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Befors 7, Britein was very largely dependent on overseas coun-
trics for plice foodingstulfs rich in protcin, The war and the difficul-
tics with @ been froed in the post-war years, however, have made
it nocesssary tf'or the home produccr to adopt measurcs of greater self-
sufficicncy, In this conncction it has been realised that an incrcase in the
preductivity of grassland could do mush to bridge the gap caused by the
doficicncy in imported supplics of protcin, and, morcover, that any such
incrzase would have to be associatod with methods of conscrving surplus summer
grass for feeding in wiator-time, Accordingly, a considerable amount of
attention has bedn focusscd rocently on the conscrvation of grass in its
differsnt forms, particulerly with rogard to protein conservation.

Hoymoking, silage-moking and grass drying are the three methods
aveilable for conssrving surplus sumicr grass for winter use., All threc can
pley their part in the conservation praocess, but the one that can produce a
product rescibling most closcly the pre-war imported concentrate is the
artificinl drying of gricn crops.

Gross drying is a relatively rocont developmeont in the agricultural
is ficld was done in the late 1920's and early
ge ond, in the cngincering /of the problem, by

industry. Pionccr work in th

aqxcw/193ors by Woodnrn ot Conbrid,
Imperinl Chemical Industrics Limited, and by Rensomcs, Sims end Jeffceries
Limitad, It was reported that only seven grass dricrs werc in operation in
1933 and 1934; and the process was first demonstrated on a commercial scale
in Great Britein in 1936, when 46 driers werc in operation. By the outbreak of
viar in 1939, wbout 120 driors were in usc; but little further progress or
development was possible during the wer ycars owing to the shortage of steel
for the manufacture of plants and the genoral shortage of fuel. Emphasis
during this period was placed instead on silage-mnking as a means of grass
conscrvation, This method made fewer demonds on national raw materinls which
viere in short supply then did the artificial drying of grecn crops, which
involved the use of steel and largs quantities of fucl, With the end of host-
ilities, however, and the availability once more of steel for manufacture inbo
arying plants, there has again bsen an increased amount of intercst in grass
drying and big developments have taken plece. Some indication of the increase
in the number of srass driers is given in Teble 1,
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Amonge® post-wer developments that have helped to foster the process
of artificial drying is the establishment by the Milk Marketing Board of
commnel grass drying centrcs, The first of thesc wns ¢stablished experiment-
ally during 1947 in Glouccstershire and wes followad by a further eleven
centres in the following yesr, The piloncer work of the Board with its pilot
plants in the organisation of comaunal drying has led t» the setting-up of
drying centrss by co-oporative groups of farmcrs, and thore is covery likeli-
hood that this form of oresnisation will develop further, The Ministry of
Agriculturs has encouraged it by the provision of grants towards the cost of
appraved grass drying installations, as well as by the provision of loans nn
favourable torms, Onc rosult hes beoen that, for the first time in the history
of the process, grass drying hes baen brought within measurable rcach of the
sm21l fermer, and is cemscquently of increascd intersst to Welsh farmers.

Other influenccs which have given an impetus to grass drying in the
poest-war porind include the incroesed interest ~f manufacturers of plant and
ficld cquipment, A large numbor of now types of dricr have apneared nn the
market, verying from those suitable for a small farm to those suitable for
factory-size drying centres, Mention should alsn be made of the appearance
for the first tims of m2bile~type driers,

Pinally, the continuing scarcity of protein-rich fcedingstuffs ha
accentuated the necossity for grass conscrvation, This factor, coupled with
the rsmoval of the £36 million foedingstuffs subsidy in the spring of 1950
and ths resulting rise in the price of concentrates, has made cven a relatively
€xpensive proccss such as grass drying attractive t9 many farmers,

An investigation into gress drying in Wales was initiated during the
1949 season, and in all cightsoen drying plants werc visited. Fifteen of thesc
ere commercial farm drying plants, only one of which did any work -n a con-
tract basis, Tw» contres wore run by ca-wperative grass drying socicties. The
remaining coentre was run as a private company.  The farms and communal centres
visited probably represented about 50 per cent of those in operation in Walcs
during the 1949 soeason.

This report deals firstly with the costs of dried grass production
°n cight farms during the summer of 1949, and sccondly with the aperations at
A communel grass’ drying contre, It also attempts tn assess the value of dried
grass. and 9 compare it with that of ~ther fecds,

'Section IT - Farm Grass Drying,

The Farms,

The cight farms for which costs were completed were situated in the
counties of Anglosay, Cardigan, Denbigh, Montgomery and Radnor, Two of them,
(Mo, 2 and 3,) were over 600 acres in size, Farms Nos. L, 7 and 8 were
between 200 and 280 acres, while the other threc ranged between 125 and 150
acres, ‘

Five »f the farms, (Nos. 1, 5, 6, 7 and 8,) were cmbarking on grass
drying for the first time in 1949; Farm No. 4 had started -n this method »f .
conservation during the previous year; while the other tw- farms had been
drying for a number of years., The drier on Farm No, 2 was in its thirteenth
season, but its use during this time had been relatively slight and in all it
had turned ~ut less than 500 tons of dried grass.

~In all cases dried grass was produced for supnlying additional
home-grovm protein for farm consumption, and in no instance was grass dried
with the object of sale in view. Except in the case »f the two nlder-cstablished
driers, the farms concerned hoped ultimately t eliminate haymaking entirely
from the farm routine. In all cascs cxcept one, the main enterprise on each

farm was the dairy herd, for the feeding of which the dried grass was pr-duced,
The Driexs,
R

Five different mekes »f drier were installed: Opperman Mobile,
Ransomes,, 1,C,I, Mark III, Slade-Curran, and Kennedy and. Kempe,

Two farms operated Opperman driers of the mobile-tray type. In
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case they were purchased in order to dry for part of the season on two other
farms run in close conjunction with the ones costed, These other farms were
situated 5 z1d 8 miles nwny respsctively. One of the mobile driers operated
in the field cut for drying, whils the other was sited in a Dutch barn at
the stackyard during its stay on the ferm. One of the two farms operated a
two-shift system for most of the drying on the farm, and consequently had a
normal working doy of fiftsen hours. In the other case no fixed or regular
daily period of worlking wes organised, Both plants operated with a normal

cam of three men, and usually baling was carried out to keep pace with the
throughput of dried material. Both farms exnerienced a certain amount of
baler trouble, at the commencement of drying operations, After a short period
of drying work the Opperman on one farm was moved permanently to the ovner's
second farm and a Farmac D,H, 101 Crop Dryer was purchased in its place. Both
the Opperman driers werc automatically oil-fired,

Two farms were equipped with conveyor-type driers, one of these
being a Ransomes and the other a Kennedy and Kempe., The Ransomes drier, which
had been operating for a number of years, was sited in & substantial shed
and was uscd in conjunction with a hopper-baler sunk below ground level to
facilitate the handling of the dried materizl, The plant was coperated by two
men, one stoking the furnace and feeding in wet grass and the other sweeping
the dried material to the sunken baler and operating the baling mechonism,
£lthough this drier was in its thirteenth season few repairs had been
incurred, apart from the rencwal of firebricks for the furnace, The Kennedy
and Kempe gross drier, on the other hand, was in its first season and had
been erscted in ths farm stackyard adjoining a Dutch barn. It was operated
by two men and the previaus day's dried grass was baled each morning prior to
the start of drying, It was found, however, that the dried material tended
to pick up 2 certain amount of moisturc nvernight, The Kennedy and Kempe
drisr was automatic oil-fired, while the Ransomes was stoked with anthracite,
In both cases cars had t» be taken in the feeding in »f the wet material so
&s to ensure that it was well shaken ~ut and uniformly fed to the conveyor,

Fixed-tray types of drier were installed »n four »f the eight farms
costed. Two of these were Slade-Curran dricrs operating for the first time
during ths 1949 harvest, while the other two were T,C.T. Mark TTT driers,
one of which had been operating since tho beginning »f the var, Both the
Slade-Curran and the I,C,I, driers arc designed for 'batch drying', but their
potential ~utputs are very different. The Slade-Curran has been dasigned for
the small farm, It has a low output of dried grass, but has also the advant-
ege 2f low capital costs and 1ow labour requirementse it can in fact, be
operated by »ne man, The I,C,T. drier, on the other hand, normally requires
2 team of thres men., It is intercsting to note that the I,0,I, drier crected
in 1940 cost mnly £447, vhereas the one erected in 1948 cost £970. Again,
the capital costs on cne of the farms equipped with a Slade-Curran drier have
been substantially increased by the use of an Internatinnal Autematic Baler,
the cost »f which wes more than 50 per cent higher than that of the drying
plant, The Slade-Curran driers fitted in admirably with the general routine
of a small farm, and the nrocess f drying a batch of grass could be timed so
as to cause little interference with milking and with the general farm work,
Both the I.C.I., and Slade-Curran driers had coke-fired furnaces,

The capital cnsts of the driers are shown in Table I, (Appendix B).

The Field Eqpipment.

A variety of field equipment was used for cutting and delivering
the grass to the driers. In mast cases it was also used fur other farm oper-
ations such as haymaking or silage-making, and very little machinery was
specifically purchased for the field aperations in connection with grass
drying alone,

Only ~ne farm, Farm No. 2, used a Cutlift, This had been operating
quite satisfactorily over the previous thirteen seasons and was used in c-n-
Junction with a team ~f two men,

Three farms, Nos, 1, 6 and 8, werc equipped with buckrakes, Tn the
case of Farm N2, 6 the haul from field t- drier was short and the buckrake




b

only was used; but in the case of the other two farms a trailer was used for
carting from the mrre distant ficlds, and the green material was either
grecn crop loaded or forked,

Four forms relicd entirely on green crop loaders, while Farm No. 8
used @ green crap Locder in ¢ njunction with a buckrake. These implements
were used with verying degrscs of satisfaction, and, in ons case, a side-
delivery rake s used prior to sfeen crop loading,

Table 2 -shows the copital invested in field equipment on the
different forms,

Iablo 2.

Cepital Tavested in Field Equipment, *

-Deprec-
iated
\]alueo

Original

Farm N-, Equipment, Cnst,

£
1753
159

369

£,
119
28

Buckreke; Ruke; Mower; Trailer.

Cutlift; Troiler.

Butterley Green Crop Loader; Mower;
% Trailers.

International and Bamf-rd Green Crop
Loaders; 2 Trailers; 3 Mowers.
Butterley Grzen Crop Loador; Trailer;

- Mowar.
Buckrrke; Mover,

Butterlsy Green Crop Inader; Side-
Delivery Rake; Mower; Trailers
Salooian Green Crop Loader; Buckrake;

2 Trailers; Mover,
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* Excluding Tractors.

¥lork Done by the Driers.

The costs and incidental data relating to Farms Nos. 1, 2, 3, 4
and 7 apply t» the whole seasm's work in connectinon with srass drying “n
these ferms, In the case of Farm o, 5, the make of drier used was changed
after only a short perind »f working and the recording of costs was discone
tinued. The drier on Farm No. 6 dried some additional rough material from a
playing field, while Farm IIn., 8 dried a cercal-legume mixture, and the costs
in relatinn to these crips have therefore been excluded,

The acreages cut for drying and the yield »f dried grass are shown
in Teble 3. Table 3.

Acreage Cut and Yield of Dried Grass,

Yield of Dried Product.
Per Cutting
Acre,
Tons,
0.90
0.90
0.78
0, 84
1622
1,81
0.67
0, 34

Acreange cut
"Cuttiqg:
cres"
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"#e.g. 1 acre cut twice = 2 cutting acres.
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Bxcept in the case ~f Farm No. 6, where it comprised a mixture »f

cats, peas and beans undersown with grass wadu all the mnterial dried

wn51at sd of either permanent grass or terair“ry leys. For convenience, the
term 'dried grasst, h's bsen used in this report te anply tn =211 green
material dried., Farm 17> 2 dricd only nermaunent zrass while Farms Nos, 3, L
end 8 dried o certain amount of permnnent grass, In the case »f Farm o, L,
64 per cent Hf the acreags cut for drying consisted of lucerns-cocksfont leys,
fxcept for the luccrne leys on this farm, none of the fields used for grass
drying vims sown with a specinl sceds mixture for drying, although swme »f the
farmers comecorned have the intention of adonting this nractlou in future yecer

The rest f the sress dried coasisted of ~bout 50 per cent »f first year SbUdS
and 50 per cent of older leys,

During the 19L9 seas:wn, 229 acres of grass were cut for the cight

driwrs and costed, I, howsver, one acre cut twice is counted as twn cutting

res, and one acre cut thrae Lunrs as thres cutting acres, the total number
oi cutting acres amount %o 230, r»ur nf the rms tok only wne cut »f grass
for drying; another three farms cut o : sa twics, Only F“fm Mo, 7
practized the takiag oFf mare than -ne ¢ sxtent, and here thrce cuts
were obtained from most of the srass resserved for dv*y:Lnu. In four cases,
howsver, that is on Farms Nos, 5, &, 5 and 8, furthsr cuts were talen for
purnases other than grass drying, i.e. for bll”UJ or hay, In most cases the
aftermath was grazed,

Nong of the eight driers worked to anywhere near full canacity
during the 1949 seaswnm and their tital sutput of dried material was low. Four
of them operated for -nly twy t» three weeks, although the ~ther fuur, -n
Farms Nos, 2, 4, 7 and 8, had SllThtlj 1ng cr perixds of working., Toe only
farms that succoesded in pr- ducing in sxcess of 30 toms of dried material
wers Fams Wose 1, 2, L and 7, the costed ~utputs wn the -thers being slight,
The only driers that worked an average of mhre than ten hours ner dey were
those on Farms Nos. 1, 2 and 4, Thus, even when materiel for drying was evail-
able, the driers were not ussd 4o full aveﬁity, Thz tntal costed -utput ~F
drisd grass on the cight farms come 4~ 220, 3 tons. (See Table L),

Table L,

Dome by Driers,

Total cutput 7
Dried Material
during these
dates.
Tons.
23,0
3‘405
18,5
73.6

Average
Number »f
Hours Worked
per Day.

