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CHAPTER I.

INTRODUCTION

. In regept;years the word "productivity! has been_belabodred more than most
others and reference has been made repeatedly to the need for higher.pro-
ductivity.in the United Kingdom as the means of solving many of our economic
problems.  Sector productivity estimates are being widely used to highlight
relative performances and farming is always included in these exercises. The
data for- the farming industry show a proud record of improvement in the post-
-war period, and achievements in the 60's have been the envy of most other in-
dustries. It is tempting for farmers to elaim for themselves full credit for
- these worthy performances, but it must be appreciated that the improved pro-.
ductivity is attributable not'ohly to their own better work methods but also to
.more and better use of services and of most farm resources. Improved-
varieties of seeds, the.greater use of more effective fertilisers, higher yield-
ing livestock, better appreciation of nutritional needs, as well as a whole
array of chemicals and antibiotics have made a tremendous impact on crop and
livestock production. In addition, with the appearance of a host of labour
saving devices including the modern tractor and its allied equipment farmers
'have Been able to cope ‘with the exodus of labour to other 1ndustr1es w1thout
sacrlflclng productlon. As far as labour product1v1ty is concerned the trend
with crops has been partlcularly 1mpre581ve, but livestock productlon has not
exhlblted the same degree of improvement. It is true that 1mproved mllklng
facilities have resulted 1n cons1derab1y reduced labour requlrements in dairy-
.1ng, but the feedlng of 11vestock has proved a most 1ntractable problem, and
has clalmed far too much expen51ve hand labour. Self-feedlng of 811age does,
Iof course, represent a step in the right dlrectlon but 511age 1tse1f is not

accepted by all farmers.

To date. then, the feedlng of livestock in the U.K. is, by and large, an

arduous task making heavy demands on manual labour. This still is so despite
the repeated reminders that farmers in the United States have largely solved

the problem and are able to feed large numbers of livestock with the minimum
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use of labour. But the constant'feminders'ﬁave not gone unheeded and growing
numbers of British farmers are introducing equipmentvwhich will not only make
labour far more productive in feeding stock but also, they hope, help to im-
 prove the quality’of the final product. - As With most innovations, ‘technical
difficulties are being encountered and the quest for perfection continues, but
there is a real danger that imperfections, coupled with the high'costs-offsome
of‘the-néW‘eQuipment, may dissuade many from'even considering the investment.
“of capital; ' Reticent attitudes to capital innovations are also conditiohed
by the long era of a relatively cheap and abundant supply of labour in the ~
United 'Kingdom. - This era is now past‘and'serious'conSidefatioanust'be given
"fo the possibilities of substituting capital for labour. In recent years = -
more and more farmers are recoéuising the importance of capital investment of
" 'a labour saving type. In’this connection it should be emphasised that any
plans involving a change in resources should always be preceded by an examina-
:tlon of the relative costs of the various 1nputs and of their effect on output.
It has taken a long time for’ ‘this’ elementary precautlon to’ be appreclated

generally in 1ndustry, and ‘farming has been no exceptlon.

The Investlgatlon _ A o ) .

' The appearance of grow1ng numbers of tower 51los on the landscape of thls
country 1s a manlfestatlon of the use of 1ncreas1ng quantltles of capltal 1n
the farmlng 1ndustry. The clalms made for products stored thereln, be they
cereals or conserved grass products, together w1th the heavy capltal commlt-
ments 1nvolved have ‘aroused the 1nterest of the Department of Agrlcultural
Economlcs. In view of these con51deratlons, an 1nvest1gatlon 1nto the 1mpact
of this new development was commenced 1n the autumn of 1965 and was recently
'completed._ The report on thls 1nvest1gatlon examlnes the characterlstlcs of
both farmers and farms and sets out the costs incurred on the towers and ancll—
lary equipment. The implications of both high dry matter 51lage and moist

grain -storage are then: considered. - It must be emphasised, however, that the

budgets which are presented ’in this report are primarily designed to highlight

J
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the factors which farmers must consider in deciding whether to introduce tower

silos. They may indicate fairly accurately the results which would be ob- -
tained on the generality of farms, but they are not presented here primarily
for this purpose. In the preparation of budgets, prospective buyers of
capital equipment must consider their own particular circumstances and how the
introduction of tower silos would affect their use of resources and the level
of farm output. By doing so they can minimise the risk of introducing un-

necessary, unsuitable and unrewarding capital equipment.

‘The Technigue of Storage in Tower Silos

The introduction of a tower silo makes it possible to control the circula-
‘tion of air through grass and undried grain. With the usual systems of stor-
age, air‘circulates fairly freely, particularly during the initial stages.

For the storage of high dry matter silage and moist grain this would induce
heating and result in nutrient losses. Air circulation in grain would also
encourage inéreased activity of moulds and insects leading to further deteriora-
tion in quality. Tower silos are designed to provide relétively air-tight
conditions,‘thereby limiting the supply of air. Grass continues to respire '
in the presénce of oxygen and produces carbon dioxide. If no more oxygen is
allowed to enter the tower, respiration ceases, and the appropriate bacteria
produce lactic acid to give a well-preserved silage. The tower silo, it is
claimed, enables young, leafy grass fo be conserved successfully at a high dry
matter content (a range in practice of 30% to 60%); thereby reducing the total
tonnage carted and conserved in comparison with traditional techniques. |
Similarly, with moist grain storage, organisms associated with cereals respire
and thereby use up the supply of oxygeﬁ in the tower, In doing so their
activity is inhibited before the grain is damaged, and the crop is stored in
an atmosphere of carbon dioxide created by respiration and fermentation. The
object of the exercise is, therefore, to restrict the entry of air. Having
established éir-tight storage conditions the problem then becomes one of un-

loading the towers without allowing too much air to enter., The ease with
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which this is achieved depends on the type of.tower silo and:the unloading ...
- equipment used. . Wastage could occur when there.is too long an interval be- -
tween the unloadlng of small quantltles. These, in simple terms, are the.

pr1n01ples 1nvolved in tower storage.

The Sample . : R R A AR
The number of tower .silos:in the South—West, particularly those for barley

storage, have been steadily growing, but inevitably the assessment of:this new

'developmentimust'be,based; in the initial stages, on a small sample of farms.:

Table 1. © ° °  Characteristics of Farmers iﬁ'tﬁe'Séméle =
EEERIPRRE “Exeter. Province 1965/66 "

Tower Silage | High Moisture|
. . " Sample - i Grain Sample!-
- Background. - B ~ Number of farmer
" Ferm | 8
Rural 2
Urban - 2
Total w12 s
Education:i=- S
Up to school leaving age
Higher school worka SRR TR
Farm Instltute
College.
University -

Toktal

mﬁge Distribution:-

30 - 34

35 -39

Lo - Lk

45 - 49

50 - 54

55 - 59

60 - 6k

65 and over S 1
Total . oo ;% S 12 PR

‘ Characterlstlcs,"

¥

As shown in Table 1, a'tbtéifoffé1”ié£méfs,éb;bﬁéﬁéﬁédfﬁﬁ’thé'éﬁfvey. of

these, nine had invested in grain towers and 12 in Silége:tpwers (of the 12,
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three also had a grain tower). The location of the farms is illustrated on »

the map; which_shows that three were in Cornwall, 11 in Devon and seven in Dorset.

The background, ‘education and age dlstrlbutlon of the farmers are also set
out in Table 1. A close scrutiny of the data failed to show any 81gn1flcant :
characteristics, It was found that, contrary to popular belief, the majority
of these towers were owned by farmers who came from a farm background, and only
in two out of 21 cases were the owners newcomers to the countryside. In addi-
tion, -the educational background of the co-operators in this investigation
varied quite widely. Table 1 also shows the age distribution of the farmers.
It would be tempting to claim that the more enterprising group of young to
middle-aged farmers  were predominant here, but the sample is small and a Chi-
square test applied to this and‘the.age distributionAof,é representative sample
of farmers in Devon,'set oﬁt in Table 2, failed to reveal any significant dif-

ferences.

