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FOREWORD,

Many changes have taken place in farming practice since the outbreak
of the war. In pesce~time the greater preperticn of the feeding-stuffs
‘required for winter Teeding of livestock was imperted and comparatively little
was produced at home. Farmers then ccnsidered that it was more eccnomical to
purchase imported feeding-stuffs than to grcw on their own farms the food
required to feed their stock. This practice was justified by the comparatively
low pricés at which imporied foods could be obtained,

, Now the pesition is entirely different, No longer are supplies of
~imported feeding-stuffs uniimited,.ror are thev stiil cheap; and farmers
‘during *he war yeers and since have had £to rciy to a large extent on home-
grovm feoods for feedirg their stock. -Althouszn move meals have been imported
of late, thers is no gueraniee that the insrease will e maintained; and.
“farmers wculd be wise to coatinue to grow cir bheir oim farms the bulk of the
food required, MWoreovsr, even if purchased meais wers freely available there
would still be an acvertage in using as large a preoportion as possible of
home~grown foods in corder to keep dovn production coatss This point is of
special impertante row in <iew of the increase in the prise of imported
feeding-stuffs. Snortages cf sarbohydrate feeds have been largely overcome by
an increased producthion of cercals, but particuiar Gifficulty has been and is
being experienned in chlaining adeguate susplics. of protein foods,. . Home-grown
. crops fairly rich in protein {beans and reas) have 1limited possibilities,
‘especially in Walss. Lateness in ripening, unfavoursbie soil conditions and
‘the uncertainty of the crcps often dizcourage farmsrs from extending. acreages.
Cabbage and kale are very valuable sources of protein and should be used as
widely as possible; but the ccnservation, in the form of silage, of summer
grass or of a tillage crecp cut when immaiure appears to be the real solution
fo the winier feeding prcblem, Silage, as well as being a rich and valuable
food, is inexpensive to preduce. Its feeding walue will of course depend
directly on the quality of the herbage ensiled: it is hardly to be expected
that good silage can be mede from poor herbags. Where the quality is gocd,
however, about 20-25 1b., of grass silage is able tc replace the 3% 1b, of
balanced corcentraies fed to dairy cows in pre-war days for every gallon of
milk produced. Again, the value of silage mede from legume-cereal mixtures
for milk productica iz evident from the fact that a ration composed of 8 lb.
of good mecadov hay, 30 ib. of oatg-and-vetch silage and 35 1b. of mangolds
contains enough nutrizeat for the maintenance of an average dairy cow and the
production of the firss gallon of milk, Siiage is also of special value for
feeding to fattening and store cattle, and its use for these classes of stock
will enable substantial rcductions to be made in the quantities of meals

required.

: In Wales, very little silage was made in pre-war ycars; but with
the growing scarcity of imported foods more attention has been and is being
givcn to its use. There are, however, a large proportion of farmers who have
yet to realisc the value of silage as stock feed, especially at a time when
the question of home-prcduced protein is of such importance. Furthermore,
silage can be made almost irrespective of weather conditions; and this is an
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important consideration in a country like Wales, where the heavy rainfall
often makes the harvesting of crops such a troublesome and costly business.
Indeed, the harvesting conditions expcrienced in Walcs this year should
make farmcrs realise more than ever that too much emphasis camnot be laid
on the necessity for making silage.

Silage has the advantage that it can be fed to all classes of
livestock, It is comparativcly casy to.make, provided a few principlecs are
observed;. and with carcful planning the work can be spread over the
summer before and after harvest, Grass can be cnsiled while it is still
young and leafy, and at & stage when it is quite unsuitable for hay-making
in a climate like that of Wales.

At a time when alternative supplies- of feeding-stuffs are
‘difficult to obtain and expensive to buy, thers can be little doubt as -to
the economy of the process when, as shown by the results of this investi-.
gation, production costs on the farms surveyed averaged 31s, 3d, per ton
for grass silage and 56s.44 ger ton for cereal-lcgume silage.

This study was made possible by the ready collaboration of the
farmers concerned. The Department gratefully acknowledges their help and
support, ' ' ’

October, 1950, J. Pryse Howell,




STT/AGE-MAKING TIT WAIES, 1949,
THE PRESENT POSITICN AND COSTS OFQFRODUC”IQN{

- Introduction, '“ . :f‘,  . | |

Durinsz the last fow yeors British farmers have been confronted with
the necessity »f achicving sreater self-sufficicney in order tn combat the
curtoilment in the importation of animal feedingstufts, The shortage has been
particularly severe with resard to the protein-rich feeds, This nnlicy af
greater sclf-sufficicncy in feedinsstuffs has been cmbndicd in the Amricul-
tural Expansion Programe leunched in 1947, which included the rrasslend
development campaisn with its target of 20 mer cent increase in the output ~f
srassland, Again, the need for sredter self-sufficiency has been acccntuated
of late by the steep rise in-the wrice af concentrates, which has broucht
home t» the individual farmer the hecessity of anpplying national agricultural
pnrlicy within the fremew-rk of his own farm orzanisation,. R