Date »f Une nf
last Day's Doys
Drying, 2 Worked,

ce %s ce oe
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June 10th
May 6th
June 7th
Moy 9th
'M°f 23rd.
June 22qd
My 6th
June 6th

Juns 25th 13
June 10th 20
June 241st 13
Oct, 18th I
June 4th 12
July 15th 14
Sept. 8th L6
SCP't. 29th 2)+

13.73
10,08
7,88
13,36
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.. Represents 11.L por cent f season's output m this farm,
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o f 80,0 " 1" 1" 1" " ] i "
/ Bxcludes time svent baling,

Again, the cummencoment of drying for the 1949 season was relatively
late on mest of the farms, In certain instances it was delayed by the late
delivery »f newly-ordered driers or by lac of field equipment. Much »7 *he

grass intended for this purpese had reached the hay-stage before it was
7ss1'b1n to commence aperations, and the unusually gd weather at hay-time
lsa discouraged a certain amount. of drying, Morower, the nrol-nzed drought
d general shortage of urmﬂv on most farms later ~n in the seas.on had a
cnsiderable rfi,ct in st »rtunlnw the nerind of nperations, In tact, the -nly
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ferms to carry on drying operations later than mid-July wers Farms 1os., b,
7 and 8. Mozt of the nther five faruers stoppsed their driers with the
criginel dnt y wilng vwork later on in the gzason, but the scarcity
of grass mad the nzad o keep the dairy herds supplisd with grazing made a
resumpbion inpossible. T was opparets that grass drying was s much affected

Ond i Gdr o2 most obher farming activities, and in all cases
than was the originel intention,

P - -
RS IS}
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quzlity of the dried grass produced on the farms
availabls from only five of them, Semples submitted for
the value of ths product from Farm No, 3 to be low, the
a crude protein content of betwesn 8,9 and 9.5 per cent,
In the cose of the grass dried on Farm o, L, the percentage of cruds protein
vaeried betwsen 9,7 mnd 16,7, The relatively small quantity of grass dried on
Form No. 5 had an analysis of 417 per cent cruds protein, while the mixture
of cats, pens and beans drizd on Farm Wo, 6 on analysis showed from 1416
. per cent crude protein, On Farm No, 7, over three-quarters of the total out-
. put of dried grass hod a ciude protein content of 17,5 per cent, while the
remzinder varied between 9 and 12 per cent, '

Table 5 provides an illustration of the great range in output of
the drisrs studied. Variation took place nnt only in the output of driers
of different makes, but 2lsn in +the output of driers of the same make, For
instance, the tws Onperman driers, of the same rated capacity, had very diff-
ersnt actual outputs ~f dricd material undsr field cmditions en their
respective farms, the anounts being 4.26 and 1.7L cwt, per hour resncctively,

Table 5,

Rates of Working,

! \
sAverage o,
: of Hours
T»tal s Taken to
.

Cutput of
Dried
Material
ver Hour,

Total No,
of Hours
llake of Drier, wWorked,

Output »fF Przduce 1
Dried Ton of Dried
Material. laterial,
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691%
369
14725
122%
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Oppermen Mobile
anscmes
I.C,T. Mark ITI
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These figurss probably reflect the influence ~f conditions such as the
egemsnt of the plant; the stage -f growth of the grass cut; the extent
'wilting' in the ficld; and the moisturs ¢ontent of the grass used for
drying,

Again, the rates of working can be cxamined in relation t~ the
averags number O hours token to oroduce ne ton of dried material, The
fastest rate »f wutput was schicved on Jfarm 117 4,vhers one »f the Opperman
driers was able tn priduce mne ton of dricd material ia 4,7 hours of running
time, A large proportion of the material dricd ~n this farm, however, bore a
closar rssemblancs to "super-hay' than t» high-quality dried grass. As was t-
bz expected, the number -f hours reguirzd to produce nne tn of dried
naterial in a small-tyoe drier, such as the Slade-Gurran, was congiderably
higher than in the casc of any ~f the other types,

The Costs.

The costs have been grouped under three main headings:-

3
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Bznt and treatnent of the fields.

Cutting and delivering the grass t~ ths drier,
Drying =nd haling,

(
(
(

)
!
)

That ig, they have been grouped into the costs of growing the material
for drying, the costs »f collescting tho raw moterial; and the costs actually
incurred at the drier, The costs per ton of dried grass are shown in
bppendix B, Table IT, while the total costs incurred on sach farm are set
wut din Aonendiz B, Table ITT.

The totel costs per tom ronged from £412.1.5 on Farm No, 1 &0
£23,7.1C on Parm N, 8, As the type of drier ussd varied from farm to farm
end as geseral conditions were als) far from uniform, it is rather unfair
o orescat avernge figures for the szuple »f farms under review; but it
shiould be mentiomed that the averags cost of praduction of dried grass came
63 £416,43.8 per tn n the eight farms.

The percentage »f the total costs borne by the separate operations
involved in the nrocess and the shars »>f the costs revresented by the differ-
ent items arc shown in Table 6.

Table 6,

of Dried Grass (Percentagc Distribution).

2

Farm o, L, 56

7s

2

S

7
e

.
o
.

e
Rent and Trsatment
of Fislds : . 8.9

Cutting & Delivering

t> Drier : e T 1.2
Drying and Baling : : : ;83,9

25 ° 9 Zlh 6

: 15.8
083 4

Total Cost per Ton 0.0 : : : 100,0 0. 100.0
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22.0
R

100, 0
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e e
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~ <7 -
A . .

e : s : e Jaur

Rent and Treatment : ; : ; :
of Fields : ;8.9 : : 25,9 ¢+ 2h.6
Catting & Delivering . !
%o Drier (Horse & :
Traction) ‘ 26 : 7.9 3. : 1.9
Field Labour ‘ 1.9 : . 2.5
Labour for Dlﬂying & :
Baling
Managsrial Labour
otal Tabour
Tusl & Power for
Dryiag & Baling
Banding, Insurance
and Sundries H
Depreciation & Repdirs:
Fleid Machinsry &
Drying Plant

v

2.8
241

ST
N o

16,8 1 40.% © 249 : 17.4 : 11.0 8.2

(1479)

-

12,0

3e

(28.7): (21.5): L (27.4): (19.2): (18.2)
35,5 28,2
b5 ;2,7

ve 9w 8O oa e an

35.5 : 24,9 + 18,0

se

. ve

1.5 5+ L6 2.1

se 38 ue s e

_"”4-00 . 1650

: D 208 ¢ 26k : .0

. .

se loa oe
i 88 [uy ee 48 ue o® ou 0% ue L6 oe -~

Total Cost per Tonm : 100,0 : 4100,0 - 100.0 : 4100.0 : 100.0 : 100.0 : 100,0

By far the most expensive item in producing dried grass ~n the
farm was the actual operati-n »f drying and baling, This represented between
52 per cent and 84 per cent »f the total costs. The cnsts of cutting and
d=zlivering the grass t» the drier, on the other hand, were relatively low and
veried betwsen 7 per cent and 24 per cent of the total costs,

As far as the individual items ~f cost were concerned the mnst
important were fuel and power, depreciatiom and labour. Fuel and power
cecrunted for 13-36. per cent; depreciation for 14-32 per cent; and labour for
betwsen 15 end 29 per cent ~f the total costs.
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The le2bour costs in the fisld and at the drier, together with the
fuel consumption and costs, are shown in detail in Appendix B, Tables IV,
V, and VI, A tablec is also presented showing the costs incurred per hour
of running time on the different frrms (Appondizx B, Table VII),
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In order to rotleet the influsnce of quelity on the costs, the unit
costs of production of crude protein have heen worked out for the five farms

wherc analysss of the dried grass arc available. The results are sct out in
Table 7,

Toble 7.

Costs of Crude Protein Production.

Total
Output
of Dried
Material,

4 : Costs of Crude Protein
Total Costs Crude : - Production,
Per Ton of :

Dried Grass,

Protein

_Content, Per 1o,

Per cwt,

£e 8, A Pence, Shillings,
7c 98 - 90 [IJ-F-
9.70 ~ 16,70
17.00 12,05
14,00 « 16,00 13, 64
9.00 ~ 17,50 14,09

200 92
o bly

195
135
113
127
132

17. 3.
17. 5.
19. 2.
19. 9n
20,16,
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From an examination of Table 7 it becomes apparent that any assess-
ment of the relative costs of production on the different farms is inadequate
if based solely on ths costs per ton of dried grass, The only fair basis of
comparison is in relation to the unit cosks of praduction of crudes protein,
Weight is given to this view by the fact that, of the five farms listed in
Table 7, the one with the highest costs of crude protein production has the
lowest. total costs per ton for the production of dried grass. For ceonomy in
~ feeding, therefore, it is obviously esscntial 47 have analysecs token of all
cuts from each field, and, at the samc time, to recognize the prime
importance of cutting material at the correct stage of growth and »f growing
special leys for drying in order to achieve high protein production,

Scetion ITT - Co-onerative @Grass Drying.

Co--perative grass drying centres arc a past-war innovation to
assist in the conservation of grecn crops in Britain, Tho idea of communal
2rass drying is new to this country, but since 1939 it has been developed
on the eontinent to a considerable extent and with a marked degree of
Success; and Switzerland, Holland, Sweden and Denmark have all had ventures
in this field. The general trend in grass drying in Holland and Sweden has,
in fact, been away from the small type »f farm drier towards the larger
installations ~wned cither co~aperatively or privately, In a repart sub-
mitted in 1948 by the British Mission £ study the drying grecn crops in
Holland, Sweden and Denmark it was stated that:

"Although all three countries visited arc noted for their high
praporti.n of small farms it was clear that there verc n» small
grass driers being made for usc -n small farms, The expansion »f
the drying industry during the last decade has taken plecc along
two distinet lines »f development: through farmers' co-operative
sheleties and through provender merchants, estate ~wners or
cimpanics -perating private plants n factory lincs, "*

These developments Ha th
drying centres affarded “mHpHOrtuni
drying »f green crops, and ths fi

Continent showed that ¢ mmunal grass
es tn the small farmer for the artificial
t cxperiment along these lines in

C
1
S5

t
r

® Agriculture Overseas., Report Mo, 7. "Green Crop Drying in Holland, Sweden
and Denmark", p, 10, H,M. S.0. 1948.
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Britain tock place in 1947 at Thornbury in Gloucestershirs. The Milk Marketing
Brard, in cownjunction with Diperial Chowmical Industries Ltd. , organised an
u/puwlmpnv IN cenmunal gress dryiny amonest milk producers which laid the
foundatimns {or forther duvv«»pm nts in this ficld, As a result of the success
of the '1\r4bvvy‘ﬁ=;.* tnent the Milk Marketing Roard set up a further cleven
centros 1n the £+11wwing yuaL, end the lead givin to farming by thesc pilet
rlonts hos encouraged ~thor groups <f smell formsrs to co-nperate twcether in
ths setting up ~f communal grass drying centres. Again, the Government has
given svery cncouragoment tﬁ this form »f dovel~pment and in 1948 introduced
& tomporary scheme to provide grents and loans towards the initial cost of
appraved communal grass drying centres, This scheme has now becn extended to
render assistance o all approved co-operative grass drying projects in
apsration by Juns 1st. 1951,

Vhere grass drying was crmmenced beforc May Mst, 1948 the government
nt amounted to 40 por cvnt nof’ the approved total capital outlay. Since that
it has amrunted - 333 por cent »f the tatal anrnvnd cnst, while loan
been madse available for another 333 per cent of the total 10Pr>vga cvst
payable in four anuval instalments at an intersst rate of 3 per cent.
T ulm 8 gives some indication of the gxpansion in co=npcerative drying.

ﬂ.t) 8

Numbers of Crumunal Gra 18s Drying Centrcs Operating
England and Wales 1947-1950.

