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GRASS DRYING IN WAIR3, 1949,

Expprlcncns on Sumo Welsh Farmg togethor with an

Aocount of th Oncrutlons At n Communa L urﬂss

_l)l“”lr'p 1 entru.

Seotion I - TIntroduction.

Bofore 1929, Srituin wirs vory largcly dcpendent on oversens coun-
trigs for supplics of £iodingstulffs rich in protoin., Tho war and the difficul-
tics with which ve huve been frecd in the post-war years, howevor, have made
it nocessury tor tho hoao producer to ndopt measures of greater self-
sufficicney. In this connsction it hns bauvn realised that an increass in the
productivity of grossland could do much to bridge the gnp caused by the
deficiceney in imported supplics of protein, and, morsover, thnt any such
increase would have to be associated with methods of conserving surplus summer
grass for feeding in wintcr-tima, Accordingly, a considernble amount of
attention has becn focusscd rucently on the conscrvation of grass in its
different forms, perticularly with regnrd to protein conservation.

Hoymoking, silnge-meking nad grass drying are the throe methods
available for consarmlg surplus sumer grass for wintor use., All three con
play their part in the conservotion process, but the one that ean produce a
product resombling most closely the pro-war imported concentrote is the
ertificial drying of groun crops.

Grass drying is a relatively rocont developmont in the agricultural
industry. Pioncor waork in this f'icld wns donc in the late 1920's and early
asp.-;c‘.ﬁ/ 1930's by Wrodmnn nt Combridge snd, in the unn:.nuer:uw/of the problem, by
Imperial Chemical Industries I_im1ter1 and by Ransomes, Sims end Jefferics
Limited, Tt wins reported that only seven grass dricrs wore in operation in
1933 nd 1934; ~nd thu process was first demonstrated on & commercinl scale
in Groat Britoin in 1936, when 46 driers were in operotion, By the outbreak of
var in 1939, cbout 420 dricrs were in use; but 1ittle further progress or
developnnunt was possible during the wer years owing to tho shortage of steel
for the manufacture of plants and the gencral shortage of fuel. Emphasis
during this poriod wos pleced instead on silage-mnking as a means of grass
conservation, This method made fewer demands on national raw materinls which
were in short supply thnn did the artificial drying of greon crops, which
involved the use of stecel and largs quantities of fuel, With-the end of host-
ilitigs, however, and the avallability oncc more of stcel for manufacture into
d.ry:l.ng plants, there has again bscn an increcsed amount of interest dn grass
dry:l.ng and big developments have taken plpce. Some indication of the increase
in the number of grass driers is given in Table 1.

Table 1,

Number of Grass Driors.*

: January : January : January
s 1946, 1 1948, : 41950.
Anglesey : 1 : 2 : 2
Brecon H - H - s 1
Ceernarvon @ 5 1 2 : 3
Crrdignn : 3 : - H 7
Carmarthen 4 : L : 4
Donbigh : 2 : 1 : 10
Flint H - t 1 : 5
Glemorgan : 3 : 3 : 6
Merinncth : 1 : 1 : 2
Monmouth : 2 : 1 : 1
Montgomery 4 ! 1 : 3
Pembrake : 1 : 3 : 3
Radnor : - : - : 1
Walcs 23 : 19 : 48
. England : 205 : 300 : 615
England snd : :
Ynley ;228 L N9 : 663

* pgricultural Machinery, Results of January 1946, 1948 and 1950 Consuscs,
Ministry of Agriculture and Fisheries, (Stat:.st:.cs Branch),
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Amongst post-vwier developments that have holped to foster the process
nf artificiel drying is tho estsblishment by the Milk Marketing Soard of
communsl grass drying centres., The first of these wns established experiment-
ally during 1947 in CGloucestershire and was followed by a further eleven
contres in the following yonr, The pioncer work of the Boerd with its pilot
plants in tho organisation of communal drying hes led t» the setting-up of
drying centres by co-operative groups of farmors, and thore is overy likeli-
hood that this form »f orgenisation will develop further, The Ministry of
hgricultur:z has encouragod it by the provision of grants tawards the cost of
approvsd grass drying installations, as well as by the provision of loans on
favourable tcrms., One result has bsen that, for the first time in the history
of the proccss, grass drying hes beon brought within measursble reach of the
smell fzymer, and is cinscquently of incroasod intersst to Welsh farmers.

Nther influencas which hove given an impotus to grass drying in the
post-vwiar perind include the incrcased interest -f manufacturers of plant and
fisld cquipment. A large number of now types of dricr have apneared ~n the
markcet, verying from those suitable for a small farm to those suitable for
factory=-size drying contrss. Mention should alsn be made of the rppearance
for the first time of mobile=typo driers. -

Finally, the conbinuing scarcity »f protoin-~rich feedingstuffs has
aceentuated tho necessity for grass conscrvation, This factor, coupled with
tho ramoval of the £36 million foodingstuffs subsidy in the spring of 1950
and tha resulting risc in the price »f concentrates, has made cven a reletivoly
gxpensive pracess such as grass drying attrective - many farmers,

An invostigation inte grass drying in Wales was initiated during the
1949 season, and in all eightoen drying plonts siero visited., Fifteen of theso
wore ¢ommerceial ferm drying plents, only one of which did any wirk n a ¢mn-
tract basis, Two contres were run by co-operative grass drying sncictiea. The
remeining ccntre was run as a privats company. The farms and c-mmunal centres
visited nrobably represented about 50 per cent nf those in operatinn in Walcs
- during the 1949 scasnn.

This roport deals firstly with the costs of dried grass production
on eight farms during the summer of 1949, ‘and secondly with the nperations at

& gcommunzl grass drying centre. It also attempts to assess the value of dried
zrass and to comperc it with that of ~ther fecds, X !

Section IT - Farm Gress Drying.

The Warms,

The oight farms for which costs were c-:mpietcd wore situated in the
counties of Anglesey, Cardigan, Denbigh, Mointgomery and Radnor, Two »f them,
(Nos. 2 and 3,) were over 600 acres in size, Farms Nns, L4, 7 and 8 were

between 200 and 280 acres, while the other threc ranged between 125 and 150
acres.

Five of the farms, (Nos. 1, 5, 6, 7 and 8,) were embarking -n grass
drying for the first time in 1949; Farm No. 4 hed started ~n this method »f
comservation during the previous year; while the other twy farms had been
drying for & number of years, The drier on Farm N7, 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 t-ns of dried grass.

In all casces dried grass was produced for supnlying additional
home-grown protein for farm consumption, and in n» instance was grass dried
with the nbject »f sale in view. Excepnt in the case »f the two nlder-ostablished
driers, the farms concerned hoped ultimately t eliminnte haymaking entirely
from the ferm routine, In a1l cases cxcept -ne, the main enterprise on each
form was the dairy herd, for the feeding »of which the dried grass was pruced,

The Driers,

Five differont mzkes of drier were installed: Opperman Mobile,
Ransomes,, I.C,I. Mark ITI, Slade-Curran, and Kennedy and Kempe,

Tvio farms sperated Opperman driers ~f the mobile-tray type. In each
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case they were purchased in order %o dry for part of the season on two other
farms run in close conjunction with the ones coszted, These other farms were
situanted 5 =21d 8 miles nwny respectively, One of the mobile driers opsrated
in the field cut fur drying, while the other was sited in a Dutch barn at

the stackyard during its stny on the ferm, One of the two farms opsrated a
two=-shift system for most of the drying on the faxm, and consequently had a
normal working dry of fifteen hours, In the other case no fixed or regular
daily period of working wrs orgnnised. Both plants opernted with a normal
teum of three men, ond ususlly baling was enrried out to kecp prce with the
throughput of dried mnterial, Both farms exoerisnced a certain amcunt of
baler trouble, ~t the comaencemant of drying operations, After a short period
af drying work the Ooneiman on one farm was moved permanently to the ovmer's
second farm and o Farmee D, 1, 101 Crop Dryzr was purchased in its place. Both
the tpperman dricrs wore nutomntically oil-fired,

Mo fruams were equipped with conveyor-type drizrs, one of these
being 2 Ronsouss and the other a Kennedy and Kempe., The Ronsomes drier, which
kad been operating for o nunber of yzars, was sited in a substantial shed
and was uscd in conjunction with a hopper-baler sunk below ground level to
facilitats the hnndling of ths dried material. The plant was operated by two
men, one stoking the furnsce nnd feeding in wet grass nnd the other sweeping
the dried materisl to the sunken baler and operating the baling mechonism,
£lthough this drier wns in its thirteenth senson fuw repairs had becn
incurred, cpart from the rencewal of firebricks for the furnace, The Kennedy
end Kompe grnss drier, on the other hand, was in its first season and hed
buen erscted in thoe farm stackynrd cdjoining a Dutch barn. It was operated
by two men and the previous doy's dried grass was baled ench morning prisr to
the start of érying, It wns found, howvever, that the dried material tunded
t5 pick up a certain amount of moisturc overnight. The Kermedy and Kempe
drier was autwmatic onil-fired, while the Ransomes wes stoked with nnthracite,
In both cascs car: had t be t~ken in the feeding in »f the wet material so
~s t2 ensure that it was well shaken ~ut and uniformly fed to the conveyor.

Fixad-tray types of drier wers instnlled »n four »f the eight forms
costed, Tw>y of these wore Slade-Curran dricrs oHperating for the first time
guring the 1949 harvest, while the »ther v were I,0,1, Mark ITIT driers,
nne ~f -thich had heen operating since the beginning »f the w=r., Both tho
Slade-Curran and the I,0.I. dricrs are designed f£or 'batch drying', but their
potential ~utputs are very diffurent. Tho Slade~Curran has been d:signed for
the smnll form, It has a low output of dried grass, but has also the advant-
ege Hf low eapital costs and 1wy Iabour requirementse it onn, in fact, bo
speratod by -ne man, The I,0.I1. drier, on the other hnnd, normally requires
n team of thres men, It is intercsting to note that the I,0.I, drier crccted
in 1940 cost only £417, whereas the one crected in 41948 cost £970. Again,
the capital cssts on vne of the farms equipped with a Slade-Curran drier have
been substantially increascd by the use Hf an International Autcmatic Baler,
the cost ~f which wes mors than 50 per cent highor than that of the drying
plant, The Slade-Curran dricrs fitted in admirably with the general routine
nf a small farm, and the »rcess °f drying a batch of grass could be timed so
as to cause little intorforence with milking sand with the general farm vork.
Both the I,C,I, and Slade~Curran driers had ¢rke-fired furnaces,

The capital costs »f the driers arc showm in Table I, (Appondix B).

The Field Equipment.

A variety of field equipment was used fir cutting and delivering
the grass t. the driers. In most cases it was also used fr >ther farm ~per-
aticng sueh s haymnking or silage-making, and very little machinery was
specificzlly purchased £ o the fiecld operations in connection with grass
dryinz alonz,

fnly sme farm, Farm No, 2, uscd a Cutlift. This had been operating
quite sntisfrct rily wer the previous thirteen sensns and was used in c-n-
Junctim with a tenm »f two mun.

Prres farms, Mos, 1, 6 and 8, were equivped with buckrakes. In the
case ~f Farm ¥ 6 the haul frian £icld € drier was short and the buckrake
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mmly was used; but in the case of the other two farms a trailer was used. for
carting from the mrre distant fields, and the green material was e:l.ther
green crop loaded or forked.

Fur frrms relied entirely on green crop loaders, while Farm No. 8
used a green crp l-mc‘,er in e njunction with a2 buckrake, These implements
were used with varying degreus of satisfaction, and, in one case, a side-
del:.very rake vas used priar to grfeen crip loading,

Table 2 shows the oapital invested in field eq.upment on the
different farms.

Tabla 2.

Capitnl Invested in Field Equipment.*

: 3 + Depreo-
. : Originel ; ilated
Parm N7, @ Equipment, : Cost, :  Value.

! - : £, : £
1 : Buckrske; Rake; Mower; Trailer. : 473 119
2 : Cutlift; Trzilor, : 159 " 28
3 : Butterley Green Crop Loader; Mower; : :

: 3 Trailers. : 3%9 289
4 : International and Bamford Green Crop :

: Ioaders; 2 Trailers; 3 Mowers. : 743 565
5 + Butterley Green Crip Ioader; Trailer; : :

: Mower. : 330 262
6 : Buckrnke; Mower. : 113 86
7 1 Butterlsy Green Crp Inader; Side- : :

:  Delivery Rake; Mower; Trailer. : 403 : 320
8 : Salopian Groen Crop Loader; Buckrake; :

: 2 Trailers; Mower,. : 527 ¢ 374

* Excluding Tractors,

Work Done by the Driers.

The cvsts and incidental data relating t» Farms Nos. 1, 2, 3, &4
and 7 anply t» the whnle season's work in connecti-n with grass drying -n
these farms, In the case nf Farm No. 5, the make »f drier used was changed
after only a short perind of working and the recirding of cnsts was discon-
tinued., The drier on Farm No. 6 dried some additinnal rough material from a
playing field, while Farm Nn, 8 dried a cereal-legume mixture, and the costs
in relatiom ta these crops have therefore been excluded ‘

The acreages cut for drying and the yield »f dried grass are shown

Acrenge Cut and Yield of Drisd Grass,

shoreage cut ; Yield of Dried Product.

stees "Cutting : Per Cutting
Farm N7, : Acres"* ; mntal :  Acre,
: : Toma. H Tona.
1 H 4-2- 0 : 38- 0 - . 0. 90
2 : 37.5 3.5 : 0.90
3 H 23,8 : 18.5 H 0,78
4 : 88- 0 H 73 6 H 0. 8L
5 H 5! 0 H 6n " H 1 » 22
6 s 2.5 : 4.5 : 1.81
7 : 52.8 : 35.5 : 0.67
8 : 28, 5 H Fe 6 H 0, 34

= T e T > tr——

*#g.g« 1 acre cut twico = 2 cutting acres,
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Except in the case ~f Famm No, 6, vhere it c-mprised 2 mixture »f
~ats, pens ond benns undersowm with grass sceds, all the mnterial dried
¢-msisted f either permanent grass »r temporary leys. For convenience, the
term 'dried prnss', has been used in this report tn apply tn 2ll green
matericl dried. Form Mo, 2 dried only permanent grass vhile Farms Nos. 3, 4
and 8 dried a certain mmount of permcnent grass, In the case »>f Farm No, &4,
64 per cent -f the acreage cut for drying c-nsisted of lucerns-cocksfoot leys.
Bxcept for the lucerne laeys on this farm, none of the fields used for groass
drying wns sown with a specinl sseds mixture for drying, although some »f the
farmors enncorned have the intention of ad-»ting this prrctice in future years.
The rest f the arass drield c¢-wnsisted »f bt 50 per cent »~f first year seeds
end 50 per cent of oldar leys.

During tha 1949 seas:n, 229 acres »f grass were cut for the cight
driers and costed. Tf, howsver, ome acre cut twice is crunted as two cutting
ceres, and one sacre cut thrac times es three cutting scres, the total numbor
»f cutting acres smount $5 230, Fwur »f the farms {0k only -ne out »f grass
for drying; another three farms cut a small area twice. Only Farm No. 7
practised the taking ~f more than ne cut t7 any extent, and here three cuts
were obtained from most of the grass reserved for drying, In fur cases,
however, that is on Ferms Nos. 3, Lk, 5 and 8, further cuts were taken for
purnnses other than grass drying, i.e. for silage or hay, In most cases the
aftarmath was grazed,

None of the eight driers worked to anywhere near full canacity
during the 1949 seasn and their t,t2l outnut »f dried material was 1low, Four
of them operated for -nly tw» t, three weeks, although the »ther fiur, n
Ferms Nos, 2, &, 7 and 8, had slightly l-nger perixis nf working, T-e only
farms that succeeeded in producing in excess f 30 tons »f dried material
wors Farms Nos, 1, 2, 4 and 7, the costed -~utputs -n the »thers being slizht,
The cnly driers that worked an average nf m-re than ten hours per day were
those on Farms Nos. 4, 2 and 4. Thus, even when materiel for drying was avail-
eble, the driers wery not used t- full ecapmcity. The trtal easted ~utput ~f
dried grass on the eight farms came tn 220, 3 tons. (See Table 4).