The prablem has thus been how tn achisve greator. self-sufficiency .
with regard to home-orown protein on the individual fam, and the solubion in
many cascs has been the conscrvatinn of youns grass or arable crop herbage in
the form of silase, oo e o C

Silage-making canant be lanked Upan as a new nrocess in British
farming, but it is an cperation that has nnt generally roused the enthusiasm
of the farming community and one that is still ruoarded with suspicion by many
farmers., The »nrocess was first introduced intn this country.frem the Continent
durinz the last quarter. nf the 19th Century, but for a.mmltituic f reasons it
wancd-in popularity and by the turn of the century had virtually disappcared,
buriny the 1st World ¥ar and in the early 1920's. therc was a .certain’ amount
of revival of interest and quito o lersc number of permancnt tower silos werc
erected, larzcly for the cnsilasc of forage crops: with the assistance of
cutter and blower equisment. This methnd of silasc-making made slow headwoy,

a fact which can be attributed/ts tha hizh ¢nst of crocting péimanent “trver
silns, and it can be said that peherally speaking cnsilazce wes practised nnly
by a handful ~f enthusiasts un tn the beginning ~f the 2nd World War, °

In 1940, the-scriousness ~f ths foedingstuffs situation resulted in
the launching of the National §ilass Camoeibm, a feature of which was the use
for ensilgggfpurposos of. - portable stf@cﬁqresﬁaﬂe-nflwire‘and paper, concrete
blncks or Wnnden panels, A4 larae’ amount of attention has been focussed nn the
process, since that: date, but, nevertheloss, the succoss.of thoe campaisn was
not as great as had been hoped, Although mare silage was made this method of
crop conservation did nnt catch the imagination of the.farming community in
the way anticipaied.~The:relatiVe'failuréfhffthc,silage~making~cémpaign and
the relative lack of enthusiasm ~n the part ~f the farmers. can be attributed
largely to the gxcessive amntnt of waste vhich nost silaze-makcrs cxperienced
and which is difficult to climinate in portable silns. For instance, in the
case nf 64 silos examined in North Wales in 1941, the waste amounted ~n.ap-- - =
averare 1 20 per centd  Other reasons that can be put forward to explain the

*V, Mdidaﬁ;ihéilaqe~making,in,North,Walcs";
culture, May 41943, P, 77, '
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lack of popularity of silage-making at this time 1nclude the labour problem;
the drudgery of handling heavy wet material for ensilage; the costliness of
the container and of other equipment necessary to mechanise the process; and,

lastly, the unpleasant and clinging smell which is characteristically assoc-
iated with silage, o ,

The new silape-making campaign launched in 19%7 has had a far
greater success than the éarlier one, and for the first time it can be said
that ensilage is gaining steadily in popularity. "fbout 725,000 tons of .
silage were produced in Great Britain in 1948, which is more than double the
quantity made in 1947." % At the same time this amount is considerably less
than the objective of 2,000,000 tons set as the target for 1952, Briefly,
the reasons for thc 1ncrcase in silape-making can be stated as follows -

(1) There has been a change of emphasis in official circles regarding
the type of silo to be used, The earlier silapge campaign was
based on the use of containers for silage-making, while pit-
type silos were not favoured to any extent. The present campaign,

on the other hand, has been based on the use of pits, trenches,
clamps or stacks - all relatively inexpensive methods of storage
which do not rely on the 1nvestment of large sums in permanent
or temporary contalners.

(2) The elimination of the need for expensive, permanent tower silos
and the swing-over towards pit and semi-pit silage has, similarly,
reduced the need for cutter blowers and forage harvésters, Apain,
where required these have normally been obtalnable on hire from
the County Agrlcultural Executive Conmlttoes.

(3) Although the pit technique has reduced capital reqplrements for
storage there has still been the questlon of equipment for the
fleldwork to be faced, and here again a step forward has been
mode by the appearance:of the inexpensive Paterson buckrake, The
heavy work of handling the pgreen material has also been eased
by the appearance of larﬂer numbers of pgreen crop loaders of
better design, Mechanlsatlon has thus played a part in stimulat-
ing. silage-making; but at the same time the greater ease with
which a pit can be filled, comparc¢d with the difficulties of.

. £illing a container, has accclerated tho sPread of 811ane-mak1ng
to non—mechanloed farms.

- Some - 1ndlcat10n of the advance in the mechanisation of
ensilage can be found by an examination of the Censuses of
“Agricultural Machlnery - flaurcs from whlch are shown in
Tab le I,

* The Rt. Hon. Tom wllllams, M. P, , Minister of Agriculture, Oponlnv address
to N.F.U. Crop Conservation Conference, .London, May, 1949.
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Table I,

‘Numbers of Green Crop Cutter-Collectors, Green Crop
Loaders, Silage Cutters and Blowers, and Grass
Driers in Wales and in fingland and Wales,
January 1948 and Jonuary 195C,

.
.

Wales, Fngland & Wales.