1 9}4—7 ° 1 921'-8:

FParmers!' Co-operative Sncietis

3 -7 13
Milk Marketing Board

12 12
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In addition to the 43 centres noted above there are a further 12
schemes which have either been approved or are in course of preparation, At
present there are about 3,000 farmcrs participating in these schemes and in
1949 approxima tol] 16,000 tms of dricd grass were produced. The total crst
2 the 43 centres has been about £600,000, Of this, approximatcly £200,000
has been contributed in the form of VlnlStTy crants, while a similar sum has
been advanced in the form »f Ministry loans,

The principal reas-w for the cstablishment of communal zrass d*.
centras is the fact that so many of the farms in Britain are llmlubd in size
and that it would be unccon mic to cwntbmplnto the installation »f expensive
drying plants on s» many small units, Agnin, emphasis is given to the
importance of establishing co-operative grass drying pl%qts particularly as
an aid t5 milk preduction, by the fact that there are in Englend and Wales )
approximately 100,000 dairy farmers owning 14 cows or lezs. In short, if thi
m3thod »f conse “V&tl“ﬂ is to be brought Jlthin . reach »f -the smull armer
who predominate in this country the -nly pessible meens is by the stabli h—
ment of ¢ommunal grass drying centres, where facilities can be provided I?
the conssrvation of members' own crops at a reasonable charge.

The raison d'8tre for the setting-up of communal. grass drying is
accentuated in Wales by the smaller scale »f farm operations in the Principal-
ity. Approxime tely 60 por cent of the milk-sclling herds contain less than .
tzn cows, while the distribution ~f noldings by size shows a larger propartion
in the small acreage groups than is the case in England (sec Table 9).

By cstablishing three »f its twelve pioncer grass drying centres
in Weles the Milk Marketing Board gave Welsh farmers a lead Which they cuickly
follwed. In fact, the first fqrﬂors' co=-onerative ssc t2 be established
in Britain for tho purpose Sf grass drying was a Welsh society - Gower Farm
Servicos Ltd, - which started ﬂjvrqtlnns in the Gower Peninsula »f Glamorga
in 1948, Several other grass drying sncieties have since been frrmed or,
alternatively, existing co- porative societies have devel-ped communal grass
drying servicces., By the summer f. 1950 thbre were a total »f entres,

G'E
S
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Table 9.

Distributin of Mnldines by Size, ¥

Sizc of Holdings (ﬁcrcs of Crovs and Grass),
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300700 IVEr,
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including the three Milk Marketing Board centres, nperating in ales,
crmplete list is as follows:-

.

Tist of Comunal Qrass Drying Centres Onerating
- o, P N

in W'L]GST in 1956:';}*:;‘

Sncilsty or Ceatre, County.

Milk Marksting Board:

Milford Haven : Pembr ke,
Pwllheli . Cacrnarvon
Llanvnen Cardigan

Farmers'! Co-operative Socicties:

2) Gawer . Farm Services Glam»rgan
Wynnstay Farmers' Assnciation Montgomery
South Pembroke Grass Driers Assac. Permbroke
Montgomeryshire Farmers' Assoc, Montgomery
Amaethwiyr Ogwen Lindited Cacrnarvon
Iberystwyth Grass Driers Limited Cardigan
Nantgaredig & District Grass

Driers Limited ' - Carmarthen
St. Peters Grass Driers Limited Carmarthen
Foel Agricultural Co~onsrative _

Society Anglesey

'(a) Centres organised by newly set-up grass drying societies,
(b) Centres vhich have been organised by a parent society,

Grass Drying at a Centre Organised by a Welsh Co-operative
Society,

The Department »f Agricultural Econmmics, University College of

Wales, Aberystwyth, had the opportunity of examining the records covering
the opsrations during the 1949 seasnn at one of the grass drying centres
operated by a farmers! co-nperative snciety in Wales, In addition, all the
farmer-members of the society were visited in order to abtain information
relating t» the coasts »f herbage production for drying, Thus, a cromplete
record wes obtained of the costs of dried grass production at this centre,

~ together with information relating 4> the menagement and organisation of
the group,

* National Farm Sﬁrvey of Enpland & lalea (19&4-43). A Summary Reporit.
Appendix IV, Teble i2, p, 92, H,IL S, 0, 1946, -

LR

Liet supplied by the Welsh Agricultural Organisation Society, Linited,,
/- Absrystuyth, : ! : :
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The Srpanisation of the Oentre and Capital Gosts.

The 1949 season was the first full season of operations for this
cammunal grass drying plant, and drying was commenced on 14th April, Alto-
gether the centre opersted for 132 days and drying finished for the season
on 13th “ctober., rom the point of view of maintaining continuous working
of a communal grass drying centre the 1949 scasoa was far from satisfactory.
Shortage of grass for drying interfered considerably with the work and as a
result the centre had to close down completely for two periods. The first
of these occurred between July 12th and July 25th, while the second was from
September 22nd to Qctober Lth, Again, lack of grass for drying shortened the
season itself, and caused an earlier closing dowm of the plant than had been
anticipated, It had been hoped to continue overations until the end of
October or beginning of November, but the dry scason again caused an early
curtailment of drying. Lpart from those stoppages due to light crops and to
lack of grass which have already been Mentioned, there were only two hold-ups
at the centre; and these can be attributed to breakdowns in field equipment,
which interfered with the supply of grass to the drier. Altogether, the drier
operated for a total nf 1,112 hours during the season, which gives an average
of 8.4 hours worked per day. The throughput of dried material averaged 4,23
cwt. per hour, and on this basis it took 4,73 hours of running time to produce
1 ton of dried material,

The staff at the centre consists of a manager, a working foreman and
five men, together with part-time clerical assistance. The society has also
appointed a management committec t: help in administration, while the Chairma
and Honorary Secretary assist the manager in an advisory capacity. All the
-labour force is permanent, and one problem that consequently arises is that of
finding remunerative work during the winter months. A machinery repair service
for the benefit »f members is operated in conjunction with the grass drying
plant, but as this requires skilled labour it is not a wholly satisfactory
salution to the problem of winter employment. It is now operated separately
from the grass drying section of the society and the chief standby for the

dricr labour during the winter has become contract baling, Another method of
keeping the lebour force profitably employed during this period is by hiring
it out as gang labour,

The centrc has so far aperated on a one-shift basis, the difficulty
nf obtaining labour in the area being one of the factors which has acted as a
deterrent against operating a twoeshift system. A five-and-a-half-day week is
. worked and the centre closes down for Saturday afternoon and Sunday. On week—~
deys the drier is in action from 7, 30 a,m, until 6,0 p.m., while on Saturdays
the hours are 7:30 2a.m. until 12, 3 Pem., Thus a total of 575 hours is worked
by the drier in a normal week, The tntal man hours worked during the season
were 6,756, and these were shared ~n approximately a fifty-fifty basis between
the field operations and the work at the drier itself., The total man hours
Tsqairsd to produce 1 t-n ~f dried grass were 28.7.

The system adopted at the centre during the period under review was
that half the labour force started work at 7.30 a.,m, and finished work at
5¢30 pem. on weekdays nr 12,0 noron on Saturdays, while the other half started
work at 8,0 a.m, and finished work half an hour later than the rest. Three men
vers engaged at the centre on drying and baling, while the other three were
employed on field operations, Of the three fieldmen, one was fully occupicd
nowing and side~-raking while the nther tws operated the tractor, trailer and
green crop loader, One »f the ficldmen alsa assisted the staff at the drier
by getting the furnace fire going first thing in the morning and by stoking
&t mid-day or on perindic visits t~ the drier with a 1-.ad of green material,

Hormally the furnace had to be fired four times each day. With this help the
three men at the drier were able - cope with the drying and dealt with the
baling as material accumulated. °f the six men comprising the labour force,
the foreman received a wage of £6. 0, O for a L7-hour week plus 3s, per hour
overtime, while the other five received the standard agricultural wage of
£hi1h, G nlus ordinary »vertime rates. Tn addition, a system »f bonus payment
on the output of drieq grass was also operated and all six men qualified for
this. The bonus amounted 4o 1s. per ton per man, making a total of 6s, per
ton. For the 1949 seas'm each mAn received a total bonus payment of £11,415,0,




Ths s v s particular grass drying centrs covers
the cubting, raking h:’ ulfvu 2% the grass to the centre; the
drying in&'b“lﬂ., IS AN E and ths delivory »f it back to the Iarmer.

(2] °“£« zaments oro mads 1 society for fertilizing the fields for drying,
this be 1nﬂ Llaft to the discrotion of the individunl membsrs, Again, the
mathod of chorging for the dryine services »f the shelety is different from
that advo zd oy o number ~f othor communnl grass drying centres, such as those
operated by the Milk Markoting Boerd, since it is not based -n ~ uniform
chargs per tln dried. Iastead, o chargs " an hourly basis is made and for the
1949 seas n shis amountsd o 4? 1C.0 per hour of actuzl drying time, Originally
it was thought that £2, 0. C por hour would bs sufficient to cover cnsts, but
it was found that ths rate had to bs increased, The charge is based »n a
possible working wesk of 575 drying hsurs and is intended to cowver all coste
at the centrs and in the field, including overheads, This system ~f charging
members has certain adventages over the method of charging according - the
wieight »f dried grass produced. T begin with, 1t takss into account the
moisturs content of the material, and this unmolov a member to get a high
throughput of supsr-hay or a lower shrough.ut of high quality short grass of i
high moistire content £or the samo cost, Again, it sliminates the necessity of
W“lvhlng the grass belonging t) eack individual farmer, a process that becomes
essential if a charge n a wolght basis is made, It is alsn a method that
énsures. the fullest co-operati im f“ﬂm the farmer whose grass is being dried,
as any delay will -nly be an oxpenss to himself, There is, however, cne
criticism that cen be levelled at this system of char71no and this is that
throughput is bound 5 be lower »n ~ wet than on 2 fine dey, and that no
allowance is mads for the weather conditions under which the grass is cut and
over vhich the member has no control, '

&

: The capital ¢ sts of the plant and ficld squipment ars shown in
Table 10,

Table 410,

Capital Costs »f Plant and Msld Bquinment.

Original
Cost.

Plant:

— e

v e S
I,C.I, Mark 3 Dricr and Purnace 975. Q.
Balsr 711, N,
Hammer Mill 2931 3.
Power for Fan (Zlectric Motor) . 55. 5.
Shed for Dris 1,017, 3.
Cost of Ersction of Shed and Bulldlnqs

(Materials and Labour) 798.1 3.
Water Supnly 49s 7
Shafting, 3mell Tiols cte, 54,19,
Mobile Enginsering Shed 43, O,

>

3,998, 1.
Pizld Lqplnmcnt

Thrss Trailers 218, 9,
A1lis Chalmers llower o 55, 1.
Allis Chalmers Tractor 346, 0.
ordson laj r Tractar 330,47,
Butterley Grecn Cr~p Lrader 174,10,
Internatinsnal Green Crop Ioader 115, O,
15 ewt, Pord Truck 100, 0,

[oNoREA RGN Ne] O

1.:339.18.

w

AN

Total Canital Cost - 5,338, 1.

The total capital costs amcunted o £5,338; and of this nearly £4,000 vias
spent on the drier and its ancillary equinment, -n the cost of installation,

and on the ersctim of a shed and buildings., A further £1,340 was expended
on field squipment.
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The drier installed at this centre is a roke-fired I.C, I, Merk 3,
This is a fixsd-tray type of drier with two prairs of trays and operates on
the 'batch' system, hot air being circulated by an electricalily. driven fan.
There are relatively fow noving parts and thus maintenance is reduced 4o a
minimum, Wat grass is loaded on, the outside trays and, after the greater
proportion of ths moisturs has been evaporated, is transferred by being forked
to the inside trays where the drying process is completed. The methed of
operation is for one pair of irays to be dricd while the other pair is being
smptied and - loaded with grass, The I.C.I. Mark B'HnYer is guaranteed to
produce L4 cwt., psr hour of dried grass from row material containing not mors
than 80 psr cent initial moisturs, provided that the machins is worked stricily
in ezccordance with the instructions given in the "Operating Manual® supplied
with each drysp,® Owing to variations in the raw materisl for crying end in
its moisture content, the actual throughput at the centre during “he zeason
veried considerzbly; but it averaged L4.23 cwt. per hour, The total consumption
of fuel for the drier was 3R64% cwt., of coke, The average consumption of fuel
per ton of dried material amounted to 16,/ cwb. , while ths consumption per
hour the drisr vwas running came to 3,47 cwt,

The centre possesses an automatic string~tying baler which is
petrol-drivsen, Usuzlly it has been operated for about 1 hours sach day; and
gxcept for a certain amount of powdering of the dried material, which is more
or less insvitable in baling dricd grass, it has worked very satisfactorily,
A hammer-ill is also includsd amongst the accossory equipment at the centre,
but 5o far the dsmand for dried grass meal has not been great, probably owing
to the difficulty and wastage that arises in feeding., It has becn suggested
that o cubing machine would be o useful asset at the centre and that thers
would b2 2 demend amongst mewbsrs for dried grass in cubed form.

