
"'- ' ' =khale ln.<litute of 
.l'nlitics & EctmtJHiit!~ 

UNIVERSITY COLLEGE OF. WALES 

ABER YSTWYTH . 

. ~ ' . 

DEPARTMENT OF AGRICULTURAL ECONOMICS 

. . . 
'(',"'~" D"'(T'Tn IJ{ '7""S .1 °' 9 , ~'?.::;.. __ ::.____;·._'.~':." i .CJ...L.J!~H ) /-'f. ' 

.• l ·~;.,;·"}I ~ 

~2~P"rience& :~~_§_o~ WP.lsh E":_nas togethe:r:- wit])' ah. 
!L~~1t. of "the ~rations at a Gomnntnn.l Grass 

~- ~. ',Dr-ying .Cr3n·tire~. 

by 

'AGRfCUllTURAL RESEARCH BUILDING, PENGLAIS, ABERYSTWYTH 
.... . .I 

Price: Two Shillinp;s, 



ACKNOW'IEDGEMFJITS. 

The thanks of the Department of Agricultural Economics 

of the University College of Walas, Arerystwyth are tendered to 

the farmers whose willing collaboration made available the .records , 

which forms the basis of this report, and to the staff or the 

Co-operative Centres ooncerned for much assistance. 

Deoember, 1950. 



~"-]2_0ri£_nC<J_iJ_ ~ _§~'!__VIol_~,!l __ FnrJI!.S together with an 
l ... ccount of t.n·J On(.;rc,tions ..1t '\ Ovmn~un~l 1;r~ss 
------·---1.~l~i:rP.iiJlcntr~.-------. 

s~:td;:i.on I - I:rrtr\.lduc·bion, -----------------
!;ofore 1939, T;ri"f:l.Jn w:--s ~,cr:r lnrgc.ly dependent on oversens coun

tries for suppl i<ls or f «)dinp,stuffs rich in protein, Tho wo:r ::md the difficul
ties with which we h·,~o been i'rc·Jd in the. post•w!U' yco.rs, hov:cvor, hnvG made 
it nOJccss,:cry !'ol' th~ .hcr.l" producer to. adopt measures of granter self
sufficiency, In tt.:i.s cunn•Jction it ho.s b·c.un realised that o.n increase in the 
productivity of grc.sslo.nd could do much to bridge the gnp caused by the 
dcficioncy in imported supplies of protein, and, moreover, thflt any such 
increo.se vrould hav<> to bo ussocio.tcd w:i.th methods of conserving surplus sununer 
gr::~ss for feeding in vtintor-timG, Accordingly, a considernble runount of 
attention has been focussed rwccntly on tho conservation of grass in its 
different forms, po.r tiuulr.rly with r0gttrd to protein conservation. 

!feyntClking, siln.ge-mo.king and grass drying n.ro the throe metho~.s 
available for conservi..ttg surplus summvr grr.ss for winter use, All threo can 
play their part in the conservution process, but the one that ean produce a 
product resembling most clos"ly the pro-wnr imported concentrnta is the 
c.rtificinl drying of gr;;un crops. 

Grr.ss clrying is n relatively recant development in tho llgriculturnl 
industry, Pioncor work in this field was done in the late 1920's IL'ld early 

~11930' s by w~odnc".n at c·mbriclgo ~.nd, in ·tho on~inoering/of the problem, by 
Imperial Ghomic::,l Industric:s Limi terl, e.nd by P.ansomes, Sims and Jefferies 
Limi tod, It wns reported tho. t only sevan grass driers wera in operation in 
1933 '1.nd 1934; c.nd thu procoss was first demonstrnted on a eommerciO.l scale 
in Groo. t Rri t.c.in in 1 9 36, whcm 1..,6 tlricrs wore in operation, By tho outb:r>eak of 
vnr in 1939, r.bout 120 driers ;·;-:rc in usc; but little further progress or 
dovelopmvnt \7~S possible o.uring the Vtc.r YOP.rS ovring to tho s':ortnge Of steel 
for tho manufacture of pln.;·tts a'1d tho general shortago of fuel. Emphasis 
during this period was pl:>.cccl ins toad on silugo-mllking ns a means of grass 
conscrvntion. This method mndo fe;rer dem:mds on national raw materiflls which 
were in short supply th.".n did tho artificin.l drying of green crops, which 
involved the use of steel and largo ~cntities of fuel, With-the end of host
ilities, however, and the avnilubility once more of steel for rnnnufacture into 
dr.tin& plants, there hns ugain b0on an increased amount of interost !hn grass 
dr.ting a:1d big developments have tllken plr.ee, Some indication of the incree.se 
in tho number of gr'lss driers is given in T~:blo 1 , 

Table 1, 

Number of Grass Driers.* 

J·anut>ry Jnnuary Jan=ry 
1946. 1948. 195~ 

Anglesey 1 2 2 
Brecon 1 
Cnornrtrvon 5 2 3 
C!!I'dignn 3 7 
Co.rmarthen 4 4 4 
Donbigh 2 1 10 
Flint : 1 5 
Glamorgan 3 3 6 
Morirmvth 1 1 2 
Monmouth 2 1 1 
Montgomery 1 1 3 
Pembroke 1 3 3 
Radnor 1 

Walus 19 -- 4B 23 
En.« land 205 300 615 

Engfmcl. nnd 
Wo.lcs 22& 212 66~ 

• Agricultural Machinery, R<Jsul ts of Jnnunry 1 946, 1 948 nnd 1 950 Consusos. 
Ministry of Agriculture and Fisheries, (Statistics Branch), 
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Amrmgst post-wu developments that have helped to foster the process 
~f nrtificial drying is tho establishment by the Milk Marketing ~onrd of 
communAl grass drying centres. Tho first of these was established experiment
ally during 194-7 in Gloucestorshire and was fnllowcd by a further eleven 
con trGs in the follow.inr; yorcr. Tho pi<Jnoer W<>rk of the Boe..rd with its pilot 
phnts in tho organisation of oommum.l drying has led to the setting-up of 
drying centres by C•J-uparative groups Qf farmers, and thoro is every likeli
hood that this f0rm •>f •JrgP.nisation \?ill dovel•>p further. Tho Ministry of 
Agricul tur~ hns enc'Jurag-Jd it b 1 the provision of gr=ts to"ro.rds tho cost of 
appr0v~d grass drying installations, as well as by the provision of loans on 
fav•>urable terms. One rosult has b~cn that, for the first time in tho history 
,,f the pr-ocess, grass drying hE<S boon brought within measurable roach of tho 
small farmer, and is CJnse~ently of increased interest to Welsh farmers. 

nthcr influcnc~s which hc..ve given an impetus to grass drying in tho 
p•1st-\7::tr porir>d include the increased interest ,f manufactUrers 0f plant and 
field c~ipment. A large number 0f n-:>w types of drior havo appenred 'ln the 
market, ve~fin~ fr~ thnse suitable for a small_ farm to those suitable for 
factory-size drying cantros, .M<mtion sh•1uld o.ls<:> be made of the P.ppearance 
f?r the first. tima 0f mobilc-t:;'Po driers. 

FinP.lly, the c·mtinuing scarcit.t '>f pr<:>tein-rich fc.odingstuffs has 
P.ccontuated tho necessity f0r gr?.ss c·mscrvation. This factor, coupled with 
tho r;mval of the £36 million fuodingstuffs subsidy ·in tho spring of 1950 
and th·J resulting rise in the price •>f e•'nc<mtratcs, has made even a rolativo].y 
expensive pr0ccss such as grass drying attractive t1 many farmers. 

An invostigati0n into grass drying in Wales uas initiated during the 
194-9 scns•1n, and in nll eighteen d_r,jing plants .were visited. Fifteen of these 
were c·:mmc:rcio.l fr.rm drying plants, only nne 0f which did any u >rk ·m a c•m
tr~.ct b'lsis. Tv11 centres were run by cc.--·>perative grass drying s'lcicties. The 
remaining centro vms run as a private company. The farms and C'1!l11nunal centres· 
visited nr•1bably rtlpr<ls<:ntod nb•Jut 50 per cent '>f those in operati0n in Wales 
during the 1 94-9 sens•m. 

'fhis rop')rt de?.ls firstly with the C•>sts 0f dried grass pr·>ducti'>n 
')n eight farms during the. summer of 194-9, ·and sec<>ndly with the 1poratirms at 
n c<:>mmuruo.l grass dr,fing centro. It als'J attempts t., assess the value <:>f dried 
grass and t·> C<:>rnpe.ro it with that of nther feeds. 

Secti•Jn II - Farm Grass Drying, 

The Farms. 

The eight farms f.Jr which C<>sts wore c-:>mpletcd wore situated in the 
C'>'-'Iltias of Anglesey, Cardigan, Denbigh, J,!-mtgomer-f and Radnr>r. Tvm •)f them, 
(Nos. 2 o.nd 3,) wcru nver GOO acres in size, Farms Nr>s. 4, 7 and 8 were 
between 200 and 280 acres, while the other three ranged between 125 o.nd 150 
acres. 

Five '>f the farms, (Nos. 1 , 5, 6, 7 and 8,) were embarking ~n grass 
drfing fvr the first time in 194-9; Farm No. 4- had started ~n this meth>d ?f 
c•msorve.tion during the previous year; while the other tw1 farms had been 
drying for a number of years. The drier '>n Farm N'1, 2 was in its thirteenth 
season, but its usa during this time had been relatively slight and in all it 
had turned •ut less than 500 t.,ns <:>f dried grass. 

In all cases dried grass vms produced f>r supplying additi<:>nal 
h 1me-gro-;m pr0toin f•>r farm consumpti?n, nn<l in n•J instance uas gr~tss dried 
with the •1bject 1f sale in view. Excont in the case •>f the tw•> '>ldor-cstablished 
driers, the farms c->ncerned hoped ultimately t·' eliminnte h!lJ'lll-"king entirely 
fr= the farm r•>utino. In all CP.ses except , me, the mn.in enterprise Jn each 
farm was the dairy herd, f,-.r tho feeding nf which tho dried grass was pr rluced. 

The Drie:rs. 

Five differ<>nt makes ·>f drier were installed: OppermFI!l :!bbile, 
I. C, I. M~trk III, Slad.,-currrcn, and Kennedy nnd Kempe. 

Two f~ JPeratod Opperm'ln driers .,f tho m1bile-tray type. In e:'lch 

.. 
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case they v1ere purchnsed in order to dry fQr pm-t of the senson on t1vo other 
f~ms run in cl.Qse conjunction with the ones costecl, These other farms were 
situ.'lted 5 cud 8 miles r,wc.y resj>ectively, One of th8 mobile driers operated 
in the field cut fc1r r1rying, 17hile the other ;?,qs sited in a Dutch barn at 
the ste.ckyard during its st.qy on the fem, One of the two farms operated 11 
two-shift system for m•1st of the dr,:ring on the fcmn, 11nd conseg)lently had 11 
normD.l wo1·!dar, dzy of fifteen hours, In the other case no fixed or regular 
daily period of \7orking YT<-.s org.".nised. noth pln.nts opero.ted with a normal 
te:un of thr~0 men, r.nd. usuclly bc:ling \7.:\S C'\rried out to keep p'lce with the 
th1·oughp-.1 t of drieCt m'"'. t-3ri~l. Both f-'lrms ex~y~ri·Jnced n certnin runount of 
be..ler trouble, f!.t tha comHcnceEt3nt of drying oper."l.tions. After a short period 
'Jf' drying YlOrk tlv; O~J;_x;man vn ono f~J.rtn vtns mnv0d pcrm'lnently to the OYrncr' s 
S•Jc,md fCtm ''"'l q Focl""rrLcC D, H. 1 01 Crop Dry2r rr•.s purchased in its place. Both 
tho ~~ppornan dri-.J::cs Yif..:r:.; .~utomr~ticnlly oil-fired. 