194810 © 4950(2) | 1qu8(1)

Implement. '1950(2)

Green Crop Cutter-Collectors 90 10k 802
Green Crop Loaders ¢ L 352 s 1005 4100
Silage Cutters and Blowers 89 ¢ 104 ¢ 1053 1216
Grass Driers : 19 48 19 . 663

1136

ee oo oo se jse

.
.

(1) Agricultural Machinery. = Results of January, 1948 Ceunsus,
Ministry of Agriculture & Fisheries Statistics,

(2) Agricultural Machinery. Results of January, 1950 Census.
Ministry of Agriculture & Fisheries Statistics,

Even allowing for the fact that some of the increase in
the numbers of green crop cutter-collectors and green crop
loaders can be attributéd to the need for more field equipment
for grass drying, it is sbill evident that mechanisation of
silage-making is on the increase.,

(L) A better understanding has been reached of the whole process of
ensilage. Fermentation and temperature control by the use of
molasses and by consolidation are now more readily secured,
with a consequent reduction in the amount of waste, In the
case of pits, the ease with which consolidation can be carried
out with the aid of tractors has been a big factor in this -
reduction of waste. It is safe to say that farmers are becoming
more proficient in the technique of ensilage and are more fully
aware of the potentialities of the process.

The Survey,

This report deals with the costs of silage-making on 29 farms in
Wales during the summer of 1949.~Actually, it had been hoped to collect
information from a considerably lorger sample of farms, but 20 of these did
not eventually make any silage at all. In practically every case the reason
for this was the exceptionally dry weather expericnced during the 1949
summer, Many of the farmers who. had hoped to make silage had to turn stock:
into fields which had previously been p: visionally reserved for cutting.
hgain, there was a certain amount of relu.Tsnce not to make hay during good




;l»a

haymeking weather, while the lack of aftermath on most farms made late season
silage out of the question. It was lack of grass rather than lack of interest
which was the main limiting factor in the majority of cases,

Altogether, 1,935 tons of silage were made on these 29 farms, and
of this 1,205 tons were grass or lucerne silage and the remaining 730 tons
were cereal and legume silage, The average total quantity of silage avail-
able per farm was 67 tons, Four of the 29 farms made both grass and cereal-
legume silage; 13 farms made only grass silage; while 12 farms made only
cereal-legume silage. The range in production of silage per farm is shown
in Table II. o ‘ A ‘ o

Range in Production of Silage per Farm,

Grass and : Cereal and
Lucerne ¢ = Legume
Silage. i  Silage,

Silage -
Production,
Lons,
" Under 25
25 and” "
50 "
75
100
125
150

jo. of Iarms:No., of Marms
No. . No.
5

—t

2o eo |00 eo coee 0o oo ®0 selee oo oo oo 80 oo
[y

~ N = N Ui

ee oo jee 98 0o ee ®e as se

16

-

Total

‘In the case of practically all of the farms. where grass silage
was made, only one. cut was ensiled, although in one instance.o lucerne
field was cut three times for silage, On some of the farms, grass fields
were cut more than once, in some cases for hay apdlin others for grass
drying. The average yield of grass and lucerne silage was 4?3 tons per
acre over the 283 cutting acres, while the cersal-legume silage averaged
6.3 tons per acre over the 1155 acres,

\

On the-fdrms costed: there -were in all 45 silos. -These varied
considerably in type. Morcover, the manner in which they were sited to \
“suit the particular circumstances of the-individual farms showed consider-
able ingenuity. The predominant types of silo:found on these farms woere
the pit, trench or clamp, which accounted for 28.out of the total of 45
silos, It is difficult to-give an exact definition of the terms "pit",
#trench" or "clamp" as they tend to be synonymous and are loosely used to
refer to the same general type of silo, Broadly speaking, however, they
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are used here to mean either shallow or deep tronches normally open at
one or both ends. In some cascs, where the farmer had desired to sink a . pit,
difficulties were encountered which made this practically impossible., On a
few farms the water~table was found to be too near the surface and consee
quently a clamp was constructed above ground. In other cases, the rocky
nature of the ground made digging extremely difficult. In three cases stack
or clamp type silos were constructed within the farm buildings, e.g. in stone
barns, This was a method adopted on upland farms in areas of heavy rainfall,
where the rocky nature of the land made the construction of a pit ‘a course
beset with difficulties, There was only one cxemple of a true stack silo on
the farms visited, and in this-particular case 5k acres of ley vierc ensiled
in one stack. As far as other types of silo were concerned, there was one
example of a wire-mesh paper-lined silo and a total of twelve tower-type
silos of either a portable or permarent nature, These were constructed of
concréete, concrete panels, wooden panels or galvanised iron shcets,

- Table IIT,

Types of Silo Used.