Table 2. o o Age Distribution of the Farmers -
o : : Exeter Province 1965/66

Age Group Expected Aqtual

Years = | Distribution* | DPistribution
of Sample

S g : -+ per cent
20 - 24 | '6“_ T
25 - 29 49 -
30 - 34 - 84 95
35 - 39 12k 2348
Lo - 4 - 159 333
ks - 49 152 191
50 - 54 . 1246 95
55 -59 - 112 -

60 - 64 99 - -

65 and over . 6°9 A b8

Data from the Devon Farm Survey 1965, Exeter
.. University Agricultural Economics Dept., as .
yet unpublished.
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The details of the. farms in-:the sample are set out in Table 3. = All the
tower silos were on falrly Jlarge farms - thls applled 1n particular to towers

used for moist grain storage. . The farms were 1n the main owned rather than

Table 3. . Details of Farms in the Sample -
e Exeter Province 1965/66 '

:»Tower~Silage Sample  |High Moisture Grain: Sample
Details - (Average 12 farms) (Average 9 farms)

- Per farm T f
v | g | FPer farm, %
acreo ' acres

Tenure: -

omed 269 - | 9k L3k o igg

 ’HT6tg1 I ;I 100 495

- Cropping:-

‘Cereals - - | .73 | . 26. 198
Grass ) , 69
Other SR 16 5

“Range in farm -

. size: (acres) LoM7 - 689,

No,- . |- - Range .- . No. -~ Range - -

- .Stocking: - s . o : o ]
- Dairy cows, -~ { 70 | 0 - 120.. 76 112 = 115
~ Other cattle , 68 20 - 145 148 Lo - 287
" . Breeding ewes | - 157 | 0:= 175" 97" i -0 =310 -
... Pigs.. - 8 .+ 0-65 |- .219 ; 0 -17200 .
Poultry ' 135 { 0 - 770 68 1 0 - 300

tenanted. .. Grass was the predominant crop in all ‘cases but obviously cereals
figured prominently in the high moisture grain sample. The dairy enterprise

was important on.all but two of the farms. -

Reasons for Introdu01ng Tower Silos

A1l the’ farmers co~operat1ng in this 1nvest1gatlon wére asked why they
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purchased tower silos and their answers are summarised in Table H.>'

Table 4.

" Exeter Province 1965/66

"“'Reasehe“for Adopting Tower Silos -

Type of‘Tower
Silo

No., of farmers| -

in the sample

Reasons for
adoption

No. .of farmers
stating each
reason

Silage Tower
Silos

12

Eliminate Waste
Improve Quality
Save Labour

9
7.
11

High Moisture
Grain Tower
Silos

Provide Stofage

Eliminate Drying

Save Labour

Some farmers: gave more than one reason for adoptlng these new technlques,

but . prlorltles could not be clearly deflned in the three main categorles given

for each type of tower.

However, the most dominant first reason given for

investing in a silage tower was the‘prospeet of‘reducing the waste which is

such a Prominent feature of traditional conservation methods.

The possibility

of producing]a‘better“quality_product,‘even if only by minimising the influence

of the weather, was in total an important attraction. .

‘The saving in labour

whlch the system seemed ‘to make p0381b1e was glven more often than the other

two as a major reason for buylng a tower 8110.

Thls reason has a widé inter-

pretation and in fact ranged from the expected sav1ng in manual work associated

with mechanlsed feeding and, p0851b1y, a modernised bulldlng and yard layout

to expanding the business without employing an extra man and actually reduc1ng

the labour force in some instances. . . .

The reasons given for buying tower silos for moist grain storage were .the

saving of labour, the provision of storage and the elimination of drying.

Where the objective was to roll barley and feed it to stock there seemed

little point in drying it first and, indeed, in p0551bly hav1ng to steam it

afterwards prior to feeding.

Therefo“e, storlng undrled barley for eventual
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feeding had obvious advantages. These included eage of milling, reduction in
the incidence of digestive and respiratory troubles-and possibly improvement -in
feeding value over dry barley. Saving in-labour was associated with the speed
up in harvesting and storing operations due to elimination of bottlenecks. at

the drier and earlier combining both in the season and each day. The installa-
tion of a tower silo associated with a -modernised layout was also conducive to
further labour eéonomiés; Other advantages claimed were the reduction of
waste in the field, due to earlier combining, and the elimination of vermin

and other damage in the sealed store.

Typeélof'Towers

" An examination in Table 5 of the fypes of towers used shows that on the*

Table 5, , . ' Types of Tower Silos‘USed -
o ' " Exeter Province 1965/66

No. of Silagel No. of Moist Grain

Type of Tower Tower Silos Tower Silos

Galvanised " 6+ 2
Concrete Stave ‘ -
Vitreous Enamel*:-
(a) top unloading
(b) bottom unloading

Total 13 12 25

* This category includes tower silos referred to as glass fused to steel,
glass lined as well as vitreous enamel.

21 farms there were 25 silos. One farm had two galvanised silage towers and
on three other "silage tower'" farms a moist barley tower silo had also been
erected. The galvanised type was the most popular for moist grain storage,
and the vitreous enamel type was prominent for high dry matter silage. Only
three of the towers used for grass were of the concrete stave type.

Obviously the decision to introduce one or other of the different types
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of ‘tower silos is tied up with a number of factors.. These include the . cost :
'of the ‘towers themselves as well as the.cost of the allied equipment, the
expected life of the tower, maintenance costs and the effect on wasfage,and
on the quality of the product. The impact of some of these factors cannot be
- assessed.with any degree of confidence beforehand so that the influence -of
-sales pressures must also be considered. The local agencies fof each parti-
cular type of tower will obviously influence the decisions of farmers in
their area quite considerably. Undoubtedly salesmanship has been a dominant
feature to date, because reliable data on products stored in different types
of towers are restricted to a few farms and may not necessarily be indicative
of what can be achieved on average. The next two chapters are.devotéd'to an
examination of the capital and other costs of operating.tower silos for grass

conservation and moist grain storage, and budgets'are presented to show the

impact on margins over concentrates and returns on capital invested.




-— -
CHAPTER II.

,;HIGH DRY MATTER SILAGE rr‘OUERS

Costs of Towers and Equlpment

" The silage towers in this study were purchased between 1962 and 1965.
They included top and bottom" unloadlng vitreous enamel types as well as the
”galvanlsed and concrete stave types. Comprehen51ve data on the costs of the
entlre tower s1lage system were collected. These included the prices paid for
the towers and the assocmated loadlng and unloadlng equlpment as well as the
cost of preparing the concrete base and 1nsta111ng the towers. This informa-

tion, together with other relevant details, are set out in Table 6.

Table 6. Average Cap1ta1 Costs’ of Silage Towers and Allled Equlpment -
: ’ Exeter Province 1965/66

'.‘\f;\;\\\?ype Oéower | B . Vitreous Fnamel
Coo T 77T | Galvanised (Concrete Stavi '
-Details \\\\\~\,\\\.: Lo : -~ {Top Unloading -Uh?gzzgﬂg-

. Average Capacity cu.ft| 15,310 18,240 28,290 . 17,040
. Capital Cost, £:- SR _ _ -
Tower Silo . L Y . . -] _
“(dncl. installation) 2'3‘*8 24558 3,89 | lkko

‘Loading & Unloading | - - . PEIAR vl
equipment o ,340 | 1,930 | ‘1,952‘ “ 1,?05
Total i 3688 4,488 | 5,848 6,145
Cost per 1000 cu. ft. )

‘capacity:- -

153 140 138 o 261

2} o 246 207 | 361
!

Tower only
Tower & Allied
equipment

i
}
{
2

Tower Silos purchased from 1962 - 1965 ‘ Harvesfing equipment costs are i
excluded ' o o

: Slnce the'everage'capacity of the towers showedba wide fsnge,.the costs

*
The unloading equipment incorporates the unloader and feed auger or conveyor.
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per 1,000 cubic feet capacity have been calculated and these are set out for

the towers themselves as well as for the towers and allied equipment.

The table shows the heavy capital cost of the vitreous enamel bottom un-
loading towers at £261 per 1, 000 cubic feet compared w1th m440 for the con~-
crete stave type. It also 1llustrates the 1mportance of looklng at the cap-
ital costs of the whole system rather than confining attention to the main and
. more obvious piece of equipment. This is doubly important with towers because
the essential loading andlunloading equipment does acsount‘for a substantiai

pertipn of the total investment.

Performance from High Dry Matter Silage

There is no denying the fact that a tower silo system can involve farmers
in very‘heavy capital investment and, therefore, the full implications of
introducing it should be investigated before capital is committed. Such an
exercise involves determining the effect of the system on output and on costs,
and -this has been attempted in this study. As.part of the exercise; feeding
records for the dairy cows have been collected, and these have been related to
the theoretical nutrient requirements of the:animals for both'maintenance and
production. The preparation of data of this nature is not easy because there
are so many variable factors for which estimates have to be used., .‘For'instance
accurate measures of the quantlty of home-grown foods used are not always avail-
able and the estimates of the farmer, which may contain substantial’ errors,
have had to be used. Nevertheless, this exercise has been undertaken 1n the
belief that it is unlikely that all estimates would be biased in the same

direction.