:rwo f'LII:tS weru oquippo(l nith conveyor-tj.rpc dri·:Jrs, 0nc of these 
being r:. R:'-nS'JJ,V.jS ."J.a·l the other :1. Kezmed.y ~nd Kempe. The R.':l1lsomes drier, which 
r.r .. d be{::n op.:;rn.ting f',Jr r'.. nwuber •)f ye[l_rs, was sited in n. substanti~l shed 
and was usc:d in cc;njunction VIi th n hopper-baler sunk below ground level to 
facilit::lt·J tho hondling uf the dried mo.terial, The plant was operated by two 
men, one s t·1kin,13 the: furn"'.!.Ce rtnd facding in vmt grass r'..nd the other sYmeping 
the r1ried nn turic.l t•1 tho sunken b.qler o.nd opora ting the baling mechc.nism. 
Although this G.rier vrts in its thirteenth se"'.son fow rep.-drs hetd beon 
incurro.:d, ccpart from tht: r~ncwal of firebricks f,Jr the furnc.ce, The Kennedy 
c.nd Kempe gross drier, on the •>thor hllnd, wo.s in its first seo.s:m r.nd had 
boen erected in th·o farm stackyo.rd adjoining a Dutch bflrn, It WM op~rP.ted 
by two men flnd the pr~vicms d:cy 1 s dried .~rass wns b11lod e:cch m·orning pri. >r to 
the stflrt of iir::;dng, It •:r .. s fJund, hoHover, th.'lt the dried materie.l twniied 
t·> pick up a certo.in P.ffi)Unt of m,;isturc •wernight. Tha Kormedy rmd Kempa 
clri•Jr uo.s <lut.-')r:lf1_tic l)il-firod, ~1hile tho RE!.nsr)mcs ..,.,c_s s tokod rli th ~nthrnci te. 
In both c11sos car~ had t' be tO\kc:n in tho feeding in ·>f the wet m!'ttcrio.l sn 
r.s t.J ensur0 th~.t it W·"".S wull sh~kon ·1ut cmd unif~umly feel t·) the C·Jnveyor, 

Fixed-trey types ''f drier v1c:ra insto.lled m f >ur >f the eight f"-"lls 
costed. T-;n of' those vr•::re Slndo-Curr;:.n c:l.riors 1p0rc..ting f.Jr thB first time 
durin:s th•o 194.9 ho.rvost, whilu the ;ther trn ner'" I, c. I, Mark III driers, 
11ne ·)f · :hich h..'Ld b~6il 0per . ..,. tinr:- since th-:: bogiTh-ling ·Jf the ~nr. B·:>th thu 
Sl.o.de-Gurran and the I. C. I. driurs o.rv desi<?ncd f >r 1 be. tch drying 1 , but their 
p•ltential •utputs e.re vory diff"rent. •rho Sll'.de-Curro .. n ho.s been d ;signed f•1r 
the smrtll fc"·m. It r.o.s " l•l\"1 •>Utput of dried ~rc.ss, but h'ls also the .o.dv.'\nt
e.ge 1f l•)H c."l.pi tq_l C·)Sts and l·)H l"lh·1ur r.Jcpircr.wnts,; it o:-..n, in f"l.ct, be 
)peratod by ·)no m:-<n, Tho I. C. I. !Jrier, -:m the i)ther hf'.nrl, n)nno.lly ra~ires 
c. teem ·>f thre"' m<m. It is interosti!1g t.:> nc>to that th<.: I, C. I. drier orocted 
in 191;0 cost nnly £4.17, rrherco.s tho on" or8cted in 194.8 cost £970, Again, 
the C!'tpital c·1sts on c•ne •>f the fc.rms eg)lipped nith a Slade-Curr"n drier have 
been substantio.lly incro'tscd by the: use lf an Interw:cti·"1nnl Aut.matio B11ler, 
the C•>St "lf which we..s more thc .. n 50 per cunt higher than that 0f the drying 
pl"-nt, The Sl·,de-Curro.n driers fitted in ndr.lirc.hly nith the general r m tine 
nf a sm"lll f3rlll, e .. niJ. the •1r >CtJss ·.·f dr-..rine n bc.tch ·.>f grass c 1uld be timed so 
as t·• ce.use little intorf0rCJnce 11ith milkine c.nl >~ith the gcner!'tl fam rnrk. 
Bnth the I, c. I. cmd Sludo-Curran driors had C·'ke-fired furnaces, 

The C'lpital c·,sts ""lf the driers nro sh·Jnn in To.ble I, (ApJ?Ondix B). 

The Field Equipment, 

A v.'lriety of fielil. eg)lioment vms used f;r cutting and delivering 
the grass t 1 the driers. In m·1st co.sos it v;as als·J used f 'r :'lther f~ ·"'~per
a tions such o.s ho.ymnking "r silP.ge-rn:?.king, rmd very little machinery was 
specifico.lly purchnse<l f• ·r the field ·1porations in C•'nnection 11ith grass 
dryin:s nl• >n'O, 

0nly >ne f::mn, Fnrm N '• 2, usod a Cutlift, This had been •Jperating 
g)lite sntisf"ct ·rily >vc:r the prcvi·>us thirteen s0r1s ms and was used in c m
junctiJn ·with .q terun :f t-rl•J r!lun. 

Tbr~o fl'ms, JJ<c>s, 1 , 6 r:.nJ 8, 11orr, 0 g)li:;red with buckrruces, In the 
case ""Jf F.1..m N '• 6 tha lmul fr, .om fiolJ t ., drier W'l..S sh.,rt and the buckrnke 



only was used; but in the case of the other two farms a trailer WRQ ~sed· for 
cartin!l fr·~n the m"re distant fields, and t)1e green material was either. 
green cr<>p loruled or f :·rked, 

F·lur fD.nnS relied entirely on green crnp loaders, while Farm No), 8 
used a gr"en er··p l·)t><ler i..'l c. ·njuncti'>n with a buckrake, These implements 
were used with VP.rying d<Jgroos .,f satisfacti"nl and, in one case, a side
deli very rn.ke mts used prior to green or 'lp lqading. 

:rablG 2 sh·ms the c"-pital invested in field equipment on the 
different farms, 

Tablu 2. 

Capitnl Invested in Field Eqpipment,* 

Depree-
Original iated 

F<>rm N?. : Equipment. Cnst. Value, 

£. £, 
1 Buckrake; Rake; Mower; Trailer. 173 119 
2 Cutlift; Trailer, 159 28 
3 : Butterley Green Cr•)P Loader; Mower; 

3 Trailers. 369 289 
4 Internati•>nal and Bamford Green Cr-'lp 

~)aders; 2 Trailers; 3 Mowers. 743 565 
5 Butterley Gre<:n Cr>p !fJador; Trailer; 

Mower. 330 212 
6 Buckrr.kG; Mower. 113 86 
7 Butterley Green Cr·op ~ader; Side-

Delivery Rake; Mower; Trailer. 403 320 
8 Salopian Groen Cr·.>P L:>ader; Buokrake; 

2 Tr!lilers ;. Mnwer,. 427 374 

" Excluding Tractors, 

,W•)rk Done by thG Driers, 

The costs and incidental data relating to Farms N0s. 1, 2, 3, 4 
and 7 apply to the wh•)le seas'>n' s "''rk in conneoti">n with grass drying '>n 
these farms, In the case of' Fann If•>• 5, the make ,.,f drier used wns chnnged 
after only a sh•>rt perind nf' working and the reo Jrding of' c•>sts was disc•m
tinued, The drier ,.m Fnnn N•>, 6 dried s=e addi ti,.,nal' rough rna terial f'rom a 
playing field, whilG Farm Nn, 8 dried a cereal-legume mixturG, and the costs 
in relati .. m t? these cr·>ps have theref'•lre been excluded, 

The acreages cut f'>r drying and the yield -~f dried grass are shown 
in Table 3, Table 3, 

Acreage Cut and YiGld of' Dried Grass, 

:AcrengG cut : Yield of DriGd Product, 
:i,e, "CUt~ Per CUtting 

Farm H?, : Aores 11 *• : Total Acre. 
T·:>ns. T·,ns. 

1 4.2.0 38,0 0.90 
2 37.5 34.5 0,90 
3 23.8 18,5 0,78 
4 e8.o 73.6 0.84 
5 5.0 6.1 1,22 
6 2,5 4..5 1.81 
7 52.8 35.5 0,67 
8 28.5 9.6 0.34 . . - --~ 

**e.g. 1 acre cut twice = 2 cutt~1 acres, 
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Except in thG c~<se ·•f Fann No, 6, uhere it C·"m;>rised a mixture ·.'f 
<'nts, l?'""-S c.nd ber.ns uniJ.ers·,·•m with grass S-JGds, all the m.-.terilll driod 
c msisteJ •f either perm:J.aent q;rflSS ?r tGr.qnre.ry lays. F<Jr cnnvcmience, the 
term 'driod er.o.ss 1 , h!'\s br;en used in this rep0rt tn cc;oply t•> ~11 green 
m!l.terie.l ·lrieiJ.. ~'"= H '• 2 clried •)I.ly permna•mt erass VlhilG Fnrms N::>s, 3' 4 
P.ncl. 8 dried :\ certain nJJl.)unt •Jf penr~C,nent grass, In the case of Farm N·?, 4, 
64 per cent ·>f the ncr.: age cut f~r drying c 'nBisted •Jf lucerne-c·>cksf00t leys, 
Except f.~r th0 lucerne loys •m this farm, n'm" Qf the fields used f·>r grass 
drying w.s S·>Wa with'' s:;>od"ll s•)eds mixture for drying, P.lthough sJlllo ·>f the 
farmers c·mcornerl h'lve the intention of ad ..,..,ting this prr.ctica in future years, 
The rest >f the .srass •.lric'1 c 'nsisted .~f 'lb ,u t 50 per cent ,.,f first y<Jar seeds 
e.tvl :,o per c.;nt .,f •>lJ<>r leys, 

During the 194-9 sens.:·n, 229 !\.Ores of grass were cut fnr the oight 
dri"rs nn<1 c.>sted, Tf, h.)we·vcr, .me acre cut twice is c )Untod ns tw'l cutting 
o.cres, nnd one "erG cut thr•3<3 times o.s thr<le cuttin~ r,crcs, the t.,.,tal number 
'lf cutting acres am0>1nt t•J 230, F>ur •)f the farms t >ok •1nq 'One out ·Of gr11ss 
f·,r .lrying; c.n?ther thrt3e funns cut a smnll aren twice, Only FP.rm No. 7 
prtJ.ctiscd tho tukin3 nf more tn"ln ·1ne aut tn any extent, and here threG cuts 
were 0bte.ined fr·)lll m·>st of the gr11ss reserveiJ. fqr drying, In f·.>ur cnsos, 
hrmever, that is nn Fe.rms NrJs, 3, 1;., 5 Md 8, further cuts were taken f·or 
PUr:;><:>ses clther than grass drying, i, e. f·or t~ilag0 or hey. In m'>St cnses the 
af.term"l th was grazed, 

N•>ne c:.f the eight driers w·>rked tQ tlllY'7here ne11r full CO.CJtl.Ci ty 
during the 194-9 se"s m Md their tJt!!.l •Jutput ·1f dried matarinl was bw. F·JUr 
0f them operated f·'r 'nly t\7> t, three weeks, alth.,ugh the JthGr f,,ur, >n 
Farms Nns. 2, 1;., 7 and 8, h:vi slightly l·>nger peri ;ds r>f r••orking. 1\ ,e r>nly 
fl'li'l!lS thu t suacoeeded in pr·oducing in excess 'f 30 t.-,ns •1f dried rna terial 
wore Farms N·>s, 1 , 2, 4 and 7, the c.~sted ~utputs on the 1thers bei."lg sli:;ht, 
ThG onzy driers that w·,rked nn :worago nf mere tlmn ten hours p.:>r dey were 
those. "n Farms Nos, 1, 2 and 4, Thus, even \then m<>torial f?r drying uas e.vail
able, the driers v1"r" not used t·> full ca:;>D.Ci ty, Tha t..,tal a0stad ·1utput ..,f 
dried grtJ.ss 0n the eight f~Jnns crune t,., 220.3 t>ns. (See Table 4-). 

Table 4. 

"'1 1rk D• me by Driers, 

Average T· >tr.l nu tput .,., 
Date 'lf Dnto nf N·•. nf Number .,f Drie'l Mn. torial 

Fe.rm 1st Day's lAst Day's Deys H·>urs Worked: durin.g thes.e 
N'J, Dryin~. Dgin!'. \V'Jrked, per Day, dntes. 

Tons. 
1 June 10th June 25th 13 13.73 3d.O 
2 . May 6th June 10th 30 10,08 34.5 
3 Juno 7th June 21st 13 7.88 18.5 
4 Mn.y 9th Oct, 18th 44- 13.36,5 T3.6 
5'" May 23rd June 4-th 12 5.63 0.1 
6"*: Juno 22;,d Juzy 15th 14 9.0~ 4-.5 
7., May 6th Sept. 8th 46 5.6 35.5 
8 June 6th Sept. 29th 24 5.67 9.0 

* Repr<>sents 11.4 pGr cent 'lf seas . .,nrs nutput •n this farm. ... II 37.5 II II II II II II II II 

<D II 80,0 II II II II II II II II 

f. Excludes time spent balina. 

Again, the c <nmencoment •of dr'.fin.'S f1r the 1949 soas.m rms relatiw],y 
late on m·Jst of tha fanns, In certain instances it \'1'-'S clclved by the lnt,• 
dGlivery ·1f nuvlzy-.-,rd.crcd driers 1r by lnck "f field ecpiiJmont. Much ..,,. ~:10> 
grass intenJied f.,r this Pur:>"SEJ lu).cl ref-l.chod the hn.y-stnae befnre it wns . 
'!Jnssibla t·) C'lmmenc\3 l~uratinns, [lnl the unusu:llly :1 rxl 'Wt.'ather llt h'J.~r-tllilC 
als) discour2r;eri :1 certain :)!!1 )Unt q£ drying. M'!rtJ )ver, th.J !'r ...,1 ~.~eJ d.:•11U:~ht 
end gen0rn.l sh.,rtr~go qf .'(.X'~ss on m,)st f'<!.rnlS bter "n in the S(.-lnS .. 1n !l."ht a 

. -C,Jnsirl~re.ble eff~ct in sh )rtcning thu !)8ri'.>J. rrf arer.:'lti ... mil, In .fact, the ... nly 
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f"...''l1s to cr.rry on drying operations l~ter than mid-July were Farms Nos, 4, 
7 ·~1d tl, Mnd ,,f the nthe>r five f=ers st0pped their driers with the 
ct·i~in.,l intention of resumil".g work later on i:'l the B'3ascn1 but the scarcity 
of i1I''lSS c.nd. tha asad t•) ke~p the dllirJ herds supplied with grazing IU.'l.de a 
r~sumj)tinn impossiblo, It Wl".s o.ppare:1t that grass drying was as much affected 
by Vle~ther conditions n.s W'lre most other farming activities, and in all cases 
f'ar less grass vms dried thun was the original intention, 

As regnrds the qQ~lity of the dried grass produced on the farms 
s~~died, results are av~ilable from only five of them, Srunples submitted for 
e.n11.lysis snol7~d th" ve.lue of' tt,e product from Farm No, 3 to be lou, the 
<lried f,!'•·.ss hnving ~ cru:te protein content of between 8. ') and 9, 5 per cent. 
In the cose •of the gr.".ss dried on F!\nn No. 4, the percentage of' crude protein 
-_rc.riod b0tv1een 9, 7 c.nd 16, 7, The relo.tively small q1antity of grass dried on 
~'on~ ''"· ? h,_iJ. ,;n <'J1C<lysis <>f 17 per cent crude protein, while the mixture 
•Jf or,ts, pe«s c.nd beru1s d.riJd on Farm N"• 6 on an,,lysis showed from 14-16 
p·3r cant cruiJe protGin, On FClrt'l No. 7, 'JVer thr9e-qu.arters of the total out
put of drie:i grA.ss hr"d a crude pr:>tcin c•>ntent of 17.5 per cent, while the 
rcnLindur VA.ried b"t"ee,, 9 and 12 par cent, 

~rcble 5 provides an illustration of the great rA.nge in output of 
the driers stu:iied. V=iation took plo.ce not nnly in the output of driers 
of different makes, but als.,· in the e>utpu·t of driers nf the same make, F0r 
instance, th<3 -Qv.> O')J;Jsrmo.n driers, ·:>f the srune rated capo.ci ty, had very diff
erent ~ctu.o.l outputs .,f dried materia 1 under field c.mdi ti·>ns on their 
respective fe.nns, the am0unts. being 4, 26 and 1. 74 cwt, per h•)ur res')<:Ctively, 

TA.ble 5. 