Type, Number,

Pit, Trench or Clamp
“Indoor Stack or Clamp
Stack = - - ’
Concrete Tower

Woouden Tower
‘Galvanised Iron Tower
Wire Mesh and Paper

28

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

z+5 '

, - On most of the farms surveyed one silo only was in use. This was

the number found on 20 farms, while another four farms used two. There were
three farms where silage was made in three silos; while, cn another two farns,
four siles were utilised,

. Two main considerations werse borne in mind regarding the actual ,
siting of the silos, These were, firstly, the distance from the fields being
cut for ensilage, and, secondly, the distance from the point vwhere the silage
‘was to be fed, which in most cases was the shippon - most of the silage was
fed indoors.. Over 85 per cent of the silos were situated in’ the stackyard,
close to the buildings, or within 400 yards of the shivpon, while very few
were Sited at a distance, fgain. the fields for cutbing were selccted as -
near to the buildings as possible, the cbject beoing to eliminate a Long

h&ul. ’ : ’ o :

B The_majorityvof_the pit silos were of recent origin, 26 out of the
Zﬁ_hav;ng been constructed either in 1948 or 1949, Some of the makers of pit
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311age had attempted silage-making’ prev1ously in wire mesh type silos, but
in most cases they were new recruits to this method of conservation, The
tower type silos dated back in many cases to the early war years, but some
were purchased more recently, Their users tended to have more experience
of the technique of ensilage than the makers of pit silage.

The Gosts:

Analysis of Costs, The costs of making silape’ can be examined
conveniently under the following three headings:- ' ~

I. The Costs of Herbage Production.
TI. The Direct Costs of Cutting and Ensiling.
ITI. The Charges for Capital Equipment and Overhcads,

: I. The Costs of Herbage Production., This was one of the main
items of cost in silage production, amounting to L43.5 per cent of the total
costs in the case of grass and lucerne silage and to as much as 67..L per
cent of the total costs in the case of cercal and legume silage.

(a) Rent. The amount charged %o silage was based on the use made of

' each field during the year. In the case of grass fields the .
apportionment was based on the number of cuts taken, whether

- for silage-making, grass drying or haymaking, and in addition

the amount of grazing provided was also taken into consider-

ation, In the case of special mixtures of cereals and legumcs
~growm for ensilage, a full year's rontal was charged against

 silage production. ‘ ‘ : ;

Cultivations. In some cases the grass silage production costs
inciuded a proportion of the costs of seeding leys down, but in
the case of permanent grass fields the only oharpes would be an
apportionment for harrowing, rolling and applying fertilisers
and manures. A considerably higher cost was incurred on cultiv-
ations in the case of cereal and legume silage,

Fertilisers and. Manurcs. A falr amount of top-dressing was practised
in the case of the grass fields, while the cereal and legume crops
received about the average amount of dressing for that type of
crop. The cost of the fertlllscrs and manures applied was adjusted
to take into accaunt manurial residues.

Sceds, The cost of seeds amounted tn 4.7 per cent and 25.0 per cent
T of ‘grass and lucerno and cere al-legume silage respectively,

(e) Overheads., A figure of 12} per cont was added to the hefbano prod-
uction costs to cover tho cost of maintaining ditches, atcu,
hedges, etc,, and other hcrbwge overheads,

‘ II. The Dlruct Costs of Cutting and Ensmllnp. Althounh the direct
costs . per ton of cutting ﬁnd enS111ng ﬂmounted to very nearly the same figure
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for grass and luccrne as for special mixtures, their relative 1mpor ance

in relatlon to total costs was very different, In the case of the former they
accounted for 47.2 per cent of the total cosfs of silege production while in
that of the latter thcy accounted for only 26,4 per cent.

~ (a) Labour Preparing 53100. Tn the case of most of the pit silos
Which were not in tneir first year of use, a certain aimourt of
time was generally speub in tidying up the pit walls and clean-
ing out the bottoms of the pits before filling., The amount of
time spent on these tasks was generally slight,

(b) Cutting, Carting, Filling and Consclidating, The cutti and
carting of the horbage and the fillirg and consolida tlng of the
silos were distinguished by . the va riety'o- systems and mcthods
employed. Fractically every farm praciised a system, both in the
field and at the silo, which differed in some respect from that
of its neighbour., The degrec of mechanisation varied consider
ably from farm to farm, Again, the size of the labour force was.
by no means constant, while other factors such as type of herbage
and tyve of silo also resulted in varying methods of tackling the
collection of the herbage and the flllllg of the silo. Some idea
of the diversity of methods cmployed in the field is given in
Table IV. : ~

Table'IV.

Harvesting Methods Jmployud for Sil are—haklnp,

Grass and
Tucerne Silage,

Cereal and

Legune Silage. A11 Craops.

Harvesting

‘No. of
Method £ ﬂloyci.

Farms,

No. of-
Farms,.

Cutting
Acres.

51%
168

7%

36

283

No, of
Cases.