Analyses of the nutritional value of 22 samples of tower~si1age have been
used in compiling the data in Table'7. The table suggests that most farmers
tend to overfeed their dairy cows, partlcularly with proteln. Compared with
theoretical requirements, five readings for energy showed overfeedlng of between

50% and 100%, and flve readlngs for proteln overfeedlng in excess of 100%.
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There are, therefore, some indications that marked economies can'be made, parti-

cularly in the protein fed to the‘dairy cows in the sample, It is realised, of

Table 7.+ - Relatlonshlp of - Nutrients fed to Theoretical Requirement
T  for Cows in Mllk - Exeter Province 1965/66

H.Relationship~of 4 . e
nutrients fed to 5.E, : P.E.
. theoretical
requirements

" Over 200% °

: 150 = 200 -
125 = 150

+100° =125 . :
, Less than 100 _

o

' Number of readings

‘Total L 22 22.

course, that the sample is small and generallsatlon somewhat dangerous but these

shortcomlngs are unav01dable in the prlmary stages of any development.

An assessment~of the levels of productlon (in addition to maintenance)
obtained from high dry matter szlage was. made for each. reading taken on the 11
dairy farms in the sample. This enabled a grouping of these readlngs

according- to the estimated gallonage obtained from the product. f ‘The results

are set out in Table 8,

Three’groupings’emerged;:the‘firs€‘w1tﬁ‘tower silage making pirtually no
contrlbutlon to productlon, the second with readlngs of between 0¢1 and 09
gallons per cow per day, and the thlrd groun with readlngs in excess of O°9
gallons. The basis of the three groups was production accordlng to starch
equivalent requirements, but the production from the proteln contained in tower
silage is also. set out. For'instance in'Group 1, cows produced norgallons
from the energy content of the 51lage but managed to yleld 063 gallons per cow

per day from the- proteln. Groupficontalned_the readings with the highest levels
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- Table 8. Comparlson of Tower Silage Analyses and Milk Production: Rosults -
» Eyeter Prov1nce 1965/66

Details

- Group* T

-é:oﬁp_II

_Group ITI

A1l Farms *

No. of Farms

5...

)

11

No. of Readings

6

8:

-

22

Analysis:- . .

% D.M.

pH

% Crude protein in D.M.
% Crude fibre in D.M.
Estimated % S.E.
Estimated % P.E.

Milk Production Results:-

No, of'COWS in ﬁefd'
% dry

Daily yield/cow in herd
(galls)

Concentrates . fed (n.ncl .
steaming up) 1b./gall.

Daily yield/cow in milk
(galls) from:- .

. Tower silage ‘

Concentrates.and other
Total
Tower Sllage fed:-

1b. /bow/day _

1b, D.M,/cow/day - .

3.E..P.E..
nil 0-3
209 26

2f9>.

188 -

472
by ol

.:»,3t9

59
-10
< 2'2

36

S.E. P.E..
0°3 0k
2+1 2°0.

C2h

. 59

e

S8.E.. P BE.
.; .2

193173

‘:t2ﬂ5

52

S.E. P.E.

06 0°7 .
120 149

2:6

i
1

s
238 -

. * Group
Group

silage
Group

on S.E. basis NIL production from tower silage
on S.E. basis 0+1 - 09 gallons/cow:in milk from tower

on S.E. basis more than 0+9 gallons/cow in milk from
tower silage

* Pwo of the 11 farms are represented in more than one group.
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of production from tower silage - 1°2 gallons from both starch and protein.

- The contribution of tower silage to milk production is, of course, dependent
on such factors as the daily yield of the cows, constituents of the ration, the
quantity of silage and other foods fed as well as on the analyses of the dif-
ferent foodstuffs. The herd variation in daily yield .per cow in milk was not
great, the average being 2°¢6 gallons. All farmers relied heavily on tower
silage and concentrates while hay made only a minor contribution. The analyses
disclosed very few obvious differences in..the. three groups which would account
for the ‘difference in production obtained . from tower silage. There was a

- fairly wide .range in quantities .fed measured on the basis of both green matter
and dry matter, but the group with the highest production did not show the
.greatest quantity fed -and ‘the quality in this group was little better than in
the other two., It does seem, therefore,  that the superior performance re-
“corded in this group is the .result of a more meticulous systen of rationing
the dairy cows involving the adjustment of concentrate feeding according to
the quality of forage available. .. The average picture shows a production of
about half a gallon in addition to maintenance from 52 1b. of tower silage
with 46°3% dry matter:. .'In theory the quality and quantities of ‘tower silage
fed in-each group were adequate for more production than was in fact achieved

and these points are noted in the budgets presented later. = =

+ ‘Budgeting .the Effect of Tower ‘Silos: for Grass. -

~In budgeting the effect of introducing tower silo systems, it has been ..
assumed that 50-1b. of silage with.46+3% dry matter were fed daily to each cow.
It was further assumed that the S.E. and P,E. of. the ‘silage -were 22+3. and 41
respectively - the average analysis in the sample. . The starch’ equivalent ‘of
50 1b. of ‘such silage would, therefore, seerm to be adequate-to meet the daily
maintenance requirements.of a Friesian cow and the production of 1% gallons of
milk.  There would still ‘be a surplus of protein available., = This should be
adequate to balance a carbohydrate rich food such as barley.: Indeed it has-

been furfher~assumed that  barley fed at 3%:1b.'per gallon was- sufficient for:
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the ‘next two gallons, (see Appendix I).

These assumptions. have been used for the preparation of budgets depicting

four different situations, which are:- .

- (a)

! Praditional methods of conserving grass with the silage making no
‘contribution ‘to production. - This situation would involve. the = .

. feeding: of ‘concentrates for all.productioh during the six winter

months.

The introduction of the tower silo system with high dry matter™

‘silage producing % gallon of milk per cow per day - the average:

situation discovered in this sample of. farms - with balanced concen-

trates used thereafter.

-High dry matter silage: providing for maintenance and the production

of 1% gallons of milk per cow per day - the situation in the group

with the best readings - again with balanced concentrates thereafter,

- and

The situation where the full theoretical potential of the tower
silage is exploited. - This involves getting maintenance and the
production of the first 11 gallons from tower silage, barley fed
at 3% 1b. per gallon for the next two gallons and balanced concen-

trates resorted:to above this level of production,

The impact of the tower silo system on stocking rate needs to be clarified.

Grazing requirements may well remain the  same, but the elimination of part of

the previous wastage can result in a greater quantity of conserved product or

reduce the acreage set aside for .conservation. In this study it has been

assumed that the introduction of a tower ‘silo system makes it possible to re-

duce .the acreage conserved per animal and thereby allow more cows to be kept.

‘The example set out in Appendix II illustrates this situation and emphasises

the dimportance of considering not only the conserved acreage, but also the

grazing requirements of the animals.  Obviously improvement of this nature.

takes some time and co-operators in ‘this study have not been using the. tower
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systém long enough to' exhaust all 'the possibilities. Nevertheless:the data‘
showed that the farms were more heavily stocked than-average, and it was
assumed that stocklng rate. could be 1mproved by some 5%. ) In. view of this
marglnal change 1n the 81ze of herd, bulldlng charges have been omltted alto—

gether..,

- Up-to-date capital costs:for different: towers with a:capacity :of: approxi-
mately 17,000 .cubic feet,* together with'as,far'&Sfpbssible.standardisedrload-
~ing, junloading .and harvesting equipment. are: set out in Table 9. . These are
used in ‘subsequent budgets.: : Thefequipment:décided:on for. this exercise coh-

sisted of a dump box andiblower.(loading);'anfunloaderizan openftype“auger and

'Tabié?9‘ Capltal Costs of SlJage Towers and’ Allled Egulnment, 1966 g
T . Co Capa01uy'ﬁ?apnro':ma ely 17,000 cubic feet -

“Type of Tower. T
o 4 Concrete| Vitreous Enamel

. |Galvanised Stave Top Botiom

~_Capital Costs T~ | . . Unloading [Unloading
| & | & | &
24220 | | 3,1h0 | 4,250

‘Tower Sllo ‘incl. dellverJ'Af
-and. erection »

- -'8ilo base.and .electrical-

installation v~-?59.‘> fv_?59~ t‘ -259» : f‘igsgri

Total e 24750 | 2,470 0 - 73,390 4,500
Loading equipment-- - 1 .. 1;100 . 1,100 | 1,100 1,100
Unloading equipment =~ .| 1,070 | 1,000 | 1,000 1,370
Harvesting equipment - - | = 1,900 " 1,900 »1;900 1,900

o e s P

Total Capital Costs | 6,820 | 6,470 | 7,390 | 8,870

menger (inloading) and’for harvesting - a flail mower, full chop harvester

and two tipping trailers. '~ The“capdcity choseén is considered adequaté-to meet

“ * 17 000 cublc feet is approx&mately the capacmty of the average tower
* encountered in the survey. T




-8 -

the requirements of an 80.cow herd fed 50 1lb. per cow per.day during a winter

period of up to 180 days.,

The" foreg01ng assumptlons on quantlty and quallty of product, reductlon
of waste and its effect on stocklng rate as well as the varying performance '
from high dry matter silage, have been included in the budgets which follow.
-The first stage estimates. the.effect of the tower silo system on margin over
-concentrates in milk production for the four different situations depicted
above, No conclusive evidence is availablé on theé possible influence of type
of tower: on the quality of the final product or on wastage. . In the absence
‘of such detail and more particularly in .view of the fact that the variation
in the quality of tower silage between farms having the same type of tower was
as great as that between farms of different types, it has beeu'aseumed that
the quality and wastage rafes are tue same for all types of tower. Similarly,
it has been assumed that running and maintenance costs are the same for all
towers aithough it ie realised that.there may be some differences.