Table 4,

¥ork Done by Drisrs,

: Avorage + Total output F

" me
. an

Number »f ; Dried Material
Hours Worked: during theSe

: Date 7€ i Dato ~f i Nu. nf
Ferm ; 18t Day's : Qast Day's : Days

No, : Drying, : _ Drying. ¢ Woarked, per Doy, dantes,
H s : ! : Tans.

1 ¢ June 10th : June 25th : 13 13.73 : 38,0

2 ¢ M2y 6th : June 10th 30 10.08 : 3L.B

3 :+ June 7th : June 21st 13 7.88 : 18.5

L : M2y 9th : Oct, 18th : Wb 13364 7.6

5* : May 23rd : June Lth 12 5.63 : 0.t

6%%: June 22ad : July 15th 14 9, Q0 : k.5

ga : May 6th : Sept. 8th : L 5.62;5 : 35.5

June 6th : Scpt. 29th : 2L 5.67 : 9.0

)
+

* Reprasents 11.4 por cent ~f season's nutput m this farm.
TR L} 37.5 LH 1] " 1] u " " LH]
L " 80,0 " " " " it " 1t "

A Excludes time spent baling.

Again, the ¢ mmencoment ~f drying for the 1949 seas:n was relatively
late on most »f the farms, In certain instances it was dolayed by the late
delivery of nuwly-ordered driers or by lack ~f field equipment. Much T i@
grass intended for this purpose hgd reached the hny-stags before it was
nnssible t> ¢mmence jperations, ani the unusually p>2d weather at hay-time
als> discouramed a certain amount of drying, Moreswer, the pr-l-nged droutht
end gensral shortngs of grass on moat forms later -n in the seas.n had a

'“considersble effset in shortoning the perind of operations, In fact, the nly
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frrms %o crrry on drying operations later than mid-July were Farms Nos. &4,

7 md Y, Mozt of the other five faraers stopped their driers with the
orizin:l intention of resuming work later on in the season, but the scarcity
of grass and the nzed to keep the dniry herds supplied with grazing made a
rasumption impossible, It wes apperent that gress drying was as much affected
by weather conditiona ns wore moust other farming activities, and in all cases
far less grass wes dried then wes the original intention,

As reeards the quelity of the dried grass produced on the farms
stidied, results ers svailable from orly five of them, Samples submitted for
ennlysis snowzd the value of the product from Farm No. 3 to be low, the
drizd gress having o cruls protein content of betwsen 8.7 end 9.5 per cent.
In the ¢nse of ths grnss dried on Farm No. &, the percentsge of crude protein
vericd bstween 9,7 and 16,7, The relatively smell quantity of grass dried on
Frrm Wo, 9 hed on anclysis of 17 per cent crude protein, while the mixture
of ornts, pens ond beans drizd on Farm Nn. 6 on analysis showed from 14-16
par ¢znt eruds protein, On Frrm No, 7, over three-quarters of the total out-
put of dried grass had a orude protein content of 17.5 per cent, while the
roucinder varicd betvieean 9 and 12 por cent.

Peble 5 provides an illustration of the great range in output of
the driers studied. Variation fock place not only in the output of driers
of different makes, but als» in the nutput of drisrs of the same make, For
instance, the two Onovermen driers, of the same rated capocity, had very diff-
erent actunl outputs »f drisd material under field ¢onditions on their
respective ferms, the amounts being 4.26 and 1.74 cwt, per hour resnectively.

Rates of Working.

sAveraze No.

= e

: H : : »f Hours :
: : s Total : Taken t>» @ Output of
: : Total No. 1 Qutput of : Produce 1 Driedl
Farm: : of Houre ; Dricd :Ton »f Dried; Material
N2.t Make of Drier, : Torked, ¢ Material, ; Waterinl, : ner Hour.
H : : cwt,. : : cwt,
1 : Opverman Mnbile ; 178% : 76C : 47 : b, 26
2 : Ransomes : 302% : 6MF = 8,8 : 2.29 .
3 :I1.CT. Merk ITI :  4D02% : 369 : 5.6 : 3.60
b & I,C.I, Mark IIT : 586 s 44723 8.2 : 2,54
5 : Opperman Mobile 704 : 1223 ¢ 15.6 : 1. 74
6 : Slade-Curran : 126 : 90?- : 27.8 : 0,72
7 : Kennedy & Kempe : 258% : M0z 1 7.3 : 2.75
8 : Slade-turran 136 : 1923 14.1 : 1e42

.
—— L =

Thess figures probably reflect the influence ~f conditinns such as the man-
ag?mer}‘h 2f the plant; the stage »f growth »f the grass cut; the extent f
'wilting' in the field; and the moisture c-ntent of the grass used for

drying.

Again, the rates »f working oan be examined in rolati-n t~ the
averago nunber Hf hours taken to produce ~ne t-n of dried material. The
fastest rate f -~utput was achiceved on Farm No. 1,vhere one ~f the Opperman
driers was able t» priduce ome ton »f dried material ia 4o 7 hours of running
time. A large vproportion of the material dricd ~n this farm, however, bwe a
closer rescrblance 1) 'super-hay' than t» highequality dried grass. As was t9
b3 expectad, the aumber -f h.urs required 4o produce nne t.n of dried
material in a small~tyne drier, such as the Slad=~Curran, was ¢ naiderably
higher than in the e~se of any of the other tynes,

The Costs,

The ¢ sts have been grouped under three main headings ;-
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(12 Rent and treatment of the ficlds,:
£2 ) Cutting and delivering the grass t~ the drier,
3) Drying =nd heling. .

That is, they havo beun gr’vuped intn the oosts of grwing the material
for dr_,nng, tn‘.. ¢ sbs f enllscting tho raw mrterinl, and the costs actu"lly
incurred ~t the drior, The costs per tm of dried gre.ss are shon in
Lovendix B Tabls IT, while the t~tal costs inourrsd on each farm are set
ut in A-_toandix B, Table ITI,

The t-t2l costs per tm ronged from £42.1.5 on Form No, 1 80
£23, 7.1C m Fram HWa, 8, As the type of drisr used varied from farm to farm
and 28 gz weral conditions were nls» far from uniform, it is rather unfair
tn oresent average figurcs for the gample »f farms under roview; but it
should be mentiomed that the averags cost of production »f dried grass cnme
t> £16.13.8 per tn 'm the eight farms,

The percontage »f the total cnsts borne by the separate operati-ns
inv~lved in the process and the shars >f the costs renresonted by the differ-
ent items are shwm in Table 6.

Pable 6.

Casts Psr Ton of Dried Grass (Percentage Distribution).

(13
-
e

Farm N».

.

A4y 1 2+ 3.+ ket 5. i 6. i T. 1 8

" ) ?’gc r %- : %'. H 7‘3- H %u : %n H f}f,. %I
Rent and Treatment . . .

LT T Y
-
-

4 sn s= &w e

of Fields 142 :  9ub: 22,8 : 27.3: 8,9 : 221 : 25.9 : 2h6
- Cutting & Delivering: : : : : : : :
t> Driar : 14,8 : 20.7 : 24,3 : 15.5 :+ 7.2 . 6,6 : 15.8 : 22.0

Drying and Baling : 74.0 : 69,9 : 52.9 : 57.2 : 83.9 - T1.3 : 58.3 + 53.4

-
[e]
2
lw]

Total Cost per Ton . : 100,0 : 100,0 ; 400,0 3 400.0 ; 100,0 : 108.0 ; 100.0 :

- ot o ~t . - . . - . -
Ve K 7. ' T : VD H P H 7’ . : I H K

Rent and Treatmant : : t : : : :

2f FPields : ‘H-i-a 2 : 9- zl- H 22, 8 : 27- 3 - 80 9 H 22,1 25' 9 : 21*" 6
Clttlng & Delivering: ! : ! : : !

%> Driar (Horse & :

s 4s -e

Traction) . 4.6 : 7.9 : B.8 i 5.2t 4.9 : 2.8: LB8: 7.
Field Lab-ur 7.9 : 11.9 : 1M.2 ¢ 6.5 : 2.5 : 2.1 : T.2: 6,7
Labour for Drying & : : : : : : : :

" Baling e : 16.0 : 16.8 : 10.3% : 16.8 : 24,9 : 17.1 : 11.0: 8.2

Manegarial Lab-ur - - - 2.9 - - - 3 -
70tal Tabour : (23.9): (28.7): (21.5): (26.2): (27.4): (19.2): (18.2): (14.9)
Fuel & Power for . . : . . . . )
Dryiag & Baling : 21,3 : 35,5 : 28,2 : 22.5 : 355 : 249 : 18,0 : 12,0

Banding, Insurance : ¥ : : ! : : :
end Sundries ¢ 3,8 1 LS5 2,7: 3.0: 1.5: k6 : 241 3k

Depreciatimn & Reprirs: : : : : : : :

Field Mechinery & : - : : : : : : :
Drying Plant : 32,2 ¢ 14,0 : 16,0 : 45,8 : 24,8 : 26,4 : HM.C : 37.%

Pota Gost per Ton - 100,0 : 109,0 : 100.0 : 100.0 : 100.0 : 400.0 ; 100,0 : 100, 0

-By for tho most exmensive item in pr-ducing dried grass -n the
farm was the actual operati-m Hf drying and baling, This represented betiveen
52 ner cent and 84 per cent »f the tntal csts, The cnsts »f cutting and
d=livering tha grass t- the drier, -m the -ther hand, were relatively 1ow ani
verind betw.en 7 per cent and 24 per cent of the tnt'\l c sts.

As fnar as the individual items -f c~st were ¢ ncerncd the m-st
imp-rtant were fuel and pawer, depreciotim and labour, Fuel and p wer
eccruntad £or 13-36 per cent; depreciation for 14-32 per cent; and labour for

- = betwsen 15 and 29 per cent ~f the t.4al costs,
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The Iebour costs in tho fisld and at the drier, together with the
fucl consvmption und costs, are shovm in detail in Appendix B, Tables IV,

¥, and vI. A teble is also presented showing the costs 1ncurred per hour
of running time on the different froms (Appendix B, Table VII),

In order to rotlect the influence of quality on the costs, the unit
costs of production of cruds protein hewve boen worked out for the five farms
wharo mnwlysss of ths Aried grass are available, The results are set out in
Table 7.

Trhle 7.

Cozta of COrude Protein Production.

: ¢ Total 3 - s Cpats of Crude Protein
: Total Costs : nmutput Crude : Production,
Farm ; Par Ton of : of Dried ; Protcin s : .
HWo. : Dried Grass,: Material.: Centent, : Per 1lb, : -Per cvt,
: £ s.d : Tons, : Soe :  Pence. : Shillings.
3 H 170 3' i H 1815 H 7- 98 - 9-17-}4' H 20!92 : 195
Lo 17. 5. 5 : 73.6 : 9,70 - 16,70 : 14, 4y : 135
S + 19, 2. & - 6.1 : 17.00 : 12,05 : 113
6 ;5 19. 9.5 4.5 3 44,00 - 16,00 : 13,64 127
7 ¢ 20.46. 0 : 35,5 t 9,00 - 17,50 14,09 132

From an excmination of Table 7 it becomes apparent that any asscess-
nent of the relative custs of production on the different farms is inadequate
if bnsed saloly on the costs per ton of dried grass. The only froir basis of
comparison is in relation to the unit costs of production of erude protein,

Woight is given %9 this view by the fact thet, of the five farms listed in
" Table 7, the one with the highest costs of crude pratein production has the
lowest $otal casts per ton £or the proaduction of dried grass. For econnmy in
feeding, thorefore, it is obviouszly esscential t2 have annlyscs token of all
cuts from each fisld, and, at tho same time, to recngnizo the prime
importance of cutting material at the correct stage of growth and »f growing
specinl leys for drying in order to achieve high protein produetion,

Scetion ITI -~ Co-rperative Grass Drying.

Co=-porative grass drying centres arc a pnst-war inmovation to
assist in the emservation of green crops in Britain, Theo idea of communal’
grass drying is new to this eountry, but sinco 1939 it haos been developed
i the ¢mtinent to o considernble oxtent and with a marked degree of
succass; and Switzorland, Holland, Sweden and Denmark have all had venturcs
in this field. The guneral trend in grass drying in Holland and Sweden has,
in fact, bezen away from the small type of fam drier towards the larger
instrllations >wned cither co-iperatively or privately, In a report sube
mitted in 1948 by the British Mission t- study the drying greon craps in
. Hollend, Sweden and Denmoark 1t was stated that:

"Alth-ugh' all throe omwntries visited arc noted for their high
proportimn of small farms it wos clear that there were nn small
grass driers being made for usc -n small farms, The expansion »f
the drying industry during the last docade has taken place along
twn distinct lines »f developmont: thrugh farmers' co-operative
socicties and through prowendor merchants, estate ~wners or

¢ .mpanics ‘perating private plants »n factory lincs, "™*

These dovel-pments » the Cntinent showed that ¢ mminal prass
drying centres afforded -mportunities to the small farmor for the artificial
drying »f green crps, and tha first cxperiment along these lines in

® Agriculturs Ovorszas., Report Mo, 7. "Groen Crop Drying in Holland, Sweden
ﬂ.nd D'jmna-rk“’ Pl 10n H..IV{.SQO- 19&-8!
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Pritain tok place in 41947 2t Thorobury in Gleucastershire. The Milk Marketing
Brard, in ¢ mjunctinn with Dmperial Chomical Industries Litd., organiscd en
cxporiment in communal srass dryinz smeoncat milk producors which laid the
foundations fov further devel pnents in this field. As a result of the success
of the Thornbury sxporiment the hMilk Marketing Brard set up a further cleven
centres in the f£-llwwing yaar, and tho lead given to farming by thusc pilot
plants haz encouragzd abthor groups of small fermers t- co-mperate together in
the scetting up of communal gress drying centres. Agnin, the Government has
given every encouragsmont 4o this form of devel-pment and in 1948 introduced
a tomporary scheme t9 provide grents and loans towards tho initial cost of
cpproved conmunal grass drying centrzs, This scheme has now been extended to
rendor assistance t> all approved co-operative grass drying projects in
aperation by June 1st. 1951.

vhere grass drying was crmmonced befoarc Moy 31st, 1948, the government
grant amounted to 40 per cent »f the approved total capital nutlay. Since that
dats it has am-unted t~ 33% por cont >f the total approved cost, while loszns
hava been made available for annther 33% per cent nf the total approved cost,
repayeble in £aur anovel instelments at an intorest rate of 3 per cent.
Table 8 gives somo indiecation of the expansion in co-opsrative drying,.

Table 8,

Numbers of Crimunal Grass Drying Contres Operating in
Englend and Wales 194.7-1950.

H 1 9L|—7o H 1 914-80 H 1 914-90 H 1 9500
Farmers! Co-operative Sncietie; - 7 13 A
Milk Marketing Board : 1 : 42 ¢ 12 . 42
] Tpl {1 : 49 : 25 : b3

In addition to the L3 centres noted sbove there are a further 12
schemes which have sither been approved or are in course »f preparation. .e.t
prosont there are abmut 3,000 farmers participating in these schemes end in
1949 oppriximately 46,000 t-ms. of dried grass were produced. The total c:st
of the 43 centres has been sbout £600,000, Of this, approximately £200,000
has been contributed in the form of Ministry grants, while a similar sum has
been advancoed in the fm »f Ministry loans,

The principal reas-n fr the establishment of conmunal zrass drq'ing
centras is the fact that s» many >f the forms in Britain are limited in s-ze
anl that it would be unscon mic 5 eontemplate ths installation »f expensive
drying plants on 37 many.swmall units, Agnin, emphasis is given to the
importance of establishing co-operative grass drying plants, por ticularly as
an aid t» milk pr-.ductisn, by the fact that there are in England and Wales
apprximately 100,000 dairy farmers owming 14 cows or less. In short, s this
mathod of eonsorvation is to be brought ywithin . reach »f the small Ie_z'-.ners
who predominate in this eountry the only possible means is by the a§t“b1:;5h"
mont »f ¢ wmunal grass drying oentres, wherc focilities can be provided Ior
the conservation of members! own crops at a reasnable charge.