15
13,
3
2

Cutting
Leres,

681
33

g

Cutting
Acres,

193
201

273
50%

Manual

green Crop Loader
Buckreke

Forage Harvester

ee. ®o ¢4 oo oo 00 ®cles oo oo oo oo
ee 60 188 32 oo 0o ssles eo oo [se oo
ve ve |®° ce o5 ®e 0e2ivs oo ive
ee se ]00 ee oo oo eajte oo 00 jes oo
oo oo |90 oo oo oo eolee oo oo

oe ®e jee 39 .0e as ecles oo e

Total 1153

33 399

On most farms it was the practice to restrict the acrcage
of herbage cut to that quantity which would be sufficient for
the daily work. of ensilage. Quite often the herbage would be cut
in the evening in readinsss for the following day's work, About
one-third of the cereal and legume silage was cub by binder, but
all the remaining crops were cut by mowing machine. A large pro-
portion of the acrcage was gathered inbo rows with the aid of
swathe-turners, two, threo or four rows being gathered into one.
Ls far as the actual loading and houling of the green material
was concerncd it was possible by all four syotpms to handle the
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herbage satisfactorily., The buckrake worked well, but vhere it
was employed the haulage distance to the it was relat¢vc Ly 8hort.
Doubts were expressed as to whether the system would justify it-
self where the pit was situated at a eonsiderable distance from
the crop., It was estimated that the quantity of grecn material
carried by the-buckrake on each.journey was less than 5 cwt., and
it appeared that to obtain the best results with this systom it
was beneficial tn'have two buckrakes operating at the same time,
Green crop loaders and pick-ups of various makes also worked
well, but necessitated larger work-teams and cither a higher.
capital investment on special equipment or alternatively a hiro
charge, Nearly half of the grecen crop loaders in use were hired
from the County Agricultural Executive Committces. There was
only one instance of a forage harvester being used and, in this
case, 1t was a hired machine, Where the process of gathcxlnn the
crops for ensilage was not mechanised to any extent, the type of
vehicle most favoured was a low trailer which helpod to case some
of the drudgery attached to handling heavy green material,

On most farms the same labour team was used in the field and
at the silo, although occasionnlly in the casc of pit silos an
additional tractor was used for consolidating., Cuttcer~blovers
were used for four cercal-legume crops and in three cases they
were hired from the Committees. On onc other farm, the cercal and
legume crop was chaffed, while a 'blower!' was used for filling the
silos on the farm where the forage harvester was erployed. Where
cercal and legume crops were cut with a binder, the sheaves werc

sometimes fed into a cutter-blover; sometimes their bands were
cut and the material - fed into the silo lonse; and sometimes
they were put into the silo without being untied,

Practically all the motive power for hauling etec, was :

© provided by tractors, while horses were little used. In the same’

way tractors were largely relied upon for the consolidation work
at the pits,

The costs of cutting, cwrtlng, filling and consolldﬁtlng
include -charges for man, horse and tractor labour based on approp-
riate rates on an’ hourly bdsis. Where overtime charges have been

" “incurred or where casual labour has been bmdloycd at rates above
the minimum, allowancc has been made. Again, the charges for:
tractor labour havé been varied to take into account the type of
tractor used. Finally, these costs include any hiring charges for

' 1mplcments which may have been incurred during the process of
aklng silage,

(e) Topping-off Silos. The majority of the silos were well consolidated
and then finally sealed with a layer of soil of between six
inches and one foot in thickness. In some. cages a preliminary

_ 1ayer of straw, sacks or paper was placed on top of the silage




: o

prior to the final sealing with soil, but the majority of
farmers considered that this buffer-laycr Was unnecessary so
long as an adequate thickness of soil was used for covering.
Where soil was not used for sealing, other methods were employed
to eliminate waste on top of the silo. TFor 1nstance, in the case
of two of the pit silos haystacks were built cn top, while in
other cases hedge-cuttings, thistles, straw bales, zinc sheeting
etc, were used, In all caoes the cost Of topping-off silos was

slight and averaged only 12-2 per ceat of the total costs of
nklnd silage. :

(d) Molasses and Other Materials. In o”der to assist-in lactic a01d
formation a number of farmers added molasses to the ensiled
material as the silos were bblnF filled, This was done by thir-
teen farmers in the case of young grass and by six in the case
of cereal and legume silage., Where added, the usual rate of
application was 1-2 gallons per ton of preen material, Some
farmers added molasses not so much because of its possible

~ effect on the fermentation process, as for its contrlbutlon
towards the increased palatability of the silage.

ITI. The Charges for Capital Equipment and Overheads. These
accounted for only a very small ploportLon of the total costs of silage-
making, amounting to 9.3 per cent in the case of grass and lucerne silage,
and to 6,2 per cent in the case of cereal and legume  silage,

(a) Depreciation on Silos and Special Equipment, It was decided to
vary the denreciation charge on silos according to the type
uscd. The concrete, wooden or galvanised iron silos were deprec-
iated at the rate. of 5 per cent of their initial cost, while for
wire type silos a depreciation charge of 15 per cent of initial
cost together with a charge for the paper used was made. In the
case of pit type silos the cost of construction was spread over
ten years, a charge equivalent to one-tenth of the cost of
construction being levied. Quite a few of the pits were excav-
ated on contract by the County Agricultural Executive Committees,
the cost per pit in all cases being lower than £20, Other pits
were dug by farm labour sometimes with the aid of a tractor-
scoop. It was found that the majority of pits were improved.
slipghtly after the first year and in many cases it was the
intention -to make them into more permanent structures by bricking
~or cementing the sides. The idea of constructlng permanent

concrete pits appealed to a number of farmers as an ideal for
the future.