R£.tes 'Jf VI orking. 

:Average N0. 
·>f H>urs 

T'""~tal : Taken t'' Output of 
Tnt:ll N0, output of : Pr'Jduce 1 Driei 

Farm: 0f Hours Dried :T•>n •>f Dried: Material 
Jr,J. : M~ko of Drier. ";".f··rked. M:tterial, Material, ner Hour. -----

cwt, cwt. 
1 OppeiT1.~n 1! ob ile 178t 76C 4.7 4.26 
2 RQllSr::mes 302-i; 691t 8,8 2.29 . 
3 I. c. I. Mark III 1 J2i 369 5.6 3. 60 
4 I. C. I. Mark III 586 1472t 8.J 2.51 
5 Oppennm Mobile 7J~ 122-L 15.6 1. 74 
6 Slade-Curran 126 90f 27.8 0.72 
7 Kennedy & Kem:•>e 258:} 71o4 7-3 2. 75 
8 Slade-Curran 136 1921 14.1 1.42 

.:_ 

Thea<> figures pr0babl.y reflect the influence .,f c0nditinns such as the mnn
e.p;ement ·of the plant; the stage 0f grovrth 0f the grass cut; the extent ··f 
'wilting' in the field; and the moisture c·-,ntent of the grass used f·>r 
drying. 

Agn.in, the rates ,f w·,rking oe.n be examined in rolati..,n t·' the 
n.veruge nwnbor lf' hnurs taken t~J pr-)duce ~"'ne t ··n ·Jf dried matt:ria.l. The 
f2.stest rnte .•f ,utput ltas achieved '111 l<1am N .. ). 1, vJhere •>no ,f the Opperman 
driers wns t.ble t'l pr:>d.uce nne t?n '>f dried material i.1 4. 7 h•ours .of run:'ling 
time. A l::>.rge pr )p•1rti•"'l1 (•f the m•1terinl dried '"'n this fnm, hnwtever, b 're a 
cloMr r~scmblr1ncc t J 's'-'per-hay' th~n t' high-CJ11e.lit-.r dried grass. As was t·> 
b9 expoctml, the 11umbor ··f h .. urs reCJ11ir·Jd t·> pr·•duce 0ne t .n 0f dried 
m:-terial in ~ Slll".ll-tyo;>a drier, such r.s the Slr.d~-Gurran, uas c msiderably 
h~gher than J.n the c-,su ·Jf' o.ny 0f the ·>thcr typas. 



( 1 ~ Rent o.nd treatNent •lf the fields,. 
(2) cutti_'lg nn-'1 delivdring the grnss t, 
(3) Dr-,ting •md be.ling, 

the drier, 

Thr.t is, tb~y h.:l.vo be:"n gr•,upecl intn tho onsts of gr 'WL'lg tho materiAl 
f .r dr;in~, th0 C· sts ,f 0nl1Qcting tho r.~w lllf.'.tori'll, and the c·>sts actually 
incurred r·.t tho drior, '.Nw C••sts per t•m nf dried grass ·are sh·wm in 
Ap;:>,mdix B, Tr\hla II, Ylhilc the t·,tal C•>sts incurred oJn each farm are set 
·u t in A·.>TJ<mdix B, Tnblu III, 

'£ha t ··tal C· >Sts per t m rc.nged fr·Jm £12,1, 5 Pn F= No, 1 t-> 
£23, 7.1 C' ll1 i'r.rm H'>, 8, As thu typG nf driar used varied from fllrm t'> farm 
ccnd o.s ge .erlll c Jooiti•.ms were n.ls > far fr·)lll unif.·,rm, it is rll.ther unfair 
tn ,lrescnt averCcga figuros f·Jr the sample >f farms under ruvievr; but it 
shr>uld be meati·med thil t the avdrag"l c•Jst of pr··>ducti . .,n •Jf dried grass crune 
t .1 £16.1 3. 8 per t )n ~~n tho eight fP..rrns, 

The percentage >f the t•Jtal costs b 1rne by the separ<J. te •?para ti ·•ns 
inV·'lved in the pr'lcess tmd the shnra >f thtl c:Jsts represented by the differ
ant i terns are sh·wn in Trtble 6, 

Table 6, 

C . .,sts Per T·m of Dried Grass (Perc~ntagc Distributi·m), 

Rent and Treatment 
of Fields 

Cutting & Delivering: 
t' Drier 

Drying and Baling 

14.. 2 

14..8 
71.0 

%. 
9. 4. 

20,7 
69.9 

22.8 

24..3 
52.9 

27.3 

15.5 
57.2 

8, 9 

7.2 
83.9 

%. 
22.1 

6.6.. 15,8 22.0 
_71 0 3 : _5~ __ :___? 3. 4. 

TntA.l Costner Toon. 100,0 100,0 100,0 :· 100:0 100,0 1<2_~~-1_00,0 100,0 

Rent and Trell.tmant 
Jf Fields 

c·~tting & Delivering: 
"v·J DriGr (H,rae & 
Traction) 

Field Lao 'lUr 
Lab•YJ.r for Drying & 
·Baling 

Manag'>riAl La.b·>ur 
~t?t9.l T.ab ""~Ur 

FUel & Pnwer f >r 
Dqbg t: Baling 

Band~ng,- Insurance 
anC. Sundries 

Depreciati.on & Folqr.irs: 
Fie:d Machin'3ry & 
Dny~ng Plant 

_., 
i •• 

14.. 2 

4.. 6 :· 
7.9 

7.9 
11.9 

"' '" 
22,8 

8.8 
11.2 

5.2 
6.5 

-<: 
I o 

8, 9 

1 0 9 
2.5 

1. 

22,1 

2.8 
2.1 

/ 
' . 0 

25.9 

4..8 
7.2 

rl 
'• 

7.1 
6, 7 

16.0 16.8 10.3 16.8 24.9 17.1 11.0 8.2 
- : - : - . 2. 9 . - . - : - : -

(23.9): (28.7): (21.5): (26.2): (27.4): (19.2): (18.2): (14.9) 
:. 

21.3 35.5 28.2 
·: 

3.8 4..5 

22.5 

3.0 

35.5 

1.5 

24..9 

4.6 

18.0 12.6 

2,1 

32. 2 _ 14. o"-'---'1:.:::6"-. o~"-1""5"-. =-8 -'--'2::.:4., •. =-8-'--'2_~.""4~~31 • o _:_)}. + 
100.0 : 100.0 100.0 100.0 100.0 100,0 100,0 : 1(\),0 

·By fer tho most cxnensive i tom in pr·'ducing dried grass -·n the 
f-?..rm wns the actual (>pcrn ti .;n 1f drying and bnliilg. This representea bet\leen 
53 r>er cent and 84 per cent ·>f the total c ··sts, The c0sts ·>:f cutt~ nn.i 
d"liv9rin~S thQ grnss t., the drier, nn the ·Jther hand, vrorc relo.tively l·m n.n:l 
vt.ri">d betvr ,en 7 p9r cent and 24 ""r cent .~f the t•'tlll c 'sts, 

As fp..r as· the individual items ··f c·,st' were c >ncerno.i the m--.,.t 
imp·•rtrmt were fuel and pnwer, deprcciA tim and l11.b·>ur, ::<Uel and P· 'ver 
acc.,unt'3d f·>r 13-36 per c<mt; dopreciati·m f·>r 14-32 per cunt; aad lnb·>Ur f :r 

• • bot-Re>en 15 and 29 p••r cent ~f the t 't"l c.,sts, 
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Tho i~bour costs in the field and at th~ drier,tog~ther with the 
fuul consl'mptiou ''nd costs, nre shown in det,;.il in Appendix B, Tables IV, 
v, and 11 I. A tP.bl~ is also presented shO'iling tha costs inourr~d per hour 
•;f rum1ing timu •Jn the different fr.rms (Appendix D, Table VII). 

h order to rufluct the influence of qurclity on the costs, the unit 
C·Jsts of pr··,duction of crude: prot<>in hc.ve boon worked, out for tho five farms 
whc;ro ::nc.lysos of thG r1ried grass are av:tilEtble. ·The results nrc sot out in 
Table 7. 

T::blc 7. 

Costs of Crude Protein Production. ------________ ; 
Total C"sts of Crude Protein 

Tot:J.l C\1S ts : rlutput Crude Production, 
Fann Per Ton of : of Dried Proto in 
no. Dric<l Grr).ss. : Matori1l-1.: Content, Per lb. ·Per cvrt. 

£. s. d Tons. : <:'. 
tOo Pence. Shillings. 

3 17. 3. 1 18.5 7.98- 9.114 20.92 195 
4 17. 5. 5 73.6 9. 70 - 16.70 14.44 135 
5 1 9. 2. 4. 6.1 17.00 12.05 113 
6 19. 9. 5 4.5 14.00- 16.00 13.64 127 
7 20.16. 0 35.5 9.00 - 17.50 14.09 132 

: 

From an exe.min.'ltion of Table 7 it becomes apparent that arry nssess
r.lCnt of the relative costs of 1)roduction on tho diffGrent farms is inadequate 
it' b<>sed S(•loly on th, costs per ton· of dried gr'lss. The only fllir basis ·>f 
compr'.ris<Jn is in r.;lo. ti,)n to the unit costs of pr?duction of crude protain. 
WCJight is given tl this view by the fnct that, of the fi•re fnrms listed in 
'r"lblc 7, th.:: 0ne with ·~he highest c.,sts of crude pr·Jtein production hP.s tho 
lcm~st total conts per t·on f0r the pr>duction of dried grass. For ccon0!1\Y in 
fe..,ding, thoret\-,re, it is obvi·.ously essential t J havo an'llyscs taken of' all 
cuts fr,,m co.ch fi·old, nnd, at tho s/lffiu time, to recognize the i?rime 
imy.,rtance of cutting material llt the c.,rrcct stage of growth and of growing 
special luys for <ir'Jing in order t·J achieve high pr0tein prr;ductinn. 

Section III - C0- 1oerative Grass DI"Jing. 

C<J- -.per a tive grass drying centres arc a :onst-<~ar i.-u10vation to 
assist in the C•>nscrvllti•m of green cr0ps in Britain. Tho idea ,,f cnmmunal 
grass dz7ing is new t•> this e~untry, but sinco 1939 it has been developed 
Jn tho c>ntinent to a c~nsidcrnblc extent and with a ~~rkcd degree of 
!?UCC·)ss; and Switzerland, HJlland, Suedon and Denmark have llll luld ventures 
in this field, The guneral trend in grass drying in H0lland and Sweden has, 
in fact, been rwmy fr0m the small type •;f fann drier t0Ymrcls tho lnrger 
instr,llati<Jns 'Wncd either co- >paratively •'r privately, In a rep'>rt sub-
mi ttcd in 1948 by the British Missi.1n t·1 study tho drying groCJn cr.>ps in 
H.>ll,<Ild, Sweden nnd Dcrunrtrk it WflS stntcd that: 

"Alj;h;ugh' all throe c·luntries visited arc n•Jtod for their high 
pr•lp.Jrti •n Jf small farms it wo.s cloiU' th~t there were n•> smllll 
grass driers being mnd" f0r usc ·Jn small farms. The exonasi·.Jn ·Jf 
the drying industry during the last decade hns taken place along 
two distinct lines ·1f dGvcl"Pmont: thr )ugh flli"IIlcrs' c'>-•>pcrative 
s )Cieties n.nd thr0ugh pr"'vond.cr utercht:'4.'"1ts, estate ,.,'C"mers ,,r 
o .mpanics •pcrating private pla:~ts m fn.ct•>I".f lines,"* 

ThGse dOV0l0]>!<Je1ltS >n the a mtinent .sh1WOd that 0 'mm'.mal grass 
drying centres ,,._ff'>rded ··r>p·>rtuniti"s t0 the smnll f>1nncr f',,r the ?.rtificinl 
drying :>f groen· cr"Ps, end th3 first cxp<:rimcnt al Jng thusc· lincs in 

* Agriculturo Ov<Jrs'>as, Rup·,rt n~. 7. "Groon Cr·>p Drying in Holl:md, Swodon 
anc1 D•Jnm;J.rk", P• 1 O. H. M.S. 0, 1 948. 