In calculating the scope which exists for the~replacemenf of“concentrates
it was necessary to estimate the gallons produced durlng the winter months in
the different quantity categorles. This involved the use of. average lactation
curves, and estlmates from these of the number of gallons produced durlng the
winter period 1n each of the following categories:-

(i) over 33} gallons per cow per day
(1i) gallons between 1% and 33 per cow per-day .

1

(4id) gallons between ‘and 1% per cow per day

and (1v) gallons up to # gallon-per cow per day

These data. were calculated for. herds calving. all the year round and
averaging 850 and 1,000 gallons per annum and for herds-calving in October and
November (to.represent the extreme in autumn calving for winter milk) also
averaging 650 and 1,000 gallons., In this exercise it has been assumed that

the level of concentrate feeding in the summer months Was‘the same irrespective

of the cairihgipattern, This is obviously not so, but this has been done here




- 19 -

- in order to make meaningful estimates:of the effect of tower silos on the
profitability of herds with different calving patterns and levels of milk yield.
- The data should not, therefore, :be used to compare the profitability of summer
and winter milk production. - Very meny permutations can:be depicted in an -
exercise: of this nature but only the very minimum are presented here and sum-

maries are included for these in Table 10. . The detailed budgets for the four

Table 10. Margins over Concentrates for Different Situations and Assumptions

—— -+ Situation; . A g o

Assumption;~\-‘7‘§~“~““‘~~

1. 850 gallon herd calving all.
the year round ‘ :

- Margins
Additional Marglns over A

- - 76 cows| 80 cows| 80 cows

II.850 gallon herd calv1ng October -
November :

Margins
Additional Narglns over A

III.1000 gallon herd calv1ng all
the year round s

Margins -« . N 92373 199527
- Additional Marglns over A - 7461 | 1461°5 |

IV 1000 -gallon herd calving October .
- November

Margins 8183+0 189498 | 9p7hel H0507+3
~Additional Margins over A ' %7668 11591k | 23243

Situation’ Before introduction of Tower Silo - concentrates fed-for all
- .- . winter milk at 4 1b. per gallon.

 Situation Increased stocking and concentrates replaced for the flrst %

S e .gallon during winter.
~ Situation Increased stocking and concentrates replaced for the flrst 17
. .gallons during winter.-
Situation Increased stocking’ and concentrates replaced for the fzrst 1%
: gallons and barley fed for the next2 gallons durlng winger.
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situations for the 850 gallon herd calving all the year round are presented in
- .Appendix III. -In this exercise it is assumed that the costs of producing
.grass remain the same and. the budgets are then concerned purely with .the effect

of tower silos on concentrate substitution and stocking'rates.

Tt follows, therefore, that success in replacing concentrates with better
"quality conserved grass normally results in better margins (value of output
less cost of concentrates).ﬂ This is depicted in Table 10 which shows herds
obtaining 31 gallons from high dry matter silage and 7 1b. barley getting the
highest margins. It is worth noting that fhe‘higher price received for milk
from Oc»ober/November calvers failed to overcome the disadvantage . of heavier
winter feeding except again where 33 gallons were obtained from 81lage and
barley. The actual margins realised are influenced by patterns and levels of
monthly prices as well as concentrate feeding. However, this rebort is only
concerned with addltlonal marglns vhich tower silo systems mlght confer.

These have been calculated at different yield levels and‘for different milk
production patterns. This is the only way of isolating‘the effect of tower
silos and determining whether the in&estment is justified.

Only the'defailed budget for one type of‘towef is,inciuaed in the main
body of the report; This is set out in Table 1ﬁ;ﬂbut a -summary of the budget
results for all others is also given later. For each type of tower, the tower
itself and all the allled equipment have been wrltten off over 10 years.

Whilst some types will undoubtedly have a longer 1life, the poss1b111ty of obsole-

sence cannot be 1gnored.

- The budget for the vitreous enamel bottom unloading tower has been used.
It has been assumed that a 30% grant* will be available. The additional

marglns available to meet the interest charges, repayment of capltal and tax

11ab111ty and to prov1de the farmer w1th a return for all hls enterprlse,

*

This is made up of the proposed 25% Farm Improvement Scheme grant and. a
further 5%. No provision has been made for grants on loading and :
‘unloading equipment, although it seems probable that these will be avail-
able shortly.
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. have been calculated, . =In this budgst 'it has been assumed that prior to the-
introduction of the tower system the conserved grass product made no. contribu-
tion to productlon.. Obviously on many farms hay and 511age do contrlbute to
production and 1n such cases an approprlate adgustment to the flgures has to

be made.

e

In the four}situations investigated it is cbvious that a vitreous enamel

bottom unloadinéftoWer system cannot be EuStifiediWith;oniy.the‘concentrates
for half a gellon being saved. The highesttreturn'on*investment is nearly
56%. This is obtained for IV D. In this particular instance tax liability
accounts for nearly 0% of the additional proflt but about 217 1s stlll left
for the farmer hlmself. 5

A summary of returns on 1nvestment available. to the farmer and derived
from the budgets for four dlfferent tower systems and four different herd
situations, w1th and without-a grant for the tower, is set out in Table 12.
The concrete stave _type glves the best return but 1t should be empha81sed that
in the absence of data ‘on- thls polnt no allowance has been made for possible
1mprovement51n quallty and reductlon in wastage as a result of u51ng the more

expens1ve towers.-v~"~»v .

: *Some allowance has been made <in- the foreg01ng for a reductlon 1n the
con81derable wastage which is customary with tradltlonal methods of conserv1ngr
grass, and for poss1ble changes in the stocking rate._ Furthermore, the
analyses of the: dlfferent s1lages should reflect hlgher quallty.f "After all,
it is’ clalmed that with the. tower system grass. can be ‘cut. at an earller _stage
and: that with approprlate handling methods, drying-could be- effectlvely and
-Arapldly done to the approprlate dr matter content._‘ The ellmlnatlon of a day

7 or two in f1e1d operatlons reduces the rlsk of damage because of bad weather.

concentrate feed. Stocklng rate changes and the effect” of a superlor quality
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Table-11., ' - .. - Calculation of: the Returns on:Capital.Invested in. a-Vitreous

CaP:Ltal Invested T

[ Il:I 0 -[S ihleunsl : :“ E :':L: ;,. N . “. i ‘..‘, | !’5 :3 ‘2 V B I
;’E;: ’

Less F.I. Cash Grant 30% of tower 1,350
Net Investment: %; ot e e 735200 T
Average Investment - tower and equipment, V,3 760L,,
+ b4 cows @ £100 each = ¢ o hoo
Total . Average-Investment- - = . e EaEEg1302i;b

) Iieturns oncapn.tal i',:— U A IRRETETLa R BT IC ID

Additional Margins (return on 1 .
V 1nvestment) o : 1 744 7

"Interest charges g R l; 29 ,ii ._:, J  . 291-2”Tu

. ‘Annual Allowance on Net L B U PR UPey
‘ Investment over 10 years ' O | 752 CTTe52e0 T

| Taxable rroflt , ,‘ : ‘,' A ‘: i mm T  ;”": ;v,\¥.70145u1:
Tax @ 8/3d.* e R Rt T- I AP o A

Available to farmer i - 47§.4

"Allocatlon of Returnson capltal %"‘la~:w B T I
Interest charges . e 70 o 700 L4 700
‘Repayment of capital =~ =~ | max. 9°3 18 T 1841
. Tax commitments i -l Lol cndl.s | V285 o Belp s

,VAvailable to farmer i . nil s 2 ;;.v.f¢w11ﬁ% -

. Total Returnsgon,Capital Lot \»,:1693" RIS ,,:.y1~ L 9H;;

+ The average annual 1nvestment 1s assumed to be half the orlglnal capltal
“invested. -

g 7% on half tower and equipmént £263°2

. 7% on &4 additional cows . .& 28-0

: B ' £291°2
- * The tax @ 8/3 relates to 7/9ths of the taxable proflt, thus allow1ng
2/9ths for Earned Income Relief. i PR oy




Enamel, bottom unloading Tower ‘Silo for Grass

I1B I1C
702,35 1,527+3

"5291:2_

2912

- IID

12,1912 |

291 2"

IIID IVB
1 766.8

29172

1,902+

29142

IVC
1:591:'1"

S 2912

k11411 1,236+

752+0| 752°0

1,9000 |

7520

1,611+7|

752+0| .752°0

47546

1,300°2

?5270

- nii'

4Ly
*nil | 1553

9,148%0 |
: 2683

© 859-7] ‘mil |

2758 ‘ni1

548 .2
- 1759

nil | 3288

37243

C.740% . 701

max. 99! - 1849
hil
nil 79

T

7°0

 48+1max.10°91
- 8.9

|

I 740

| .nil

P
¢

. 7e0. 7.0l
18 e 1max. 114

- ~6e6} nil

7014 .