The raison d'8tre for the setting-up of communel grass drying is
accentunted in Weles by the smaller scale »f farm operations in the Prl}flc'—Pﬂl"
ity. Approximately 60 per cent of the milk-sclling herds contain less then
tan cows, while the distribution ~f hollings by size shows a larger dr oportlon
in tho small acrcage groups than is the case in England (sec Table 9).

By oateblishing throe »f its twelve piocer grass drying centreg ]
in Weles the Milk Marketing Board gave Wolsh farmers a lead vhich they g_u:.cl_c_y
f51lwed. In fact, the first farmors! co-uperative s-cicty to be establishaa
in Britain for the purpnse f grass drying was & Welsh s~ciety - Gower rarm
Servicos Ltd, = which started aperations in the Gower Poninsula of Glamorgen
in 1948. Sevural <ther greoss drying societies have since been formed 0T,
alternatively, existing co- perativoe sncieties have dovel-ped communal grass
drying servicus. By the summer ~f 1950 there were a total »f 12 centres,
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Teble 9.

Nistrivuti m of Holdings by Size.*

ety

:_ Bizz of Blaints (ieres of Oris nnd Grass),
T : 700 and
300-700 ¢+ ovar,

.
»

5 ~25 : 25-100 : 100-200

- . 7, . 7

. p
: P 1 pars : o iie : Yos
England : 34 : 37 : 2L : 4 : 1
Wrlcs : 40 : Ll : 15 : 1 : -
Englrnd & : : : : t
Tales : 3B B . 22 Lo 1

including the thrue Milk Marksting Bnard centres, operating in ¥ales, The
¢-uplete 1ist is ns frllows:-

List »f Communal Grass Dryins Centres Ovorating
in ¥W.les in 1350, %%

3ncizty or Cintre, ‘County.

Milk Uarkstine Boord:

tlilford Hoven

Peribr aka,
Pllheli Crernarvom
Llanvmon Cardigan
Farmers! Cr-merntive Socisties:
~) Govwer Farm Services Glam-rgan

b) Wynnstay Farmers' Association

Yeontg dmery

&) S-outh Pembroke Grass Drisrs Assog. Penbr ke
b) YMontgomeryshire Farmers! Assoc, Iiontg mery
a) Amasthwyr Opwen Lindted Cagrnarvon
a; fiberystwyth Grass Driers Linited Cerdican
2) Nantgaredig & District Grnss

Driers Limitsd ‘ Carmarthen
Eag St. Poters Grass Dricks Limited Carmarthen
) Foel Apricultural Ci--nsrative

Society Anglesey

(2) Centres organised by nowly set-up grass drying societies,
(b) Cantres vhich have Beon arganised by a parent society.

Gross Drying at a Centre Orpanised by a Telsh Co-w-perative

§_lciet*[.

The Department f Agricultural Econ-mies, University Collemze of
Wales, Aberystwyth, had the spportunity of examining the records c-vering
the oporations during the 1949 seas-n at -ne »f the grass drying centres
opsratad by a farmmers' co-wnerative socicty in Wales., In addition, all the
former-members ~f the soclety were visited in ~rder to obtoin inforrmation
rzlating t» the ersts of herbage praducticn for drying, Thus, o ¢ mplcte
racord vms nbtained »f the cists of dried prass production a2t this centroe,

trgothor with infoarmation relating € the manngement and organisation »>f
the group.

* Netionel Fora Suarvay of Enrland & Valea (1944-43), A Summary Reoort,
Appendiz IV, Teble 42, pe 92, E,M,5.0, 1946,

*% Tist cupplicd by the Valsh Anricultural Orianisation Society, Linited.,
;- Aberystuyth,
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The Orgonisation of the Qggﬁ;e and Capital Costs.

e ———

The 1947 seagoy vms the first full sensoa of operations for this
commuinal grass drying plant, cnd dryinz was cnmmenced on 14th April, Alto-
petner the centre opernted for 132 days and drying finished for the season
on 43th Setober.  “rom the point of view of maintaininz continuous working
of a communal grass dryiny centre the 1947 scasoi was far from sntisfactory,
Shortags of grass for drring interfered considerably with the work and 2z a
result the centre had to close down completely for two pericds. The first
of these occurred between July 12th and July 25th, while the second was from
September 22nd to October 4th. Again, lack of grass for drying shortened the
seagon itself, and caused an earlier closing down of the plant th~n had been
anticipated, It had been hoped to continue operations until the end of
Nctober or beginuing of November, but the dry scason again caused an early
curtailment of drying. Avort from those stoppages due to light crops and to
lack of grass which have already been mentioned, there were only two hold-ips
a2t the centre; and these can be attributed to breakdowns in field equipment,
which interfcred with the supply of grass to the drier, Altogether, the drier
opsratzed for a total of 1,412 hours during the serson, which gives nn aversage
of 8.4 hours worked per day. The throughput of dried material averaged 4.23
ewt, per hour, and con this basis it took 4.73 hours of running time to produc
1 ton of driecd material.

The staff at the centre consists of a managor, a working foreman an
five men, together with part-time clerical assistance., The society has alseo
appninted a managemeat committec to help in administration, while the Chairma
and Homorary Sceretory assist the monnger in an advisory capacity. All the
labour force is permanent, and rne problem that consequently arises is that o
finding remuncrative work during the winter months. 4 machinery repair servie
for the benefit of members is operated in conjunction with the grass drying
plant, but as this requires skilled labour it is not a wholly satisfactory
s»lution to the problem of winter employment. It is now overated seperately
from the grass drying section of the snciety and the chief staadby for the
drier labour during ths winter has become contract baling, Another method of
keeping the labour force profitably employed during this period is by hiring
it out 2s pang labour, ’

The centre has s» far -perated on a one-shift basis, the difficulty
»f obtaining labour in the area being one of the factors which has acted as a
deterrsnt against ~perating a two~-shift system. A five-and-a-half-day week is
worked and the centrs e¢loses d~wn for Saturday afternseon and Sunday. On weck-
deys the drisr is in action from 7,30 a.m, until 6,0 p.m,, while sn Saturdays
the hours are 7.30 a.m. until 12, 3) p.m. Thus a total of 577 hours is worked
by the drier in a nomal weeck. The total man hours worked during the season
were 6,756, and these were shared ~n approximately a fifty-fifty basis betwee:
ths field operatims and the work at ths drier itself, The t-tal man hours
rzqiirsd to produce 1 tn »f dried grass were 28.7.

The system ndopted ot the centre during the perisd under review was
that half the labour farce started work at 7,30 a.m, and finished work at
5. 3" p.m. o weskdays or 412,M nrn on Saturdays, vhile the other half started
work at 8,0 a.m, and finished work helf en hour later than the rest, Three me:
wers engnged at the centre on drying and baling, while the »ther thrce were
employed »n field operations, Of the three fieldmon, ~ne was fully secupicd
mowine and side-rnking while the other tw) osperated the tractur, trailer and
grsen erop loader, One f the ficldmen sls» assisted the staff ot the drier
by getting the furnace fire gring first thing in the morning and by stoking
at mid-dey or sn perindic visits t~ the drier with a 1:d »f green material,

flormally the furnace had t» be fired f-ur times each day. With this help the
three men at the drier were able t7 cope with the drying and dealt with the
baling as material accumulated. °f the six men comprising the labour force,
the forsman reesived a wage of £6. 0. 0 for a 47-hour weck plus 3s. per hour
avartims, vwhile the ..ther five received the standnrd agricultural wage

£hy 14, O plus ordinary swertime rates. In addition, a system »>f bonus pument
“n the outpat of dried grass was als» operated and all =ix men quﬂl%fied for
this. The bonus amointed t- 1s, per tm per man, making a total af os, per
ton, For the 1949 seas n wnch wan reeeived a total bonus payment of £11.15.0.
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The sorvics provided by this particular gress drying centre cuvers
the cutting, raking, ¢ollecting and haulage of the grass to the centre; the
drying end bnling of the grass; and the delivery »f it back t. the farmer.
ity errnngsments ore mads by the scciaty for fertilizing the fields for drying,
this being loft tn the discrotion of the individuasl members, Agaein, the
mathod of chorging for tha drying services -f the society is different from
that adted by o number -f >ther communal grass drying centres, suc.:h as those
nperated by the Milk Marketing Brard, since it is not based <n a uniform
chargs per t-n dried. Iastend, ~ chargs -n an hourly basis is made and fr?r_the
1949 seas n shis amounted to £2.1C.0 per hour of actuel drying time. Originelly
it was thought that £2, 0, C per hour w-uld be sufficient to cover costs, but
it was found that the rate hsd to bs increased, The charge is based ~n &
possible working wesk of 574 drying hours end is intended t: civer all costs
at the contre end in tho field, including overheads., This system of charging
members has certain advantages aver the methud of charging according t- the
weight ~f dried grass produced, T2 begin with, it takes intu account the
miisturs comtent ~f the material, and this enables a member to get a high
throughput of supar-hay or a lower through ut of high quality short grass of &
high moistars eontant £or the same cnst. Again, it eliminates the necessity »f
Wiighing the grass balonging to-eack individual farmer, a process that becomes
gsscntizl if A chargs -n a weight basis is made., It is als~ a method that
ensures the fullest co-speratiosn from the farmer whose grass is being dried,
As any dolay will -nly be an oxpense %9 himself, There is, however, one
oriticism that can be levellad at this system of charging and this is that
‘throughput is bound $1 be lower on a wat than on a fine day, and that no
allowance is made for the westher c-nditions under which the grass is cut and
over which the member has no gontrol. '

The capital ¢ sts of the plant and field equipment ars shown in

Table 10.
Table 10,

Copital Costs ~f Plan{ and Fic<ld Equipment.
; Original

Cost,
Plﬂ-nt: : £. 8. d
I.C. I, Mark 3 Drier and Furnacs - P 975. 0. 0
Baler . ¢ . L0
Hammer Mill t 29313 &
Pover far Fan (Tleetric Motor) : . 55. 5. 6
Shed for Drier : 1,7, 3 2

Cost of Ersctisn »f Shed and Buildings :
(Materiels and Le.b-mr) - 798,13

1

Water Supnly : 9. 7. 2
Shafting, 2mall Tuols cte, : 5419, 6
Mobile Engin-ering Shed : 43, 0, 0

' : 3,998, 4. 9

Field Equinment; :

Thregs Trailers : 248, 9. 0
Allis Chalmors Nower : 55, 1. 8
Allis Chalmors Tract-r s 34L6. 0. 0
Fordsom Major Tractor : 330.17. 9
Butterley Green Crop L-ader i 47410, O
International Grzen Crop Inader : 115, 0. O
15 ewt, PFord Truck : 100, 9, O

: 1,339.18,

[

Potal Capital Cast : 5,338, 0,

[u B 4% ]

The total capital costs awounted ¢+ £5,338; and of this nearly £4,000 vms
spent on the drier end its aneillary equinment, sn the cost >f installation,

eand »n the erectim of a shed and buildings. & further £1,34) was expended
o field equipment, .



13

The drier installed at this centre is a eccke-fired I,C,I, lnrk 3.
This is n fixad-trecy type of drier with two rairs of trnys and operates on
- the '"betoh' syastmm, Rid air being civeulated by an electricslly driven fon.
Ther: ors relotively for moving parts and thus mainten~ucs is reducsd to o
minimum, W2t grass is Ioaded on the outside troys and, after the pgreater
proportion of ths moisturs has been evhporated, Is tronsferred by being forged
to the inside trrys where the dryiag process is completed. The mathed of
operation is for one pair of *rrys t> be drizd wrile the other pair is being
amptied =nd londed vwith gross. Tho I.C, I, Mark 3"dnycr is guaranteed to
praoduce L cwi, por haur of dricd zrass from raw material containing not more
than 80 psr cunt initicl moisturs, provided that the machins is worked strictl
in cecordance with ths instructiens given in tho "Operating Manual" supplied
with cach Iysr)¥ Owins bto virictions in the row materinl for &rying 2and in
its moisturs caontoent, the actusl throughput at the centre dwring the azsasmn
vorisd considerchly; but it averzecd 4,23 cwt. per hour, Ths total consumption
of fael for the drier was 3R8%51% owt, of coke. The averape consumption of fuel
per ton of dried moterinl smountsd to 1644 ews., vhile ths conswmption par
hour the drisr wos running came to 3.47 cwt,

The cantre possessss an cutomatic string-tying baler which is )
patrol-drivan, Usuzlly it has bsen operated for about 4.r hours ¢nch doy; =2no
oxee2pt for 2 certain amount of powdering of ths dried matzrinl, which is more
or less insvitable in baling dricd grass, it has worked vory satisfctorily.
& hommze-rill is also includad amongst the acesssory cquipment at the centr?,
but so far the demznd for dried gress meal has not been graat, probabtly owing
to the difficulty snd wnstmgz that ariscs in fcuding. It has been sugpestad
that o cubing mrchine would be a usaful asset at the centrs ~nd that there
wo1ld T2 & doiarnd amonzst memburs for dried grass in cubed form.

k11 the buildings for th: cenire were specinlly crected, In ordsr =0
~1low for expinsion a shed large cnough to house twin driers ves constructed
The buildings =2lso includs officc accommodation and the machinery repair &ho.
No storags spree for dricd grass os provided, since the material is returned
to mombers as it is drisd and non2 is retnined by the socicty for re-snles

All tho grass is cut with an Allis Chalmers mower nnd troctor, whils
211 $h2 hrulage is done with & Fordson H~jor. The society does not possess -
side-delivery r~ke rmongst its field cquipment; but, vhere the foxmer vhose
grass is boing cut wwma one, that is gencrnlly used, During the 1S45 §cas;n
thers was 1ittle nced $> proactice wilting 2nd the grass was not long in T2<
fivld befars loading tiok ploce. Intsrnetional and Butterley grecn erop
La=dors were used, but it was fult that the purchess of a cutlift fur verl
short matorial would be o help. The plant hes mannged $o onorate witn ttrcf__
large trailers, two of which wer: gencrally at the drier while one wes 2B W2
field, Wo real difficulty wns expericnced in kveping the plant supplied w2
#rass so far as haulage was eoncerncd, It was ~1l mennged with one Pords = )
lajor tractor, but necesionnlly, for instoncs when the contre's trqctor'ﬂli a
Purcturs, assiatance was randered by the lonn of a member's trastor, Ia¢
tvarage haulage distence from field to drier was somthing in the neiziodus
rood of 4y miles each woy, nll mombers' farms being situnted within arpzix-
mately 6 miles of the centrs, A pracedure sometimes ndopted %ty 2ase tnf N
tailage problem wns to alternate the grass from a distent £icld with 52%

from » fisld situatsi fairly nenr the drier. With a view to allowing 229
mannger to supsrvise f£isld opsrations, ete, a 15 ewt, Ford fruck mms n
during the 1942 s2ason, but this is shortly to be replaced by & Lond 2V€
vwhick is on order,

-1

.
L%

f fu

e

07ing t3 A demend for the drying of » larger ereige, he cenii=
wee to be expanded for the 1950 sens~n. The »lans included the inst@llaf;)n*
~f & sscond drier identical with the prsssnt one, This weull neou351?375 3’;
only an enlargement ~f the shed, to7ether with the purchase Jf an adiit: a3~
tractor and two or throe extrn trailers ©or the fisld operations; Tus £.39 the
smployment of additional 1-bour - pribebly four oxtra men - which PR
intansify tha whole problem Of ~rinter emplyment.

- . - . 'l 4
The membsrship »f the s.ciety £or the 1249 seassn totilled 72
frrmera, ~nd 211 but one of these utilised the services of tho centzv 20T

A7 P . - 212 r
arying crips. The limiting factor in the cmsc of the one memben why S1n BTy o
* Ir» I.C.I, Nark 3 Dryer. Farm Production Series Mo. 5, De 1k, Tmpeziid

Chamical Inductries Limited,
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utilise the drier wag lack »f grass, In addition t2 the 17 members who used
the centre, two ncn-metbers also had orcps dried, Agelh, in view of the
sxpznaion for the 1659 ssason helf a dozsn additional members have teen
odnittsd to the sosiety.