Pritai.n t'Jnk phoe in 191t7 at Th~rnbury in Gl'llloast•Jrshira. The Milk Marketing 
B•onrd, in c·•njunctinn vrith Imperial Chomice.l Industries Ltd., organised e.n 
cxporimcnt in ccomrr.unal '>rnss dryin5 ~.mn1~"st milk pr•Jducors which lP.id the 
f.,undo.ti·>ns f·w furth.lr il.:vul· •ruaents in this field. As a result of the success 
•of tht> Th1rnbury exporir.tent the J,Jilk Lhrketing Bnar:i sat up a further elev:m 
centros i11 tho folbwing yJ'lr, r.n:l. th() len.d given t<> fnrming by th•:so pilnt 
plrmts ha., enc·;uro.g~d 'lth:..r gr ·ups nf srMll farmers t' co-•'Perate together in 
tho sutting up r,f C·Jll'J1ltlnal grr,ss drying O<mtres. Again, tho GcJvernment has 
given every enc'">ur~gem.:>nt t•J this f:orm ·Jf dwvol opmont and in 1948 introi!.uced 
P. tump'Jrary scheme t.o. pr·,vide grr.nts a.'ld lnMs t0wards the ini tiel c0st .?f 
eppr,.,v,_,d cormnunal grass drying centr.Js. This scheme has n·•W been extended to 
render assistance t' all 'rppr.,ved c•)-·lper<~tivu grass drying projects in 
0pera ti:Jn by June 1st. 1951. 

'ilhcre grass dryin~ was C~·=nced bef.-,ro May 31st, 1948. the government 
grant em••untua t' 4.0 par cent •o.f tne appr0vod t·>te.l capital outlay. Sincu that 
dP.to it h?.s Am••unted t., 33t per cont 1f

1 
tho t·1t?.l approved c0st, while loans 

hav~ b<.Jen me.do availabla f,lr m•Jther 33:; per cent 0f the t.Jtal 'l.ppr'lved C'lst, 
ropnyable in f JUr ~<nnual inst•llmcmts at en intorast rate 0f 3 por cent. 
Tabl~ 8 gives s•1me indica ti·e>n 0f the cxpansi<Jn in C•)-'lp<)rativo drying. 

T'lblo 8. 

Numbers ·1f C~Jnm'..t11'>l Gr~.ss D~ing Centres Operating in 
England and W~los 194.7-1950. 

194.7. 1948. 1 94.9. 1950. 
: 

Farmers' C'l-opera tivc S'lcieti011 7 13 31 
Milk Marketing Board 1 12 12 12 

T·tal 1 1!;1 2!i ltl._ 

In addition to the 4.3 centres noted ab0ve there aro a further 12 
schemes which have oi ther been appr.wcd or are in o mrse .1f pr.oparation. At 
presont thora ar<'l ab.>ut 3,000 farm·ors participating in these schemes e.nd in 
194.9 appr~ximately 16,000 t'Jns. 0f dried grass were produced. The t0tal c ~st 
.-,f the 4.3 centres has boon ab0ut £600,000, Of this, appr>ximatoly £200,000 
has been c~ntributed in the f'lrm .,f Ministry grants, Tthile a similar sum has 
been advanced in the fnm .'Jf Ministry l0ans. 

The princiu'll rC'l.S·'J1 f 'r the <3Stablishment of c•Jmm\lllll.l grass drying 
centrJs is the fact t!L"'.t s·J many ,f the farms in Britain are limited in s:O.ze 
e:,1-1 th"-t it W'luld be un>Jc•Jn mio t·J cJntcmplate tha installation 'lf expensive 
drying plants 'ln S'l m'lny. srnall units. Agnin, emphasis is given t•J the 
il)lpnrtance of establishing co-·1perative grass drying plants, particularly as 
an aid t•J milk pr· ·ducti·m by the fact that there are in EnglP.nd and Wal<.Js 
appr·1xime.t>Jly 100,000 da~ farmers .-,vming 1~ co,Ts nr le3s. In sh 1rt, ~i' this 
m3th·•d of C•1ns>JrvRti·m is to be br>1ught vrithin . r()ach 'Jf the small 1ar:ners 
vth'J pred01ilinate in this country th<'l .;nly P"Bsible means is by the establ:..Sh
ment of c :nranunal gr'>ss drying centres, where fncili ties can be pr'Jvided .f'r 
the c.'Jnsa:vati'ln of members' own cr0ps at a roes >nable ch.'ll'ge. 

The raison d •lltre f"r the setting-up nf o·Jmmunal grass drying ie 
accent'J.ated in Wales by the sr:Jaller scale ?f farm <Jpore.ti·lns in the Prino:O.pe.l
ity. Appr•o.ximately Go per cent of tho milk-selling herds c mtnirl less t!oan , 
t~n cows, while the distributi·m ~f h0lJ.ings by size shCJ,TS a le.rger :;>r·•?·Jrtl.•:n 
in tho small acrcP.ge gr·lUps than is the case in England (see Table 9). 

By establishing throo 'lf its welve pi1neor grass drying centre~ , 
in Wales the Milk ~L'lrketing BCJard gave Walsh farmers a lead which they qm.c~.:y 
f'<Jll mod. In fact, tho first farmers' co-·>!.JCrativo sscicty t"> be establ:.sh£>u. 
in Britain f >r the purpose Jf grass clryin>( vras a Wolsh s..,cicty - Gower Fa..."'ln 
Servicos Ltd. - 'Which startod '"'orati•>ns in the GoTror Peninsula 'lf Gle.rrn:-gr.n 
in 1948. Sev•Jrai ·:-thor gr::;ss arYi.ng S·'"lCioties have since been f •rmed nr, 
alternatively, "xisting en- ·:;>crativo s•>cieties he.vc devol •pea C·>rmounal :;:-ass 
dryinz sorvicus. By the s=er -.f 1950 thoro were a t.Jt<tl ··f 12 cent1•es, 
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Distril::utj m ·Jf H"~ldiD•:s by Size.* --------------- ----~ ·--·-----

""' 
_, 

"' /;;• ~,,. j':. i;• I"• 

Engl~nd 34. 37 24. 4. 1 
Wc.los 4.0 4.4. 15 1 
El'lf,l·-cnd & 

"hlos 35 38 22 4 1 
: ---

includins~ the thr•:,e ]oiilk 1~!ar!<etin~ BrJ?.rd. centres, •1IJornting in ;-1n.les, Tho.:~ 
c •mplcto list is .os fJllY.-m:-

J.Jist ·Jf Cx:rrnunr~l G:r:_~s_~_p_ryin:1 Ce_n_tres dnt:~rating 
in Vhlos in 1950, ** 

Hilfl'rJ. H'lvon 
Pillll1eli 
Ll.'lnrrnun 

Gower Farm Services 
Ylynn.st::-.. y Frtnnvrs 1 .Ass.-)ciatir:m 
S·Juth Pumbr·)ke Gr<css Driers As3~C. 
}.iontg )ffiOryshiro Fr..nncrs' AsS·)C, 
Ame~eth>7yr Oif'7~n Li;,,i ted 
ilberys twyth Grr.ss Driers Lini ted 
N~ntgnreolig &. District Grnss 

Driers Limited 
St, Poturs Grass Dric~s Limi tod 
F0el A.:-~ricul tural C )-.::?Grativo 

s·,ciety 

Per:1b r 1ke. 
Cn.ornarv :m 
Cordigan 

Glnm·,rg:m 
MontGJmery 
PenbrJke 
M0n tg "T~OrtJ 
cacrnarv!n 
Cr!.!'di!!an 

Carmarthen 
Carmorthen 

Anzlesey 

(P~) Centres orgrulised by n·::wly set-up grass d.ryinB s.Jcieties. 
(b) CBntr~s ,.,hich ik'lvc lr0on ,.,rganised by a p:u-ent s·.,ciety, 

Grc-.ss Dr;inc: e,t " Centre Qr>(nnised by a "'lolsh C··-_2<:E_ntive 
§_;piety. 

The Dcpnrtnent 'rf A!lricultural Ecrm· mics, lTniv~rsity Cr,lle,-,e of 
Wales, Aberysh•Jth, h.etd tho .~pp·Jrtunity 0f exrunining the records c 'Vcring 
the np:Jrati-:~ns during the 1949 se9.s:n <lt ~ne 'lf the grass drying centres 
·Jp~r3. t·~d by 2. fr:.rmers 1 C·--;>-·J:)era tive s 1cicty in 1.7ales. In acld.i tit :'In, all the 
farm·3r-mer:·tbers ·"lf thr,j society uore visited. in nrd.cr t··) .Jbtc.in inf·)mati,Jn 
reln. ting t ) tho c ~sts ·1f horbng0 pr •d.ucti, :n for d.ryi!l,'1• ~ehus, n. c )mplcto 
recori \ms 1)bt:1inerl .--:-f the c.::sts ·Jf driecl grass pr··~ducti•Jn e.t this centro, 
tJ.~~th<Jr v;ith inf.)rmati···n rclrtting t' the TJlf'.nngcP.lent nnd orgnnisati,)n 1f 
the grcJUp, 

* Ne- tLnF.l F<.= S'~r;·)y <Jf Enr:lan'l & i/alon ( 194.1-4.3), A :3tlm.11.o.ry Re!) 'rt, 
App-:mC.ix IV, Td,le i2, P• 92, H,M,S.O, 194.6. 

t.l * ~iet supplied. by tf.r; Vi13l•h Al\r:!.cultur'll Or:~onis.'l ti . .1n Soci0 ty, L~:d teLl. , 
J · Abo::rjst..-rJth. 
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The 194'1 se1s·' 1 vns the first full seas•u of operations for this 
conurmn~l t{r~ss dr:;iTlg pl.1.nt, iJ1d dr,yin~ was c0rr.rnenced on 11th .April. Alto
J38t'ler tha centre oper:cc~d for 132 days e.nd dr~dn.os finished for the season 
on 13th ··ctuher. ·.:'ro.-n the poi;1t ·Jf vi.ew of nt'..intn.inin;~ cuntinuous working 
of a coumunC\l grass dryin;\ centre the 1941 se'l.so 1 n:ccs f'lr from sn.tisfactory. 
Short<tge of grrtss for dr;•ing interfered considerably wi. th the vmrk and an a 
result the centre h"d to close down completely for t·,7o periods. The first 
of these occurred bet·veen July 12th nncl July 25th, while the second was from 
Septembei' 22nd to October l;th. Again, lo.ck of erass for dryin[; shorte;>ed the 
scnson itself, and caused em earlier closing dmm of the plant th.on had been 
anticipated. It hr\d been hoped to continue opera tio!ls until the end of 
October CJr begin;~ing of November, but the dry season "gain c:;usiJd :m e'lrly 
curtai~ncnt of drying. Apart fro~ those stoppages due to lisht crops and to 
lack of grass which have rtlready been mention0d, there were only two hold-•;ps 
at the centre; and these can be attributed tu brcalcdo'vns in field equipment, 
which interfered with the supply of grass to the drier. Alto;::ether, the drier 
opero.t8d fnr a total of 1,112 hours during the sec.son, which giveo "-11 average 
of 8. 4 h•JUrs >Torked per day. The throughput of dried material averaged 4. 23 
CVTt. per hour, and on this basis it t•>ok 4. 73 hr,urs of running time to produc 
1 ton nf dried m.~terial. 

Tho strtff at the centr~ c.Jnsists nf a manager, a working forel1k'1.n o.n 
five men, t.;gether with part-time clerical assisto.nce. The society has also 
appointed a m1ln:tgement committee b help in "dministration, whi l<.l the Chairmn 
nnd Honnrary Secretn.ry nssist the rnan~ger in an ndvisury cn.pnci ty. All the 
labuur force is ])ermo.nent, and nno problem that conseq1.1ently arises is tret o 
finding remunerative YTrJrk durL1g the \7intcr months. A machinery repair servia~ 
for the benefit '>f members is .opoerated in c mjunction ,-,ith the grass <ir'Jing 
plant, but e.s this r~ q1.1ires skilled lab0ur it is not a wh,lly BE\ tisfact0ry 
s 1luti•>n t·> the problem of "'inter empLoyment. It is now operated sepo.rately 
fr.;m the' grass drying section •Jf the s00i0ty and the chief sta.1dby f·>r the 
drior lab,>ur during the winter has becnmc C•'ntract baling. An•>thur method of 
keeping tho lab0ur f >roe P!'ofi te.bly emplnyed during this period is by hiring 
it 0ut Fl.S e;ang labour. 

The centro has s·o far 0perated em a ·me-shift basis, th" difficulty 
•of obtaining lab.,ur i" the area bcin~; ·Jne of the fact0rs which has ::toted as a 
deterrent ec,gainat .,pern.tin(l a t;-;.>-shift system. A fivo-and-a-half-dny ,-reek is 
work~d r.nd the centre clc,ses d~wn f>r Saturday aftern.,nn ~nd Sunday. fin week
de.ys the drier is in "ction from 7. 30 a.m. until 6.0 p.m., while m Saturd'lys 
the hnurs are 7. 30 ct.m. until 12. 3'1 p.m. Thus a t•to.l of 57!; hours is worked 
by the drier in a n•nmrtl YTGck. Tho tntal man h·>Urs W>rked during tho ser.snn 
were 6, 756, and the so \/ere shared ,,n e.ppr.,xima tely a fifty-fifty b::tsis betv10e: 
thP. field operati 'ns and the work r.t the drier itself. The t•ta,l man h.Jurs 
r"cpirod t.·, pr··>duce 1 t·,n -,f dried gro.ss ver.:J 28. 7. 

The system ctd•)l)ted "t thG c8ntre during the period under review >las 
that half the lo.b.,ur f'>rcc stc.rtod vnrk at 7. 30 :1.m. rtnd finished work at 
5. 3" p.m. on \7e•~kdays •>r 12.0 n'l·'Il "n Srtturdll.ys, vrhilo the ?ther half stnrt<'d 
w•1rk o.t 8.0 a.m. una finished Yl•)rk hP..lf en hmr li:'.ter than tho rest, Throe me: 
wero eng11ged e.t the C<mtro >n drying o.nd baling, while the ·>thor three ;-r~re 
empl•>yed m field oOpurati·>ns. Of the thrc" fioldmon, ">ne w~s fully >CCUp~od 
m..-,vlintj and side-rnking Hhilo the ')thor trn Jpcratcd the tract~Jr, tr.'l.iler and 
green or >p badcr. 0ne 'f the fioldmen P.ls o ass is ted the st.'lff •.t the drier 
by gettin3 the f'..trnccce fire g0ing first thing in th~ m''rning o.nd by st·•k~g 
at mid-d?.y or )U perindic visits t .. , the drier with a 1 ) . ...._d ·If gr-.:en rn.1.ter~al. 