18+1
Lo
90

18+7 | 'nil g 14’01 nil

457l 184k

{

16:9] 367

52071 17991 3541

38-3
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product have been allowed for as far as possible, but no adjustment has been

made for reductions, if any, in the time spent in feeding cattle.

Table 12. Summary of % Returns Available to Farmers on Investments
in Tower Silos for Grass

Vitreous EnamelVitreous Enamel Concrete
Towen] Bottom Top Galvanised

Av. Grant __Unloading Unloading |  Uave

Annual i | : i
Yiela ™1 !Bjc| D[ BfcinD c B:cC| D

“\Situationsi

Io '
.850 galls | . SO I Y e Lo e
" with cows | ni i - i 11+9| nil| 8+8|15+8| nil | 7°5
. calving all . . a. . .

. the year 16.2 . 19 6 o 19»7
Mrmmd

i

IT. . - P - ‘ !

"with cows 19°3 2h ﬂ, : 1O£34

o CalVing OCV i 'l .. 2447 3 28.9 . 13 .8

OTTTL -

1000 galls
- "with cows
“calving all

hil!_ “3| 9+5] nil] 72 |14+5| nill105[18+7[ nil | 91
the year nil i 192} ni 22+9| nil {125
round o - S ‘ o

“Iv, _

1000 galls e L DU SO O e N T R S
with cows nll: nil 5-2‘15 5| nil; 9+4{21-5; nil}12+9 26-6‘ nil {11+5 |2k +5
calving Octj 30, nil, 9.Oi20.9i nil {13+3 (272} nil{16+k131+71 nil 15112947
Nov. i i ! § | | i

Self-feeding methods have long removed much of the drudgery involved in

feeding livestock, but the usual methods in practice still involve cleaning up
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‘the feeding face. Modifications to these methods can be introduced so that

some rough and ready rationing ofn%he‘lirestock'results, but precise rationing
_1s almost 1mposs1ble. Tower 51los, however,‘can be completely automatlc and
can be regulated s0 that accurate quantltles of conserved grass, sultably A
| balanced w1th other feeds, can be prov1ded. It 1s, however, extremely dlf-
flcult to put a pre01se value on these advantages smnce they vary from one farm
to another and in some particular instances there may be no labour economles.
These are points’ which the 1nd1v1dual farmer w1th precise data must 1ncorporate
in his budgeting exerclses.v He should also explore the possibilities of re-
stricting not only the high dry matter 51lage to the most productive cows but
also the dally“lntake. Both would’ ‘enable more CcoOWs’ to be kept without further
investment in storage capac1ty. Furthermore, he should also appreciate that
the introduction of additional: towers would not necessarlly involve further
investment in harvesting, loading and unloading equipment. Consequently the
total investment in equipment'oer ton capacity would tend to fall as further

towers are added.
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CHAPTER IIIT.

MOIST GRAIN TOWERS

It 1s 1nterest1ng to note from Table 13 that on the farms w1th m01st graln
storage fa0111t1es, barley formed a najor part of the concentrate ratlon of the
dalry cows, amountlng on average to 68% by weight and varying in 1nd1v1dual
cases from 46A to as much as 89V
Table 13, -, Place of Barley in the Feeding of .Dairy Herds - : -

‘Moist Grain Tower Sample
Exeter Province 1965/66.

' Code No. :Bérlgylés_% of total conéentrafes

67

1
2
3
L
5
6
7
8
9

Average all Farm%

Costs of Towers and Equipment for Grain Storage

The capital invested in moist grain towers and allied equipment is given
in Table 14. These were purchased between 1963 and 1965 and include towers
of different types. On average the vitreous enamel tower is much more expen-
sive per ton capacity than the galvanised type, but the differences in the
average capacity of the two groups are partly responsible for this because the

vitreous enamel towers investigated were smaller.

To overcome the difficulty involved in comparing towers of different
sizes, up-to-date capital costs for towers and allied equipment for storing

approximately 100 tons and 200 tons are shown in Table 15. The loading
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equipment includes & blower and pipes, and the ‘unloading, ‘a sealed auger for

use with a trident outlét, which is included ‘in ‘the cost of the ‘tower. An

Table 1k. Average Capital Costs of High Moisture Grain Towers and
AMlied Equipment .. Exeter Province 1965/66 . .

T Type of Tower | 1 . 4 ~Vitreous
_Details - . - : | .. . | Enamel

. - Average Capacity (tons) . = . 75 L 110,

Capital: Costs:- S & . . &
" Tower Silo (incl. installation) 1385 | T 1296
‘ Loading. and unloadlng equlpment 295 0 227 -
Total - . - . - . 1660 .. ; 1523
Cost per ton capa01ty - '
- Tower Silo - = - o b 7,9 T 18
Tower and .allied equlpment e A 139

’auger was not 1ncluded for fllllng the tower because of the helght of the o
fllllng hatch in each case. The data show that w1th 51m11ar capa01ty towers
Table 15. Capltal Costs of ngh M01sture Graln Towers and

Mlied Equipment, 1966
Capacity approximately 100 & 200 tons - -

. Type of Tower| - Galvanised .- - . Vitreous enamel

‘Capital Costs - . .2100 tons |. 200 tons - |+:100 .tons.| 200 tons
R T R RS B
1350 1300 |7 1700

- Tower -8il6 incl.’ ' 835—‘
- .delivery &.erection_ | - -
'Silo Base and :

electrical instal- | 160 |~ 240 | 160 ol
lation

Total Co050 | 1590 1 1290 1940"
Loading equipment 280 | 300 280 - 300
' Unloading equipment S 60 70 . -1 60 - 70

Total Capital Costs | 1390 | 1960 1630 | 2310

1

the vitreous enamel types are more expensive. However, the deduction of
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Farm Improvement Scheme Grants of 30% and averaging_the-investments*rnarrows
the differences. .These figures have been used later to estimate the effect

of moist graln towers on marglns.

Budgeting the Effect of Grain Tower Storage.

The introduction of m01st graln towers 1nvolves farmers 1n substantlal
capital investment which can only be Justlfled 1f the addltlonal returns,
together with costs saved, are large.enough to meet the costs of runnlng the
towers and allow an;adequate margin to meet interest charges,zdepreciation and
leave a profit to reward;the_farmer for his effort and‘enterprise;' Aoditional
margins estimated for silos with approximately 160 and 200 tonsAcapacity have
been set.out.in Tables 16 and 17.: All calculations are madevon’the basis of
a standard 16% moisture content. Again the nunber of permutations which could
be presented are 1nf1n1te. In this exer01se the number of 51tuatlons depicted
have been severely restrlcted, mainly because the objective is to present the
con51derat10ns 1nvolved in m01st graxnstorage rather than to try and answer
with precision thelllkely 1mpact on all producers of storlng grain rather than

selling at harvest- time.

The additional returns farmers. are likelyvto realise will come from (a)
increased yields because of the possibility of harvesting before too much
grain is shed and.(b) reduced storage losses through elimination of heating
and damage by vermin, inseets and other organisms. No information on the ex-
tent to which yields increase or losses decrease was available from this in-
vestigation and in the absence of any reliable information, 1% has been assumed

in each instance giving a total additional effective yield of Zi%.

Reference ‘has already been made in Chapter 1 to the reasons given for
introducing grain toWers. Previously there were no drying facilities on four
of the farms investigated and on these andlon three other farms; the farmers

relied heavily on sacks as a method of storing grain. The tower silos in’

* The average annuai investnent is assumed to be half the capital investeda:.