Herbnge Production and Utilisntion,

All the 19 farmeres for whom grass was dried at the centre were
vigited and informatinn vas hbtalncd relating to the cnsts of herbage prod-
uction. Altngether a total ofF 3 333 cutting acres was dealt with during the
seassn, giving an average of 24 cutting acres for each dey the drier was
working. The acrenges f the different cr-ps cut for drying are shown in
Table 14. ItWee apparent that greatedt reliance was placed on the use of
temporary leys for drying, even though a number of special ¢rops such as
lucerne ~and tref-il were also tried, Imcemme scems t» be a particularly
suitable innovation for the area, and where sown it met with a marked
success, The sccisty hns received a godd deal of assistance from the Ilocal
N.A,A.8, Grassland Advisor in the drawing up ~f the season's cutting
programme, as well as in the manapement »f the leys for drying. Advice was
alss given regarding the sowing of special mixtures for drying, and it is
encouraging t note that more and more of the members are now sowing these
mixtures. By experience they have learnt the importance of producing high
giality herbage for drying and heve learnt, too, the part that grassland
manegement can play in achieving this gwal. The rates of epplication »f
fertiliser were fairly high and = large proportinn »f the total acreage
received dressings »f up to 10 owi., per acre of cumplete fertiliser. In
addition the crops were generally g:wen fairly generous top-dressings of
nitro-chalk or sulphate of ammonia in between cuts,

PTable 11.

Aoreages of Different Crops Cut for Drying.

: Number of Acres Cut, ¢+ Total
: : : : s Cutting ; Perocent-
Crop, : Onoe, : Twice, : 3 Times,: 4 Times,: Acres. :  agoe
Pormenent Gress : 3 : - : - - : 3 : 9.3
Seeds : 137 :  55% : 273 8L : 228% : 68,5
Lucarne : 13 13 ¢ 43 8 47 ¢+ 4b.1
Italian Ryeprass : T+ 7% - - - 15 kb
Trefail : I - - - : L 1.2
Oats and Vetches L b s - - : 8 2.4

-

Total . 196% ;B8O : 402 i 46% . 333F . 400.0

W

Percentags ___ : 58, 20 : 122 : b9 ; 1030 : =

D

An attempt was made by the centre to schieve a uniform level of
grass supply for the drier, and a cutting calendar was drawn up in c-msult-
ation witn the National Agricultural Advisory Service. Any idea »f adhering
strioctly t» such a cutting prigramme was ~ut ~f the question in 1949, dut,
nevertheless, the general aim was to induce a regular succession of grass
throughout the season, A number of the farmers concerned were beginning to
adopt a definite system of management for their grassland in order to have
a sequence f fields ready for cutting at intervals during the summer, The
followinsg two examples of sequenced ~f cromping of grassland for drying
should serve to illustrate how members of the society faced up to the problem:

Farm A. Farm B,
Barly-Seasm  Italian Ryeprass Italian Ryegrass
Ordinary Ryegrass Leys
Mid-Scas.n Coekaf»t~-Clover Leys Lucerne~Ccksfayt Leys
Tucerne Leys CocksfHart Leys

Late-Seasnn S.23 & 3.24 Rysgrass Ttalian Ryepgrass
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Originally, basic acreagss for drying were allocated to members of
the ancioety, nnd copitel fer the formaotion of tho centre was raised from
mzsbers on the brsis of $hose nereages, Thus vach member of the society contri-
buted recurding bto th- ~erzage of zress De intonded to dry., With the expansion
of the centre for 1950 it ves agrzed th~t members should each provides three
times their basic acreapgs for drying ceach season, In this ¢onnection it I3
interesting to note that during the 4949 season no lsess than 59 per cent of
the screage was cut once only for drying, while only 17 per cent was cut three
or mors times, This was lisrgely due to the dry summer and to lack of grass,
but pardly elso it was dus to the uso of figlds far other purposes besidss
drying. 0f the 2593 acres of permanent and temporary grass cut for drying, 2%
acres provided 2 hay crop as well., In cddition some fields yiclded a silage
orop, while othsrs wers grazed either before or after cutting. It was apparent
that relatively few fields were ressrvod cxcelusively for drying purposes.

Altogether, 40 ficlds were used for drying, the average size of which
wns just under five acres., The number of cuts taken from each ficld varied
betwaen onz and four, but actually only five fields were cut as many as Jour
times. The average yleld of dried prass per cutting acre varicd considerably
end ranged from 2% cwt. 5 48.2 cwit, The range in yield per cut is shown in
Tabls 12,

Table 42,

Ronge in Yield of Dried Grass,

Number of 3 Yisld por Cutting

Fields, : Acra,
: (et ),

L : Under 5

9 : S5 and " A

27 s+ 4C 0 * 45

14 : 15 ¢ no23

14 : 20N " " 25

3 s 25 v n 30

3 : 3G 0" n 35

1 : Over 35

During the 1949 season the total throughput at the centre amnunted
to 235 tons, of which 23{ tons were baled and 4 tons milled. This amount
gives an avsregs yield per cutting acre for 2ll crops of 14 ewt, of dried
gress, As far asvbulk per acre was concerned, the lucerns crops exceeded
those from the grass ficlds by 5 cwt. per acre per cut., while in the one
instance wrers an oats and vetch mixteare was dried the yield was higher still,
Whereas the grass fields tended to be multi-use ficlds and were noit exclusively
reservad for drying, the lucerne ficlds on the other hand were all kept solely
for this purpose, This resulted in 2 higher t.tal output of dried grass from
the lucerns fields then from the gzrass fields; 3 tons 53 cwt, compared with 1
ton ; owi, (see Table 13},

Table 1 3.

Yisld of Dried Grass per "Actual Acre"® and
per "Cutting hcre"™*

: : . Total ¢ Yield

: : . Yield of: ey & Yield per

: Aotual ; Cutting : Dried : Jctusl : Cutting

Crop. . Acres, : Acres, ; (rass. : A0PC. : Acre,

: : :Tons.CWt.:Tons.CWF.:T)ns.th.
Gress : 1795 : 2783 182 0 4 X D 13
Cacerno : 43 ;47 o+ 42 10: 3 53 0 18
OP.tS & Vetches H }+ . 8 . 10—-_1-0 : 2 ,12,:?_ : 1 6
_ A1) Crors  : 196% . 333%% :23% D 4 b : O 1k

1 actual =cre
2 cutting acres,

* a,g., 1 acre cut once or more
** e,g. 1 ncre cut twide
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The best sample of a ficld showing high yield was a Li-ecre-tst-
ycar lcy which was dircctly rcsceded after potatocs in Scptember, 1948, Tho
scods mixturo consigted of ryegrass and clover = S.101, S.23, S.24, New
Zealand He1 Short Rotation Rycgrass and clovers, The ficld was given a.good
drcssing of ground limestone and basic slag in the autumn; and later, in
1949, it rccecived top-dressings of nitro-chalk and "complcte". In all, four
cuts for drying were taken aftcr vhich the ficld was grazeds The yiclds are
shovn in Tablc ths .

f

Table 1k

An Example of a High Yiclding Ficld,

P : : Yicld per
No, of 3 s Total :  QCutting
Cut, ¢ MNonth, Yicld. : Acro. : Analysis,
; : Tons. - Owbs: Cwt. : (% Crudo Protein)
1sts ¢ April : 3 15 17.6 : 19,16
2nd, : Junc i 10 .5 LB, 2 : 15,67
2rds : July : 2 7: 11,1 : -
Lthe ¢ August : 3 0 : 1he 1 ) : -
A1l Cuto : 19 7 s 22,8 g (Average Yicld per
: : Cutting Aorc)

The 4i-acrc ficld yiolded a total of 19 tons 7 owb. of dricd grass
in four cuts, which gives a figurc of 22,8 cwhts pur cubting acro or 91,1
cwts pcr actual acrce Although the yicld from this ficld was oubstanding,
it domonstrates tho high lovel of cubput that can be achicved from gragaland
cven in a dry scason. Generally speaking, it was found that the later cuts
in Spetember and October had low yiclds.

Onc of tho objecctions that is sometimes levolled at communal
drying schemes is that only a relatively small acrcage can be dried for
individual members, with the result that only a small quantity of driod
grass is availeble per farms ~In the caso of this particular centro tho
avcrago quantity of grass dried and roturned o the ninctecen farms' co-
operating amounted to 12,37 tons per farm, which was not anm inconsiderable
contribution to their supplics of fceedingstuffs. In a moro normal soason,
when throughput shsuld be greater, the contribution would be oven higher
stills The range in the quantity dricd per farm is shown in Tablc 15,

Tablo 15,

RBange in Quantity of Dricg. Grass per
Farm,

Wumbcr of : Quantity of Dricd
Farms, Gross.
: (tonse )
I H Upder 5§
8 : 8 an LI (o]
) : 10 w n 15
2- H 15 1 " 20
1 : 20 " 30
' 1 s 30 n 1] l-|-0
- : o " v 50
1 : 5 ¢ " 60
19 H -

] Of the nim.:tccn farms which reoceived dricd grass from the centro, -
fiftoon pt?ssasscd dairy herds and in all these oasos the dricd grass was
fed to dairy stocks The mothod of fucding varicd considerably, but the
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majority of the farmers reparded tho material as a oconecentrate and f2d eccord-
in7ly. Cn sane farus dried grass vas fod once cach day et & rate of 43 1lb.;
on others, ive f:eds worz iiven, One farmer rssortid to thes practice of only
fssding conczntrates to cows giving ovar % gallons, and he found that this
aystem cut down the use of purchased concentrates by one-half, Generally scme
of %he dricd orass was spar:d for young stock, For instance, the calvss on one
farm raceived dried srass ad 11b fur two munths and then cne feed each day
»lus hay., ©n the four farus where no dairy stock was kipt the dried grass

was fzd to store or fattenine cattle and swes at lembing time. In ons or o
cases a dsrtain emount of drikd grass wos sold at & price £40 wbove the perecent-
ege of crade nrotein (=, p. if porcentane crude protesin = 17 per cent. thsn
selling price = 17 + 12 = £27 ner ton). Al ths ferners visited were 2211 of
praisz for the fecding qualities of dried grass, and their only cunplaint was
lack of a large c¢nough quantity.

Lny discussion of foeding is incamplete without some rofercnce $o the
analysis of the driszd grass. A largs number of gamples wore sent away during
the summer for znalysis, the charg: for each sample being 7s.6d4. Although
semples wers not takon from every ficld, enough were provided to allow a
fairly good picture to be built up of the quality of thu neterial throughout
the season, (323 Table 46), .

mable 14,

Averapgz Analysis of Drisd Grags Jamples
Turing Differant Months,

H = Crude

Month, : Protein,
April : 15.22
lay : 14,27
June : 15.25
July : 16,97
Lupust : 17.69
September 24.38
Octobar : 13,00

Tre highest protain contant rascor'ed during *he scason was 2753
psr c:2nt crads protein from a sample taken from a lucerns field. IF the
analyses of drisd grass samples arc cxamined accordin< to the type of crop
involvsd, lucsrne shows eonsistently *he: highest peresntage of crule protein
(s23 Table 17).

- Pablo 17,

Averags inalysis of Dricd Grass Samples for
Diffsrent Cropa.

« 7 Crude

Crop. i Protein,

Graas : 14,97
Lucarno : 17.97
Cnts and Vetchos o 15,50
All Croos L 15 7%

Altogether analyses werc availab’e Tor 35 samnles and for these the
crids protain eontont everrged 45.74% per cent, The range in protein content 13
shown in Tabls 18,
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Protein Analyses of 36 Samples of Dried
Grass.

Nos of H
Samples : % Crudy Protecin
-3 t 10 and undexr 12
9 s Jo n ] 1,',,
11 : L v 16
5 : 16 + v 18
N 1 ig 1} ‘ 20
3 ’ 20 n 1 22
1 3 (ver 22
3
36 : Weiphted Average = 15. 74

The Costs.

The total costs of herbage production and these incurrcd at tho
centro itscld are set cut in Table VIIT ( Appendix B)e 4s far as herbege
producticn wes concerned the average costs per ton of dricd grass averaged
£3,11, 5, while the avcrage costs incurrced at the centre came to £11,18, ke
This gives a total cost for dricd grass of £15, 9 9 per ton, but it should
bo notod that certain financial charges - interest on Mivistry loan, rcpay-
ment of loans and bank charges - have been excluded from this figure (sce
Notes on Costing Method, Appendix 4).

Me rato of throughput of dricd material at the cenirc is a factor
that plays an important part in determining the cost to the farmer of dried
grass under a systom vhoxcby an hourly rate is charged for the use of the
gocicty's facilitics, Tho type of material for drying and its moisturo
content will de the basia factsor determining the throughput of any ono
varticular dricr, and the throughput is found to vary invemscly with the
moisture ccnbent, Table IX, (4ppendix B) shows the veriation in cost to the
Parmer por ton of dricd grass as a result of differences in throughput,

: -t was not found possible in thisg investigation to mcasuro in terms
of cost the cffcet of "wilting" on the drying proccss. Again, no information
was available relating to tho moisture content of the fresh grass brought to
the dricr, At he samo time, however, one of the most ovromising av =iues open
to exrloraticn es a mcans of reducing costs appcars to be that of "wilting®,
or using natural mcans to reduse the moisturo content of the frosh grass
pricr to drying. Partial wilting, at any rate, has boen shown to causo little
raduction, if' any, in the feeding valuc of dried grass; while its rosults in
torms of a lowering of costs could be quitc large. Tho usual moisture content
of fresh grass on a noxmal dey is somothing in the neighbourhood of 80 per
cont - probably slightly abova this pigurc in the morning and slightly lcass
in the aftcrnoon. By partial Wiitingin thc £icld for about 24 hours it is
possible to reduco the moisbure content to 75 por cont or less. This .
reduction of 5 per cent will result in the ratio of water: dry matter being
rcduced from 4it to 3:1, or, in other words, the quantity of water to bo
evepcrated by artificislmcans in order to produce one ton of dricd material
will be lcss by onc tons The offoct of the water content of the fresh materiel
tho quantity of water to be ovapeorated is illustrated in Table 19,
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Table 19,

Tha Effcet of the Watar Content of the Herbagas

an the “uantity of ‘jatsr f be iveporatad.(a)

: T Tons :

s of Frcch. : Quantity of
: Grass Requiroed;prisd Grass (in
Ratio : to Produce : 1lbs) Producad
of ‘iatar: (bj 1 Ton of : From 4 Ton of
Dry Matter,*"4 Dyiosd Grass,: TFresh Grass,

Wolstura
Contaent of
w_FTesh Grassa,

e ar v we e e ]

[T I T )

Per gent. inns. : Lhs.
95 : 19.0 : 1 20,0 1 142
90 : 9.0 : 1 : 10.0 : 224
85 : 5.0 1 4 : 6.6 : 336
86 : b4 5.0 : 448
75 : 3.0 1 : I : 569
70 : 2.3 :1 3.3 : 672
65 : 1.9 ;4 : 2.9 : 784
4N ' 1.5 : 4 2.5 : 896
55 H 1.2 : 14 : 2.2 H 118
59 . 1.0:¢ 1 : 2.n : 142C
45 C.8 : 1 : 4.8 : 1232,
[.Xe} N6 + 1 1.6 ' 1344
35 C.5 : 1 1.5 1 1456

SR

(2) Celeculations are based on the assumption that complete evaporation
of medsturs takes place,

(p) This is known as the Yater-Ratio and represents the amount of water
tnat has to be evavorated to ovroduce 4 Ton of dried grass,

Any discussion on the costs »f production of dried grass is lessened
in value unless th2 proiv-in nnalysis of the dried material is also taken into
considsration. It has already been stated that tho parcentage crude vrotein
for the analyses available averaged 15.74 per oent. If the costs of production
of dried grass which averaged £15. 9, 9 are examined on this basis, it will
be found thet the cast of producing 1 1b, of crude orotein avera ed 4r,54d.
Tebla 27 has been comstructed to illustrate how *hs oost cf producticn ol oruds
protain will very dzpending cn the eruée protein ccntent of ihs dried raterial,
asguring & consian% coat of £15, 2. 9 for produsing 4 ton of iried grass.