ALl the buildings for ths cenire were specinlly erected, In order 30
~llow for expansion a shed large enough to house twin driers was constructsd,
- The buildings 2lso includs office accommodation end the machinery repair shop.
No storags space for dried grass os provided, since the material is returned
to members as it is dried and none is retaincd by the society for re-sale.

All the grass is cut with an Allis Chalmers mower ani tractor, while
&1l the haulage is done with = Fordson Major. The society does not possess 2
side-delivery rake amongst its field equipment; but, vhere the farmer whose
Eress is boing cut owns ane, that is generally used, During the 1Sk9 seas:
tbere was little need to practice wilting and the grass was not long in °
ficld before loading ook place. International and Butterley green crop
losders were used, but it was fslt that the purchase of a cutlift for very
short material would be 2 help, The plant hes managed to operate with thre
lgrge trailers, two of which wers gencrally at the drier while anc wes in'q
field, 1o real difficulty was experienced in kocping the plant supplied wi
#ress so far ag haulage wng ¢oncerned. It was 2ll managed with one ?ords?:_
Major tractor, but cecesionnlly, for instance when the centre's Sractor 224 &
Pancturs, assiztance was rendsred by the loan of a member's tractor. [he
Evsrage haulage distance from field t5 drier was -something in the neigroous-
reod of Ly milss each wa » 211 members! forms being situnted within approxi=-
matsly 6 miles of the centrs, A procedure sometimes adopied to sase ia
Laalege problem was 4o alternate the grass from a distent field with
from a fisld situated fairly near the drier, With o view to allowing
man2ger $o supsrvise field operations, ete, a 15 cwt, Ford fruck was
during the 4949 8eason, but this is shortly t- be replaced by a Land
Whick is on order, |

o

[

0
[
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Owing to o demand for the drying of a larger acreage, %he centre
Weg to be expanded for the 1950 season. The plans included the installation
of 2 second drier identical with the present one. This would necessitaté n3v
only an enlargement -f the shed, tozether with the purchase »f an adiitional
tractor and two or three extra trailers for the field operations; but also the
smployment of additional labour - probably four cxtra men - which voull
intensify the whole problem of winter employment,

. The membsrship of the society far the 1949 season totalled *2
Lermers, and all but one of these utilised the services of the centre Zor
2IVing crops. The limiting factor in the oase of the one member who &il no¥d

L r iy ; . . zrial
fhe I,C.T, Mark 3 Dryer. Farm Production Series No. 2y Po 1k Tmperial
Chemical Industries Limited,
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utilise the drisr was lack of grass, In addition to the 17 members who used
the centre, two ncn-merbers also had crcps. dried, Agein, in view of the
expansion for the 1957 ssason helf a dozen additional members have been
adnittzd to the sosiety,

Herbage Producticn and Utilisation.

All the 419 farmers for whom grass was dried at the centre were
visited and informaticon was obtained relating to the costs of herbage prod-
uction., Altogether a tatal of 33%3% cutting acres was dealt with during the
season, giving an average ~f 2% cutting acres for each day the drier was
working., The acreages of the different crops cut for drying are shown in
Teble 44, Itwee apparent that greatedt reliance was placed on the use of
temporary leys for drying, even though a number of special crops such as
lucerns and tref~il were also tried, Lucerne scems to be a particularly
suitable innovation for the area, and where sown it met with a marked
siccess. The sccicty has received a goad deal of assistance from the local
W, A A, S, Grassland Advisor in the drawing up ~f the season's cutting
programme, as wall as in the menagement of the leys for drying. Advice was
alss given regerding the sowing of spscial mixtures for drying, and it is
encouraging t- nnte that more and more of the members are now sowing these
mixtures. By expericnce they have learnt the importance of proaducing high
quality herbage for drying and have learnt, too, the part that grassland
nanagement can play in schieving this goal. The rates of applicatinm »f
fertiliser were fairly high and =~ large propartion »f the total acreage
received dressings of up to 10 cwi. per acre of cemplete fertiliser. In
addition the crops were gensrally given fairly generous top-dressings of
nitro-chalk or sulphate of ammonia in between cuts,

Table 11,

Acreages of Different Crops Cut for Drying.

Total
Cutting
Acres.

Number of Acres Cut,

Percent-~

Crop, Twice, 3 Times, agee

Permanent Grass
Seeds

Lucerne

Italian Rysgrass
Trefoil

Oats and Vetches
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4in attempt was made by the centre to achieve a uniform level of
grass supply for the drier, and a cutting calendar was drawn up in cmsult-
atinon with the NMatiomal Agricultural Advisory Service. Any idea of adhering
strictly t» such a cutting progremme was nut »f the question in 1949, but,
nevertheless, the general aim was to induce a regular succession of grass
throughout the season. A number of the farmers concerned were beginning to
2dopt a definite system of management for their grassland in order ta have
a sequence »f fields ready for cutting at intervals during the summer, The
following two examples of sequences ~f cropping of gragsland for drying
should serve to illustrate how members of the society faced up to the problem;-

Farm A, - Farm B,

Barly-Seas-n  Italian Ryegrass 'Ttalian Ryegrass
- Ordinary Ryegrass Leys
Mid-Scascn Cocksfont-Clover Leys ILucerne~Cocksfoart Leys
- Lucerne Leys Gocksfont Leys
Late~3easnm S,23 & S.24 Rysgrass Ttalian Ryegrass
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Originally, basic acreages for drying were allocated to members of
the society, and capital for the formation of the centre was raised from
~members on the basis of those acreages, Thus wach member of the society contri-
~ buted according to the noreage of grass he intended to dry., With the expansion
of the centre for 1950 it was agreed thot members should each provide three
times their basic acreage for drying cach season, In this connection it is
interesting to note that during the 1949 season no less than 59 per cent of
the acreags was cut once anly for drying, while only 17 per cent was cut three
or more times. This was lergely due to the dry summer and to lack of grass,
but partly also it was dus to the use of fields for other purposes besides .
drying, Of the 259% acres of permanent and temporary grass cut for drying, 723
acres provided a hay crop as well, In addition some fields yielded a silage
crop, while othsrs were grazed either before or after cutting. It was apparent
that relatively few fields were reserved cxclusively for drying purposes.

' Altogether, 4O ficlds were used for drying, the average size of which
was just under five acres, The number of cuts taken from each ficld varied
betwsen one and four, but actually only five fields were cut as many as four
timss, The average yield of dried grass per cutting acre varied considerably
end ranged from 2% cwt, 49 48.2 cwt., The range in yield ver cut is shown in
Table 12,

Table 12,

Range in Yield of Dried Grass,

Number of : Yield per Cutting
Fields., : Acrs,
(cwt), -

Under 5

5 and " 10

s 1C 15
: 15 20
s 2N ‘ 25
: 25 " 30
¢ 30 35
Over 35

During the 1949 season the total throughput at the centre amounted
t0 235 tons, of which 231 tons were baled and 4 tons milled. This amount
gives an average yield. per cutting acre for all crops of 1k cwt. of dried
grass, As far as bulk ber acre was concerned, the lucerne crops exceeded
those from the grass ficlds by 5 cwt. per acre per cut., while in the one
instance ‘wrers an cats and vetch mixtare was dried the yield was higher still,
Whereas the grass fislds tended to be multi-use fields and were not exclusively
raservead for drying, the lucerne fields nn the other hand were all kept solely
for this purpose, This resulted in a higher t:tal output of dried grass from
~ the lucerne fields than from the grass fields; 3 tons 5% cwt, compared with 1
ton 3 owt, (see Table 13). ‘
Table 13,

Yield of Dried GI‘.&SS per "Actual Acre!* and
per "Cutting ACI'@”"”“

Total : Yield
: : Yield of: psr ¢ Yield per
Actual : Cutting : Dried : ,ctusl : Cutting
Crop. : Acres, : Acres, : (Grass. : icro. : Acre.
: : :Trons. Cwt, :Tons, Cwt. : Tons, Cwi,
Grass :oA79z ¢ 278%F 182 0 : 4 2% 0 43
Lucerne : 13 b7+ k2 10 : 3 55 : 0 48

Oats & Vetches Lo 8 : 10 410 : 2 425 ¢ 4 6

AL Crons  : 4964 . 3332 . 535 9. 4 L4 . 0 4k

¥ eugs 1 acre cut once or more 1 actual acre
" e.g. 1 acre cut twice 2 cutting acres.
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The best sample of a ficld showing high yicld was a lr-acrc.lst-
year lcy which was dirccetly rcsceded af'tecr potatocs in Scptember, 1948, The
sceds mixture consisted of ryegrass and clover - 8,101, S,23, S,24, New
Zealand He1 Short Rotation Rycgrass and clovers, The ficld was given a good
dressing of ground limestonc and basic slag in the autumn; and later, in
1949, it rcceived top-dressings of nitro-chalk and "complcte", . In all, four
cuts for drying were taken after which the ficld was grazed. The yiclds arc
shown in Table 1k, : :

Tabla 1k,

An Examplc of a High Yiclding Ficld.

: Yicld pexr
: Total ¢ Cutting : :
Monthe Yicld. : Acrce . : Analysis,

: : Tonse  Cwhs: Cwte : (/% Crude Protcin)

.
.

.
.

Ibe ¢ April : 3 15 : 17,6 19,16
2nd, : Junc : 10 .5 48:2 : 15467
3rde July ¢ 2 7 : 1141 : -

Lthe : August : 3 0 : e 1 : -

: : )
ALl Cuts : 19 7 s 22,8 ) (4Average Yicld per
' : - ) Cutting Acrc)

The L4i-acre ficld yiclded a total of 19 tons 7 cwt. of dricd grass
in four cuts, which gives a figurc of 22.8 cwt, per cubting acre or 91,1
cwts pcr actual acrc, Although the yicld from this ficld was outstanding,
it domonstrates the high lovel of output that can be achicved from grassland
cven in a dry scason. Generally speaking, it was found that the latcr cuts
in Spetember and October had low yiclds.

Onc of the objcctions that is sometimes levellced at communa.l
drying schemes is that cnly a relatively small acrcage can be dricd for
individual members, with the result that only a small quantity of dricd
grass is availablo per farms In the casc of this particular ccntre tho
averago quantity of grass dricd and returncd to the nincteen farms co-
opcrating amounted to 12437 tons per farm, which was not an inconsiderable
contribution to their supplics of fcedingstuffss In a morc normal scason,
when throughput should be greater, thé contribution would be cven higher
stille The range in the quantity dricd per farm is shown in Table 15,

Tablc 1 Se

Range in Quantity of Dpicd. Grass per
Farm,

Quantity of Dricd
Grass.
(tons. )

Upder 5
B and " 10
10 © 15
15 20
20 320
30 . L0
40 50
50 60

Number of
Parms.

b
8

-2
2
4
1

1

S° S ec @5 S s *0 ©0 ee ec fpr *» ee

Of the nincteen farms which received dricd grass from the centra,
fiftcon possessed dairy herds and in all thcese cascs the dricd grass was
fcd. to dairy stocke The method of feeding varied considerably, but the
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majority of the farmers regarded the material as a concentrate and fed accord-
inzly. On scme farms dried grass vwas fed once each day et a rate of L~3 1b.
on others, two feeds wers given., One farmer resortzd to ths practicc of only
feeding concentrates to cows giving over 3 gallons, and he found that this
system cut down the use of purchased concentrates by one-half, Generally some
of the dried grass was sparesd for young stock, For instance, the calvss on one
farm received dried grass ad 1ib for two months and then one feed sach day
olus hay. On the four farms where no dairy stock was kspt the dried grass

was fed to store or fattening cattle and swes at lembing time. In one or two
cases a cerivain amount of dried grass was sold at a price £10 above the percent-
age of crude nrotein (e,g. if percentage crude protein = 17 per cent., then
uelllng price =17 + 10 = £27 per ton), All the farmers visited were full of
praise for the feeding qualities of dried grass, and their only complaint was
lack of a large enough quantity.

Lny discussion of feeding is incomplete without some reference to the
nalysis of the drisd gress, A large number of samples were sent away during
thc suamer for znalysis, the chargs for each sample being 7s.6d. Although
samples wers not tekon from every ficld, enough wsre provided to allow a
fairly good picture to be built up of thb quality of the matprlal throughout
the season. (ses Table 16),

mable 45.

Average Analysis of Dried Grass Samples
During Different Months,

% Crude
Month. Protein.

April 15.22

May 14,27
June 45.2

July 16.97
August 17.69
September 21.38
October 13,00

. The highest protein contart recorded during the scason was 27,53
. per cent crads protzin from a sample taken from a luoﬂrnu field. K If the
analyses of drisd grass sample arc cxamined accordingz to the type of crop
1nvolvad lucerne shows consistently the:highest percentage of crude protein
(s s Table 17). - ‘

Table 17,

o . e

Average Analysis of Driecd Grass pamplos for
Different Crops.