Table 16. Calculation of Additional Margins on Investment in a Moist Grain Tower
£gpprox. capac1ty 100 tons) o A

. (1)
Additional Returns - . - & s. de
Increased Yield say 12%

Decreased Storage Losses 14%
= 2} tons @ £€25. 6s. 8d. per ton 63 6 8

@ , '(15
£ s. di £ s. d.

Running

Costs and .

63 6 8|Mtce of 20 0O O
Tower and
Equipment

Costs Saved :

Drying Costs for 5% moisture
reduction . , L
(1) of 10% crop i.e. 10 tons

(2) of 20% crop i.e. 20 tons
hs/—;per ton

Transport Costs:-

(1) 10% crop i.e. 10 tons @
20/~ per ton
(2) 20% crop i.e.. .

20 tons @ 20/~ per ton Add'l Margln 1)

Sack Hire for 100 tons 200 16 &

. storage @ 25/~ per ton for

20 weeks 125

1
'
1
I
i
-
1
]
]
1
'
1
'
L5/~ per ton , :
!
]
]
1
'
!
t
]
{
]
i
.
1

1253 6 8 22016 8




Table 17. Calculation of Additional Margins-on ‘Investment in a -Moist Grain Tower
(approx° capa01ty 200 tons)

; S
_ . () _ (@ (1)
Additional Returns . - £ s. d. ' £ s. d4 £ s. d.

Increased Yield say 11% . Running

Decreased Storage Losses 11% . Costs and

=5 tons @ £25, 6s. 8d. per ton 126 13 4 126 13 L4 IMtce.of 20 O O
: Tower and

Equipment

Costs Saved

Drying Costs for 3% moisture
reduction . .
(1) of 10% crop.i.e. 20 tons @
L5/~ per ton 4s o
(2) of 20% crop i.e. 40 tons @
45/~ per ton

Transport Costs:-

(1) 10% crop i.e. 20 tons @
20/~ per ton
(2) 20% crop i.e. 4O tons @

_ P i '
-20/- per ton - O'Add'l Margln (1)

Sack Hire for 200 tons | o RT3
- storage @ 25/~ per ton for ‘ o
20 weeks
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most cases were introduced to fit into an existing system of grain storage and
handling and, therefore, the costs -saved would vary enormously from one farm
to another. For the purposes of this exercise, however, it has been assumed .
that the costs saved include drying costs, transport to and from driers as
well as'the sack hife'ccsts. Tt could also be claimed that a rental charge
for the bulldlng used for storage is also saved. Again, thé extent to which
these costs are saved varies enormously from year to year and from farm to
farm and in this study for purposes of illustration it has been assumed that
“on average annual drying costs and transport for a'5%‘@eisﬁﬁfe'feducticn'onA'
10% and on 20% of the crop are saved, For simplicity, coﬁtracf drying and
tfanS?ort charges'have.ceen‘assumed ﬁere as well as,sack-hife'fer'the'entire
crop for a 20 -week period.

‘On the basis of these assumptions on additional returns and costs saved
it seems that addltlonal marglns of £201 and £233 are avallable 1n the case of
the 100 ton silo" for situations where 10% and 20% of the crop is drled. For
the 200 ton silo the additional margins are £422 and £487 respectlvely.,

These addltlonal marglns have to be set against depre01atlon and interest
charges and prov1s1on must be made to meet tax 11ab111ty and to provide a re-
turn to the farmer., This has been done in Table 18 for the galvanised and.
vitreous enamel towers net of farm improvement grant. (The s1tuat10n w1thout
a grant and the calculation of the investment net of grant are deplcted in

Appendices IV'and. e

The data deplct the average 81tuatlon which farners are llkely to encoun-

ter 1f'the assumpt1ons made in this study_a:e_appllcable. It is reallsed

that the situation will vary according to the life of the investment and interest
charges will be at their highest in the initial‘years. ' Obviously,uﬁherefofé,
individual farmers contemplatlng an 1nvestment would be well advised to calcu-
late their commltments each year. In this way they could also estlmate the
number of years necessary to repay the entire canltal 1nvolved assumlng that

any margin available to them was used each year for this purpose.
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Table 18, . Calculation of the Returns on Net Capital Invested in
. Moist Grain Towers.

Approximate .Capacity of Towers -

100 tons 2 " 200 tons

. Details — i . :
Galvanised| 'iiTOUS | Goyyanised Vitreous
S e - FEnamel - | o5 Fnamel .

1) (@ 4@ i@ 4@ iai@--

Returns on capltal i-‘.

" Additional margln - _"‘. ‘. 2z u |1 ;. , ; 7 . ‘.‘
.. (returns e investment) 300 8: e : &21’7 4867 h21+7 486.?

Interest charges ﬁ. 377 . 519 51291605} 60°5.

1631 +813698 |43 8361242642
Annual allowances over . . ‘ _
10 years on tower and 107 *5 |107 148311483 (172811728
equipment ‘o - -+ - - e -
Taxable profit . 5546 o . 221528651188+t 1253 +44
Tax @ 8/3d.* 178 7111 919 60°4: 813

Available to farmer i 37+8 | 59+ <l | 4lye5 150k 194765128‘0%17271

Average investment™ . . ‘538~0 <0 7420 {742 +0 864'0@864?0

‘Allocatlon of Returns on’
: Capital.% -

Interest charges 740 70t 7°0] 70 70 70y~ 70:i 7°0.
Repayment of capital 20+0; 20-0! 20+0| 200} 200} 20'05 200 20°+0
Tax commitments . .- ~ P 33| 5e3 .71 By 9.6 q2eh L 701 9e 4
Available to farmer _ 7-0 1115 361 71 20+ 2 26-2, 1o 8 199

Total Returnson Capital 37+ 3: 43 4‘ 323 37°51 56° 8 65- 6 L8 8 5643

_ﬁ 7% on half tower and, equlpment _
" * The tax @ 8/3d. relates to 7/9ths of the taxable proflt thus allow1ng
. 2/9ths for Earned Income Relief."
The average annual 1nvestment 1s assumed to be half the orlglnal capltal _
" invested. -
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The data show that on average fairly attractive gross returns on invest-

ment net of grant are forthcoming. ' These range from about 32% in the case of
the 100 ton vitreocus enamel towers to as much as 66% for the 200 ton galvanised’
towers. . 'In some cases the réturns were inadequate to meet all commitments .
_‘and at the same:time.to provide the farmér with a return.for his efforts... . -
This was the case for 100 ton vitreous enamel towers with no grant and only .-

- 10% of ‘the crop having to be dried, (see Appendix IV). - It should be pointed
out that this study did not reveal advantages for the vitreous enamel‘over the
galvanised tower but it is not claimed. that .this is so. Indeed, far more
evidence is needed befo:eiconfidehﬁspréﬁou@ceﬁents can be made on the relative

..efficiencies of‘t9Wers of different types. .
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CHAPTER IV,
e g

It has.already been emphasised that the present study is concerned more -
with the factors which should be considered in deciding whether to invest
capital in tower silos rather than with the prediction in.specific terms of the
impact of such capital. investment on. farm profits. - In the course of the .
investigation several significant points concerning hoth-high dry matter silage

.and moist grain storage have emerged.

'TOWER SILAGE

‘Individual farmers in the"sampie:héve‘betwéénlthém‘ekperienced:a‘hOSt of

difficulties in the process of conserving grass in tower silos. These are set
out below,

Technical difficulties

Different participants encountered snags in the process of harvesting,

loading and unloading grass and it seems that adaptations and modifications of
existing equipment will have to continue before a completely reliable and

easily manageable system is evolved.

At the moment there is a variation in the attitude of farmers towards

the use of the flail aower. It is claimed on the one hand that it will speed
up the cutting operation and with ideal conditions wilting takes place rapidly.
On the other, it does tend to mix up the grass. This might make the subsequént
chopping operation rather inefficient because it could result in wide variaticn
in the length of material which is blown into the tower. In this respect the
importance of sharp well-set knives on the forage harvester cannot be over em-
phasised. In addition to inefficieﬁt chopping, grass which is either too wet
or too dry, as well as operational bottlenecks can lead to delays at the

blower, and may slow up the rate of filling. A slow rate of filling could be

serious in the case of large diameter towers because of the risk of overheating.

The ioading of the towers has a profound impact on subsequent unloading

and co-operators emphasised the importance of an even spread of the crop in the
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silo. Manufacturers are acutely aware of this factor and:various pieces -of.
equipment have been used to deflect and distribute the grass, 1n an attempt to
obviate the need for spreading by hand. Success in this quest has been =~
‘variable and it still seems that the complete ‘answer has BO far eluded the

"1ndustry.