J!orrnally the. furnace had t, be fired four times ee.ch do.y. \lith this help the 
three men nt the drier were rtble t·, C·>pe >~ith the drying <"nd de:>lt >~ith the 
baling ns material ?.ccumulated. ·f the six men c.>mprising the lnb.Jur f.')rce' 
the f·->rsman received n wngo Jf £6. 0. 0 :r)r rt 47-h )ur rt0...:k plus 3s. per h 'llr 

'IV"3rtim<:~, Ylhilc the ·.·ther five rccoived tho st:tncl:u·d ngricultur'll \"1-'l.f~e :);."' 

£4,14, C :?lus 0rdinn.ry )verti..me r'ttes. In !1.d1li tiLJn, n. system ?f b•mus p'l)"mf'nt 
-,n tho r>UtiY~t •)f dried. grn.os ".'/,..,_5 n.ls··, 0per.1.tC'd rtnd all six ln011 qu-:l~fit=>..-i f'Jr 
this. The b-Jntln runo·.:nted t• 1 s, :ner t •n per rn.'ln, !11'\kin,<_; a t·1t::.l · ,f os. per 
t,m, F·Jr tho 194.9 ser.:.s ·n t:Jr!..ch •;~.m rcceiv6l n t.)tal bJnus f'tl.}'lllv!lt •)i' . .811,15,0. 
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The service pr ,vided by this p11.r ~icul[U' gre.ss <lryl.ng C(mtre c.;vers 
tr.e C'-1 tting, rt\king, c>ll.;cting and h:wlage ·>f the ~~;rass tn the centre; th~ 
drying r.nd bding •·f the grass; P.nd the delivery 0f it back t., the farmer,. 
iL> arrr..nga."1.;nts ere ma<le by the society f·Jr fertilizing ·~he fields f0r dF,YJ.Il!>, 
this bcino; ldt t" the discroti•m cf the in:l.ividur.l m~:~mbers. Again, the 
m3th . .Jd o>f ch:".rging f.,r th~ dr.j'ing services ;f tho s>ciety is differ~nt fr·"lm 
that ad.Jpt·3d by :>. number ·>f ,tJ,er c•>n•mmcil grass dr-,Ying centres, such as those 
•1pGrPtcd by the },iilk Mo.r!ceting B >ard, si.'loe it is not br.sed ·on a uniform 
charga per tln dried. I.1ster.a, ''- chnrge ·m an hourly basis is made and f•Jr the 
194-9 seas •n ~his o.nv,unted t•' £2.1 C, 0 per lv1ur nf actual drying time, Originally 
it vms .th,ught tlw.t £2. 0, C per h.>ur w·,uld be sufficient t" c0ver c.osts, but 
it was f·>und that the rate l:w.d t<.1 be increased, The Cl1-'li'ge is based '>n a 
possibl" w<Jrking \feElk '>f 57-~ drying h-,urs :md is intended t ' C• ·ver all C'lsts 
at the cantre and in tho field, including nvarheads, This system 0f charging 
members l1-'\s certr.in adve.nt?.gos .,vc;r tho mothud of ohc,rging according t -. the 
ueieht ,,f dri,,.l s~e.ss produced, To begin with, it tAkes int:> acc'Junt the 
m•>istur9 C•>nt·~nt ·'.lf the material, o.nd this em.bles a member t., get a high 
throughput <lf SIIJ?'3r-hey or '' lovror thr.-lugh. ut of high quality short grEtss of e 
high m;ist".lr;, c·mt:mt f1r the samo cnst, Again, it eliminataa the necessity ')f 
w·,ighing the grass bal.mging t:J'ee.cr. individual farmer, a pr0Cess that bec:mes 
ossontin.l if '' ch'\rgo ·'n a woi[lht basis is mad.LJ, It is als-, a meth·>d that 
ons'.lros the fullest cn-·Yperati·m fr-,m the farmer wh<>se grll.ss is being dried, 
ns "nY daley will ·>nly bo an expense t'l himself, There is, however, one 
criticism tTh~t can be levelled fit this system of charging .and this is that 
thr1ughp-.1t is b•;und t' be lnwor rm a wa:t than •lll e. fine day, and that n•"l 
allow=ce is mf\de f·,r the weather c.-,nditinns under which the grass is out and 
'>Vor 'ilhich the member ho.s no O"ntrol. · 

The ca]lital c sts of the plant and field o~ipment are shown in 
Table 10, 

Table 10, 

Capital Costs -,f Plant and Fi~ld E~ment. 

Plflnt: 
--r. C, I, Mark 3 Drier and Furnace 

Baler 
Hammer Mill 
Porn~r f·1r Fan (Electric M )tJr) 
Shed f'.lr Drier 

Original 
Cost. 

£. s. 
975. n, 
711. n . 
293.1 3. 
55. 5. 

d. 
0 
(' 

4-
6 

1 ,017. 3. 2 
C•>st ·>f Ereoti.'Jn •>f Shed and Buildings 

(!t,aterials and Le.b·our) :· 
\1a ter Supply 

798.1 3. 1 

Sh?.fting, :!mall T·>•)ls eta, 
M·Jbile Engin>o~c:ring Shed 

Field Equioment: 
Thr"" Trailers 
Allis Chalmers !Jower 
Allis Cha.lmurs Tract'.lr 
F'lrds-,n Maj.>r Traot>r 
Butt'3rl<'ly Gre"n Cr-,p L··ader 
IntGrn"-ti·Jnal Gr-oen Cr"P L->a.ier 
1 5 owt. F·ord 'l'ruck 

Total Canital c-,st 

4-9. 7· 2 
54-.1 9. 6 
4-3. o. () 

3,998. '1. 9 

218. 9. 0 
55. 1 • 8 

34-6. o. 0 
330.17. 9 
174-.1 o. J 
115. o. 0 
1 (10, o. 0 

.1,339.18.5 

5.338~ 1), 2 

The t~Jtal o:>..pitnl costs "-ID'1tlntcd t> £5,338; and of this nearly £4.,000 wns 
spent "ln the drier and its :moill:\ry e'lui:Jrnent, )n thtJ cost ,f instnll:>ti·m, 
and 0n the ereoti. m of a ehed md builC.ings, A further £1 ,34-J ""s expL'n.led 
on field e~ipmont, , 
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The drier i.J1sblled ~t this c<3ntre i.3 fl. <'oke-f:..r% I. c. I. J,le.rk 3. 
This is :c fixed-trey t.l'pe of d.ri0r with two pairs of trr.ys rend operates on 
the 'b< toh 1 sy3t8r!l, r..ct ~:.ir being circul.~ted by rm clectrioc_lly driven f".n. 
1'herJ c.re rol:·.tivaly fa-.r m•win.~ p·trts :end thus m'linten.~c!Ce is reduced to .o. 
minimur'l. W~t gr•_tSS is 1.1arlod on the o·.1taide tr:-.ys n.nd, after the gre~.tter 

proportion of tha moistur3 h~\s been evr~por:">_ted, is tr"nsferred by being forked 
to tho L1sid-:.! tr~.ys 'l:-,er0 tb-3 d.ryi11g pr'1cess ~s cu.rn.plc;ted.. Th-J method or:' 
onerr" tivn is f•Jr one pc.ir of ';rr.ys tJ be driJd vrr.ile the other po.ir is being 
emptiGd ·,nd lorc<l3d vri th grr.ss. c;'lw I. C. I. Jbrk 3 "iJJ:'y.or is gu<>rrmtecd to 
prrJduce 4 cwt. p·Jr lv:r.;..r of dried gr'lss from rr.w m-:1teria.l containing not mora 
the.n 50 p6r c~nt initie.l moistur~, provided th•'.t tho m~chine is vrorked st:-ic~:!.y 
in :;.ccordo.noe with th·.3 in3tructiGns 13iv0n in thu 110pcra.tin~ }.[~nu'll 11 scp})lied 

"• \7i th or1c:·k JrJ::,r.. 0'<-lin.~ to v.'~rir. tions iJ.1 th:J r;~.-.. 1 mt1 terial for C..rying ani :n 
it3 moistur~ O<lntont, the .o.ctuel thr.)ur,h~ut at tha centre ~ ~ho asa~r:m 
~n.risd oon.sirler:-.. bly; but it i'!.Ver'lpod 1.. 23 C\Tt, p~r hc...:.r. ?h·:;: totJl consumption 
•.>f f.lel for the drier YTO.S 3R61-~ mrt. Sf cuke. :J.~;u avcrO.Be consumption of fu"l 
p~r ton of driarl mc.teri"cl omnunted tc> 16.4 CYI":o. , vrhile tho c•)nSlmption ·pr 
h.-)·J.r th..: dri3r vr.s rt1nning canw to 3. 47 cwt. 

The C·Jntr0 possess:;s an r.utoJILqtic string-tying bc.ler which is 
p-:~trol-driv3n. Usu~ .. 11Y, it h1.s baen 0per!J.ted for r: .. b0ut 1:':- hours o.-:ch dc.y; ~n~
oxc~pt f•Jr o. certain amount •Jf povldering uf th:; dried mqt:;ri;cl, ·,;hich is mo:·e 
or lBss in:;vit'lbla in baling dried grn..ss, it h:::.s w·.)rked V·Jry s.~tis:: .. l.ctoril.,·· 
A hnmm:;;:r-.rr.ill is 11lso included m!longst tha e.ccossory d q_uipr.10nt r:.t the cent:-~, 
but so f0.r thw demf:nd for dried gre.ss meql hqa n~Jt been gre:1.t, prob;tCly oHi:J.g 
t.? the difficulty c.nd wccs tc.g:J tb~-.t e.riscs in fv•Jding. It h"a be0n st:gr;.osto.: 
thr-tt o. cubing rn-!.chinc Y/.Juld b\.1 a usG.f\tl ·'lssat :1t the centra '"'..n.i th.'lt th~:-0 
wc,-~ld brJ £-.. d8t.1? .. nd (1munzst memburs f'Jr <l.ried grass in cub0d form. 

All the buildin11s for tho centre n0r0 sp6cic.lly erected. In ?!'d"" :o 
:::.llov! for oxp<~nsion ?. sharl lurp.;o ,.:n;ugh to house tvrin dridrs YT.<:.s c.Jnstru~t-aa. 
The buildings .-:>~lso includ'J off'ico r~ccor:-unod.'ltion nnd tho rni"'.chincry rep'li!" .sho;>. 
No stor1.ge sp~".co for driod gr~ss dls providud, since the rr.:J.turie1l is r(-tt:rn&cl 
to m(Jmbors n.s it is d.ridd and non·:~ is retnintJd by tho sociuty for rc-sf"> .. le. 

All tho grc..ss is cut -..·;ith nn Allis Chnlmers mo·.-:..;r ~ni tr.'"!.ctor, wn:.:o 
(:.11 ·th·.; h:-tulngc is d·.:>ne vlith :-. F::Jrds·-:m j:!--~jor. The society doljs n.Jt po~s~..~s2 :-_ 
side-dalivery r".ko :: . .rrwnnst its field uquipm0nt; but, Yjhert:J tha f" .. rrnr.:r v:hlJf!~~ 
gr<:ss is ·boing cut ·)\7ns ;ne, th~1t is genc:r~lly used. D"J.rin.~ the 1'949 s-=-:t.::::-:1 
thcir·o VIC\3 little: nc0d t) pr·,ctico >Tilting .oni the grl'.ss n~s n•Jt long ~" :.o~ 
i'iuld bef.JrJ lo?..ding t )r")k pl-;.c0. Int-:;rnr.ti·Jn".l .'"'"..n<-1 Butter loy gre..::n cr·Jp 
l·::r:~doJrs waro used, b1..1t it V7f.lS fc.:lt th~t the purchr.sG nf q cutlift fur vcr;· 
shnrt mn.turial rnuld be; ~ h 0 lu. 'l1hc pl-:nt hc.s m~n:·'-ccd to") .")nc:r.'\t0 rrith tl:.:·c;:.-_ 
l<"...rgo tr~ilcrs, tw.J of r1hich ~1er.J genar::lly .1.t th-: clrier v1hil0 ·)fl(! wr.s :.n. t:~..::
field. H•> renl difficulty ,.,.'l.s experienced in k0oping the plo.nt suppEeC. ~.-1:n 
grc-.. ss S•) f::.r n.s h:tulngB vns c Jnc..;rn·Jd, It ;·ns ~ .. 11 r.w.n."lged vith ·""ln0 '?orde_.,:. 
Un.jrJr tractor, b'..lt ~"JCCC".si·Jn!"l.ll':- f';lr instr..nc·..:: vrhon the contra 1 s ~r'l.ct.J:" jr.i ?-• 

.., ' .. !" • 
;>'J.n.ct-...re, -'lssi3te.nce Vl'l..S r'3n1,.jr8d by the l·Jf'..n rJf ,... morr.!Jer' z trn·.::t•J!"", _."1..: 

t-,v3rage !nala.•te diot~nce fr·Jm field t J drivr was som:Jthin~ in ~he !lei,:.:·~ ;t::
f.ood of 4~ miies eA.ch rmy, '"' .. 11 mombGrs' f~.rms bcirw, sitw!.te•i within ~-~·r:·>x~
Ta!lt'3ly 6 miles Qf the c·Jntra, A pr Jcedt:..re s:>mc:timcS r-.d . .,pted t) e'!.se ::'1~~ 
{o· l bl t f d' ~ t "" 1" "'f'~h ··-o~ _, ... ~ -~ge pr'"' em WD.s ·J n.lternqta the grqss r)m -'\ lS u2n .!.~.! u. <-" ... l.-
fr . .,m c. fbld siturctd. fe.irly ne.c.r the drier. With e. view t') ~llJ·;:in<; ~jo 
F.l'lnr:gGr t., s·.lp·;rvise fi·.ild !.Jp.ar<:tiJns, etc. A. 15 ci7t. F;n·d -:ruck: -:rr'l~ ~n t.:~c 
d · b L - ?.;,·er ·~r~no; thu 't 94) a·o<cs·m, but this is shortly to be rcpbced Y "- ~!l-1 " 

\"Jhicr. i3 r)n order. 