_ 7% Crude
Crop. Protein.

Grass . 14,97
Iucerne 17.97
Gats and Vetches 15,50

All Crops 15 74

Altogether analyses were availab'e for 36 samples and for these the

cride protmln contaent avsraged 45,74 per cent, The range in protein content is
shown in Teble 18,
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Protein Analyses of 36 Samples of Dried
Grass, |

No. .C;f
Samplcs % Crude Protein

10 and undexr 12
12 w1k
8 16
16 18
18 20
20 22
Over 22

Weighted Average = 15. 7h

The Costse

The total costs of herbage production and thosc incurred at tho
centro itsclf arc sct cut in Table VIII ( Appendix B)s As far as herbage
producticn was ccnccrned the average costs per ton of dricd grass averaged
£3.11, 5, whilc thec average costs incurrcd at the centre came to £11,18, ke
This gives a total cost for dricd grass of £15, 9. 9 vper ten, but it should
bo noted that certain financial charges = interest on Miristry loan, rcpay-
ment of loans and bank charges - have becn excluded from this figurc (scc

Notes on Cosbing Methed, Appendix A)e

The rato of throughput of driced material at the centre is a factor
that plays an imporbtant part in determining the cost to the farmer of dricd
grass undcer a system vhercby an hourly rate is charged for thc usc of the
socicty's faciiitics, The type of material for drying and its moisturc
content will S¢ the basic factor determining the thrughrut of any ono
varticular dricr, and the throughput is found to vary invezmscly with the
moisture convenb, Table I, (Appendix B) shows the variation in cost to the
farmer por von of dricd grass as a result of diffcrences in throughput,

Zt was not found possiblc in this invesgtigation fo mcasurc in terms
of cost the cffcet of "wilting" on the drying process. Again, no information
was available rclating to the moisturce content of the fresh grass brought to
the dricr. At %he same time, however, onc of the most vromising avaiues open
to cxvloraticn a8 a means of rcducing costs appcars to be that of "wilting®,
or using natural mcans to reducc the moisture content of the frosh grass
prior to drying, Partial wilting, at any ratc, has becen shown to causc little
reduction, if any, in the feeding valuc of dricd grass; whilc its rcsults in
tormg of a lowering of costs could be guite large, The usual moisturc content
of fresh grass on a normal day is something in ‘the ncighbourhood of 80 per
cont = probably slightly abovc this figurc in the morning and slightly lcss
in the aftornoon, By partial viitingin the ficld for about 24 hours it is
posgsible to reduce the moisturc content to 75 per cont or lesss This .
reduction of 5 per cent will result in the ratio of watcr: dry matter being
reduced from Lih to 3:1, or, in other words, the quantity of water to be
cvaporated by artificialmcans in oxder to preduce one ton of dricd material
will be lcss by onc ton, The offost of the water content of the fresh matcerial
the quantity of watcr to be cvaporated is illustratcd in Tablc 19
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Tzble 19.

Ths gﬁfoot.ofuthe Water Content of the Herbage
on_the Quantity of Water to be Xveporated, (a)

i ToAS p T

: : . of Fresh ¢ Quantity of

: : Grass Required;pried Grass (in

: 1bs) Produced

: from 4 Ton of -
Fresh Grass,

Molsturs Ratio - - . :  to Produce.
Content of of atar: ( f 1 Ton of
.. Fresh Grass, : Dry lMatter. Drisd Crass,

e e jas se se

Per cent.

B Ibs.

i
o]

j

U

N

WFWONOo D

95
90
85
80
75
70
65
61
55
50
45
40
35

142

224

336

448

560

672
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896

1008
1120

4232
o A34,
T 1456
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°
e
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°

°
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°
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°
°
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(a) Calculations ars based on the assumption that complete evaporation
of moisturs takes place,

(b) This is known as the Yater-Ratio and represents the amount of water
that has to bs evavorated to produce 1 Ton of dried grass,

Any discussion on the costs ~f production of dried grass is lessened
in value unless: the protvsin analysis of the drisd material is also taken into
-consideration., It has already been stated that the parcentage crude orotein
for the analyses available averaged 15.74 per cent., If the costs of vroduction
of dried grass which averaged - £15, 9. 9 are examined nn this basis, it will
be found that the coast of producing 1. 1b, of crude protein avera. =d 10,50d.,
Table 27 has been constructed to illustrate how the codt of producticn of cruds
provein will very dzp2nding on the erude rrotein centant of 4hs dried materiai,
Assuring a conatant coat of £43, 2. 9 for producing 4 ton of dried grass,

Table -20,

Variation in Cast of Production of Cruds Protein -
where the (Cost of Production of Dried Grass is

. £15. 9. 9,
% Crude Protain s : _ .
in Dried 1008t per 1b. of: Cost wer Cwt,
Material, :_COrude Protein:;of Orude Protein.
Penes, : Shillings,
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A further table:showing the costs per cwt., of crude protein in
dried grass produced at varying cost levels, and containing varying percent-
ages’of crude protein, is presented in Table X (Appendix B).

Comperison with Gther “iceds,

The artificial drying of green crops is generally recognized as
being the meth~d of conservation which results in the production »f material
corresnonding most closely, in comphsition and feeding valus, with the prop-
erties of the original crop. As in the case »f the production Af all feeding-
stuffs, the aim of the process is t5 produce a feed rich in protein and starch
equivalent. At the same time, however,' dried grass alsh has the added advant-
age that it contains certain factors which help to promote health, It contains
carotene, vitamins, a balance »f minerals and certain other accessory fnnd
factors which help tn enhance its valué, and which it is difficult to assess,
Broadly speaking, dried grass is valued on most farms for its contribution
towards protein supplies; but owing to the variability in its composition
and protein content its valus as a feed shows wide differences. Tt has
already been shown that the analysis of the crude orotein content varied
considerably from sample to sample. The extreme range within which these
protein contents are found can be stated as being between 6 and 36 per cent,
with the normal range lying hetween 11 and 24 per cent.”* This variability
of cumposition is typical of most farm-produced feedingstuffs, as o2pposed to
the greater uniformity of composition of purchased feeds, and, thus, in any
assessment of the relative value of home-grown feels this variability in
compasition has to be borne in mind,

Section IV - The Value of Dried Grass together with a

: An attemPt has been made in Table 21 to measure the food value
per acre, in terms of starch and protein équivalent, for a number of farm— -
priduced feedingstuffs, For these calculations the yields for dried grass
and silage are based on the results of special (1949) cost investigations,
while the yields for other crops are based on the unpublished results of
investigations intc the costs of production »f certain crops in Wales for

1949,

From this assessment »f the relative contributions of starch and
protein provided by various farm-produced feeds on a per acre basis, it is
apparent that well-managed grassland conserved in the form of dried grass
or silage can contribute much towards the provision of winter food and
towards the solution of the problem of self-sufficiency, If one assumes
that a field reserved for drying is cut three times during the seasgon, then
its contribution towards both starch and protein supplies is quite consider-
. able, The only nther craps listed in Table 21 that approach it as sources

of protein are kale, beans and silage. As a crop, however, kale ig hardly
comparable with dried grass, vhile the acreage »f beans grown in Vales has
never been large. Silage-making, on the other hand, is on the increase and
can be expected to contribute a larger share towards winter feed supplies
in the future. Dried grass and silage, particularly grass silage, therefore,
are the two crops which hold most promise as scurces of ‘extra protein, An
acre of grass ‘cut thres times during a -season for. drying at the very leafy
stage. can yicld 685 1b, of protein equivalent. Tn the form of 1st quality
-silage, however,: the yield would be only 426 1b., An actre of good meadow hay,
on the ‘other hand, would yield only 157 1b. Calculations have also been
made of the yields of starch and protein on a per ton basis and these are
contained in Appendix B, Table XI. Again, in terms of yield of protein per
ton the contribution of dried grass is only excceded by that of beans, and
thus we are given further evidence of the relatively concentrated nature of
dried grass as a feed,

A farmer who is contemplating the production of dried grass is
concerned not only with the cuantitative aspects of protein production, but
alsc with the cost level at which that protein can be produced. Moreover,
he is interested in the relative cost lévels of protein production in differ-
end crops, and particularly in a comparison between the costs at which

*%, R, Muir: "The Feeding Value of Conserved Crops". Report of N.T.U, Crop
Conservation Conference, May 1949, p. 38.




Yields »f Starch Equivalent and Protcin Tquivalent

Per Acre From Different_Cr?ps,

Yield of : Tield of
Starch (¢} Protein (c)

°

: : Per Acre,

Pried Grass:- - _ : . . 1b, T 1b,
3 Cuts Very Leafy : 8) 2838 : 685

3 " Leafy : i) 2606 : 459

3 " Zarly Flowering Stage ) 2580 : 413

3 " Iucerne Meal : a) 3647 . 983

Grass Silage:— oo :

- 3 Cutse 1st Quality : : 2857
3 " 2nd Quality s - 1) 2822
5 " Hay Maturity : : 2513

Cercal and Lepume Silage:;=- : :
Gats, Graon ; . 4256
Vetches & Oats, green fruity ) e 1806
Vetches & Oats, acid brown : 1835

Moadow Hay:- = '
Gaod ‘ ‘ : : 1040
Very Gaod ¢ 2 : 1349

Seeds Hay:- : : H
Ryegrass and Clover : : 1255

Kale:- . : 4 .
Thousand Hsad ¢ 37k b4 (b) L3119
Marrow-Stem s 3744 (b) 377k

lMangolds, intermediate L oBL0.2L (b) 3751

Oats (grain) o 17.69 (b) ; 1179 -

Beans . 17,0 () 1253

(a) 1. Based on unpublished results of special Grass Drying Investigation
(1949). Department of Agricultural Economics, University College
of Wales, Aberystwyth.

2. A, M, M., Rees: "Silage-laking in Wales, (1949); The Present Position
and Costs >f Production', Department of Agricultural Economics,
University College of Wales, Aberystwyth.

(b) Based on unpublished results of investigations into the costs of vroduction
of certain crops in Wales for the cropoving year 1949, Department of
Agricultural Economics, University College of Wales, Aberystwyth.

(c¢) Based on Standard Tables of Composition and Nutritive Value »f Feeding-~
stuffs, J, C. B, Ellis: "The Feeding of Farm Livestock! (Appeniix).
Crosby Lockwiod, 1947,




protein can ba produced in dri ilage and hay - the three products of
grass conservation, A fair p>glt¢on canmot be obtained by a
straipght cormparison betveen cos Hf ion per ton or even by a compar-
ison basged -on the costs ner unit | costs per unit starch., Questions
such as the gensral avai {14 c111ty lb, their suitability for feeding to
the diffsrent classes clz way in which the production of the
different ctnsurv,twon nrolucts can be fitted in to the farm routins, are all
guestions which have to be considered and it is. impossible to place any cash
value upon them,

Table 22 has been constructed to show the relative costs of prod-
uction of starch and protein in dried grass, silage, hay and a number of
Teble 22,

RS,

Cost ner 1b, of Starch Fquivalent and Protein REquiv

from Differsnt ( Jrops,

Cost of
Production
Per Ton.
v{}o S'
16,40,
16.10,

Cost per '
1b, of
S K.
enece,
Zeth
3,42
3045
3.53

Craom,
Drlvd G~JA3:¥
ts, 8 Vory Lealy
Leafy
Darly Flowesring
Lucsrnse Meal

Le ©v s ee 3¢ 64 se jes se e
16 ®e as %6 ee oe |se o ee

1.3
1.33
1.49

ce %% a4 L4 se ae

()fltc g
V@tcncs & Oats, green fruity
Vetches & Oats, acid brown

Ve @8 se L4 se %e L. ue ove we

Msadow Hay:~
Good
Very Good

10,67
6,29

ﬁ/“wr .85 and Clover

717

Trousand Head
Merrow-Stan

1,96
2,24

(c) 3.05
(e) 2.7

14. 40
15. 51

©e %6 aa s De es es .o

angolds, intermediate

47,25
15.7

Oatz (grain)
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(“) Cost of £16.10. 0 per ton for production of dried grass derived as
follows:—- '
Commanal Centre with output of L cwt, per hour charging £2.10.0 ver hour
Contract charge for Drying 41 Ton £12.10a 0
Cost of Growins Herbage = 4, 0, 0
£16,40. 0
(b) Based on results of special Silage-lMaking investigation, 4949, A.liih Recs,
"Silage-laking in Vales (1949), the Present Position and Costs ©F
Production". Department of Agricultural Economics, University College o2
Walcs, Aberystwyth,

(c) Based on unpublished results of investiz ;ations into the costs of prod-
uotion of certain crops in Vales for thc orepping year 1949, Department

—

of Agricultural Zconomics, University Collegze of Walea, Aberystwyth,
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other homc~prown feedingstuffs, The costs of productlon for the diffsrsnt
fiyds are based on thu r°su1to of actual invsstigations in ¥ales in 1949, and
they have been related to the usial fecd-stendurds - starch and protein equiv-
alent. It has buien essumed that the whole value of each feed is gither,
firstly, in the starch squivelent or, secondly, in the protein eculvalent.
From an sxaminstion of L(Dlv 22 1t is apparent that the production of dried
grass is by no means the cheapest method of DrJduc;pg an’ energy fnod, In fact,
the cost per unit 8,8, was found t- be lower in the cese of practically every
other home-growa feed and drisd grass could not be compared with grass silage,
hay or oats as a che gap sourcs of ensrgy supply. The cost per 1b. of S,E, came
to 3.14 pence in the case »f very leafy dried g grass comparsd with 1. 34" pence
for 15t quality grass 511ﬁﬂe 1.33 pence faor rqod meadow hay and 2.01 pence
for Oats (grain), But dried UfaS is produced primarily for its protein and
not for its energy value in terms of starch equivalent. If a comparison is
mads on the basis of *ths cost per 1b. of protein equivalent it is again found
that the cnsts per unit protein are considerably higher in the case of dried
gress than they ars for grass silage and many other humc-urown fceds., For
instance, the cost per 1b, of B,E, came to 13,00 pence in the case of very
leafy dried grass compared with 8,84 pence for 1st quality grass silage, 10,67
perce for gond meadow hay and 10,83 pence for beans, Nevertheless, despite
these differences in comparative costs, producers s%ill persist in making

Jdried grass; and some of thu reas-ns for the per51stence .cen be stated as
follows ;= .