Table 2C.

Variation in Cost »f Production of Crude Protein
whare tha (sst of Productin of Dried Grass is

£15. 9. S

% Cruade Protein :
Cost par 1lb. of3 Cost ver Cwt,

-},

in Dried :
Material, + Crude Protein:of Oruds Protein.
2 : Panes, :  Shillings,
1? 1 1%.%3 : 155
F : 45, : s
a2 : 13.Bg : 428
. 12 : 12,7 : sat
“A : 11.85 : 42
. : M.05 : -
2 T :.
14 S Y N 35
24 : N9 : Ti
22 : bk : e
23 : 3 : .
24 : G : =3
2 H 0'0% : <x
5 : 2.3 : 2x
3 : Bed s

™

*
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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).

Section IV - The Value of Dried Grass together with a
Cmperison with Other “eeds,

The artificial drying of green crops is generally recognized as
being the method of conservation which results in the production »f material
corresnonding most closely, in cemposition and feeding value, with the prop-
erties of the sriginal cr-p, As in the case »f the production »f all feeding-
stuffs, the aim of the process is 4o produce a feed rich in protein and starch
equivalent., At the same time, however, dried grass also has the added advant-
age that it contains certain factors which help to promote health. It contains
carntene, vitamins, a balance »f minerals and certain nther accessory f~nd
factnrs which help t» enhance its value, and whioh 1t is difficult to assess,
Broedly speaking, dried grass is valued on most farms for its contributinon
towards protein supplies; but owing to the variability in its comprsition
and Pretein content its valus as a feed shows wide differences. It has
* already been shown that the analysis of the crude protein 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 nurmal range lying hetween 11 and 2k per cent.* This variability
of crmposition is typical of most farm-produced feedingstuffs, as opposed to
the greater uniformity of composition of purchased feeds, and, thus, in any
agsessment of the relative value of hcme-grown feels thid variability in
compssition has t5 be borne in mind,

An attempt has been made in Table 21 tn measure the food value
por acrs, in terms of starch and protein equivalent, for a number of farm-
prduced feedingstuffs. For these calculations the yields for dried grass
end silage are based on the results of special (1949) cnst investigations,
while the yields for other crops are based on the unpublished results of
investigations intoc the eosts of production of certain orips in Wales for
1 949'

Frum this assessment of the relative contributioms o»f starch and
protein providel 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 sulution of the problem of self-sufficiency. If une assumes
that a field reserved fir drying is out three times during the season, then
its contribution towards both staroh and protein supplies is quite consider-
able. The only nther erops listed in Table 21 that apprnach it as s-urces
of protein are kale, beans and silage. As a crop, however, kale is hardly

~¢omparable with dried grass, vhile the acreage ~f beans grovm in Wales has
never becen large, Silage-making, on the other hand, -is .n the increase and
can be expected t. oontribute e larger share towards winter feed supplies
in tho future. Dried grass and silage, particularly grass silage, therefore,
are the two orops which hold most promise as svurces of extra protein., An
acre of grass cut three times during a season for drying at the very leafy
stage can yleld 685 1b. of protein equivalent. In the form of 4st quality
silage, however, the yield would be only 426 1b. An acre of good meadow hay,
on the other hand, would yield only 4172, Ib. GCalculations have also been
made of the yields of sterch and protein on a per tor basis and these are
contained in Appendix B, Table XI. Again, in terms nof yield of protein per
ton the contribution of dried grass is anly excceded by that of beans, and

thus we are given further evidence of the relatively concentrated nature of
dried gress as a foed.

A farmer who is contemplating the production of dried grass is
congerned not only with the quantitative aspects of protein production, but
also with the cost level at which that protein can be produced. Moreover,
he is intorested in the relative cnst levels of protein production in differ-
end crops, and particularly in a comparison between the cnats at whioh

. * W, R, Muir: "The Feeding Value nf Conserved Crops". Report of N,F.U, Crop
Conservatiim Conference, Nay 1949, p. 38.
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Yields of Sturch Bquivelent and Protein Equivalent
Por jer: Irom Different Crops,

D . Yield »f : vield of
: Tolal Tinld, : Starch (e} Protein (c)
t.

Crop. X :_of Orop. -+ Equivalent,: Equivalen
: ' ; Per Acra.
Dried Grass:— . : cwt, : 1b. T 1b,
3 Cuts Very Leafy L (a) - 2838 . 685
3 " Ieafy ;45 ) s 2606 : 459
3 " Early Flowering Stage : 45 a):: 2580 : 513
3 " Iucerns Meal ;o 65 a) 3647 : 983
Grass Silage:- . : . :
3 Cuts 18t Quality : 200 a) : 28457 : 426
3 " 2n3 Quality ;200 (a) : 2822 384
3 "  Hay Maturity : 220 a) 2513 : . 35
Cereal and Legume Silage:- ‘
Oats, Green ©or 126 Ea : 1256 : 113
Vetches & Oats, green fruity : 126 a) : 1826 : 225
 Vetches & Oats, acid brown : 126 (a) : 1835 : 395
Meadow Hay:- . : |
Good _ : : 254 (b) 1040 129
Very Good . : o 25.4 (b) 1349 - 249
Seeds Hay:- s z
" Ryegrass and Clover 292 (b) : 4255 : 239
Kalse:~ ) : ' . : :
' Thousand Head ' t 374l Ebg : 4319 : 587
' Marrow-Stem _ i kb (b) 377k : 545
Mengolds, intermediate . 540,24 (b) : 3754 242
Oats (grain) LOAT.69 (B) + M9+ - 159
Boans : 47,0 () + 1253 375

: :
- . . L] - g N RS

TR Peebe et e s . - . . .
it e BN " PV

(&) 1. Basad on unpublishad results of special Grass Drying Investigation
(1949). Department of Agriocultural Economics, University College
of Wales, Aberystwyth.

2, A. M. M, Rees; "Silage-Meking in Wales, (1949): The Present Position
and Costs of Praduction”, Department of Agricultural Economics,
University Cuollege of Wales, Aberystwyth.

(b) Based on unpublished results of investigations into the costs of oroduction
of certein orips in Wales for the cropping year 1949, Department of
hgricultural Economics, University College »f Wales, Aberystwyth.

(o) Based on Standard Tables of Composition and Nutritive Value »f Feeding-
stuffs, J. C. B, Ellis: "The Feeding of Farm Livestock" (Appendix).
* Crosby Lockw>od, 1947.
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protein can be produced in dried grass, silage and hay ~ the three products of
grass conservation, £ fair assessment of the pusition cannot be obtained by a
straight comperison batvwasn costs of production per ten or even by a compar-
ison tased on the costs per unit protein or costs psr unit starch. Questions
such 23 the general availability of feeds, their suitability for foeding to
the diffsorent classes of stock, &nd the way in which the production of the
different conssrvation products can be fitted in to the farm routins, are all
guestions which have {0 be considered and it is impossible to place any cash
value upon them,

Tablz 22 bas been constructed to show the relative costs of prod-
uction of strrch and protein in dried grass, silage, hey and a number of

Cost ner Ib, of Starch Equivalent and Protein Equivelent ]
' fron Different Crops,

Cust of ": Cost per ': Cost per °
Production : 1b, of : Ib, of
Cron, : Por ‘fon, : S.E. : B.E,
Drizd Grass.:— : £. 8. A : Pence. Pence, -
3 Cuta, Vary Leafy : 16.1¢, 0 (a) 3eth : 13.00
3 " Ieafy : 1640, € (a) @ 3.42 : 19.¢1
3 " ©PBarly Flowering Stage : 16.1C, ? (a) : .45 r .24.56
3 " Tucerne Meal : 16,40, 0 (a) : 3,53 : 13,10
Gress Silage:=- . '
3 Cutse 18t Quality | ¢ 11, 3 (b)) 1.3 ¢ 8.8
3 " 2nd Quality : 1.1, 3 (b) 1.33, ¢+ ° 9.85
3 "  Hay Maturity : 4a11. 3 (b) s 143 : 1C.87
Osreal & Lepume Silage:- : ;
Onta, gresn v 2,460 b (b)) 3.39 : 37.73
Vetches & Oats, groen fruity : 2,46, & (h) 2,36 : 18.56
Votches & Oats, acid brown' : 2464 & (b) ¢ 2,32 : 10.73
Y¥sadow Hay i~ : : : .
Gwed . - : bt 7 (e) + 4033 ¢ 10,67 -
Very Gond bl 7 (o) ¢ 1,02 : 6,29
Seeds Hny:- | o : :
yagriss end Clover : b 508 (e} 1.19 : 747
Kale:- ; ;
Trousand Head : 2, 0.0 (e) : 1,96 : 14,40
Merrow-Stom : 1. 2.0.0 (o) s 2,24 : 15.51
lergolds, intermediate 1.15. 2 (o) 3.05 - 47.25
Oate (grain) . t41. 10 8 (e) ¢ c2.M 1 5.7
Baoans ' !19-18- 3 (c) ; 3-211- ; 10.83

Jg EE O s : " - u ——

(a) C?‘stlof £16.10. 0 psr ton for production of dried grass derived as
ollovis:- ‘
Commranal Centre with output of 4 owi, per hour charging £2,10,0 ver hour
Contract charga for Drying 1 Ton = £42,10, 0
Cost of Growine Herhage = L. 0, 0

£16.40. 0

(R) Bezed on results of special Silage-Making investigation, 1949, Al 3 Reos,
"S;.:!.:‘.ge—l.{akimr_ in Yales (1949), the Prescnt Positicn and Costs ©7F .

Production". Dopartmant of Agricultural Economics , University C,llege o2’
Ylales, Absrystwyth, :

(e) Based on unpeblishod rosults of investisations int the costs of prod-
uotiun of certain er s in Waleg for the orcpring year 1949, Departmeut
of Arricultural Zeonomics, University College of Wales, Aberystwyth,
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other home-grown feedingstuffs, The costs of production for the diffsrant
i‘;; ﬁs are 'ba_sed on the results of actual investigations in Wales in 41949, and

1ey have been related to the usual fecd-stendards - starch and protein equiv-
a]‘.ent. It_has been assumed that the whole value of each feed is either
firstly, in the storch equivelent, or, secondly, in the protein eqpivaient.
From an examination of Teble 22 it is appareit that the preduction of drisd
grass is by nn means the cheapest method of producing an energy food, In fact
the ¢ost per unit S,B, was found to be lower in the case of practically every’
other home-~growa feed and dried gress could not be cnmpared with grass silage
hay or oa.ts-as.a cheap source of energy supply. The cost per lb. of S,E. came’
‘;:jﬂt pencff‘-ln the case of very leafy dried grass comparad with 1. 31 pence

or st qualivy grass silage, 1.33 peace for good meadow hey and 2,01 pence
for Oats.(gram). But dried grass is produced primarily for its protein and
not for its energy value in terms of starch equivalent, If a comparison is
meds on the basis of the cJbst per 1b. of protein equivalent it is again found
that the.msts per unit protein are considerably higher in tha case of dried
gress than they are for grass silage and many other home-grown feeds, For
instance, the cost per 1b. of RE., came to 13.M0 pence in the oase of very
leafy dried grass compared with 8.8 psnce for 1st quality grass silage, 40,67
pence for gond msadow hay and 410,83 pence for beans, Nevertheless, despite
these diffarences in comparative costs, producers still persist in making
%ﬁid;wgrass; and snme of the reasons for the persistence cen be stated as

(1) The loss of nutritive metter is much less in the case of
artificial drying than that involved in nther methods of
grass conservation, Watson* has summarised the position
in Table 23,

Table 23,

Rslative.Nutritive Value »f. Hay,; Artificially-dried Crops,
and Silage, Based on 100 1b, in the Sriginal crop.

‘Starch  : Digestible
¢ Equiv- : Crude

t alent. : Protein
Product, : - 1b.- 1b,
Fresh ornp : . : 100.0 -+ . 400.0
Artificially-dried - : : 95.0 92.5
Silage made with sugery materislas ~r :

: acid : 775 ¢ gn. Q
Ordinary silage ) e 65.0 60.0
Hey made with special eppliances - . 60,0 75.0

! Hey made nn the ground - : 55.C 67.5

(2) There is less labour involved 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 o-nserved by artificial drying than by other means,
_taking int~ acocount- the vagaries >f the British summer and
‘the possibilities of waste involved in silage-making.

(5) Dried grass is a far more osncentrated feed than many other
home-gr wn fzeds and is more nwmparable with sme purchased

4 o noentrates.

' Cost indices have been c.nstructed using as bases the c)st per unit
S.E. and cost per unit P.E., in gnod mead w hay and in oats (grain). An attemr?
has als» been made o construet c.rbined S.E. and B,E, cost indices anl these

¥ g J.watson, "The Scienoe and Practice of Conservation: Grass and Forago
" Crops". Table CCCCIX, P. 738. The Fertilizer & Poodingsiwrrs Journal, 1939
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ere contained in Appendix B, Table XIT,

Another method of camparison that can be applied is that of calcu-
lating feced values f£or the different crops based on the c¢ost per unit of
starch and protein eguivalent. The unit values arv caloculated according to
the system laid dovm in the "Renort of the Departmental Committee on the
Rationing of Dairy Cows" and are based -n the market price plus carriage of
two typical starchy frods, and of tw: high protein fo-ds. These unit values
are issued at intervals by the Ministxy of Agriculture and Fisheries and, when
applied t» different foudstuffs, really represent their market replacement
values: that is, the c¢ist of replacing them by purchased eoncentrates, Table
XIIT (Appendix B) has been constructed on the above principle for a number of
home-pgrown fo.ds, At the same time, the feed value of the different cxrops has
been related t> the oonsts f production. The resulting margin between the
feed valus and the cost »f production shows dried grass up in rather an
unfavourable light in comparison with hay and grass silage, but it should be
remembered that n» allowance has been made for the value of carotane and
other accessiry fuod factors,

8¢ far in this discussion on the value of dried grass in relation
t> othor 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
une of these home-grown feeds is better than another, as it is felt that on
myst farms dried grass, silage and hay are not competitive but complementary
t) one annther, nnd that they can 2ll play a part in the feeding programme,
It is, howrever, in relation to purchased feedingstuffs or concentrates that a
comparigon of this kind can be of value. Grass drying, as originally concelvad,
was designed for the production of a commodity which would replace purchased
concentrate feedingstuffs, and it is in-that light that much of the expansion
in grass drying has been undertsken. The cheapness and sbundance »f purchased
concentrates in pre~war days were sime of the factors least encouraging to
the production of dried grass , whereas today their dearness and scarcity are
the factoirs which chiefly encourage its development. Any advantage that
grass drying has must depend con whether its cest »f production can compare
fairly reasonably with the cnst of purchased c.ncentrates; in the remainder
2f this section therefore, a comparis-m is made between the value of dried
grass and that of a number »f purchased feedingstuffs, '

Table 24 sets Hut the yields of starch equivalent and protein
equivalent in dried grass and in certain nurchased oil cakes and meals., It
is apparent that on this basis dried grass cumpares not t:o unfavourably

Table 24.