. ..... J-··~ 
0'.7~ns t) ~ dt:rn::_nd f 1r the dry in~ •;;f ~- l:trp:cr '1.cr2.1.ge, ... na cen ~:-

t - d " . t ., 1 .., o#- )~ wr-.s ''be cxpcmdod f·,r the 1950 ser.s.on. The ;hns inclu:ic t .. e :.ns "·--· .. - · 
· .. f E!. second. drier id~.::nticnl 11ith the pr~ssnt ·Jnu. This \7\'t:ll necus;;ita-:.; :1 ): 

unlv nn enlr:-,rgement '~f tn' c -~hod t·YrethC:r •,y.:. ti1 tho nurch,;-.sc> ;f· .o..n ::'l..d.i~t:.-':tJ.J. 
"-.J .... ' · , - ... - +-he 

tr:-.. ct'Jr -1-nd trn ur tl-.:.r•..:e extr".. tr'lil.::rs f' ··r tho fi·..:ld ..)per.~ti·.Jns; l'l:-: ~--2J "'-

0mplvymont .Jf r-:.dcliti•Jn"' .. l l'"tb Jur - pr -:b-:.bly i'.lur uxtr~ r.1cn - ·;:hi~h H :t:.l.:. 
int·.:~nsi:f";J th·3 Vlh">le pr Jblem Jf ·,·fint-2:r t:bpl )YTIKmt. 

Tho m0mbsrship ·)f th~ s ~ciety f ·~r tho 1 ?4~ 3L"'.l.s -:n t ,•t'J.llci .J ·•• 

~".I"rrl-3r3, ro.nd ~ll but )Uc.; .\f th€'30 utilised the s.::rViOL'"'S )f thJ C't~nt.!"\.' : )r . . . ~ 

d.rylnr; cr)p::;. The limitin:-r frtct )r in the c:.sc 0f -t;;w •"'!1~ .. ~Je;:-~l"'(':· ,-,·~) .:.1.:. !1 '"' 

* Tfa I. 9· I. lv~ark 3 DlT.er~F:mn Pr•)ducti:Jn Scrie" ;-~o. 5, p. 14. -r:n~-.c:·i 1 1 
Ch''ru~cc.l Induo:tri••3 Limited. 
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utilise the drier was ln.ck 0f grn.ss, In addition t·) the 17 mAmbers who used 
the c<mtre, t·.1o ncn-•~et:.bers also r.ad crcps dried, Age.ih, in view of the 
exp~naion for the 155~ season ha:f a ~ozan additional mechers have teen 
adoitted to the sooiety. 

All tho 19 fc.rn1l.re f·or wh·•m grn.ss was dried at the centre were 
v:O.sitea P..nd inf >rmati"m ""s 0btaincd relating t·> the c·>sts of herbage pr:xl.
uction. Alt.;gcther a t·1:tnl •>f 333!1: cutting acres we.s dealt with during the 
seas~n, giving an average of 2~ cutting acres for each day the drier was 
W•>rking. The acren.gea >f' th<3 different cr·'P" cut f'>r drying fU'e sh'J\tn in 
Trtble 11. Itvrn.e apparent tl:mt gre11t~ reliance was placed on the use •>f 
temp >rary leys for dr'"Jing, even th•;ugh a number ,.,f special cr•ops such o.s 
lucerne e.nd tref••il ·;mr.; e~so tried, Lucerne seems t•> be a particularly 
sui table inn0va ti 1n f >r the area, and ·ilhere sown it met 'r.i th a marked 
s·..1ccess. The society hn.s received n g·nd deal of P.ssistanco fr•m the l·;cal 
lf. A.A. S. Gre.ssland Advis·>r in the drawing up ·of the seas.on' s cutting 
pr0gramme, as wall as in the management •>f the leys f•>r drying. Advice was 
als'J giwn regarding the sowing of special mixtures for drying, and it is 
enc:ouraging t·• n0te that m•Jre and more .Jf the members o.re n:>W s·>wing these 
mixtures, By experience they l:mve lc:arnt the impc>rtance 0f pr >ducing high 
q..1ali ty herbage f·or drying ?.nd he.ve learnt, too, the part that grassland 
management can play in achieving this g >al. The ra tea of applica ti•m ·>f 
fertiliser uere fairly high nnd P. large pr•>portion of the t0tal acreage 
received dressinge ·>f up t·:> 10 cvrt, per acr" of C•>mplete fertiliser. In 
a,_ddi tion the cr•.>ps were genere.lly given fairly generous top-dressings of 
ni tr0-chalk or sulphate 0f ainmnnia in between cuts, 

Table 11. 

Acreages of Different Crops Cut for Drying, 

Number of Acrea Cut, Total 
cutting Percent-

Cr:?E• Once. Trdce. 3 Times, : 4 Times,: Acres. ngo• 

Permanent Grass 31 31 9. 3 
Seeds 137 55~ 27~ S.l 228i 68.5 4 
Lucerne 13 13 13 8 47 14.1 
Italian Ryegrass 7i 7i 15 4.5 
Tref~il 4 4 1. 2 
Oats and Vetches 4 4 8 2.4 

T0tal 1 C'\ .. 1 .,b? Be;\: 4cl 4 16~. 333~ 100,0 

Percentage 28·2 2!!,.0 12. z !t·2 1(\), 0 

An nttempt was rn.."lde by the centre t•J achieve n uniform level of 
grass sunply f0r the drier, and a cutting calendar v1as drawn up in consult
ati•m with the Natimal Agricultural Adv:l,s.-,ry Service, Any idea of adhering 
strictly t., such a cutting pr>gramme was '>Ut 'Jf the question in 1949, but, 
nevertheless, the general aim was t•> induce a regular succession of grass 
thr•Jugh 'JUt the seas?n, A number of the farmers concerned were beginning to 
ad•>pt a definite system of maMgement f·>r their grassland in order to have 
a sequence ·>f fields rondy f·Jr cutting at intervals during the summer, The 
f•lllnwin::; tw0 exrunples 0f se quence3 •of cr·>'?ping •>f grassland f'>r drying 
sh·1uld serve t•l illustrate h0w members ·>f the s . .>ciety faced up t•> the pr·oblem: 

Early-Seas >n 

F1trm A. 

Itali~ Ryegrass 
Ordinary Ryegrass Leys 
C•>Cksf"Jilt-Cl·wer Leys 
Lucerne Leys 
S.23 & S.24 Ryggrase 

Farm B. 

Italian Ryegrass 

Lucerne-a Jcksf·>·>t Leys 
c.-,cksf·nt I.eys 
Italian Ryegrass 
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Or igir~c.lly, b-'lsic o.creccgos for drying \7ere nllooated to members of 
th•J :;ochty, ccnd cc.p'. kl f~r the formc.tion of tho centre was rc.ised from 
mobbC!rs r.m the br~3is of thnse ::tcrcag3s. rrhus e:--.. ch m3mber uf' the society contri
buted ."ccurding t·> th- -·crdng0 of 3r.".ss !'la intondad to dry. With tha expansion 
of the contr0 f,)r 1950 it '""'s ngr~ed tho_t mcmbers shot:.ld each provida three 
times their b.qsic ncrer:tGO for dr.fing cr~ch sen.son, In this connection it :.s 
intoresting to note thut during the 191.9 season no lass thrrn 59 per cent o:' 
the t'.cren.ge we.s cut once only for dr.ting, while only 17 per cent van cut three 
or more t~es. This was L~gely due to the dry summer .~d to lack of ~rass, 
but prtrHy c.lso it vr-.s due to the usc of fields f·1r other purpos0s besides 
drying. Of the 259:& acr0s of permanent and temporary grass cut for drying, 72~ 
acres provided q hqy crop !ld well. In c.ddition some fields yielded a sil?.g3 
crop, while others werB grazed either before or n.fter cutting. It was apparent 
thc.t rel:dively fevr fiulds were reserved exclusively for drying purposes. 

Altogether, 40 fields were used for drying, the average size of which 
wr<.s just under five :1.cres, Tho number of cuts taken fr<)!Jl ettch fiGld varied. 
be twa en <Jne and four, but actually only fiv~ fields were cut as many as four 
tim~s. Tr.e average yield of dried gro.ss per cutting acre varied consider>bly 
and ran17,ad from 2! cwt, t:> l,il, 2 em, Thd range in yield per cut is shown in 
Table 12, 

~'rrble 12, 

R·'"'-ng0 in Yield of Dried Gre..ss, 

Nwnber of Yield pur Cutting 
Fields, Acr'3. 

( C17t fo 

4 Under 5 
9 5 e.nd " 1w 

27 10 II II 15 
14 15 II II 2) 
14 2'l " II 25 

3 25 ,. 
" 30 

3 30 " II 35 
1 Over 35 

D'J.rinrs the 1949 season the tote.l throuehput at the centre amounted 
to 235 tons, of vrhich 231 t•Jns were bo.led and 4 tons milled. This P.m<:>unt 
gives an av5ragg yield per cutting acre f·Jr "-11 crops of 14 cvrt. <)f dried 
grass, As far ns" bulk per acre was concerned, the lucerne crops exc~eded. 
those from the gr1'.ss fields by 5 crrt. per acre per cut, , \7hila in the ona 
ins t.ance r1r.er9 an oats and vetch mixt.u-e wn.s dried the yield was higher still, 
llhereas th'3 grass fields tended to be multi-use fields :;nd were not exclusively 
reservad for drying, the lucerne fields ·m the other hand wer<J all kept solely 
f<Jr this p·.1rpose, This resulted in " h;i,,her t .tal JUtput of dried grass from 
the 1·.1cerne fields than fr,>m the gr!".ss fields; 3 t·Jns 5~ cwt. compared with 1 
ton:,\: cvrt. (see Tabla 13). 

Tnble 13. 

Yi<'lld of Dried Grass per 11Actunl Acre 11
$ :1nd 

p~r 11 Cutting Acre""" 

T )tal : :Y'ielr1 : 
Yield ·~f: -;og:r Yield per 

Aotu11l Cutting Dried i.ctual Cutting 
: Grass. : ;..ore.. Acre. Cr?p. Acres, Acros, 

G-r~ss 179:\- 278~ 
L'.loern<l 

:T--Jns,Cut. :Tons. ow:-. :T ms.Cwt. 
182 0 1 1 .) 13 

13 47 
Oe.ts & Vetch<Os 4 8 

42 1 J 3 5? 0 18 
=-=-=-===_,_ _ __::!:,__.:, __ ~ _ _:c__c:::_1 0 1 0 2 12J_ 1 6 

All Crurs 1961 3 333:r 
* 13,g, 1 acre cut once or mnro 

>~~* e, g. 1 acre c'..lt t\riCe 

235 ) 1 4 0 14 

::: 1 actun.l acre 
= 2 cutting acr.os. 
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The best sample of a fiQld showing high yield was n.4~-aQre~tst
ycar ley vihich was directzy reseeded after potatoes in September, 1948, Tho 
sc~ds mi.xturo consi~Jtcd of ryograss and clover - 8,101, S. 23, S, 24i New 
Zealand H.1 Short Rotation Byegrass and clovers, The field was given a good 
dressing of ground limestone and basic slag in the autumn; and later, in 
1949, it received top-dressings of nitro-chalk and "complete", In all, four 
cuts for drying WQre taken. after which the field was grazed, The yields aro 
shown in Table 14, 

! 
Table 14. 

An Example of a High Yielding Field, 
I 

Yield pen 
NO, of =· ~otal Cutting 

Cut., :rt.onth. Yield. Aero, Ana;!,ysis. 

Tons. · Cwt,: Cwt. . ( >6 Crude Protein) 

1st. April 3 15 17.6 19.16 
2nd, June 10 5 48.2 15.67 
3rd, July 2 7 11,1 
4th. Augu~t 3 0 11t: 1 

) 
All .Cuta . 19 7r . 22,8 (Average Yield. per . . 

Cut tin Acre) 

The 4i;:-acre field yielded a total of 19 tons 7 c"'!• of dried grass 
in four cuts, which gives a figure of 22.8 cwt, p~r cutting aero or 91,1 
cwt, per o.ctual acre, Although the yield from this field was outstanding, 
it demonstrates tho high level of output that can be achieved from grassland 
even in a dry season, Generally speaking, it was found that th~ later cuts 
in Spctcmber and October had low yiQlds, 

One of tho objections that is sometimes levelled at communal 
drying schemes is that onzy a relativezy sooll acreage can be dried for 
ir.dividual members, with the result that onzy a srne.ll quantity of dried 
grass is available per farm. ··In the case of this particular centro tho 
average quantity of grass dried and returned to the nineteen farms" oo
opcratir.g amounted to 12,37 tons per farm, which was not an inconsiderable 
contribution to their supplies of fcedingstuffs, In a more normal season, 
when throughput shmld be greater, the c.ontribution would. be avon higher 
still. The range in the quantity dri~d per farm is shOI'Ill in Table 15, 

Table 12, 

Bange in Cuantitz of ll:t:icd: Grass Ecr 
Farm. 