The depreciation charge on special silage-mnking equipment
such as buckrakes, grcen crop loaders, cutter-blowers etc., quite
often excceded the depreciation charge on the silos. Where
special silage-moking equipment was used for other tasks besides
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silage-making its annual depreciation chargeiwas appropriately
allocated, - - '

(b) Overheads, An addition was mads to cover the cost of overheads
during the actual process of ensilage, This was based on a
percentage of the cost of man, horse and tractor labour
during the time silage was being made and was additional to
the charge for overheads incurred in herbage production,

One of the difficulties encountered in this investigation was that
of estimating the total quantity of silage made on the individual farms,
Eventually, it was decided to basc this calculation on the cubic quantity
of silage in relation to the weight per cubic foot in silos of varying
dépth¥  The difficulty in many cases, hovever, was to oblein an accurate
measurement of the cubic capacity of pit silos of irregular shape,
especially when these were filled unevenly, ' ‘

‘ The Costs per Ton. 4 total of 16 cercal and legume silage costs
and 17 grass and lucerne silage costs was obtained from the 29 farms, and
the costs per ton for the two groups are given in Appendix A.

. The cost per ton of grass and lucerne silage amounted to £14114 3,
compared with a cost of £2,16. .4 for cereal and legume silage. The fact that
the cost of producing silage from cercal and legume crops was 80 per cent
higher than that of making grass and lucerne silage can be accounted for
almost entirely by the higher costs involved in growing special mixtures for
ensiling, For instance, the cost of producing the herbage for making one ton
of grass and lucernec silage amounted to £0.1 3. 7, compared with a figure of
£1.18. 0 for cereal-legume crops. Although the yield per acre of herbage was
higher in the case of cereal-legume silage than in the case of grass and
lucerne silage (6.3 tons compared with A, 3 tons). the higher yield was not
sufficient to reduce the costs per ton to g comparable ldével,

The range of costs per ton is shown in Table V.
Table V.

Range of Cogﬁ;’pef Ton,

s Lowest : Highest
:" Costsper : Costsper-
: Ton. i Ton.

¢ £ 8. d &o 8o d

Grass and Lucerne Silage
Cereal and Legume Silage

"0e1be 3 1 Lod5. 6
1e 90 4 10, 1. 2

% S. Je Wéféon, “The Science and Practice of Conservation: Grass and Forage
Crops," Vol, II., Table CCCXXI. Appendix, P. 788,
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The Costs per Acre, The costsper acre of silage production have
been analysed for 16 farms making cereal-legume silage and for 16 farms
where one cut only of grass was taken for smla*e. Ehe costs are set out in
Appendlx B. .

The cost per acre of grass and lucerne Slld 2 Lroiuctuon amounted
t0 £7. i. 6 compared with a cost of £ﬂ7.14;11 for corbal and legume silage.
Tt will be sten that the costs wore over +two and a half times greater in the
case of cereal ani legume silage, the difference being largely accounted for
by the higher herbage production costs. At the same time it should be
rumcmbcred that the average ylbld vas als~ higher by 2 tons- per acre,

The wide range in costs per acre is ohown in ‘Table VI. .

T ablC VI.

erngé of Costs,per'Acre.

Highest
Costs -
per Acrey

"~ Lowest
~ Costs, -
pexT AGTe.

*s oo oo

ee oo |v= 0o o0 oo

L. sed
20,13 7
30, 9. 1

.
..
.
.
.
K

B L : . e'go So d
* Grass and Iucerne Silage : 2.14. 7
Cereal and Legume Silage 8.17.- 9

se oo ©

joe se e

The Labour Requlromen s of Silage-Making.

One of the problbma facing those famn@rs Tho desire to make 31lage
is that of fitting the operation into the general famm. organisation. On many
farms it was felt that silage-making tended to 1nterfere unduly. with the
general farm routine, although on others the feeling was that the operation
could be fitted quite ea51ly into one of the relatively slack periods that
occur from time. to time during ‘the swmer. Much depended on the: general
attitude towards the prooess and on whether it was regarded as an. 1ntegr11
part of the farm organisation or not. On most farms it was the practice to
make grass silage before hay harvest commenced., though a certain amount of
aftermath was alsn made into Sllanp during Sen‘cembor° In the case of cercal
and legume silage it was generally possible to ensile the crop in betiieen
the hay and. corn harvests. Table VII shows the distiribution of silage-moking
during the season according to the month of cutting, -and it is apparent ..
that the spreading of silage-making over.a period of six months enables: 1t sy
to be fitted into the farm: organlsatlon thhout involving any serious clash
with other psak labour demands.,
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Table VIT.

Cut*for'Silagé-Making During Different Months.

¢ Grass & Imaerye Crops.: Cereal & Legume Crops.
Month of ¢ ' : : :

Cutting. : Acres. % : leres, %o
ay : 62 s 21,9 142 2 12,7
June 2 118 : M.6 12 1044
July : 2L 1.5 -68$ r 59,2
Lugust : 2 0.7 207 17.7

September 63% 22,5 L : -

© Qctaber : 5 : 1.8 - : -
Total ¢  283% : 400.0  : 1153 : 100.0

As far as demands on labour are concerned, the actual requirements

of silage are not excessive and compare fairly favourably with those of the
hay crop. The figures shown in Table VIII again conceal wide variations in
labour requirements from farm to farm, These variations depend on the labour
set-up and organisation; on the degree of mechanisation; on the length of
haul; on the yield per acre; and on a number of other factors, all of which

have some effect on man-hour and tractor-hour requirements.