Comparative Values of Various Feedinpstuffs in Terms of
Starch and Pratein Equivalent,

: Starch : Protein : Yield of ¢ Yleld of
:Equivalent:Equivalent: §,E. per ; P.E. per
Feedin,qstuff. - H (3.) : (b) H Tono H Ton, o
Dried Grass:— : : - 1b. : ib.
Vory leafy : 56,3 : 13.6 :+ 4264 : . 305
Leafy : 51,7 : 93 . 1158 ;208
Zarly Flowering Stage 5.2 0 8,2 ;4447 ¢ 184
Lucsrne Meal -3 Bl 135 ¢ 1122 302
0il Cakes and Meals: : s :
Linsesd Coke : 740 ;25,4 3 1658 i B62

Ground-Nut Ceke, deoorticated : 73,0 : .3 : 4635 : 925
" " " undecorticated: 56.8 : 27.2 : 1272 1609

Coenonut Ceke : 76,8 1 6.4 ¢ 4720 367
Cotton Cake, Bombay 1 40,0 ¢ 45.2 896 o
" " Egyptian ;o M.6 1 47.3 : o 932 i 68
Palm Nut Kernel Coke, English : 73,2 : 46,9 : 16k0 : 319
" 1 1 I Tnported : M.7 . 13,9 . 1820 : M1
Maize, fleked = : 34,0 9.2 : 4832 £06
Fish Meel, White : 58,9 : 530 : 49 ;87
Barlay Hrewexs‘ Gralns Fresh 1 8. la- : 5. : 2 112
Dried : : 2,5+ 4382 280,
Woatinas : : 1 .8 o4 : 242
Broal Bran 22 65: t 400 - 95k ¢ 22

(a) & (b) Based on Tablos of 0>mp bsition and Nu tritive Value of Feedmg,stuffs.
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with certa:}n purchased concentrates, even though it cannnt be compared with
the very high protein feeds such as linsesd ceke, ground-hut cake or fish meals
As far as yield uf protein is concerned, dried grass 1s fairly closely anal-
arus €1 fleked neige, browers! grains, weatings and bron, and can thus be
-clussified as an intermedinte o-oncentrate. : *

: _If the yields of stsrch equivalent and >f protein equivalent are
- ralated either tn the.cast of produetion in the case of dried, grass, or to
the purchnse price :n tie farm-in the case of other concentrates, it is found
that the cns'{: per 1b, »f.P.E, in high quality dried grass is approximately
the same as in the msjority f cincentrates. (see Table XIV, Appendix B).
. As_the avorage prices.per t.n fr purohascd concentrates are based »n the
E:ggei i‘ul(l}.:.ng in 12)00::;:1101‘ 1949, and as n: sccount has been taken »f the more
nt incrzeses in their DPa ! i
Fontn ity Seteq, o i G?Bt’ it é;pu:i:‘s that at tidsy's prices the advantage

Section V = Conclusions,

- Grass drying is now becoming firmly establichad as a regular feature
of fayming practice in Britein, It is a method of grass oomservation, hovever,
that has given sc:pe t2 a mumber of different methods of organisetion which
oen be broadly classified as fllowsaw \

I. Commercial farm grass dryine orpanised for;- |

a}) The producting of dried grass. for farm use,
b) The production >f dried grass f9r sale,
¢) Dryinn crops on contract,

-(4) 4 ¢ mbination of (a), (b) and (c).

IT. Co=-operetivs rrass rlryiﬁg srranised by -

b) An old-cstablished” Farmers' Co-nperative Socliety.
¢) A spogialist Farmers§ Co-operative:Society .formed for
grass drying. the ' -

. {ai The Milk Harketing Board.

III. Grass dryint orpenised by n partnership of, say, helf a d»zen
farmers for:- . ;
(2) The production of dried grass for use on their own farms,
(b) The production «f deisd grass £or sale. '

Ec Drsing crops.~n contract,
-{d) A cabinatiom of (a), (b) and (c).

IV. Grass drying oreanised by a profit-makineg joint-stock c-mpany Por:—

Growing and drying its own or-ps for sale,,

Purchasing orops grom by others anl drying them for sale,
Drying oraps on contract. '
A combinntion of (2), (b) and (c). |

RO TP

: ~ This report has dealt with only two methods of organising srass
drying. It has dealt with some of the economic aspects >f grase drying on the
frrm and at a cwrunal centre organised on co-yverative lines. Although these
two mothods differ very much from -ne another in swme respects, the fundamontal
problems confronting each set of producers are basically the same,

o berin with, whether an individual farmer or a Zroup of farmers is
embarking on qrass drying a certain number of c.nsiderations hove t» be .
weighed up carefully before the praject is finally decided upon., These consid-
erations include questions such as thoso relatin: t> the canital requirements;
the type of drior t5 be used anl its potential output; the labour roquirements
and suoply; the supply of material for drying; and, most impartant of all, the
fundamental question of whether -this process of gress conservation is worth

undertaking,.

- As far ns oapital Tequirauents are ¢oncerned, there is no denying
mplent/ the feet that heavy canital expenditure has to be incwrreld/and equipment for
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prass dryinpg. Evea for a smell type of drier the minimum initial -capital
sutlay can be pleced at botween £1,000 and £2,000, while in the case f a
communal centre £6,000 - £12,0C0 is zencrally raqiired, The number »f farmers -
who ean afford t) raise £1,000 ~ £2,000 ©or investuent in & new farm enter-
prise such as grass drying is bounl b~ be limitod, especially in a country
like Wales where the scale of farming nctivity tends t> be small. On the
mejority f Welsh dairy farms, evon where the ocapital is available, it is
probably true to say that it could be more profitably invested either in the
improvenent ~f buildings or in the purchase ~f more uvssential machinery than
in the -utlay on plant and equipment for srass dArying. It is evident that as
an individual farm enterprise this methnd of grass conservation is beyond the
nzans of the majority of farmers, end oun be cmtemplated -nly by the min rity
Wwh) are mre successful and in a bigger way -f business. On the nther hanhd,
prass Arying along eor~opérative lines is an altogether differsnt proposition
~nd ~pens up possibilities »f bringing the artificial Arying of crops within
ths reach of the thousnnis of small dairy farmers who predominate in this
¢.untry. By contributing, say, £200 towards the sharc canital of a co=
merative srass dryins society, a farmer mey have the apportunity of drying

20 cuttins meres each senson At a fixed contract charge , and in terms of dried
grass this acreage may yield him 20 tons of valuable winter feed, The financial
agsistance available frm Ninistry of Apriculture funds hes lessened the
capital demands -m individual farmers and has given an added incentive to this
type of organisntion, '

There are tulay in Groat Britain at lonst fifteen different manufact-
urars vwhe 2re interestel in the productim of grass driers, nnd the drying
nlnnts “n tha market ranre from the smelle-nize fam frier to the largo factory
installrtion. The price ranze is also considerable, while the rated outputs »f
the different mechines vary from sbut 1 cwt, t3 20 owt. por hour. The farmer
ar group of farmers c¢-ntemplating the installation of a prass drier thus has .

a wide range of types to choase frm and can select according t> the circum—
stances prevailing. At the same time, however, the advantages of economy
aceruing from the use of sutomatic stoking arrangemsnts for the furnace and
from tho use of automatisz fzeding and tedding devices for the wet grass should
not be ignored. Nevertheless, the nrime consideration ~ . shwld be reliab-
ility of working; and in this respect driers possessing the minimum of moving
parts seem t9 have an advantage,

The introduction of a grass drier t» the farm may involve a serisus
disl>cation in the organisation .f the farm labour sunnly, and may result in
unlie intorference with rerular farm work, In order to eliminate as much as
possiblo any such interference, it was zenerally found advisable .n most farms
%> ignire the possibility of oonbinuous working of the drier and to rely
lnstx‘_aar’i on the oporation of a single shift, corres>mding to an ordinary farm
Vorking lay with nossibly the addition of seme overtime. Again, with ‘the _
.'f‘»m?_?.llc-:r typs of drier with ibts lower labour requirements, there are possibil- -
itics of ursanising dryine £ fit in between the morning and evening milkings.
Nevartheless, if the advantages of continuous working ere to be -btained and
if a foirly long drying seasm is ¢ ntermlated, the factory-like pricess of
grass drylps sill) inevitably result in the imposition of a o msidersble strain
n the foIt/iRtess the Iabour torco is sunplemented by adiitional labour, The
7peratisn Of & drying nlant , whether small or larpe, calls for oontinual
skilled attenti-n and will thus demand eithen a fair amount »f the fammer's
mananerial tine or elso the otployment of reliecble mon at the plant. In the
5Ama way, ruch of the suocoss in running a co-operative grass drying centro
Will dspend on the ability of the manager. Morenver, me >f the problems that
has t5 be faced in the Hranisation >f any coxrunal centre is the employment
of tl}e 1absur force in winter, Unless profitable work can be f£wnd during the
E‘ N~urying winter months the overhead labmur costs will be heavy. On the ther
and, if the labour force is employed only seasonally anl dispensei with at
zhf_ei}d of the drying season, then the question of sbtaining a fresh gang and
“ralning it will have t Lo faced each year. S me alvantaze may lie in the
vrranusation of eommunal grass drying as an adjunct to oxisting farmers' co-
gp?rat:.va requisite sicioties rather than as e separate entity, since the

“Fier lakour furce ¢oull then be absirbed an work f£ir the parent society
durinz the winter m onths,

Pussibly the most important consilderation that has to be borne in
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nind when deciding whether or not to erbark ~n grésa drying is the adequacy
ar otherwise of the supply of material f» drying. The dry season of $949 has
shown that grass drying can be seriously affected bypreveillng weather enn-
ditions, bub the risks of ‘A shortage of herbage supply can be reduced by
plamning and by good grassland mansgement, A problem that can be nractically
as serinus as under-supply is over-supply; and this imvnlves the problem of
maintaining e high ennuph output from the drisr to keep pace with the growth
»f herbage. A method that can s metimes be emplnyed tor c-mbat this diffioulty
on the farm is 4> divert surplus grass t» silage-making, and to rejard the
two methods of grass conservation as complementary +n one annther, Above all,
however, as the ultimate value nf the product must depend =n the original
value of the grass cut for drying, the success .r failure of the process is
bound ty depend on the ability to induce a succession of g2 cquality asrass
throughout the seasm. On the average farm thers are many difficuliies to
surmount before such a flow of good quality grass can be achieved, and the
number 7f farms where the grassland acrease is large ennugh to supply the .
needs >f a drier working continuously is small. It thus appears that in the
majority »f cases of farm grass drying full and eontinucus ocutput cenndt be
achieved, and the drier will pr-duce -mly a percentane »f its potential ~ut-
pul ecach season. A communal grass drier, on the other hand, stands a cinsider~
ably areater chance > 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 over the farm grass drier. '

After smme of the ecnnomic conslderations relating to both farm and

cyxmmunal arass drying have been examined, there still remains the question

f whether this method of grass.cnservation is worth while. Such & questinn
must be looked at not in isolation, but in relation 45 ennditi-ns »n individ-
ual farms and to exbternnl factors such as the price levels of feedingstufis.
From the discussion n the value »f dried grass in ouompariscn with »ther
feeds, it was suven that at today's cast of produetion it compared fairly
faviourably with nurchased feedingstuffs as a source of protein., The relation-
ghip between the cost of priduction of dried grass and the purchase price. of
eoncentrates is bHound t» be one of the must important factors deciding the
future of the process, At present, purchased Pfeeds are in short supply, and
they show every sipn »f continuiny t9 be s9 in the immediate future. Moreover,
their price still shows an upward trend; and it is doubtful whether the
British farmer can ever hope 7 1laok forward to the day when cheap eoncen—
trates will be -readily available -nece more, If, theréfore, the present
relatinship between costs continues, there is every incentive o oomtime
alsn the expansion of grass drying, particularly on a co-operative bagis. This
arpument applies especially in Wales and in the wetter western parts of
Britain, where there are limiting factors to the attaimnment of self-sufficiency
in feedinpstuffs by way of growing cereals, but where grass can be readily
produced and is thus available for conservation. Again, in an area such as
Wales, where more often than not the hay orop has to be harvested under pcor
weather conditions, the production »f dried grass offers an altermative which
has the advantage not only of certainty but also of higher quality. If silage-
making is suggested as a substitute for grass drying, the answer can be given
that the two methods of conservation are not competitive, but complementary
40 one anosther. It is possible even t» envisage the time when much of the )
arass o mservation in Wales will be a matter of silage-making on the farms, on
:b)he sne hand, cmplemented by grass drying at co=operative centres,.m:l ‘!:ha
other; the advantage of such a system being the elasticity and flexibility
. which would inevitably be introduced into the farming sye:.tem as o resui!.t ~f

.it, Amain, if enthusiasm for grass drying is any indicai.;:l.on of its merits, the
general satisfaction both in the product as a feed and in the process as a
while, experienced by both grass ﬂ_r_;-ra.ng fn:f'mers and ‘l?y p?rti?lpants in oo~
oerative schemes, should })e sufficient evidence t3 justify its expansiin.

vl 0
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APFENDTX. &,

Wotes on Costing Method.

Rent and Treatneat »f Filolds,

Grasslend Over- A fiqwo of 121 per cent wes added t» the grassland
heads, casus o caver the cost of mair igining ditches,
' aa%98, hedges ete., and other grassland oveshsads.

Alloeation of Based m the use made »f each £i3ld during the year,
Grassland CGosts. whethsr for grans drying, silage-making, haymeliag -r
grazing. The apportionuent w8 roghiy as follows:=-

8/3ths. where the whole of the swmor's production
went for Avyineg
1/7rd. %o each cut il the prass was oub twice;
2/9tis. to each cut if the graﬂs Was cut more $han
trics;
46/27ths. whers the grass was cut once 'm]y at the
hay stage;
L/9ths, where the pgrass was cut ance only, fairly young;
B/27..hs. whers the aftermath only was cut.

Cutting and Delivsring the Grass tn the Drier,

labour, Except where specisl rates of pay epnlied, labour was
' ‘ ohe:gad at 23,33, an hour, ordinary t:une, and 2s.6d.
an hour osvortime,

Traction, The rates.per hour for the different categories of tractor
were; :
Iipht = 28,63, per hour
Medium' - 25,94, " "

Heavy = 38,04, " n
. Orawler - ks, 6d, " »

Horse Yabcur, Charged at 18,23, per h.auz;.

Depreciation of Inland Pevonue ratas werco used, but thecc were apportioned

Field Equipment. on a rough time-basis to cover tha period of use for
rrass Arying, In the oase of tha cnsts relating t» the
on=porative drying centre valy €0 per ceat of the deprec~
iation wes allowed, the remairving 40 por cent being
aceounted #or by the Government grant. '

Dryinag and Baling,

Power, Where power wms derived from a stationary tractor, the
treotor was charged at the standard rote per tractor hour,
but 28 ner ceat of the t.tal charge was alloeated as
representing depreciation.

Depreclation.  In the case »f the driers, this was based on the diminishing
balance method; and the fr:llmnm; rotes were used fhr the’
dirferent types of drier:~

15 por cont for Mobile typoe driers
12 " " " Conveyor " "
10 1t ] it Tray " "

Unlortunately, this method of depreciation takes no
aceount of the varying amcunts of work done by the diff-
orant @riere cach seas.n, and no weight is gJ.ven tn the
nuriser of hours witked, or the tital season's through-
put, However, tho —~J+c:n+ml working 1life of grass driers
is extromsly difficult o estimate, and it was deciied
that it would Le wnfair to baze depreciation :n any
hypothetical estimate »f future life. Again, it was
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felt that with those types of esquipment which, like driers
are in the process of rapid technical develupment,
nbsrlescence factors woull have a ¢msiderable influence.
The dininishing balance method wns thus used as according

most closely t» the facts. Por an alternative methnd
seg:

Dixey & Askew: "Grass Drying: A study of proaduction
costs in 1936", (Oxford, igriculfural
Econamies Research Institute, 1937,
. 28).

Buildings & Sheds. Basis of depreciation used was an
' estimated life of 40 ycars.

Engines. Basis of depreciation used was an
estimated life of 20 years.

Shifting, Basis of depreciation wes an estimated
life of 10 years,

Balers, Inland Rovonue rate of 12% per cent
used.

In the case of equipment nsad for work other than grass
drying, denreciatim wis allucated. Apain, in the case of
the ensts relating to the co-perative drying centre, only
60 per cent of the tutal depreciation was allowed, the
renaining 40 per cent beiny accounted £or by the Government
gra.n'b.' ’

Overheads and Administration,

The maaori'hy of chargea falling under this heading were allocated
in order to make allowance £or the ather activities of the co-nperative
gress iry:.mr snciety,

Overhead Iabour,. .