(1) The loss of nutritive mettor is.much less in the case of
artificial drying than that involved in other msthods »f

grass conservation, Watson® has sunmarisecd the pos;tlon
in Table 23, : :

Table 23,

Relative Nutritive Value >f Hay, Aftificially-dried Crops,
and Sllﬂ?c, B tsed on 100 1b, in the original crop.

‘Starch : Digestible
Equiv- Crude
alent. - Protein

Product. 1b. ‘ 1b.

Fresh br)p

Art1f1C1ally—dr1rd

Sllage made with sugary matcrlals o
acid - - '

Ordlnary silage

Hey made with spescial anpllances

Hey made on the ground

100.0 ;.. 100.0
95,0 92.5

7705 - 9(\= O
65.0 ' 60.0
60.0 75.0
55.0 67.5

“lia as %% 4e oe % us ee %o loe e oe oe e

(2) There is less labour invnlved in feeding dried grass than
is necessitated by silage.

(3) There is a ready market available ‘for the sale of dried
grass at profitable prices.

(4) There is far more certainty that a feed for winter use can

' be conserved by artificial drying than by other means,
taking int» account the vagarivs »f the British summcr and
‘the possibilities of waste involved in silage-making,

(5) Dried grass is a far more concentrated feed than many other
home-grown feeds and is more n-mparable with some vurchased
concentrates, '

Cost 1ndlces havu been cwnstructed using as bases the cist per unit
S.E. and cost per unit P,E, in gvud mead»w hay and in oats (grain). An attemp?.

has alsw been made to construct combined S,E., and P,E, cost indices and these
7

S.d.Watson, "The Science and Practice of Conservation: (Grass and Forage
Crops”., Table CCCCIX, P, 738. The Fertilizer & Peedingsturrs Journal, 1939,




are crntained in Appendix B, Table XIT.

Another methnd of comparison that can be applied is that of calcu-~
lating feed valucs for the different crops based on the cost per unit of
starch »nd protein equivalent. The unit values arc calculated according to
the system 1laid dovm in the "Report of the Departmental Committee on the
Rationing »f Dairy Cows" and are based ~n the market price plus carriage of
two typical starchy foods, and of twy high nrotein foads. These unit values
are issued ot intervals by the Ministry of Agriculture ond Fisheries and, when
applied t» different foedetuffs, really represent their market replacement
values: that is, thc cost of replacing them by ourchased concentrates. Table
XITT (Appendix B) has bsen constructed on the above principle for a number of
heme-grovm foods. At the same time, the feed value of the different crops has
been related t5 the costs f production. The resulting margin between the
feed value and the cost of production shows dried grass up in rather an
unfavourable light in comparison with hay and grass silage, but it should be
remembered that no allowance has been made for the value of carotene and
other accessory food factors,

Se far in this discussion on the value of dried grass in relation
to other feedingstuffs, a comparison has been made only with home-grown feeds
such as hay and silage. Thers has been n» attempt to state categorically that
one of these heme-grown feeds is better than andother, as it is felt that on
most farms dried grass, silage and hay are not competitive but complementary
t> one annther, and that they can all play a part in the feeding programme,
It is, however, in relation to purchased feedingstuffs or concentrates that a
comparissn of this kind can be of value. Grass drying, as originally conceived,
vas designed for the praoduction of a comnodity which would replace purchased
cuncentrate feedingstuffs, and it is in that light that much »f the expansion
in grass drying has been undertaken. The cheapness and abundance »f purchased
concentrates in pre-war days were s-me of the factors least encouraging to
the production of dried grass, vwhereas today their dearness and scarcity are
the factors which chiefly encourage its development. Any advantage that
grass drying has must depend on whether its cast of production can compare
fairly reasinibly with the cost of purchased c.oncentrates; in the remainder
of this section therefore, a comparison is made between the value of dried
grass and that of a number »f purchased feedingstuffs,

Table 2k sets -ut the yields of starch cquivalent and protein
cquivalent in dried prass and in certain nurchased il cakes and meals., It
is apparent that on this basis dried grass compares not too unfavourably

Table 24,

Comparative Values of Various Feedingstuffs in Terms of
Starch and Protein Equivalent.

Starch : Protein : Yield of : Yield of

:Equivalent:Equivalent: S,E., per : P,E, per

Feedingstuff, : . (a) :  (b) : Ton. : Ton,
Dried Grass - ] : . ‘ B : 1b, : 1b.
“Very Leafy : 56,3 : 1264 305
Leafy : o 5.7 ;1158 208
Zarly Flowering Stage : : 51.2 : : 1147 184

Lucerne Meal ‘ 5941 . : 4122

0il Cakes and leals: , : : :
Liuseed Cake ¢ 740 : ¢ 1658
Ground-Nut Cake, decorticated : 73,0 © o 1635
" " " undecoHrticated: 56,8 : : 1272

Coconut Cake :
Cotton Cake, Bombay ‘ i 40,0
n " Egyptian 41,6
Palm Nut Kernel Cake, English :  73.2
L. " " Imported ¢ $1.7
Maize, floked 34,0
Fish Meal, White :
Barley Brewers! Grains, Fresh' :
1 n n Drioﬂ. H
Wleatinzs : :
Broad Bran : Ce O 8

© 76,8 . 1720
/ Y.
932

1640

41870

1832
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with cerbain purchased comecentrates, even though it cannot be compared with
the very high protein fesds such as linseed ceke, ground-hut cake or fish meal,
Ls far as yicld of protein is concerned, dried grass is fairly closely anal-
agus to flalied maize, browerst grains, weatings and bran, and can thus be

Cclassified as an intermeliate concentrate,

If the yiclds of storch equivalent and »f protein cquivalent are
related cither 40 the cast of production in the case of dried grass, or %o ,
the purchase price m the farm in the casc of other concentrates, it is found
that the cost per 1b, of D, in high quality dried grass is approximately

the same as in the majority sf cumcentrates. (see Table XIV, Appendix B).

As the average pricss ner Lon for mircnascd concentrates are based on the
prices ruling in Decumbor 1948, and a 2 accorunt has been taken »f the more
recent incrsazes in their cost, it t at today's prices the advantage

~ 2.3 o A 3 eur Sy o
Sets with dricd grass.

m Vo= Conslusinns,

eccming fimaly established as a regular feature

Y It is o method of grass cwmservation, however,
to a mumber of different methods of organisation which
ifisd as f2ilows: -

&

o G

¥
[ RN
0 3

/A

I. Commercial farm grass deyine orea d fory-

3

(a) The production of dricd grass for farm use.
(b) The production »f dried Tor sals,

(c) Drying crops on contrach,

() & combination of (2), (b) ana (c).

IT, Co=mperative prass arying organised by s~

The Milk M Board, ‘
An old~eg ixhed Parmers! Co=operative Scciety,
A speeialist Farmerst Co-operative -Society formed for

rienised by a partnership of, say, half a dozen

COTTICY S . .

ricd prasg for use omn their swn farms,
The production L deiec gras or sale,

Drying crops -n contract
A coumbinntion of (a), (1

The production of dric
A1 3 -

by

o
\
) and (¢j.

Joint-stock company far:-

5

s_drying arcaniscd by a profit-makine

Growing and drying its owm crops for sale,

Parchasing craps growm by others and drying them for sale,
Drying craps on contract,

A cumbination of (a), (b) and (c).

This report has dealt with only tw> methods of organising grass
drying. It has dealt with some of the economic aspects Of grass drying on the
crmoand at a corwunal centre organised on co-oyserative lines. Although these
o

two methods Aiffer very much from -sne another in s.me resnects, the fundamenta
problems confronting each set of producers are basically the samec.

To beprin with, whether an individual farmer »r a aroup of farmers is
eabarking on grass drying a certain mumber of considerations hove tn be \
weighed up carefully before the praject is finally decided"upon.'These comside
cratims include questisns such as those relating to the canital requirements;
the type of drier t) be used and its potential outvut; the labour requirements
and sumnly; the supply of material for drying; and, most important of all, the
fundamental question of whother this process of orass conservation is worbh
undertaking, )

, As far as canital requirencnts nve concerned, there is no denying
a1plnt/ the fact that heavy canital expenditiie has to be incurred/and equipment for
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grass drying. Even for o spall Type of drier the minimum initial capital
outlay con be placed at between £1,000 and £2,C00, while in the case »f o
communzl centre £6,000 - £12,000 is gencrally rsquireds, The numbsr »f farmers
-Who ean afford t5) raise £1,000 - £2,000 £ investment in & new farm enter-
prise such as grass drying is bounl 4o be limited, especially in a country
like Wales whers the scale of farming activity tends t be small., On the
mejority f Welsh dairy farms, even where the capital is available, it is
probobly true o say that it eould be more prafitably invested cither in the
improvenent oF buildings »r in the purchasc ~f more vesential machinery than
in the outlay on plant and equipment for srass drying. It is evident that as
an individual farn enterprise this methoi of grass conscrvation is beyond the
neans of the majority of farmers, and can be conterplated only by the min rity
Who are more successyul and in a bipgger way of business, On the ~ther hand,
erass Arying along co-onerative lines is an altosether different propositicn
And opens up possibilities of bringing the artificial drying of crops within
the reach of the thousanis of small dairy farmers who predominate in this
couatry. By contributing, say, £200 towards the share canital of a co=
wperative grass drying society, = farmer nay have the opportunity of drying
20 cutting acres cach senson at fixed contract charge, and in terms of dried
frass this acreage nay yicIld hinm 20 tons of valuable winter feed. The financial
assistance aveilable from Ministry of Apriculture funds has lessened the.
capitel denmands nn individual farmers and has given an added incentive t- this
type of argenisation, -

, ; fifteen different manufact-
Ursrs who are interesiel in tho produetion of srass dricrs, and the drying
plants on the merket renge from the small-size farm dAricr o the largc factory
installation, The price range is alsgn cnnsiderable, while the rated outputs of
the different machines vary from about 4 ewt, t5 20 ewt. per hour. The farmer
2T group of farmers cmtemplating the installation of a arass drier thus has
& wide range of types 9 choose from and:can sclect according to the circum-
stances prevailing, At the same time, however, the advantages of economy
accruing from the use of automatic stoking arranirements for the furnace and
from the use of automatiz fseding and tedding devices for the wet grass should
not be ignored, Nevertheless, the prime consideration - shhuld be reliasb-
ility of working; and in this respect driers possessing the minimum of moving
Parss seem o have an advantage, '