Table VIIT.

Labour Requirements for Silage-Making (Cutting and Carting the

Ferbage end Filling and Consolidating the Silo), with Compar-
~ative Figures for Hay Harvesting. '

*s oo

Grass

es oo o S& oo

Man :
Horse :
Tractor

and : Cercal and. e ; : . .

Iucerne Silage: Legume Silage, : Meadow Hayd¥ ¢+ Seeds Hay X
Hours : Hours i Hours ; Hours : Hours : Hours : Hours : Hours
per : per ¢ per : per i per per ¢ -per : per
Ton., s Acre., : Ton,  : Acre, 3 Ton. : Acre, : Tom, : AcCre.
3.2 1 Ak 3,2 :.20.5 1 7.6 : 96 : 7.8 1 A1k
- s - s+ =1 04 : 1.0: 1.27: 1.0 ¢ 1.5

3 H 507 ‘: ’ 101 ’ 7.2 H 2.24- H 300 e 2.2 M 3.2

1o

.
.

% Unpublished data relatiﬁg}fb 1949 Hay Crops. Departmenf

Economics, University College of Wales, Aberystwyth,

of Agricultural
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The labour requlrements for 311age-mak1ng under the different systems
of harvesting are shown in Appendix C, but it should be noted that the groups
are too small to justify any dogmatlc conclusions,

Harvesting Nethods.

The merlts and demerits of the different systems of hardllng green
crops have aroused a considsrable amount of discussicn of late. Some cxpcnents
of the art of silagc-making very strongly advocate the buckrake system; others
support the idea of nandlﬂng the green material by means of a green crop
loader; while others again contend that a nor-mecharnical system of raking and
hand-loading can work very satisfactorily without the necessity of incurring
capital expenditure on mechanical equipment. Probably all three systems have
a part to pley in the organisation of the handling of green material on
different farms, but it is undeniable that this he v task can be ccnsiderably
lightened hy emplcying mechanical aids, These aide may not necessarily lower

" the cost of harvesting, but they will at any rate make the task of silage-
making less arduous and the whole question of ensilage more attractive.

In Table IX the labour cost of harvesting the green material is
analysed according to the type of system employed. It should be stressed,
however, that the’ samp‘e cf farms employlng any oneé particular method is so
small that it would be unfair to draw from it any hard-and-fast conclusions
regarding the relative economy of the different systems. Again, the figures
relating to the labour cost of harvesting do not include any charge for
implement hire or for the use of special silage-making equipment, botn of

which would bear more heavily on the mechanised systems than on the non~
‘mechanised, :

Table TX,

The Labour Cost of Harvesting the Green Material,

: s Labour Costs of
: : : Harvesting (Man,
T : Yield : Horse & Tractor .
Harvesting Method: ¢ Cutting : Total . per Iebour),
Fmployved, s Fary : lcres, Tonnage, : Aﬂ* : Per fere. ¢ Per Ton,
Grass and ILucerne :
Sllage: : - ¢ fAcres, : Tons., : Tons. : £ S. : £ 80 d
- Manual ' ' s 5y o 473 34 : 1. 5. 0. 7. 8
Green CUrop Ioader - : 168 o 748 Lyl 2,13, 7.3 0,12. 1
o 9
3

Buckrake 273 s 154 2 5,5 : 2. 3 : 0. 7.

Forage Harvester 35 130 36 : 1.1k 0. S.
Cereal and ILegume : : :
Silage: : :

‘Manual : 68% 456 6. I R P 0.11.

Green Crop Loade”-: S 33 . 209 6. 3e1 3 N4,

- Forage Harvester T Ak 65 L,5 :2, 3, : 0. 9.

se ¢ oo on o
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Conelusions.
This investigation has shown that a big renewal of interest in

silage-making has taken place and that a large nuuber of new reciuits are

being attracted to the practice in Wales, The widespread interest shovn in

- this method of grass conservation has not been confined to any particular

area, but has ranged from the upland farms to the lowlands., It has predomin-

ated on dairy farms, although it is now spreading to some stock-resrin 12 farms

as well,

Even thoush a considerable increase in silage-meking has taken
place, however, ensilaege cannot yet be regarded as an Jn+eprll part of
farming activity, On the majority of the farns where it was practised its
importance as a method of grass conservation has not yet equalled that of

haymaking, It is still generally regarded as a supplementary method of con-
servation which has to be fitted in to’ the farm routine if and when circum-
stances permit. Again, the 1949 ¢ season has. shown that it is nnt comnletuly
unaflected by weather conditions., The good haymaking weather that wo exper-
ienced in that year was not an incentive to the moking of grass allage, while
the subsequent scarcity of grass causcd many farmers to forgo the idea of
making aftermath silage, '