The wapges inocurred during the summer period when the
drier was idle, less any recaeipts earned by the labour
force during these wecks, were charged as overhead
labor, -



APFENDIX B.

Table T.
Capital Costs of the Driers,
Farm No. g 3 : : : ) : : ‘ : :
Drier No. : 1. : 24 : 3. : L. : 'R : 6. : 7. : 8.
Opperman  : I.C.T1. I,.C.I. : Opperman Slade- KEennedy : Slade-
Make ¢ Mobile. : Rarsomes, ; Mark TIT,: Mark ITI.:; Mobile, : Curran., : & Kempe. : OCurran,
: Mobile : - : PFized : Fixed : Mobile : TFixed . Fixed
Twvpe of Drier :  Trays. : Conveynr, : Tray T Traye. : Trays, : Trays, : Conveyor, : Tray>
- Year of Insfallation : 1949 1937 = . 1940 1948 1949 499 @ Nov.1948 : 1949
;& : & i £ :+ & i+ & i & i £ i &
Drier and Furnace with H : : : : H :

Cost of Erection : 1425 : 599 : % S 970 : 1150 450 3 113 450
Power : B8* . 31 : 454 ;70 :  450* : 32  : 433 : 63
Baler i 100 : 185 ;495 : 23 i 255 : -TO i 225 : 225
Shed : - ;69 i 76 : 1293 - - : - : 200
Type of Power, : Stationary: Elsctric Diesel Electric Stationary; Paraffin Diesel Paraffin

: Tractor : Motor : Engine Motor : Tractor Engine : Engine : Engine

* Fuel Tanker.

-

*0¢
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Table IT,

Coats per Ton of Dried Grass.

"N

TSI 7 . B, s A UL LA

Farm No. : 1e : 2a H 30 H )'l- H 5- H 6- : 7- : 80

Rent & Treatment of Fields:- s Lo 8, d: £, 8,4;: £. 8 4d: £L.8.d: £.8,.3: £.8.d: £ 8.d: £. 8.4
Rent H 0-13. 1 : 0.18. 0 H 0-1&-‘ 5 M 1- 6- 2 : 0. 7- 5 s 0.110 6 . 0.190 0 H 1- ’2o 5
Cultivatioms : O bo 9: 0.4.4: 017. 9 ¢ 0 9 0 : 0. 2. 0 : 012,10 : 4e 6. 5 : 0.44. 5
Fertilisers : 0. 7-.0: 0.3 0: 4. 9.8 : a4k 1 : 0. 3,5 :-0.15. 7 : 2. 1. 8 ; 1.1%.1
Seeds " : 0. 5. 8 H - H O. 7- 8 H 0-11!—- 8 : 0.17. 8 H 1.16- 8 : 0- 8. 7 : 1- 5. 5
Grassland Overhead : 0,310 : 0, 2,10 : 0, 8. 8 : 0.90. 6 : 0. 310 : 0. 9. 7 : O.11.11 : 0.12. 9

Total et & 2 4.5, 2 2 3.4B. 2 ¢ be1lie 5 1 1.44. 2 1 4. 6. 2 3 5. Fa 7 2 54411
Cutting & Delivering 4o “rier:-: : : : ' :, : : :
IﬂbJIJI' : 0.19.. 2 H 1-11. 8 : 1018. ll- H 1- 2. 6 H O- 9- 7 . 0. 8. 1 H 1. 9-11 H 1.11- 6
Tr&ctiun . 0-11- 1 : 1. Te 1 : 1-10- 1 . 0418. 1 H O. 7. 2 : 0-10. 9 H 0018-11 M 1.13. 5
Depreciation anl Re‘!_)airs H 0. 5- 5 H on 2. Il‘ M O.1l|-011 : 0012-10 H 0.100 9 . 0- 6-10 . 10-15-11 H 1.180 2
Horse Iabour : - : - : - : - - : - : 0,". 2 : -
T-.)tal : 1-15- 8 H 2.15- 1 H ll'- 3- ll- H 2-13- 5 H 9 70 6 H 1- 5- 8 H }- 5‘11 H 51 3- 1

Dryiny and Belinm:~ : : : : : : : :

Iabnur H 1.18- 8 H 2. ll-. 9 H 1-150 6 : 2017-10 4 ll"“Ol 6 : 3- 6- 6 : 2- 5- 8 H 1.18- 2
Manngerial Lebour : - : - - : - : G110, O : - s = : - : -

" Fuel H 2. 0a O ,3011. 6 H }-l-a 70 O : 3.11. 5 : 5.10-10 H ll'o 9- 0: 3- 90 9 H 1.18. 9
Power 1 Oete bz 1. 32 2 0, 9011 @ Ou 60 4 ¢ 10 11 ¢ 0 7441 ;3 Ou 5. 4 ¢ 1. 0, &
Banding and Sundries : 0. 6. 7: 0.8.5: 0.3 2: 0.810: 0. 4. 0 : O,44s 0 : 0. 5. 6 : 0,11. 7
Repairs : 0. 2.7 : O b by - : 0. 1. 5 - : - : 0. 5. 9: -
Depreciation >f Plant : 3. 9.8 : 1.10,40 : 1.19%11 : 2. 0.5 : 4y 3.10: 416, 0: 5. 7 &k : 6.16.10
Imance H Ol 20 7 : 00 3- 6 H 0. 6- 1 H OO 1. ll- H on 1.10 H Oo II- 2 H OI 3. 2 : 0- ll-. 2
Moving and Erecting Driex s - : - : - : - : 0s b 9 - : - : -

TOta-l : 8-11. 5 : 9- 6. 6 : 9- e 7 H 9-1?: 7 H 16- 0- 8 H 13!170 7 H 12. 2. 6 H 12. 9.10

e Iotal Costs 212, 405 o 2, 4 49 9.5 :.20,16. 0

2 2% 7,40

'Lf



Table III.

Batal Costs »f Driel Grass Productinn.

Farm No. : 1. : 2, 3 : b H 5. : . : 7. : 8.
Rent & Treatment of Mells : £.8.31: £ s.d: £o8.3d:, £.8, 4d;: L., : £L£.os.d: £ s.d: £ 8. 4
Rent : 24.47. 9 : 3. 2.3 : 13. 6, 8 : 96. 8.14 2. be b : 2.41.11 : 33.16. 2 : 10.15.11
Cultivetions - : 9% 1 3: 2.5.2: 160 7.0 : 33.1.6.: 0,42, L ¢ 2.18. 3 : 46.18. 6 : 6.19. 2
Pertilisers : 13. 6.8 5038 27, 7.6 :125. 7. 8 ¢+ 4. G112 3,40, T : T349% 5 : 13, 4 9
Seeds r 1715, 1 ¢ - : Te1e 65 53.19.1 : 5.8k : 8. 5.11 : 15. 5. 7 : 12. 5. 0
@rasslanl Overheadls r 7.5 1 : La6,5: 8,0, 5 3\42.2: 1. 3.3 2.3.4h: 24.5,0: 6, 31
Total M 65- 5-1C .. 14-3- ?o 6 . ?20 3- 1 3‘,+ - 9- ll- H 1“0 90 3 v 19.1(}- Q H 191. II" 9 : 55- ?-11
Cutting & Deliverinz +~ Drier H H : : : : :
Iﬁb"’ur H 36. 9- 4] H 54111- 3 : 35- 8. 2 H 82.1}- 7 H 2.180 6 H 1-'16. 7 H 53- 30 9 H 15- 3- 9
Traction 240 00 Ot 360 70 6 3 27.15. C : 66, % D : 2. 4. C: 2.8.9 : 3312. 91 16, 2. 6
Depreciatin and Repairs : 40, 5.8 : b 002 13,1501 : 47. 3. 9: 3.5.9: 1.4C.4Cc: 28, 5.5 : 18. 7. 6
Horse Iebrur - : - : - 1 - : - : - 1 2., C -
Ttal : 6l.4he 8 ¢ G443 76.18. 3 : 196,12, b : B, B, 53 1 5,16, 2 : 17, 3.11 : 49.153. 2
Dryine and Baline : : ‘ : : : : : :
Labwar : 730 8- 6 : 77- 3- 9 . 52.1)1-. 9 : 213- 1. 0 H 27011!- 7 : 15. 1. 0 : 81. 5-10 : 480 7-11
Managerial Lab ur : - : - : - : 36.15. O : - : - 3 - : - :
Fuel s 76. 0.0 1123, 6,40 1 80, 5. 2 : 262.4% 3 : 33.48. 2 : 20, 2. 9 : 124 0. 5 ;3 -13.14. C
Power : 2412, 7 0 B 0 O 0 b 4 23, 60 7 1 Je12 3 : 4e16. 03 9. 8.3 : %15, 5
Banling anl Sunlrics : 12100 0 ;3 1410, 5 ¢ 2,43 © 3¢ P 535 1.5. 0 3 3 b 9.1351C 0 5.11. 3
Repairs : 5' Qo 4l H 7-1-'-)- O : - : 5. 5-7 2 : - : - : 10-_&-- 8 H . -
Depreciation ~f Plent :432. 7. 0 8 53. 3 2 ¢ 36,460 7 : 148.14. 5 1 25,13, 2 & 21,44 k2 19013, 6 1 65.18.11
Insurance : 5. 0.0 3 6,000: 5.12.0: 5 CC: 1.5 : 7218, 9: 542 6: 2,20
M~ving smd Erecting Drier : - : - : - : - t 1. 9 3 -t - : i
| T:talulg 325.48. 1 : 5205w 2 : 167.01s 7 ¢ 121-10:10 98, by 5 : 62,10, 2 : 439.17. C : 12C. 7. ©
Grand Tntal s 458,48, 7 : 60, 0. 7 1 M6.12.11 127,12, 6 : 117. 4. 88. 2. 4 : 739, 5, 8 s 225. 9. 2
Total Oubthut ~f Dried Gross (tomsk 38.0 3.5 18.5 73.6 6.1 4.5 .5 _2:6

49
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Table IV,

Labour for Cutting and Délivering,

- : Man Hours :Iabour Cost
Tctal Man : per ton of : per ton of Normal
Farm Wo. :  Hours, :Dried Grass, :Dried Grass.’: Field Team..

S ‘ : : £.s.d i Men.
1 1 322 : 8.5 : . 0.19. 2 ‘2 -3.
2 3 15'85 11(--1 H 1-1‘10 8 : 2
3 .. : 313 : 1?"“ H .-1-.18‘- J'l' : 2
b : 69vE 1 4 1. 2. 6 2-3
> . 26 H )'i'l2 H r"- '9- ?' 1 - 2
6 16% 3.6 : Y. 801 1
7 467 13,4 s 1. 941 . 2
8 135 14.0 1.41. 6 : 1 =2
" Table V.
- Isbour for Drying and Baling,
S Man Hours La.bour.Cost; Normal

o : Total Man : per ton of : per ton of : Team at
Farm No. : Hours, :Dried Grasg. ;Dried Grass.: Drier,

. *
. ‘x

H s £ s.d Hen.
1 651 : 17.1 : 1.18. 8 3
2 €65. ,:  19.3 -+ 2.k 9 ¢ 2
3 29 © 15.8 . : 1.15. 6 3
4 1884 : 25.5 . 1 2.17.1C 3
3 2575 '+ 387 : kA0, 6 3
6 - 1330 1 "294 i 3 6.6 4
7 693% .+ 49.5 ¢ "2, 5.8 2
8 1635, :  A7.0. : 1.18. 2 : 1
mable VI,
Fael Consumption and Costs.
: :  -Fuel. : Fuel
: - - . .Consumed Per:; Consumed Per:; Fuel Cost
Farm: Kind of : Total:-Fuel : Ton of : Hour Prier : Per Ton of
Tuel, : Consumed. : Dried Grass.: Rumning, : Dried Grass.
[ R ’ 1 : : £. 8. 4
1+ 0il . 4920 galls, : 51  gells.: 10,76 galls.: 2. 6, 0
2 . tnthracite : 479 ewt, i 139 cwt. : 41.58 cwh. : 3.11. 6
2 . Coka s 369 cwt. : 20,0 .owt, : 3.60 cwt. : 4. 7. ©
4 : Coke : 1602 ewt, : 13.6 cwbk. 3 1.71 owt. 3.11. 5
5 . 0il ' ; 846 galls, :138 galls.r 12,00 galls.: 5.10.10
6 : Coke . 895 ewt. : 19.8 .cwbt, : 0.7 cwt. e 9. 2
7 : 0il ’ : 3027 galls. : 84 . galls.: 11.71 galls.: 3% 9% 9
8 1.18. 9

: Coke : 9"'-‘15 ewt, ¢ 9.4 cwt., 0.67 cwt. 3
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Table VII.

Costs of Dried Grass Production Per Hour Driei' Running.

: 1 Total Costs : Total Number Cost per
’ : ¢ incurred on : of Hours : Hour of
Farm ; ¢ Dried Grass : Worked by : Drying
No., : Make of Drier. : Production. : Drier, : Time,
; £. 8, d o : £. 8, d
4 : Oppermen Mobile : 458.18, 7  : 178% : 2,11. 5
2 : Ransomes : 460, 0, 7 3027 : 1,10, 5
3 : I,C.I, Mark IITI : 316.12.11 : 102z : 3% 1. 9
4 : I,C.I, Mark IIT : 12M.12. 6 H 586 : 2. 3. 5
5 : Opperman Mobile : 417. 1.41 : 70% 4413 3
6 : Slade-Curran : 88, 2. 4 : 126 : O0uilh. O
7 : Kennedy and Kempa 739, 5. 8 . 258% : 2.47. 2
8 % 2 136 : 1613, 2

Slade=Curran : 225,

Table VIII.

Total Costs and Costs per Ton of Dried Grass.

-
+

+
.
[
a

:+  Total i Costs per Percentage
:  Costs, : Ton. : Distribution,
& . -
H L. 8. 4 £e 8. d H %o
Rent & Treatment of Fields : : :
Rent H 132. 2- 1 H 0.11. 3 : 3.6
Cultivations t 125, 0., 3 0.10. 8 : 3.5
Fertilisers and Manures : 39%.11. 8 1.13. 6 : .10.8
Seeds : 95.12, 9 . C., 8. 1 : 2.6.
Grassland Overheads : 93, 6. 0 0. 7.11 2.6
H 839-12- 9 H 3-110 5 : 23.1
Cutting & Delivering to Driexr : : : '
Iﬁbour H Il-zi-jo 0- 0 H 1.17. 8 . 12-2
Traction 1 365. 5. 5 1110 1 ¢ 10,0
Depreciation, Repairs and : : :
Renewals to Field Equipment : H.17. 4 Os 7.40 2.5
s 900, 2., 6 2e16s 7 : 24,
Drying and Baling : : :
Labour : 476, 0, 0 2. 0. 6 13.1
Fuel H 757. 014 : 3- ll-o 5 H 20.8
Power : 27.16. 2 H 0. 2. ll- : 0.8
Banding 92, 0. 0 : Os 7.10 : 2.5
Repairs, Renewals & Sundries : 45, 0. 0 0. 3.10 : 1.2
Depreciation of Plant : 10417, 4 0, 8.11 2.9
:150201}4—- 5 H 6- 7-10 H J+1|3
Overheads and Administration : : :
Menagerial & Secretarial : : :

Expenses : 22k.13. 4 0.19, 2 : 6.2 -
Chairman & Secretary: Expenses : 16,14.11 0. 1. 5 : 0.5
Telephone and Postage : 8.1, 0 0. G, 9 : C 0.2
Rates : 8.16, 8 G, 0, 9 ; 0.2
Insurance H 20- Ou 0 : O. 1- 8 H Oo 5
Transport : 28, 0, 0 Os 2.5 : 0.8
Costs of A.n.ﬂ]yses : 21. 3. 0 2 00 1.10 H 0:6
Audit Fee M 8-15.10 H 0‘ 0- 9 H Olz
Overheﬂd Iﬂbour : 59- Oc 0 M Q. 5- 0 : 1.6
Sundries e 1411 0. 0, 2 : 0.1

:_397- 9- 8 H 1.13-11 H 1009
i Total 13639,19. L 15 9. 9 : 100.0

Potal Output of

Dried Grass = 235 tons.