Number of Quantity of Dried 
Farms, Gro.ss" 

(tons.) 
4 Under s 
8 5> and II 10 
2 10 II II 15 
2: 15 II II 20 
11 20 II II 30 
1 30 II II 40 

40 II II 50 
1 50 " II 60 

1 

. Of the nin:teen farms •~lich received dried grass from the centro, 
fiftoon P?ssosscd da~y herds and in all these oases tho dried grass was 
fed to da2ry stock, The method of feeding varied considerably, but the 
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najority of the famers ret'ardcd tha material as a concentrate an:i fed accord
inzly. Cn so1no: farinS dried grass was f·od once each d2.y at a rate uf 4-2- lb.; 
on oth0rs, two f·~eis ''l·:::re r:iven, One farmer resort,;d to tr.e practicc-: of only 
f.:;sding conc:;ntru.tBs t.) cur1s giving ov3r ) ga.lluns, an·i he fot:.n:l tlB.t this 
3yste111 out d.)wn the use of p-..:.r.::has~d concontr::1t0s by on0-h2.lf', Goner9.lly some 
of ~he rl.riod c:rass vm:J sp8.rJd fur y:;· .. mr. st- ~ck, For instance, the calv;3s on one 
farm r;:;ceiv·Jd dri.:d sr:;.ss [;d. lib f,;r bm mvnths r~.n.:i th3n one feed aaoh day 
~)lus h.ct.j. r·,n th12 ft>1;.r farlliS' 'Vherv no dsdry stock wns kJpt ~he dried graas 
vms f.::d to st.;ro •Jr f!ttt~.:.:ninr~ cattl;J &nd e,_·,·.;s at lill'lbing tir.w. In ona or t\70 

cases a o-3rtain P..rao,_;,nt qf dri~ei gri:isS ·;ms sold at F;. price £-'1 0 ubovc th0 porcent
a~e of cr.lde pr,...;t,;in ( s. ~· if pvrc8ntar,e orJ.de pr0t..:Jin = 1 7 per cont. th-an 
sellinr,. prica = 17 + 1 :l = £27 pwr t•1n), All tho farr.drs visit8d ',7-Jre :'.lll o:' 
praise fur the f0vdiJ1ll rpalitic;s uf clriod gr11ss, anu their only cvmplaint was 
lack of a large enough q<.1anti ty. 

kny discussion of focdin~ is inC'>Ii1plete without S•")IDC r·.;far~'nco t•) "th~ 
analysis of the drbd 11,rass. A larr,o n'.:Jnber of samples ucre sant away d>~ring 
th~ sur:mur fQr 2.nalysis, tho char,.~-:: f •)r c:ach samplu boing 7s. 6d. Although 
s~ples Yf'jre not tr.Jcvn fron every fi::ld, t.mour~h Vl3re provided to allow a 
fairly gond picturu to 'tlc built up of the quality of the~ r.ta terie.l throur;hout 
th·; s•oason, (aaJ 'J'able 16). 

":able 1 6. 

Aver'lf',0 An'llysis .-,r Dried Grass Samples 
~-Urin_q: D_irfurJnt !'-·lunths. 

r.r:mth. 

April 
llay 
J~ne 
July 
August 
Septombcr 
Oct·>l::er 

Crud0 
Protein, 

15. 22 
14.27 
15.25 
16.97 
17. 69 
21.38 
1 3. 00 

Tl".e hio,hest pr~Jt·Jin oont...n t recor. lad du.rin~ "';he suason YiaS 27• 53 
p'3r cJnt cr~dc protoin fr0m a sample taken fr•Jm a lucerno ficlld. If the 
ana:!.yses of dried. grass srunplcs aro examined. acccJrdin-"': to the typo of .::rop 
invCJl"lsd, lucerne shows C')nsistontly tho. hit;host pGrC3ntaga of cru:io protein 
(sa·3 Table 17). 

Av'3re..g'3 Ann.lysis of "Jriod Grass Sa.mnlea f()r 
Differunt Cropa. 

i Crt<.d0 
____ C::;'r::..;;·JP=·----_! __ .i?r·.~ein._ 

Grass 14.97 
Luo0rno 17.97 

_oc_. t_s_r..r_ld_V_,._. t_c~:o_s::...___,_ ___ 1"5"'''-'":.:' 0::..__ 

A~l Crnns 

Alt'Jgetl-.<::r analyseo •,7•3ro g.~ilab.'e i'·;r 36 S£lm.nles and f·J:ZO tht.•se the 
crJ.d'21 prot0in C')nt·Jnt e.v'".:rr~gGd 15.74 per C('nt. 'fhe !""an~;e in pr·)tt."in .::.mtcnt ia 
shown in Tablu 18. 
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Protein Analyses of 36 5arnples of Dried 
Grass. 

No, of 
Samr.J.os % Crudu Protein 

3 10 and under 1!: 
~ 12 II II lJI. 

11 l4 II II l6 
5 16 II II lB 
4 18 II II zo 
3 20 II II 22 
l Over zz 

36 Wcip;htcd .Avo1·af:~ = 15.74 

The total costs of herbage production and these incurred at tho 
centro itscJ.tl· arc set out in Table VIII ( Appendix B), As far as herbage 
production wns concerned the average ousts per ton of dried grass averaged 
£3,11, 5, while the average costs incurred at the ccntl"C came to £11,18, 4. 
'Jl"lis gives a total cost for dried grass of £15, 9• 9 par ton, but it should 
be noted that certain financial clli~rges - interest on ruivistr,y loan, repay
ment of loans and bank charges - have been excluded from this figure (sec 
Notes on Costing MCth8d, Appendix A), 

The rate of throughput of dried materie.l at the centre is a factor 
that plays an important part in determining the c Jst to the farmer of dried 
grass under a system whereby an hourly rate is charged for the usc of the 
society's facilities. Tho type of material' for drying and its moist~o 
content will 'oe the basic. factor determining the thr 'ughput cf any one 
particular drier, and tho thr~ughput is found to vary inveDso~ with tho 
moisture c~ntent, Table ~ (Appendix B) shows the variation in cost to the 
farmer per ton of dried grass a·s a result of differences in thr::>ughput, 

:t was not found possible in this investigation to measure in terms 
of cost the effect of "wilting" on the drying process. Again, no informa~ion 
was available relating to tho moisture content of tho fresh grass bnught to 
tho dr!er, At ~he same time, however, one of the most :promising av =nues open 
to CJC!'loraticn as a means of reducing costa appears t<J be that of "wilting", 
or using natural means to rcduoc the moisturo content of the frosh grass 
prior to drying, Partial wilting, at any rate, has been sho>m to cause little 
reduction, if any, in the feeding value of dried grass; while its results in 
terms of a lowering of costs could be qui tc largo, Tho usual moisture content 
of fresh erass on a no:mal day is something in the neighbourhood of 80 per 
cant - probably slightly above this figure in the morning and slightlY less 
in ·thu a.t'tcrn:oon, :cy- partial wi:!. ti.'l..sin the i'iuld for about 24 hours it is 
possible to rccuoo tho moisture content to 75 :per cent or less. This . 
reduction of 5 per cent will result in the ratio of water: dry matter being 
reduced from +:1o to 3:1, or, in other words, the auantity of water to bo 
evaporated by artific·iulmcans in order to produce one ton of dried material 
nill b~ less by one ton, The offo:;t of the Tlatcr content of the fresh ma tcrial 
tho quantity of •~tor to be evaporated is illustrated in Table 19, 
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!ahle 19, 

!l:!_:.__;<;f~~~~- .E_f'_ !:_l!~ __ lla t_'Y._C_o._f!.t~nt of thA Herbage 
_:?2~ ___ th~ J2.''.'!. ti tz.. o_f_~~a t~E__.!!_c>_~~ ,;ve.~)ra ted, (a) 

--- -;--- ------.---Ton"'s,------·-----
' . 

of Frech : Quantity of 
Grass ac~irod:triad Grass (in 

Moist".lr~ Ratio to Produce lbs) Produc~d 
Cunt~nt of of 1Jat~r: b • 

Dry JfJattAr, ( ), 
1 1'on of }rom 1 Ton of 

Fresh Grass, 
~--·-----

Drisd Grass. : Fresh Gr~ss, 

P~r osnt. 'J:1()nS • Lba, 

95 19.0 1 2~. f) 112 
90 9.0 1 1 o. 0 224. 
85 5.C 1 6.6 336 
80 4.'1 1 5Jl 448 
75 3.'1 1 4-J• 560 
70 2. 3 1 3. 3 672 
65 1.9 • 2.9 784 ' 6'1 1.5 1 2.5 t\96 
55 1. 2 1 2.2 1 ('('8 

50 1 • 0 I : 1 2." 112(' 
45 C.8 1 1. 8 1232. 
1,.0 11,6 1 1.6 1 34.4 
35 0,5 1 1.5 14.56 

------'- --._·,t 

(a) Calculations are baso;d on the ass•unptioa that complete evaporation 
of moist".lr~ takes ple.ce. 

(b) Thi:; is knnwn as the 'later-Ratio and represents the amount of water 
tilat has. to be eva\1orated to ur•xluce 1 Ton of dried grass, 

Any discu~aion on the costs >f production of dried grass is lessened 
in value '.&nlAss the pro·v in analysis of the driad material is also taken into 
consideration. It has already been stated that the pqrcentage crude protein 
for the analyses available averaged 15.74 per cent. If the o0sts of pr0duction 
of dried grass which averaged £15, 9, 9 are examined on this basia, it ~~11 
be found that the C·Jst of producing 1 lb, of crude pr-::>tein avera· 0d ~r,54d, 
Tabla 2"' has beFm c1natructed to illustrate hou ~he ooait cf proiuot!.cn o=: oruJ.d 
prot,ia w!.ll vr;r; i~p~niin~ en tha toruC.e protein ccnt,;nt of t~ts c.r!ed ~:aterial, 
.::taa·.u:.ir~g a oons~a.nt ooat ot £1.5, 9, 9 ·for r:roiuo:.ng 1 ton of arie5. grq.s:., 

Table 20. 

Variation in C•1st .-,f Prvduction of Crude Protein 
whsre_ th•3 G Jst of Pr•oductLon ,)f Dried Grass is 

-;;=~==;::---·--=£=1-5=~-=--=9=. ::::9::..· ~---------~--_-_-__ :·,, 
% cr·.1de Prot~in 

in Dried :c.-,st per lb, -of': Cost :,:>er Cwt, 
Matsri~~-·--'- 'Crude Pr•1tein:of' Gru0.9 :?r•>tein. 