Four distinct trends wcre appﬂrent however, with regard to the
practice of silage-making:- : ’ o

(1). There was a ten&ency for more an& more’ d@lﬂy furmers to ma ke:
silage. : L

(2) There was an 1nf11trat10n of 11ave-m king to many hill farms,
vhere the high rainfall makes hay-making an anxious and -
laborious task and often rosultssln considernble waste,

(3) More and more. fdrmurs were grow1nv 99601al cereal and. 1bpumef
mlxturcs for en5111nrr '

(u) A numbcr of farmers were cn v1sag1n7 the time when their hgy—
making would be either drastically curteiled or completely
ellmin ted and replaced by silage-making. This change nver'
in the method of grass censervation has nearly been
completed on a number of farms ond on these- ensilage had -
attained a définite pos 1t10n in the farm routine,

‘The process of ensi 1ane offers onuoxtunltles for the employment of
a very large number of defolent systems, ranging from simple non-mechanised
ones rqulrlng the minimum of equipment to highly mechanised ones rcquiring
the latest equipment of an expensive nature. Silage can be made quite satis-
factorily with those implements which are already in use on practically every
farm-mowing machine, side delivery rake and trailer - but, at the same time,
the task can be made much easior by the employment of buc&rak@u ‘and’ green crop
loacders, There is great.scope for the development of more satisfactory systems

B 3
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of work organisation in reclation to silage-maxing, and the wide range in
labour cests from farm to farm illustrates the gulf between those farmers
who have evolved lsbour-saving systems and those who still operate on labour
set-ups that are expensive, Even vhere mechanisation is practised its full
benefits will not be sccured unless care is taken in the organisation of
the labour for the fieldwork, It was found, for example, that many of the
mechanised set-ups were wasteful of labour while some of the farms that
relied entirely on manual methods of harvnsth~ had low labour demands. (See
Lppendix C). The importance of labour costs in rolation to total costs calls
for the employment of ingenuity in arriving at a system of handling the
allcvy/ green material which will/full nlay tor a reduction in man hours per ton.

It was apparent that far too many silage-makers fed silage to their
stock without any knowledge of the protein analysis of the material. Relatively
few of the fhrmers visited hnd samplaes of their silage token for analysis and
it is probably true to say that a good deal of wastage consequeutly occurred
in the actual feeding. Sllage can be a relatively high-protein feed, but
without ana1y31s and care in feeding there is little chance of achlev1np
economy in its wuse, 0w1np to thig lack of analysis it is 1m90331ble 1n this
report to relate costs to fCudlnﬂ values,

The evolution of the plt technique and the general qppcaranco of
pit-type silos, together with the incréased knowledge of the science and art
of s11aoe-mak1nﬂ, mark a turning-point in the history of this method of
conservation in Britain., Welsh farmers seem eapger to test the process as an
alternative to the anxieties and difficulties of the traditional haymaklnU
practice of the area, and it is to be hoped that more and more of them,
perticularly those in upland qrcas will try their hands at cnsilage in
the future, '
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Costs per Ton of Silage Production. IR

Cereal and Lezum
Slldge (16 Farm°)

GrQSS and Lucezne
Silage (17 Farms),

Cost per
Non,
(730 Tons

Cosf per : - _
- Ton. : Per-
(1205 Tonﬂ cenﬁaoe.

2

10, L
6.5
1701
b7
L|~08
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centage.
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~ Rent
Ccultivations
. TFertilisers & Manures
Seeds = '
Overheads
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0. 2.
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0s 1L
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APEENDTY B,

Costs per Acre of Silage Froduction,

Grass and Iucerne
Siloge (16 ¥exms).

Cereal and Iezums
Silage (16 farms).

as jor oo ae

Herbage Production:~ -

"Cost per
hgre, -
(2522 icres)

Por-
centagt,

: Cost per
: Agre, :
: (1155 Lorss),

Per-
centage,

Rent
Cultivations

Fertilisers & Manures

Seeds
Overleads

Direct Costs:

Iabour Preparing Silos
Cutting, Carting, Filling
and Consolidating -
Topping=off Silos
Molasses and Other

Materials

Charpes for Capital Equip-

£ 80 d

0o 14411
0. 8. 6
1. 3,10
Oo 6 li’

O
0. 6, 8

ve (o5 we

10.5
6,0
16.8
495
24--8
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10 8° :
24 5o
2,10, !
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Labour Requirements for Silage-Making (Cutting & Carting
the Ferbage and Filling and Consclidating the Silo),.

: Man Hours : Horse Hours : Tractor Hours
: Harvesting.

Harvesting. :  Ilarvesting,

.
.

Harvesting

Per Per Per Per Per Per
Method Employed. :

Aere, ¢ Ton. : Acre, : Ton. : Acre, Ton,

Grass and Lucerne S :
Silage ;- :

e o

Manual
Green Crop Loader :
Buckrake

Forege Harvester -

Cereal and Iegumé
Silage:~

es oo 9o oo

" Manual
Green Crop Loader
Forage Harvester