The introduction of a grass drier t»> the farm may involve a serisus
dislication in the orgenisation of the farm labour supply, and may result in
unae interference with repular farm work, Tn order 4o c¢liminate as much as
Possible any such interference, it was zenerally found advisable n most farms
%o ionore the possibility of continusus working of the drier and to rely
instead n the Jperation of a single shift, corres>onding to an ordinary farm
Viorking day with Pwssibly ths addition of some overtime. Again, with the
Sialler typs of drier with its lower labaup requirements, there arc possibil-
itics of wraanising drying o £it in between the morning and evening milkings,
Novertheless, i ths advantagos of eontinuous working are 5 be sbtained and
if a fairly long drying seas-n is ¢.ntemplated, the factiry-like process of
8rass drging will inevitably rosult in the imposition of a ¢ msiderable strain
sn the ih?gﬁﬁ%'egé the labour furee is suwpleﬁenteﬂ by additional labour. The
peratim 3f « drying nlant, whether small or large, calls for continual
skilled attenti~a and will thus demand eilther a foir smount »f the farmer's
managerial tine or clse the Grpinyment of reliable men at the plant. In the
BAMS way, much of the success in rumning a co-operative grass drying centre
Will depend on the ability of the manaser. Moreover, me >f the problems that
has to be faced in the organisatisn of any conrunal centre is the .emnloyment
of the labsur force in winter, Unless profitable work can be found Aduring the
Nn-drying winter months the averhead labour costs will be heavy. On the other
hand, if the labour force is employed only seasonally anl dispensed with at
the end of the drying season, then the question of obtaining a fresh gang and
sraining it will have t., be faced each year. 8 me alvantaze may lie in the
“rzanusation.of communal grass drying as an adjunct to existing farmers' co-
operative requisite socicties rather than as a separate entity, since the
drier labour force could then be absorbed on work for the parent society

durings the winter months,

P)SSibly the most important consideration that has to be borns in

.
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mind when deciding whether or not to embark -n grass drying is the adequacy
or otherwise of the supply >f material for drying. The dry season of 4949 has
shown that grass dryins can be seriously affected byPrevailing weather con-
ditions, but the risks of a shortage of herbage supply can be reduced by
planning and by good grassland management. A praoblem that can be nractically
as serinus as under-supply . is over-supply; and this imnvolves the problem of
naintaining a high encuzgh output from the drisr to keep pace with the growth
°f herbage. A method that can swmetines be employed to combat this difficulty
on the farm is t5 divert surplus grass o silage-making, and t» rezard the
two methads of grass conservation os complementary to one annther, Above all,
however, as the ultimate value of the product must depend on the original
value of the pgrass cut for drying, the success ~r failure of the. process is
bound %5 depend on the ability $o induce a succession of good quality srass
throughout the seassn. On the average farm there are many difficuliies to
surmount before such a flow of gnod quality grass can be achieved, and the
number of farms where the grassland acreage is large enough to supply the
needs of a drier working continuously is small. It thus appears that in the
majority »f cases of farm grass drying full and continuous output cannot be
achieved, and the drier will produce only a percentage »f its potential ~ut-
put cach season. A communal grass drier, on the other hand, stands a consider-
ably greater chance »f producing an output approaching its potential, and from
the point of view of efficiency in that light has t- that extent a consider-
able advantage dver the farm grass drier,

Lfter some of the econcmic considerations relating to both farm and
communal grass drying have been examined, there still remains the question
Of whether this method of grass. conservation is worth while. Such a question
must be looked at not in isolation, but in relation 5 conditions on individ-
ual farms and to external factors such as the price levels of* feedinpgstuffs,
From the discussion on the value of dried grass in compariscn with ~ther
feads, it was scen that at today's east of production it compared fairly
favourably with purchased feedingstuffs as a source of protein. The relation-
ship between the cost of production of dried grass and the purchase price of
concentrates is bound t. be one of the most important factors deciding the
future of the process, At present, purchased feeds are in short supply, and
they show every sign »f continuinyg t» be so in the immediate future, loreaver,
their price still shows an upward trend; and it is doubtful whether the
British farmer can ever hope t7 1o0k forward to the day when cheap concen—
trates will be readily available ~nce more, If, therefore, the present
relatinship between costs continues, there is every incentive %5 ¢ ntinue
also the expansion of grass drying, particularly o-n a co-operative basis. This
arpunent applies especially in Weles and in the wetter western parts of
Britain, wherec there are limiting factors to the attainment of self-sufficiency
in feedingstuffs by wey of growing cereals, but where grass can be readily
produced and is thus available for conservation, Apgain, in an area such as
Wales, where more »ften than not the hay crop has to be harvested under poer
weather conditions, the production »f dried grass offers an alternative which
has the advantage not only of certainty but also of higher quality, If silage-
making is sugpested as a substitute for grass drying, the answer can be given
that the two methods of conservation are not competitive, but complementary
to one another. It is possible even - envisage the time when much »f the
grass conservation in Wales will be a matter of silage-making ~n the farms, on
the one hand, complenented by arass drying at co-operative centres, on the
other; the advantage of such a system being the elasticity and flexibilit
which would inevitably be introduced into the farming system as 2 result of
it. Again, if enthusiasm for grass drying is any indication of its merits, the
general satisfaction both in the product as a feed and in the process as a
whole, experienced by both grass drying farmers and by participants in co-
. omerative schemes, should be sufficient evidence o Justify its expansion,
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Grassland Over- A fizure of 603
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Allncation of Based on the use made »f each £isld during the year,

Grassland Costs, whether for grac ﬂ“v1nr, silape~maiting, hoymaling »r
grazing. The apportionuent was roushly as follows -

8/9ths. vwhere the whole of the summer's proluction
wens for drVinrg
1/3rd.  to each cut if the prass was cut twice;
2/9%ths. to each cut if the prass was cut more then
twics;
16/27ths, where tho grass was cut once -mly, at the
hey stame; '
L,/2%hs, vhere tho grass was cut once nly, fairly young;
8/27%ns. whers the aftermath only wes cut.

Cutting and Delivsrine the Crass to the Dricr.

Labour, Ercent where special raltes of pay anpnlied, labour was
' charyged ab “_’ﬁ an hour, ordinary time, and 2s,6d,

Traction, he rates pe sur for the differcnt categorics of tractor

: wer hour
Medium’
Heavy

“LdLr

L SUNASIN S
n o o
®

o)
o)

~.

Horse Labour, Charged at 1s,2d, per hour,

sprecilation of Inland Revenue rates were used, but thesec were apportion
Field Equipment, on a rough time-basis to cvver the neriod =f use for
srass Arying. In the case of ths costs relating to the
co-a3perative drying centre only 60 per cent of the QC)TuC~
iation waes alluwed the remaining 40 ner cent being

accounted Yor Dy tne Goverrment grant.

Dryina and Baling,

"5

Power, Where povier was derived from a stationary tractor, the
trastor ves cha rpad at the standard rete per tractor hour,

but 28 »nor ceat of the t.tal charge was allocated as
representing depreciabion. '

ca

balance wathod; : £ollowiny rates were used [or the
dirferent

DepreCiationJ In the caze »f 1h TJ.'.Tl this was based on the diminishing

15 por cent for Mobile type driers
124 " " Gowveyor Y "
10 n 1" " Tray " n
Unfortunately, this method of depreciation tolkes no
acecnunt of the varying am-sunts of work done by the diff—
erent driers cach scason, aud no weight is given tn the
number of hours worked, or the total sea svn' through-
put. However, the potential working life of grass driers
is extrencly difficult to estimate, and it was decided
that it would be unfair to base depreciation on any
hypothetical estimate »f future lifec. Again, it was
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felt that with those types of equipment which, like driers,
are in the process of rapid tvc“n*cgl a:v«];ﬁn,nt,
obsolescence factrs would have o c¢msiderable influcnce.
Tae linminishing balance mothod was thus used as according
most closely > the facts., Fir an alternative method

secs

A study »f praduction
(Oxforu, Lgricultural
ch Institute, 1937,

Basi of depreciation used was an
35t ¢l life of 20 years.

Basis of depreciation was an cstimated
1ife »f 40 years,
Bolers Inland Rovenus rate of 127 mer cent
used,

In the case of equinment nsal vork other than grass
drying, dﬂsra intin was allsented, Again, in the cass of
the costs relating %9 the c=perative drying centre, -nly
60 per cent of the tutal der ~"f'ff was allowed, the
renaining LO psrocent beins a ced. for by the Government
grant,

Ovesrheads and Administration,

The majority of charpes falling under this heading were allocated
in order to moke allowance sr the other acti *t*cs of the co-operative
grass drying society,

verhoad Labour, The wages incurred during the swmmer period when the
drier was idle, less any rcce ints earned by the labour
force during thvse wecks, wore charged as overhead
Labow,




APFENDIX B,
Table T.

Capital Costs of the

Farm No. )
Drier N2, )

1. bR l;.‘, 5g 5« . 7c

I.C.I. : I.C.I,
Ransomzs. Mark ITI.: Mark ITI.

Opperman
Mobile,

Opperman Slade- : Kennedy
Mobile, Curran. & Kempe,

o es os |ee ee

Make

X3

.
00 ea foa e oo Joe @0

Mobile Fixed
Trays. . Traye. Conveyor,

Mobile
Trays.

Fixed

Tvpe of Drier Conveyar, Trays
s /

Year of Insfallation 1949 1937

4940

%

oe

1949 i : Nov,19L8

o

e

£.

e

Drier and Furnace with
Cost of Erection

.
-
-
.
-
.
.
.
.
.
.
.

.

-
.
.
-
.
.
»

ve 88 se o6 e f06 s Jee oe
oe

oe @» o o oe |es o

36 0o e o8 oe

Power 15

195

70

23

. oo 2
ce oe
oe oo
ve

aler

ae
¢ os
TEETY

691

 Shed 176 1293 . . 200

6 0 s 4s e s ©0 s 90 ®e b ve |¥s es {08 eo oo oo 00 oo |00 a0

iesel : Electric : Stationary: Paraffin Diesel : Paraffin
Engine : Motor Tractor Engine : Engine Engine

Electric

Type of Power, Stationary
) Motor

Tractor

.

9e av 00 00 88 oe

ae ee
‘

* musl Tanker.




Table IT,

on of Dried Grass,

Farm M2, : - : : : L. : : 6. 8a

Lo 5. 4

fu

fad Ped

e We

£o Sa

o
&

Rent & Treatment of Fields:-

1 2. 5
Cathe 5
1.19.11
1. 5. 5
0.12, 9
5. %11

0.11.
0.12.
0.15.
1.16.
0. 9.
L. 6,

1. 6.
: 0. 9.
I DA
014
0.10.
Lodly.

Rent

Cultivations

Fertilisers

Seeds

Grassland Overheads
Total
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N~ O~ OO\

O O

Cutting & Delivering to Drier:-: : : : : : : :
Iabour S : i 118, L ¢ 1. 2. 6 : 0. 8. 1 : : 1.1,
Traction : : : 1,10, 1 ¢ 0.18. 1 2 : 0.10. 9 : C.4 : 1,13,
Depreciation and Repairs : : ;0 0411 1 0.12.10 : 0. 6.10 : (.15 : 1.18.
Horse Labour : s - . - : - : : - : ) o : -
Total : : 2150 4+ L4 3. b 2.13. 5 : 1. 5. 8 1M1 : 5. 3

Drying, end Baling:- o : : : : :
Labour : : : 24 4 : 1e15.6 ¢ 2.,17.10 : : . 6.
Managerial Lebour : - : - : - : 0.10. O : : -
Fuel : 0 : 3.1, : ke 7. 0 ¢ 3.14. 5 9
Povier : L 1. 3. : 0s 9:11 @ 0. 6o 4 a1

Banding and Sundries e : 0.8 5: 0.3 2 : 0. 810 : , i Ot

16.
L.
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6 .

1.18. 9
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Depreciation of Plant : : 110.10 ¢+ 1.19.11 2, 0. 5 : b
Insurance : : 0. 3 6 : 0. 6.1 Os 1 4 : O
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Total : : 9. 6.0 6 1 9.1, 7 ¢ 9.17. 7 :
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-
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Table ITT,
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Farm No.

Lo Se
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‘Repairs ' : Do O 2 Do 0 - 5. 5.

Depreciation of Plant ' : : 3C.16, : 148,14,

Insurance : 0, 0 6, O : 512, 0 5. O,
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D

. . .

Grand Total 2 158,11 2 4670, D 7 : 316.12.41 :1271.12. 6 2 17, 1a11 2 8 -2 739 5. C 1 225, 9. 2

Total OQuthut ~f Dried CGrass (tons): 38,0 : 4.5 - 18.5 = 73.6 _ : 6.1
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Iabour for Cutting and Delivering,
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Table V.

Iabour for Drying and Baling.

. Man Hours . Labour Cost: Normal
: Total Man ; vper ton of : per ton of : Team at
Farm No, : Hours, :Dried CGrass. ;Dried Grass, : Drier,
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Table VI,

fuel Consumption and Costs.

Fuel : Fuel
. .o ~-: Consumed Per; Consumed Per; TFuel Cost
Farm: Kind of ° :.Total Fusl : .Ton of ;- Hour Drier : Per Ton of
Mo, Tuel. ¢ Consumed., : Dried Grass..: Running. : Dried Grass.

o

¢
o o
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: 0il : 192u galls, ; 51 galls,: 10,76 galls. :
. Lnthracite : L79 cwt. :13%9 cwb., : 1.58 cwt.
: Coke : 369 cwt. ;20,0 cwt., i 3,60 cwt.
: Coke : 1602 cwrt, : 13,6 cwb,. 2. 1.71 cwt.
: 01k - . ;846 pgalls, 138 galls.: 12,00 galls,
: Coke ;895 cwb., o 198" cwbt., : 0.7 cwt.