Teble IX.

r

influence of Throughput on Cost Per Ton of Dried Grass,

lo. of Hours Drying Time
reqiired to Produce 1
“Ton of Iried Materisl

Hourly Convcact Charge
Iavied by Osntre

Cost Per Ton lsvied by
Centre at & Ciarge of
£2.,10. O per Hour

hvernge Farmers' fost of;

Herbage Profuction for
1 Ton Dried Meterial

Total Cost Zepr Tor{ of
-Jried Grass to Former

3y a .
x

: Throughput of I;ried. Material Per H;ur in Cwt. -
L2 2% 3 % _ : Yo i 43 5 : 5% _: 6

: 10+ 8 i 6.67 B i 5 i Wbk i b 3.6k i 3.33
:£.Bod:£.s.d:£.s.d5..£;;.d:£.s.d:‘£.s.d_:'£.s.d:£.B.d:£.s.d
© 240, 0 s 2.40. 0 1 240, 0 : 2.40. 0 1 2.10. 0+ 2.40. 0 . 2.10. 0 . 2.10. 0 .- 2.0, ©
25, 0.0 : 20, 0. 0t 16,13 b £ Ahe 5. 9 11210, 0 1 112 2.3 + 40, 0. 0 & 9. 1,10 1 8. €. 8
L BBt BB s 3.5 3.5 BAd. 5 SR RINL R RT) 5: 311, 5 3.41. 5
 2BuA1e 5t 2344. 5 £ 200 b 9t ATeA7e 2 £ 460 40 5 1 AheA3 B 2 43410 5 ¢ 42043, 3 5 41.48, 1
Lo , - . . g . .

4
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Toble X.
Costs Per Gvrtb: of Crude Protein in Dried Gfass

Produced ot Varying Cost Levels and Containing
Varying Percentages of Crude Protein.

Content nf

Protein
in Dried
Material,

Crude

4 up ma ap

Costs »f Production of Dried Grass Per Pomn.

Y T TS

- » .
. a2 » -

c £10 : 812 1 £13 : 21k : £45 : £16 : 817 3 £18

. £20

£22

Tou
10
1
12
13
14,
15
A6
17
18
19
20
24
22
25
24
25
26
27
28

8B, : 8he : 8he 3 She ; sh, : sh. : shy s shy :

100 ; 420 . 130 140 : 450 : 160 : 470 : 180 :

na - Ja

9 ;409 : 118 : 427 1 136 : 146 : 155 1 16k :
: ; , 167
138 ;
f“-i-j

83 : 100 : 108 : 117 : 125 : 133 : 142 : 150
77 ¢ 92 : 100 : 108 : 115 : 123 : 434

‘71: 86 i 931100 ; 107+ 144 + 121 & 129
67 : 80 : 87 : 951100 : 407 1 443 ; 120 :
63: 75: B1: 88 94 ;100 : 106 : 413
59:: 71: 77: 82: 88.: 91+:1oo:106‘::
56 : 67: 72 781 B35: 89 : O s 400
55 : 63: 68: Thi 79 8h: 90 95
50.; 60: 65 : 704 75 : 80+ 8 : 90
Wi 57: 62: 671 M. 76 81 86 .
W6 i S5: 59: 6h: 68 T35: TI: 82 1
winimiaie inin
‘112 50 ¢ 54 :-58 : 63 : 67: MM : 75 :
4O : 4B : 52: 564 60 : 6h: 681 72,
39: 11—6 50: 511-: 58: 62: 65: 69;
5 : Wi BB 52, 561 59: 63 67

3% : 43 : 46 §.5o Sk i 57 i 61 : 6k :

Bhs. :

200

182

454

133

: 125

118

;144
. 105
: 100

95

she
220
200
183
169
157
147

138

129
122

: 116

;‘110

-
87 :

83
80
77
7h
71

105
100
96
92
88
85
81
79




3.
Table xT.

Y:Leld.s of Starch Bquivalont and Protein Equivalent
Per Ton From Different Cr-ps.

: Yield of

; . : ! Yield of

:+ Starch ; Protein ; 8.BE. Per : P,E, Per

: :Equivalent:Equivalent: Ton of : Ton of

Crop. . s (a)e () i+ Crop. : OCrop.
: : o : b, : I

Dried Grass;= : : : s

-3 'Cuts Very Leafy T .56.3 i 13.6 i 1260 : 305
3 " Ileafy : 5.7 %3 : 1158 208
.3 " Early Flowering Stage 5.2 8.2 : ML? 184

"3 " Incerns Meal 50,4 ¢+ 13.5 1122 302

Grass-Silage;;

e s ae e gy ed

"3 Cuts 48t Quelity 12.8 4.9 1 287 : 43
3 " 2nd " 12,6 1.7 282 38
3 " Hay Maturity. : 10,2 : 1.k i 228 )
Gereal" and Iegume Silage:- . . .
Oats, green : 89 : 08 : 199 : 18
Vetches & Oats, green fruity: 12.8 1.6, : 287 36
Votohes & Oats, acid brown : 13.0 2.8 291 63
Mead-w Hay:=- . L . :
Good L U370 i W6 ;829 : 103
Very Gnod : 48,0 7.8 ¢ 4075 175
Seeds Hay:= ) ‘
Pyegrass and Glo#er : 8.4 . [ 860 143
Kele:= ' H
Thousend Heed T L R
Marrow=-Stem : 9.0 : 1.3 202 : 29
Mangolds, intermediate 6.2 Ol ¢ 139 9
" oats (grain) : 595 1. 7.6 1, 4333 i 170
Beans . 65.8 vo19.7 i LT I

Y 2 e & .
(R I AN R -

- (a) Besed on Stfma.érd. Tables of Compnsition and, Nutritive Value of
‘ Feedingstuffz, J. C. B, Ellis: "The Feeding of Farm Livestock'.
(Appendix). Crosby Tockwood, 1947,
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* Table XIT.

Indices showing the Relative Cnsts of Production of
Starch Zquivelent and Protein Equivalent in Differ-

ent Cr PS.

: Comparison with Grod : Comperison with Qats
= 100).

:Meadow Hay (Base = 100): (Grain). (Base

: .;G.:»mbineé . -:ct)mbined
: : : Index : : : Indéx
: Index : Index : Crhsts : Index : Index : Cost
: Cost : Cost :nf 8,E.: Cost : Cost : »f §,E.
Crop. _ : of S,Eenf P,E,: & P.E, tof 8,F, :7f P.E. : &P.E.
Dried Grass:- : ;
3 Cuts, Very Ieafy 236 122 135 156 83 N
3 "  Leafy : 257 ¢ 178 ¢ 487 : 470 : 120 . 127
3 " Early Plowering H : : : : :
Stage : 259 ; 202 : 208 ; 172 : 437 : 1M
3 " Iucerne Meal : 265 : 123 : 139 : 176 : 83 94
Grass Silage:- .
3 Cuts. 1st Quality i 98 : 835 : 8 : 65 : 56 ; 57
3 " 2nd Quality : 100 ¢+ 92 .:; 93 : &6 : 63 63
3 n Hay Maturity : 112 : 102 : 103 . Th 69 70
Cerezl and Legume Silage:- | :
Oats, green o+ 255 : 354 : 343 : 169 : 240 232
Vetches & Oats, green : - : : : : :
fruity : 177 : 177 ¢ 177 : 117 ¢ 120 : 120
Vetches & Oats, acid brown: 474 : 101 : 109 : 115 . 69 ; Th
Mead-w Hay:= : : '
God : : 400 ; 100 : 400 : 66 : 68 : 68
Very G->d _ s 77 0+ 59 : B 51 40 14
Seeds Hay:~ : :
Ryegrass and Clover 89 . 67 70 . 59 46 L7
Kale:- . ;
Thousand Head L7 i 135 ;136 ;98 . %2 : 9
Marr w-Stem : 168 : 145 : 148 : 111 99 : 400
Mangolds, intermediate 229 443 419 152 301 284
Oats (grain) 51 : A7 : A48 i 400 : 100 ;400
Beans : 24 101 2 447 164 69 : 79




39.
Teble XTIT,
Value per Ton of Different Crops Based cn Feed Values,

topether with the balance botween the Facd Value nnd
the Cost f Production,

: :  Peed Feod Total :
: Cust »f ' Value of ; Value of ;Feed Value:
sProduction: S,E., Per ; P.E. Per : per Ton

.+ per : Ton ofF ; Ton of 1 of Peed
Crop. : Ton(a), : Crop(b). : Crop(e) : Crop. :Belance(d).
Dried GI‘O.SS:- ; £. s. 4 ; £, s. @ ; £. 8. d ; £, 8. d ; £. 8. d
3 Cllt.’i‘.VeI'y Lcafy :16.10- 0 :130 LI-. 0 H 1.15. 9 ;14017. 9 ;- 1012. 3
‘ 3 " LOafY H 16-100 0 H 12- 2- 5 H 1. 3' 0] M 13. 5. 5 [ 30 }'l-l ?
3 " Early Flowering : : : : :
Stage 1 164410, 0 : 12, o 1 ¢ 1. 00 b 113, 0.5 1= 39,7
3 " TLucerne Meal 1 16,10, 0 ¢ 14415, 0 : 1413 5 113, 8 5 : - 3, 1. 7
Grass Silage:- . : : :
3 Cubs 1st Quality £ Aulte 37 3.0 0t Ouke 9 i 3ube 9 i+ 1413 6
3 " 2nd " : dette 3 2,191 1 O b 20 303,35+ 1,12, 0
3 "  Hay Maturity o1 3 2, 7,10 ¢+ 00 3.5 ¢ 214, 3+ 4. 0.0
Cereal & ILegume Silage:-; ;
Oats, green 20460 b3 201, 9% 90 2.0 2. 3.9 1~ G124 7

Vetches & Oats, green .- . | : : : 2
fmity M 2.16.-‘)4- .:‘ 3. 0. 0 H O. il‘l 4] H 50 ’+a 0 : + Ol 7. 8

Vetches & Oats, ncid : : : :
browm o+ 24460 &t 30 1. O3 Q0 611 0 3. T o+ CuM1. 7
ﬁeadow Hay = ; | ' ; _
Gnod C OB 7t B3 61 0. 51 S KAt :a Laid. 4
Very Good tohette T s M B0 1 DA% b 120 be 5 1+ 7412410
| Seeds. Hay ;- . : . o ;
Ryograss & Clover D h 5. Bt % Cod i 04540 i 9415.11 P+ 5.0, 3
oo : ‘ : :
Taousand Head ' . 2, 0, 0 2. 8. & D 34 6 2.11-.1.0 + Co11.10
Mzrrow-Stem 1 2. 000 2.2, 2: 0, 33 2 5 5 :+ 0.5 5
Mengolds, intermedinte : 1a15. 0 ¢ 4 G 4 1 Q4. O : 110 4 1= O hetd
;s (grain). _ 4. B 1349, 0 f CuABAO ::14717.10 L+ 346, 2
| : D= 2, 0,10

Be.ns

tie aw #a

1948, 3 1 15, 8. 7 1 2. 8.40 1 17.47. 5

(1) See Fotnote to Table 22,

(b) and (c) Based on the 1949-50 figures provided by the Ministry -f Agriculture &
Pisheries for the National Investigation int, the Zconomics »f Milk Prd-
uction, viz.:~ Unit Value of Starch: N.P.5.E. = £0,2344920

Unit Value »f Protsin: D,P.E, = £7.1239476

(d) i‘his is the Balance betwson Total ¥ued ¥Valna iax Ton of Gy l Hle Qg
of Productiom (+ or =).



Table XTIV,

€

C-mparisont Between the Value of Dried Aress ond
of Variws Purchased Feedingstuffs.

: cost ~f s o s : Feed Value : Feed Value ; Tatal
s Pr.duction 2 : of 3,BE, Per: >f P,E, Per: Feed Value :
sr Purchase ; Cost : Cost : Ton »f : Ton of : Per ®m °f :
Price Per : Per 1b. : Per 1b, : Feedingstuff:Feedingstuff: Fecdinz—- :

Feedingstuff, , : T n. :.of 3,E, : of P,E, : (c). : (d)s :  stuff, : Balance(e).
Driel Grass:- : . : £ 8. d Pence. : rence. : &£. s, d £, 8. d : £, 8.1 £. 8. 4
“Very Leafy - $16.17% C (a) ;' 3.1 @ 13.00 : 13. 4 O 1,13 9 : 14.17. 9 :- 1.12, 3
Leafy : o 71 16.10, 0 () ¢+ 342 : 19.M : 12. 2, 5 1. 3. * 1 43 5. 5 =~ 3 bk 7
Early Plowering Stage - 1 1644C. ¢ (a) + 345 : 21,56 : 12, 0. 1 1. 00 4 2 43 %05 = 397
Iucerne Meal . : 16,12 C (a) : 353 : 13.10 : 11.15. O 1.43. 5 ¢+ 13. 6.5 : = 3. 1.7
0il Cakes 2nd Meals;- ] : : : : ) :
Iinseed Cake " H 25.15. 0 (b) H 30?1 H 10-95 H 17- 7-1 3- 2. 3 20. 9. ll- Hil 5- 3- 8
Ground-Nut Cake, Decoriicated : 24,420 0 (b) 1 3.61 ¢ 6,38 1 47. 2. 4 e 2. 4 22, 4. 8 : - 2. 7. &
" " "  Undec’rticated £18, 7. 6 {b) : 347 : 724 : 13. 6. L 7. 5 16,13. 9 : = 1.13. ¢
Cneunut Cake T 22,14 6 (b) ¢ 317 : k86 : 18. G, 2 2. 0. 8- 20, 0,40 1~ 2,13, 8
Cotton Cake, Bimbay : 23,42, 0 {(b) : 6,32 i 16,66 : 9. 7. 7 1,17. 8 + 41. 5. 3 : =12, 5. 9
" " Egyptian : : 23,12, 0 (b) : 6.98 i 14,60 :  9.15. 1 2. 2441 @ 11.18. ¢ - M1.M4. C
Palm Nut Kernel Cake, English : 240 7. 6 (b) @ 313 7 435K : 17. 3.3 2. 1117 19, 5. 2 - 2. 2. 4
U w " Tmported 't 21, 7. 6 (b) - 2,8C : 16,50 : 19, 3, 2 1etle 5 @ 2017..7 - 0. 51
Maize, Flaked ) i 2k 5,-6 (b) : 34D : 28,28 1 19.13.11 1. 2,16 : 20,16. 9 - 3% & 9
Fish Meal, White : 3. 3. 6 (b) : 6.58 : 7.3 : 13.16. 3 6.44. 5 : 2°. 7. 8 - 15.15.1?
Barley Brewers® Grains, Fresh : : 2, he 6 (D) : 1.30 ;A9 ¢ ke 5003 ¢ 131 0 b9 b i 241417
" " LIS Dried :15.12. 6 (b) @ 347 : 13.39 : 14, 6. 6 1 A1, 0 4247 6 - 2.,15. 0
Weatings $13.17. 6 (b) : 72,63 : 13.76 i 13 411 : 4. 6.9 : db11. 8 + Culkhe 2
Broad Bran $48.19. 0 (b) @ 477 : 223 34940 2 1k 9 Mo ke 7 - Tk 5

-

(a) See Faotnote t) Table 22, o
(b) Average Price Per Ton ~n Farm, based on Ministry ‘of Agriculture & Fisheries Feedingstuffs Prices Enquiry, December 1942,

(¢) & () Base¢ on the 1949-50 figures provided by the Ministry of Agriculture & Fisheries for the Natiomal Investigatini int»
the Eern-mics of Milk Production, viz, :~ Unit Value of Starech - N.P,S.E. = £0C.2344920
L " Protein --D,P.E. = £0.1239476
(e) Balsnce between Total Feed Value/ of Feedingstuff and the Cost of Production or Purchase Price (+ or =).

et

"ot