Perhaps the task of unloadlng tower 51los has created the blggest problem
but there is grow1ng confldence at the moment that the features conduclve to

success have at least been recognlsed Most farmers would agree that even

spreadlng of a unlform, flnely chopped materlal hav1ng a dry matter content of

vbetweean}Vand 45% are features whlch 80 a long way towards ensurlng rapld _
'rates of unloadlng. Lastly, 1t seems that the correct adaustment and serv1c1ng

'of unloaders 1s of v1ta1 1mportance 1n ensurlng a steady flow of materlal.

It seems then that scrupulous attentlon to detail is essentlal to the‘;g
“successful operatlon of the equlpment at present avallable., Furthermore, the
‘equlpment does not allow very much latltude 1n the condltlon of the crop and
both m01sture content and flneness of chop must be w1th1n narrow llmlts to o
assure success.;. It 1s worth notlng that lack of care at thls stage only o
delays operatlons such as auger feedlng and may 1nvolve con51derable tlme 1n

superV1s1ng a long drawn out operatlon of unloadlng.'_'

fLabourteconomy, :

The use of tower silos and mechanised feeding systems rarely result in - .
fewer men being employed although thls is not 1mp0551b1e on the larger farms.
However, labour economles do occur on most farms but any labour saved 1s usually
taken up 1n expandlng the size of bus1ness. On the present sample it was
found that valuable tlme was devoted by the farmer hlmself or by a pald manager
to the superv151on of all operatlons and to the malntenance of all equlpment
in worklng order. The pos1tlon, therefore, 1s one of repla01ng the cheaper‘
general farm worker by a more expen51ve supervisor. This may be a temporary
phase during which farmers acquire more knowledge, farm staff are trained and.

manufacturers improve their designs, and it is hoped that the system eventually




becomes reliably automatic. ' =

Performancesfrom Tower Sllage

There is no. denylng the fact that the performances from tower 51lage have

been very disappointing to date. There are, of course, a few records of success
‘but 1n the ma;orlty of cases the story 1s one of cver-feedlng of concentrates
'and the under—estlmatlon or fallure to take advantage of’ 511age quallty, ;
partlcularly w1th regard to proteln content. ’ However, 1t should be stressed
‘that the farmer usually has to rely on experlence to 1nd1cate the preclse
‘feedlng value of the tower 81lage because chemlcal analyses often, and perhaps
V1nev1tably, fall to match the current feed belng unloaded. The farmer faced
“¢:w1th thls 81tuatlon tends to resort to generous supplementary feedlng in order
to guard agalnst any adverse change in quallty. In d01ng So there is a grave

risk:of -using high quallty -silage- wastefully.

' It is p0851ble that farmers should restrlct the use of hlgh quallty tower
51lage to hlgh yleldlng cows. At the ‘moment most farmers feed the entlre '
herd together so that dry cows and low ylelders mlght be consumlng far more
than they actually need to meet thelr malntenance and productlon requlrements.
With a strict ratlonlng system and spllttlng the herd accordlng to nutrlent '
requirements, over-feeding is avolded and the s1lage would then be adequate 5
for more cows., The combined effect of minimising wastage in conservation and

of ratlonlng the product carefully would allow stocklng rates to be 1ncreased

The study covered a range of equlpment whlch varled in prlce, but there
| was'no 1ndlcat10n from this survey that the more expen81ve equlpment was more
efflclent. Thls may be the case because most farmers are now aware of the »
Z'lmportance of coverlng the grass in the "top unloadlng" towers w1th some form
of plastlc sheetlng after each fllllng. In thls way the wastage assoclated

w1th heatlng and surface decomp051tlon can be con51derably reduced.

Management

- A high standard,of»management‘isressentialdif_successnis to be.assured
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~with a tower silage system. In this respect:the importance of{experience in
the developmental stage cannot be overstressed, because most farmers do-become
aware of the factors involved in the successful operation of the system, and .
some clalm con51derab1e 1mprovement from ‘year to year. . As with all'érassiand
,,systems, complete success. 1s not p0551b1e unless every aspect of the process ,
of growlng grass, 1n the fleld to 1ts flnal utlllsatlon in llvestock productlon
is carefully scrutlnlsed._ @Uthough thls study concerns 1tself with dalry cows,
1ts 1mpact on the feedlng of other llvestock should not be overlooked ) ;'In‘

th1s respect the use of the expen51ve tower system demands a change 1n grass-

tlon 1s v1tal. , Subsequently a conservatlon technlque w1th a smooth team opera—
tlon must be evolved in order to ensure the rap;d fllling of the tower w1th a
unlform quallty, short chopped and evenly spread product falllng w1th1n a f‘,

_ narrow range of dry matter content.,l In the entlre process from growlng grass
to feedlng stock it has been found that the technlcal ablllty of the farmer to
superv1se, adaust and malntaln the equipment 1s of paramount 1mportance. The
1mpact of the tower 5110 system thus pre01p1tates the need to make pollcy :t:

, dec1s1ons on the entlre farm organlsatlon such as changes in stocking and
cropplng, dn feedlng methods and in labour use.’ Adaustments of thls nature
are v1tal and farmers should be warned of the consequencesof us;ng towers o

merely as a substltute for thelr exlstlng conservatlon methods._, y

At the moment farmers are experiencing dlfflculty in :wilting .early cut,
highly digestible grass to a product having 40%-45% dry matter. This is pri-
marily due to theabsence -of “suitable weather conditions - it.is a known- fact
that the number of consecutive days during,which;wiltingqcan,begpraotised‘in;

" the .South-West:are relatively- few. ThiS;iS'a»major‘drawback in;thedproduction
.of a high quality grass-silage, and farmers must be prepared.to ezperlment |
with other crops which do not require w11t1ng and which are, therefore, largely

independent of weather conditions. The use of whole crop barley, maize and

forage mixtures such as dredgebcorn'and tichEans may hold the key to success
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in the future, both as regards improved conservation techniques and more uniform

nutritional values in the’finalfproduct.

Prospects '

- The appearance of tower silos and allled equlpment 1s of comparatlvely ‘
recent orlgln and at the moment many 1nterest1ng and prom1s1ng developments and
'adaptatlons are taknng place." For 1nstance,glass flbre, stalnless steel and
z:alumlnlum alloy towers have recently been put on the market. The wlde range
of equlpment belng offered by a number of manufacturers ensures a hlghly com-
petltlve market and as the report is benng prepared prlce reductlons ‘are an—'
;‘nounced by at least one tower silo manufacturer. Qulte apart from the ' 51gn1~
>f1cance of new technology on the rellablllty and eff1c1ency of harvestlng,
loadlng and unloadlng equlpment for tower 51los, and the feedlng operatlon, a
number of extremely 1mportant factors are llkely to 1nf1uence the pos1tlon.
‘The effect on cereal and ~other product prlces of membershlp of the European
'Economlc Communlty, the prospect of cheap sources of energy and 1ts 1mp110a~'
tlon for drylng grass, the p0851b111ty of dalry herds gettlng much blgger and
1mprovements 1n ex1st1ng conservatlon methods and feeding arrangements, all
these have to be carefully considered before embarklng on an alternatlve system
of conservatlon.'l In the ‘welter of ch01ces avallable already and the tech—
nology which will become avallable ovér the next few years, decision’ maklng
becomes dlfflcult and it is very unllkely that farmers wlll always be satls~
fied in retrospect that they have made ‘the right decisions. ~ However, they
‘should try to establish whether particular capital investments are justified.
It is~hoped'thatéthis report will be of some assistance to prospective buyers
inthighlighting'the host "of factors which need to be considered. The fact =
““that-at certain indifferent levels of performance from tower silage the capital
investment is not Justlfled illustrates the importance -of the budgeting exer-

cise, -

MOIST GRAIN STORAGE

In this study it was not p0551b1e to assess the relative performance of
/
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"moist" -and "dry" barley - the majority of farmers in this sample having mixed
thelr own. concentrates u51ng elther product accordlng to avallablllty. How~
Aever, the data dld show that farmers relylng heav1ly on home—produced cencen-
trates tended to feed thelr llvestock rather 1evlshly - thls is 1n 11ne w1th

(1)

:ev1dence from another part of the country.

A11 the .co-operators in this investigation used towers for' the storage of
barley. They were all agreed that moist barley had certain advantages over .
thé'ﬂdry".prdduct, For instance, it was claimed .that moist barley was -easier
to roll, that its use reduced the incidence of respiratory and digestive..
troubles quite often associated. with the dust in-the dry grain, and thdt the:

. fermentation which takes place results in a very palatable.product .which: mlght

induce stock to consume greater quantities.