: 011 : 5027 galls., @ 84 galls,: 11.71 galls,:
: Coke : s cwtaie 1 9.4 cwt, : 0,67 cwt.
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Egble VII.

Costs of Dried Grass Production Per Hour. Drier Running.

Cost per

Hour of
Drying
Time,

: Total Number
of Hours °
Worked by

Drier,

: Total Costs
¢ incurred on
¢ Dried Grass

Make of Drier., ; Production,

£. 8. d £. 8,
2.11.
1.10,
3. 10
2, 3,
1213
Ol
2.17.

1e1 3

L58.18, 7 1784
3023
102%
586
70%
126
258%
136

Opperman Mobile :
: Ransomes ¢ 460, 0, 7
- I,C.I, Mark IIT : 36,412,114
I.C.I, Mark III : 1271.12. 6
Opperman Mobile : 447. 1.11
Slade-Curran 88. 2, L4
Kennedy and Kempz 739. 5. 8
- Slade-Curran : 225, 9, 2
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Table VIII,

Total Costs and Costs per Ton of Dried Grass,

Total
Costs.,

Costs per : Percentage
Ton. : Distribution,

£o Se

[
N

Rent & Treatment of Fields
Rent

132, 2.
Cultivations : 125, 0O,
Pertilisers and Manures : 392,11,
Seeds e : 95.12.
Grassland Overheads s 93, 6,
’ s 839,12,

¢ LL3. 0,
H 365- 50

: 917,
¢ 900, 2,

- Lo
O N
* o o
1O\ O\ OO \UT O

(SN NACIN]
o le

\S]

Cutting & Delivering to Drier
Iabour
Traction
Depreciation, Repairs and
Renewals to Field Equipment

VIO [\O]o\0 oW =

-
[@N\\})
o

(@)%}

o\~
N

2'-‘[\)
~j\

Drying and Baling
Labour
Fuel
Power
Banding
Repairs, Renewals & Sundriecs
Depreciation of Plant

: 476, Q,
H 757» O.
27. 1 6.
92. 0.
: 45, 0.
: 10417,
. 11502, 14,
Overhwads and Administration : -
Managerial & Secretarial
Expenses
Chairman & Secretary: Expenses :
Telephone and Postage
* Rates
Insurance
Transport

-—

ViF-FoonNn-—~ 0O

: 224,13,
16,14,
8.11.,
8.16,
20, O,
28‘ o.

°
.

-] o
OO OO0
o e o

Costs o

Audit Fee

Overhea

f Analyses 21,

d Labour 59.

3»

O.

S OO WO =~ &~

8.1501()
0.

.
-

O—"l\?'—‘po-—‘\o

°
o

°
°

Sundries

Total

:3639.19. L

1e14.44

o
SO wvwoLVIvwVwWLN

°
kN.O\TI

397 9. 8

o
-
°
-

-

OO—‘OC)OO

15. 9. 9 :

100,

o
O |\oj= M OYWUIT N N WU N

Total Output of Dried Grass =

235 tons,




Teble IX.

Influence of Througnpubt on Cost Per Ton of Dried Grass,

Material Per Hour in Owh.

Throughput of Dried

% ik 4 2

o, of Hours Drying Time
ragaired to Produce 4
Tor of Tried Materizal

Hourly Conmract Charge -
Ievied by Ssntre ’

Cost Per Ton lzvied by
Centre at a Caarge of
ST T"IQ’J.I'

Firad 0
QS TI

rolviction for
3a Jl 1 o s 3. 1‘ 1 )

Total Cost Zsr Tan of , T : , :
Jried Grass to Farme et 200 4o 9 ¢ 1717 2 5 14413, 8 13,11, 5 1 12,43, 3 : 11.18.
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-
s i
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Table X,

Costs Per Cwt. of Crude Protein in Dried Qrass

Varying Percentages of Crude Protein,

Content of

Crude
Protein
in Dried
Material,

.
°

Costs »f Production of Dried Grass Per Ton.

. . . .
. . . .

~7
7Ce

10
11
12
13
14
15
16
17
18
19
20
21
22
23
2
25
26
27
28

: £18
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Table XI.

Yields of Starch LquiValﬁnt and Protein B mqulvalent
Per Ton From Different Cruns,

A ¢ Yield of ; Yield of
Starch : Protein : 8,E, Per : P,B, Per
:Bquivalent: Lqulvalunt Ton of : Ton of
Crop.. s (a). : _(a) :_ Crov., :  Crop.

1b. ; 1b,
Dried Grass;- :
5 Cuts Very .Icafy =
3 " Leafy :
5 "  Barly Flowecring %tagﬂ
3 " Iucerne Meal.

Grass Silage ;-

5 Cutss 15t Quality
3 ond o
-5 " Hay Maturity

Cereal and Legume Silage:-

Oats, green :

Vetches. & Oats, green frulty

Vetches & Oats, acid brown
Msadwr Egz;n

Good
Very Good

Sceds Hay ;=
Pyegrass and'lever
Kale ;-

Thousand Head : . : : 23
Marrow=-Stem : 9.0 : 202

Mangolds, intermediate i 6.2 139

Oats (grain) :' ©59%5 1 7.6 i 1333

Beans - | D658 ¢ 9.7 . TR i A

N i 3
R T s S T

(2) Besed on Standard Tables of Composition and Nutritive Value nf

Feedingstuffs, J, ¢, B, Ellis: "The Feeding of Farm Livestock".
(AD)eﬂle) Crosby Lockwood, 1947,




38.
Table XIT.

Indices showing the Relative Costs of Production of
Starch Bquivelent and Profein Equivalent in Differ—
ent Croos.

Jog

: Comparison with Ghod Comparison with Oats
:MeadHw Hay (Base = 100): (Grain). (Base = 100).

: : © Combined : :Combined
s : : Index : : + Indéx
: Index ; Tndex : Costs : Index : Index + Cost
: : Cost ¢ Cost :of 8,8, : Cost : Cost : of S, E,
Crop. : 0f S.Esof PoB, : & P.E, :0f S,F, :of P.E, : &P,T,

Dried Grass:=-
2ot W1ass

3 Cuts, Very Lecafy i 236 : 122 : 135 ; 456 . 83 . X
3 " Leafy : : 257 . 178 ;487 : 470 . 124
3 " Early Flowering : : : : 3
: Stage : 259 ¢ 202 ; 208 s 137
3 "  TIucerne Meal : 265 ;123 : 139 & : 83

Grass Silage:-

3 Cuts. 1st Quality : : 33 . 8h : 56
3 " 2nd Quality : : 92 .y 93 : 63
5 "  Hay Maturity : : : 103 : 69

Cereal and Legume Silage:-

Oats, green : - ; 3.3 : : 240
Vetches & Oats, green : : : : :
fruity . : : 77 : 120
Vetches & Oats, acid brown: : : 109 . : 69
Meadnw Hay:-

Good
Very GnHd

Seeds Hay;- ‘
Ryegrass and Clover
Kale:-

Thousand Head
" Marr w-Stem

Mangolds, intermediate
Oats (grain)

Beans
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Table XITIT.
Value per Ton of Different Craps Based on Feed Values,
together with the balance between the Focd Value and
the, Cost »f Production,

: : ¢ Peed :  Feed : Total s
ot Cost Of  : Value of ; Value of :;Feed Value;
:Production: S,E. Per ; P,E, Per : per Ton, :
s - per : Ton »f 3 Ton »f : of Feed :

Crop. B : Ton(a). :.Crop(b). : Crop(e) : Crop.  :Balance(d).

Dried Grass:- .

"0 d :: £¢ Se dz H B r'go Se d H £0 Se. H 680 Se

A3 9 AL dTs

3 Cuts, Very Leafy 10, $ 43, L4o O

. : 12. 20 5 H 1. 30 0 130 50
3 " Early Flowering : :
Stage ot

3 " Incerns Meal ¢

£

;16

3 "  Leafy . 16,
16

16

1
1

01 . : 120 Oo ;‘10 Oo :.131'00
1 e, U 8 11.150 )L 410130 "'130 80

°

Grass Silage:-

-3 Cuts 1st Quality -

S3 M 2ng s oM o
3 " . Hay Maturity

Cereal & Legume Silage:=-:

Oats, green - ,
Vetches & Oats, green-
fruity .
Vetches & OQats, acid
. brown

.
.

© Meadow Hay:-

Good o .. 7 . h . : 4,13, 4-
Very Good - o T -7 1 : 7412.,10

Seeds Hay:-
Ryggrass & Clover : ; g ; Of15;10'; 915,11 :
Kale;~ |

» TﬂO\lS&nﬂ Head M ¥ M : QQ 39 6 ; 2011 010 : 0011 010
Merrow-Stem s 2, : r 0, 3,3 : 2, 5.5 0. 5. 5

. Mangolds, intermcdiate ; 1,15. : 1e ; 0. 1. 0 ; 1.10. 1 : Oe 411
is (grain) | P10 1 8 11319 0 5 G180 1 417,10 1+ 346, 2

Be..ns S r980 3 515, 80 7 & 20 B.40 147447, 5 ;= 2, 0,10

(a) See FMotnote t§ Table 22,

(b) anq (c).Based on the 1949-50 figures provided by the Ministry »f Agriculture &
Fisheries for the National Investigation int) the Eeonomics of Milk Prod-
uction, viz.:- Unit Value of Starch: N,P.S.E. = £0, 2344920

Unit Value »f Protein: D,P.E. = £0.1239476

(d) This is the Bal&nce batwsen Total ¥Fsad Valus Pev Ton .of Cruy.ﬁnﬂ the Cost
of Production (+ or =), .




?able'XIV,

Comparison between the Value of Dried Crass znd
Hf Various Purchased Feedingstuffs,

Cost ~f | . : : Feed Value : ad Ve : Tatal
Pr.duction : : o 1 of 8B, Per: of 1 Per: Feed Value :
or Purchase :; Cost : Cost- Ton »f : " Ton of : Per Ton of
. : ‘Price Per : Per 1b, : Per-lb. : Feedingstuff:Feedingstuff: Feedinz~
Feedingstuff. ] T : of 3,E, : of B.B, : (c). ;- ‘d) e _: _stuff,  : Balance(e).

Dried Grass:- ' : : Pence. : Ponce. : £, s, ;o ' L. s,
Very Leafy . : g : Ge C(a) 1 31k 2 13,00 1 13, ke : 3 2 k7.
Leafy : : . ’ : { : 3.h2  : 19.01 ¢ 12, 2. ;. O . 13, 5.
Barly Flowering Stage c2 1610 ©(a) ¢+ 345 21,56 : 12, 0. : O, : 13 G

Iucerne Meal J : ' : Je C(a) s 353 ¢ 13,10 ¢ 11.45. 0 . 5% 5 : 13, 8.

.
&
) ¢« e
-
° @ ° o

U101 U1\0

°
°

BRI ES

0il Cakes and Meals:- C o : ‘ : : :
Iinseed Cake : 25.13. O : 3.7 10,95 ¢ 7. 7.
' Ground-Nut Cake, Decorticated : 2h.12, b) : 3.61 : 6,38 . 17. 2.
oo " Undecnhrticated : 18, 7. 347 1 TJ2k s 13, 6,

.. Cneenut Cake : : : 22,14, 3.17 : 14.86 : 18. 0.
Cotton Cake, Bimba; ) : 23,12, 6,32 : 16,66 : 9, 7.
" " Bgyptian o 23,12, 6,28 i AL4.60 : 9.15, -

. Palm Nut Kernel Cake, English . 21, 7. 3613 ¢ 4354 : 17. 3.

L " Imported 2. 7. 2,80 : 16.50 : 19, 3
Maize, Flaked . - C : 24, 5, .10  : 28.28. : 19.13.11
-Fish Meal, White : : 36, 3. 6.58" 1 7.3 : 13.16. 3
Barley Brewers’® Grains, Fresh: i 2. b 130 ¢ 4L9 i k. 6.3
" Sl " Dried- 1 15.12. 347 : 13,39 : 1. 6. 6
Weatings : 13,17, 2,63 "1 13,76 : 13 L1
Broad Bran A : ‘ v 18,19, ¢ Le77 2 20030 3 9.19.10:

20, 9. 4
22, 4. 8
16,13, 9
20, .10
1. 5.3
11.18.
19. 5
20,17,
20.16.
2%. 7.
4.19.
12.17.
a1,
M. b
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 (2) see Faotnote t5 Table 22. _ . , : o
(b) Averége'PTice Per Ton ~n Farm, based -n Ministry of Agriculture & Fisheries Feedingstuffs Prices Enquiry, December, 1949,
(c) & () Base¢ on the‘j949-50 figures provided by the Ministry of Agriculture & Fisheries for the National Investigatini int»
o the Ecnnomics of Milk Production, viz.:- Unit Value of Starch - N.P.S.E. £0. 2340920

Per Ton "o " Protein - D.PE, = £0.1239476
(e) Balance between Total Feed Value/of Feedingstuff and the Cost of Production or Purchase Price (+ or -).
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