For the 1965 harvest the moisture content of the barley stored in the
tower silos varied from 16% to 28%. Obviously at 16% the keeping time of the
product was indefinite. At the other extreme of 28% the "shelf" life or
keeping time would only be a matter of a few days. Apart from its influence
on this factor, the moisture content also determines the ease with which the
grain can be blown, augered and processed. Due to improved technology,
particularly in the unloading of moist grain from tower silos, very little
difficulty was experienced in handling the product on the present sample of

farms,

In the decision to invest in a tower silo for grain storage, the pos-
sibility of improved feeding value was very much a secondary consideration.
The elimination of drying was a far more important factor on these farms where
barley was already being rolled and fed to stock. Furthermore, the towers

were generally erected to fit in with existing facilities, thereby replacing

sack storage, and increasing storage capacity, and in the process removing

(1)

The costs of inaccuracy in dispensing concentrates to dairy cows.
R.S. Cook, Miscellaneous Studies No. 28, University of Reading.
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“any bottlenecks which may have occurred previously between .field and storage.

S It must be realised- that the 1nvestment in tower silos for graln storage
1s rather 1nf1ex1ble. ‘ Indeed apart from prov1d1ng storage for dry graln, the
s:los have no other economlc use. so that 1f llvestock enterprlses were ter-
minated it would be difficult to flnd a market for the moist products, although

in. fact four farmers:in the survey did sell a small tonnage of the barley for

stock feeding. . The limited market which exists for the: moist grain must,

therefore, be borne in mind when deciding whether to invest.in these facili-:
ties, and-at the same time all the other: financial implications must be.care-
fully budgeted. Again, it is hoped that thisstudy has helped farmers. in some
- small. measure. to make ‘the correct decision regarding investment in tower silos

for grain storage.
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~ APPENDIX I.

Potential Contribution* of Tower Silage to Milk Production

S.E. P.E.
50 1b. Tower Silage @ 46°3% D.M., provides 1115 2+05

Maintenance Friesian Cow : 700 0-70

For production L5 1235
1st gallon . 2°+50 0+50

165 0+85
3 gallon 125 0425

0-4o 0+60
33 1b. Barley 2+50 023

290 0+83
1 gallon 2+50 O~5O

0+33
3% 1b. Barley 023

0-56
1 gallon 0+50

006

* 1} gallons from Tower Silage and next 2 gallons from Barley.




APPENDIX II.

Effect of Conservation Method on Density of Stocking

Assumed Traditional Tower
Requirements | .=~ Silage Silage

" acres per cow

Grazing® '+ 1+20 120

" Conservation ; .;f Oebs* . 037>

Total 165 157

Cows per 100 ‘éi‘~
acres e

Inéfeaééwin" :
stocking . _ 5%
rate

'+ Based ‘on difference in total wastage rate of
15% of the original dry matter.
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Effect of Tower Silo System on Margin over
Concentrates in Milk Production

APPENDIX III.

(all year round calv1ng pattern)

IA. Situation before Introductlon of Tower '8ilo:~

76 Cow Herd averaging 850 gallons at 3/- per gallon and fed on Silage

and Concentrates

&
Qutput '

Milk sold £ﬂé%°5 x 76 C§WS~>9;69O;OV
95746

90% calving rate x £14

10,647‘6
Depreciation £10/cow

9,8876

P I
———

Increased Stocking Rate and Replacing Concentrates for .+

" Costs :‘”

Concentrates.

7600

~ Margin over Concentrates

297 VWinter gallons @ 4 1b/gall
= 14'18>cwt. @ 35/~ x 76 cous

453 Summer gallons @ 12 1b/gall
= 708 cut..@.28/-.x 76 cows

1,886+3

75342

2s639'5
7,248 «q

9,887'6

gallon during Winter

£

Output

Milk sold - 76 cows
- 'k cous
90% calving rate x £14

9,690+0

1,008+0 |.

Depreciation £10/cow 800-0

£

Costs

Concentrates.

- 5100,

11,2080

322 Winter gallons @ Lk 1v/gall

= 11°5 cut, @ 35/~ x 80 cows 1,610k

45% Summer gélloﬁs @ 1z 1b/gall

= 708 cwt. @ 28/~ x 80 cows 79248

2,403-2

Tower - running costs only 2
fuel & electricity 30

other 50 8020
2,832

7,924f8
10,408 <0

Margin over Concentrates
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IC. Increased Stocking Rate and Replacing Concentrates for 1% gallons during Winter

£‘."

4Cb$ts

Output

. Milk sold -.76 cows .
- = U cows -
90% calving rate x £14.

Depreciation“ﬁjq/bow }

)

Concentrates . .. - —r e e e

183 Winter gallons @ 4 1b/gall
= 654 cwt. @ 35/- x 80 cows

453 Summer gallons @ 12 1b/gall

fﬁg?gin;ovér Concentrates

10,408+0 |

m-_-.::.-.—.m i

9160

= 7+08 cwt. @ 28/~ x 80 cows 7928

' 1,708-8
Tower - runnlng costs only.- g
fuel & electrlclty 30 LT
other R, 80-0
c 1,788 8
o 8,6‘]902

10,408-0

Increased Stocklng Rate, Peplaczng Concentrates for 19 Pallons and U51ng

Barley for the next 2 gallons durlng W1nter -
. 2 :

.Outgut : « . S
‘Milk sold - 76 cows

- = b4 cows
' 90% calving rate x £14

Depreciation -£10/cow -

i-Costs -
Concentrates ~ 7 T T 7
17 Winter gallons @.4 1b/gall - - -,

= 061 cwt. e 35/- X 80 cows

166 Winter gallons @ 3% lb/gallf’
= 519 cwt. @ 22/--x 80 cows

453 Sumher gallons @ 13.1b/gall

= 708 cwt. @ 28/~ x 80 cows

waer.Q runninglcosts only,£.L‘
fuel & electricify 30 . :
other - - 50 S

Margin over Concentrates




APPENDIX IV. Calculation of the Returns on Capital Invested in
' Moist Grain Towers
(no grant allowed)

L Approximate Capacity of Towers

100 tons - ' 200 tons

Vitreous - Vitreous
Enamel Enamel

(D@ (1 [@ ()@ | ()@

Details - ”

Galvanised Galvanised

Returns on capital £:-_

 Additional margin |in- o |oxa. . . -
(return on investment}200 S [233°3 12008 4217 486 +7 | 4217 | 486 «7

| Intevest charges ® | 48+7| 487 | 571 686 | 68+6| 80+9| 80+9

_ 1521 184 <6 1437 2531 41891 |340°8:405+8
Annual allowancesover ‘
10 years on tower and |139<0 {1390 {1630 196 +0 1196 +0 /231012310

. “-equipment : L p— ' ——— — - A —
Taxable profit 131 | 4546 | nil. 1571 2221109811748
Tax @ 8/3d.* Lo2| 146 | nil 50k | 712 35-2{ 561

Available to farmer 8+9| 310 { nil 106 +7 15049 74’6%118*7

Average'investment+ ’ ‘&695°O_695'O 3150 9800 ﬁSS'O'ﬂ§5'O

Allocation of Returns on
Capital % 4 .
Interest charges - 7+0°] 70| 7-0. 170} 70} 7°0
Repayment -.of capital | 20¢0| 20°+0 17464 20+0| 20°0| 200
Tax commitments i 0°6| 2°1;nil 73! 301 428
Available to farmer | 1°3i° 4e5|nil 154} 6°5! 103

Total Return on Capital 28¢9 | 3396 | 2le6 . {49e7 | 3645] h2eq

§
g 7% on half tower and equipment.
' * This tax at 8/3d. relates to 7/9ths of the taxable profit, thus allowing
. 2/9ths for Earned Income Relief.
The average annual investment is assumed to be half the original capital
. invested. ’
7 maximum,




Calculation of Net Capital Invested
in Moist Grain Towers

Approximate capacity 100 tons

Galvanised Vitreous Enamel
£ £
Tower Silo (incl. installation) 1050 1290
Loading and unloading equipment 340 340

Total Capital Cost 1390 1630
Less F.I.S. 30% Cash Grant on Tower 315 ' 387

Net Capital Cost 1075 1243

Average Investment 538 622

Approximate capacity 200 tons

Galvanised Vitreous Enamel
\ £ £
Tower Silo (incl. installation) 1590 ( 1940
Loading and unloading equipment 370 370

Total Capital Cost 1960 2310
Less F.I.S. 30% Cash Grant on Tower L7 582

Net Capital Cost 1483 ‘ 1728

Average Investment ) 864