~~. Penc~. Shill:.ngs. 
',0 16.59 ~;5 
'.1 15.J9 ~ ... ' 
~ 2 1' 8g ~ ~c 

~· .. i:. ; 2 12.7 
~:; 11~ •• g~ ~)~;-: 
.,T" ~c-
·~ 1l,j7 

H ~:~~ 
p ~: ~~ 
2~ -,9'1 
22 .-:-".54- -~..' 
?.,3 -.21 ~-

~~~· 9. 9~1 =~ o.o c~ 
~ 9• 3 §•:=. 

. ;> --~-'-": ;L.~ --,---..;,__ __ _.·· -~=-
._,t• :·.:- -~ . 4 
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A further table showing the costs per cwt. of crude protein in 
dried grass pr•Jd.uced at varying coat levels, and containing varying percent
ages ·Jf crude protein, is presented in Table X (Appendix B). 

Section DT- The Value of Dried Gr~ss together with a 
-------6 ;m;)aris')n wi thother'ieeds. 

--~~~~~~~~,~~~~~-

The artificial drying of green crops is generally recognized as 
being the meth.,d of conservation which results in the production 'lf material 
C·Jrresooncl.ing most closely, in Mmpositi•>n and feeding value, with the pr-op
erties ,.f the Jriginal cr•'P• As in the c~se ·>f the pr0d.uction of all feeding
s tuffs, the aim of the l'rncess is t'J produce a feed rich in protein and starch 
eqtdvalent, At the same time, h•>wever, dried grass als•> has the added advant
age that it c•mtains certain factJrs which help t'J promote health, It contains 
oar0tene, vitamins, a balance of minerals and certain •>ther access0ry f•v1d 
faobrs which help tn enhance its value, and which it is difficult to assess, 
Br•>adly speaking, dried grass is valued on most farms fQr its contributi.?n 
t•>wards pr?tein supplies; but .min.o; t0 the variability in its CJmp•>sition 
and pretein content its valu'l as a feed shows wide differences, It has 

· already buen shown that tlie analysis of the crude protein content varied 
CJnsiderably frQIIl_sample to sample, The extreme range within which these 
protein c0ntents are f0und can be stated as being between 6 and 36 per cent 1 . 

with the n•Jrmal range lying between 11 and 24- per cent,* This variability 
of c•.mp'lsition is typical of most farm-produced feedings tuffs, as ')pposed to 
the greater unifurmi ty of comp•>si tion of purchased feeds, and, thus, in. any 
assessment of the relative value of hcme-gr0wn feeJs this variability in 
C•>mp')siti?n has t·> be boJ;Ile in mind, 

An attempt has been made in Table 21 to measure the food value 
per acre, in terms of starch and protein equivalent, f•>r a number of farm
pr·~duced feedingstuffs, F1r these calculations the yields f >r drieil grass 
and silage are based .,n the results of special (194-9) o•ost investigatirms, 
while the yields f•>r other cr0ps are based ·m the unpublished results of 
investigati•ms into the c:osts of producti.m •lf certain cr·>ps in Wales for 
1 94-9. 

Frum this assessment 0f the relative c mtributi,ms ;)f starch and 
protein pr>videl by vari0us farm-pr0duceJ feeds nr. a per acre basis, it is 
apparent that well-managod grassland c;.,nserved in the f·>rm of dried grass 
•)r silage can c•mtribute much t·mards the provisirm of winter food and 
t0wards the sc>luti•m of the problem ·of self-sufficiency, If ·.me assumes 
that a field reserved f>r drying is out three times during the seasca, then 
its contribution t·wards both starch and pr;'tein supplies is quite C0nsider
able, The •mly other crops listed in Table 21 that approach it as s·ources 
of pr-,tein are kale, beans and silage, As a crop, ho"mvcr, kale is hardly 
c0mparable with dried grass, wh_ile the acreage ·of beans gro;m in Wales has 
never bc:en large, Silage-making, :>n the •1ther hand, , is ->n the increase and 
can be expected t·> c-:mtribute a larger share t0U(l.rds winter food supplies 
in tho .future, Dried grass and silage, particularly grass silage, thereflre 1 
are the tuo orops which hold most pr•Jmise as scmrces of extra protein, An 
aore of grass cut three times during a seas0n for drying at the very leafy 
stage can yield 685 lb. of protein equivalent. In the fo?rm of 1st quality 
silage, h•>wever, the yield W<>Uld be only 4-26 lb, An a<.re of good meadow hay, 
on the other hand, would yield only 17.0 lb. Calculations have also been 
made of the y1helds 0f starch and pr0tein on a per ton basis and these are 
contained in Appendix B, Table XI. Again, in terms 0f yield of pro?tein per 
ton the c mtributipn of dried grass is only exceeded by that of beans, and 
thus we are given further evidence of the relatively concentrated nature of 
dried grass as a feed, 

A farmer who is c·mtemplating the p:r:oduction of dried grass is 
concerned not only with the q.~antitative aspects of pr0tein prrod.uction, but 
also with the C•>st level at uhich that pr•Jtein can be proJd.uced, More•wer, 
he is interested ;in the relative c-,st levels of protein production in differ
end crops, and particularly in a c1mparison between the costs at which 

* </, R, Muir: "The Feeding Value 0f Conserved Cr'JPs". Report of N. F. U, Crop 
Conserve ti m Ccmference, ·May 1 94-9, P• 38. 
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Ti>.ble 21, 

• Yield ·>f • Yield •>f 
Tutal :ti<:Jld., : Starch ( o) Pr"te.in ( ) 

----------~C~r~>P~·~--~---------L~o~f~O~r~o~1~'·~---~~E·~~~al~nt.~~ivalent. 0 

Dried Grass:-
3 Cuts. Very Leafy 
3 " Leafy · 
3 " Early Flowering Stag<:~ 
3 11 Lucerne Meal 

Grass S:i.lage:-
3 Cuts. 1st Quality 
3 " 2nd Q'.tali'ty 
3 11 Hay Maturity 

Cereal and Legume SilaP,e:
Oats, Green 
Vetches & Oats, green fruity 
Vetches & Oats, aoid brown 

Mead•>W Hay:
Gaod 
Very Good 

Seeds Hay:-
Eyegraes an~ Clover 

Kale:.o 
--Thousand Head 

'Marrow-Stem 

Mangolds, interm~diate 

Oats (grain) 

Beans 

~ •• ~.·.- .• •r,o r· ... .. · .; .: ... :" 

:· 

t§ .owt~. :l ~ 
45 a:: 
65 a : 

2('0 
200 
220 

126 
126 
126 

25.1 
25.1 

374.4 
374.4 

(b) 
(b) 

(b) 

540.24(b) 

17.69 (b) 

17.0 (b) 

..... 

Per Acre, 
lb. : lb. 

2838 685 
2606 469 
?580 413 
3647 983 

2867 
2822 
2513 

1256 
18J6 
18-35 

1040 
1349 

1256 

431,9 
3774 

3751 

1179 

1253 

.. 129 
219 

2J9 

587 
545 

242 

151 

375 
• • 0 ~·· 

(a) 1. Basad on unpublishad results of special Grass Drying Investigation 
(1949), Department of Agricultural Economics, University College 
of Vfales 1 Aberystwyth. 

(b) 

(o) 

2, A. M. M. Rees: "Silage-Making in Wales, (1949)~ The ?resent P·>sition 
and Costs :>f Pr·Jduc'j;ion". Department of' Agricultural Ec·>n·:mios, 
University C'Jllegt> of Wales, Aber.rstwy+.h, 

Based· on unpublished results of' investiga ti•>ns int·o the C'>sts of' produ.Jti·m 
•f certain or >ps in Wales f'·Jr the cropping year 1 949. Department ol' 
Agricultural Ec•>nomios, University Collel!e >f' Wales, Aberystvr.rth. 

Based on Standard Tables "f Composition and Nt:tri tive Value >f Feeding
stuff's, J. C. D. Ellis: "The peeding CJf Farm Livestock" (Appen.iix), 

• Crosby Loolcrood, 1947. 
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protein can be produced :ln dried grass, silage and hay - hlle three products oJ 
grass conservation, A fair 1;1ssessment of the p•>sition cannot be obtained by a 
straicht O'Jrtparisnn b'3t\·,een costs Qf pr·oriuction per ton or ~ven by a compar
ison cased on the costs per unit protein or costs per unit starch, _Questions 
such as the general availability of feeds, their suitability for feeding to 
the :l.ifferent classes of stock, and the way in which the production of the 
different C•1flS•;rv;·,tion products can be fittGd in to thG farm routine, .are all 
q;J.estions •1hich have to be considere<l and it is impossible to place any cash 
value upol'\ them. 

Table 22 hns bclEm constructed to sh.:m the relative costs of prod
uction of str.roh and protein in dried grass, silage, he.y and a number of 

Teble 22, 

Cost ~er lb. of ~tr..r~h Epivfllent and Protein Equi'!.~lent " 

_fr0m Differep;t~C~r::o:;p::s:· -....,..--,,----:---::---r--:-::-r-
Cost of Cost per Cost per 

Crop .• 
Driad Grnss~-

3 Cuts, VGI"J If3afy 
3 11 It:afy 
3 11 Early Flowering Stage 
3 11 Lucerne Meal 

Grass Sile':~:- & 

3 Cuts. 1st Quality 
3 11 • 2nd que.li ty 
3 11 Hay )!a turi ty 

Cerefll & Ld"umG Silo.~e·------=---.;..:.....;:..;· OFLts, gr.e•;n 
Vetches & Oats, groen f~~ity 
Votches & o~ts, acid brown· 

lbe.dow Hny:
(} ~od. 
Very Good. 

SaeO.s Ha;;:-
Ryegrr.s3 and Clover 

K•.le :
-rEO·J.Snnd Head 

J.le.rrow-Stem 

!fl!?.r.golds, interrnedia te 

Oats (gre.in) 

Banns 

: 

Ftoduction lb, of lb. of 
Per •.ron. s. E. P. E. 

£. s. ~ Pence. Pence.· 
16.10, r, 
16.1C"\, c 
16.1Ci. 0 
16.1t'. 0 

1.11.. 3 
1.11, 3 
1.11. 3 

2.16. 4-
2.16. 4-
2.16, 4-

4..11. 7 
4.'11. 7 

4.. 5. '3 

(a) 
(a) 
(a) 
(a) 

(c) 

2, 0, 0 (c) 
2. 0, 0 .(c) 

1.15, ") (c) 

11. 1. '3 (c) 

19.18, 3 (c) 

3.14-
3.42 
3.45 
3.53 

1. 31 
1. 33. 
1.4-9 

3.39 
2.36 
2.32 

1. 33 
1.02 

1.19 

1. 96 
2.24-

3.05 

. 2, 11 

~ -•. 

13.00 
19. C1 
21.56 
13.10 

8. 81 
9.85 

1C. 87 

37.73 
18.56 
1 o. 7d 

10.67 
6.29 

7.17 

14-.4-0 
15.51 

15.71 

10,83 

·----
(a) Cost of £16,10. 0 per ton f·)r production of dried grass derived as 

fo::lows:-
Comnrmo.l CGntra with output of 4- cwt, 

C )ntract ch~rge for Drying 1 
Cost of Gr•minn: HerhagG 

per h·?ur charJ>ing £2.1 0, 0 per hour 
Ton = £12.10, 0 

= 4-. o. (') 
£16.10. 0 

(b) Basod ·1n results of spcchl Sihge-llaking :lnvesti;;,tion, 194-9. A,M,i&Reoe, 
"Siln.go-Me.kin•: in •·Tales (194-9), the Presont P·)siti•>n and Costs o:: 

ProO.· . .lCtion'', Do:;:>artmant of Agricultural Economics, University C·)lle.SS o~ ·•· 
'Talus, J,berys·o'wth. · 

(c) Bo.:;ed ·m unpc;blil'hc<l r,:,sults 'lf i:l\-..st.i..:;nti•1ns int., the costa of prod
·"..lotiur! "l1' certain C-!" _'PS in ~Yalos f•)r tho or~Jp~)i:l,g yero• 1949. !)epa:-tmont 
of A.·!ricul·Lu:::al Zc•Jn.Jrr~ics, TJniveroit:r ColloGe .,Jf iYnl~s, .~n,e.tJ-stwyth. 
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other home-grown feedingstuffs, The costs of production for the different 
fr, >r:ls are based on the results of actual :l,nvestigations in Wales in 194-9, and 
thef have been related t•) the US'.lal feed-standnrds - starch and protein Clq.liv
alent, It h~s b0~n assumed that the wh~le value of each feed is either, 
firstly, in tho sto.rch eguivelent, r:>r 1 secondly, in the pr•>tGin ec:Jlivalent. 
From an axruninatirm <Jf Table .22 i:t is apparertt that the production of dried 
grass is by nr:> means the cheapest mGthod of pr0ducing an' energy fr:>od, In fact, 
the C·>st per unit S. g, was f·ound ·t·1 ·be lower in the case of practically every 
other home-.'li'?>7.1 fetJd and dried gr!'ss c·Juld not be c0mpared with grass silage, 
hay or oats-as a che11p·sou:r:-oe of energy supply; The oost per lb. of s.E. oame 
to 3.14- ponce in tho on sa. ?f very leafy dried grass comparad with 1. 31 pence 
f•>r 1st gue.li ty grass sil:\ge, 1. 33 p.omco f'Jr g'Jod meadow hay and 2. 01 penoe 
for oats (erain). But dried grass is produced primarily for its pr•>tein and 
n•Jt .f<>r its ener!D' value in tenns 0f sto.rch e q.1ivalent. If a comparison is 
made on th<} basis •Jf the o.>st par lb. of pr<ltein eq.1ivalent it is again f<'lund 
that the 00sts per unit pr<Jtein are O•msiderably higher in the case <'lf dried 
grass than they are f<>r grass silaee and many ;>ther home-grown feeds, F~r 
instance, the C•1St per lb. of P, E. came to 13. no pence in the case af very 
laaf".f dried grass Oo>mpared with 8,81 p<moe for rst q.1ality grass silage, 1:',67 
pence for fpr:>d mead•JW hay and 10,83 pence f)r ~eans, Nevertheless, despite 
th?se differences. in comp~rative costs, pr<'lducers still persist in making 
dried grass; and s0me ,,f the reas·Jns for the persistence oen btl stated as 
f•>llows :- · 

(1) The loss of nutritive matter is much less in the case of 
artificial drying than that involved in nther methods ,-,f 
grass conservati'ln, Watson* has summarised the positi<'ln 
in Table 23. 

Table 23. 

Relative Nutritive Value >f.Hay; ArtificiallY-dried Crops, 
and Silaee, Based .m 100 lb, in the 'riginal cr2E.• 

Starch Digestible 
Equiv- Crude 
alent, Protein 

Product, lb •. lb. 
: 

·Fref!h br•>p 
ArtificiallY-dried 

100.0 
95,n 

. : 1 0('. 0 
92.5 

Silage mada with sugary materials ···r 
acid 77.5 91"'. C'l 

65.0 60.0 
6Q,O 75.0 

Ordinary silage 
Hay made with special a~plianoes 

1 Hay made r:>n the ground - 55.0 67.5 

·' 

(2) There is less lab<'lur inv~lved in ft1ed~>g dried grass than 
is necessitated by silage. 

(3) 

(4-) 

(5) 

There is a ready matket available 
grass at pr<lfi table prices. 

f'Jr the sale •)f dried 

There is far mnre cert~inty that a feed f•r winter use can 
be o~nserved by artificial drying than by.o~er means, 

. taking int·' nocount. the vagari"s 1f ·~he ~ritish s:muner and 
the po,ssibilities •>f \'/!tate inV·)lved J.n s~lage-makJ.n:>• 

Dried' grass is a far m"re o.incentr·ated feed than many •>ther 
h·>me-gr ,;m feeds and is m·>re rnmparable with s )!!le purchased 
o·)noentrntes. 

Cost indices ho.vo been c.mstructed using_ ~s bases the c >st per uni~, 
t or unit p E in g·nd mead ,v; ho.y and m oats (grain). An attem, • 

~~!· a~~ ~~=n !:ado t.J c·>~struct c. •nbined S. E. and P, E. C·)st indices ani these 

* wats"n "The; Science and Praotice ,f: Co!11'cJrvation: Gras.s nnJ. Fol-a_sa _ 
S, J, 1bl CCCCIX. p 738 "'he li'ertili=r & Foadin,; .. turi's .T.>W"Jl.'tl, 19;9, Cr:1ps 11 • Tn e • • • • 



nrc cnntnined in Appendix B, Table XII. 

Another meth0d ,,f comparis•.m that can be applied is that of calcu
lating feed values f·>r the different cr0ps basad on the C•Jst par unit of 
starch and protein equivalent, The unit values nro calculated according t.:> 
the system laid dc>1m in the "Re'}ort ,,f the Departmental Committee •m the 
Rn ti• ming ·?f Dairy C·>;ts" and are based "n the market price plus CM'riage of 
tw0 typical starchy f'lods, and ,Jf tl"n hish pr·?tein fo>ds. These unit values 
are issued nt intervals by the ginistzy ,>f Agriculture and Fisheries and, when 
applied t.J different foodstuffs, really represent their market replacement 
values: that is, the c Jst of replacing them by purchased c0ncentrates, Table 
XIII (Appendix B) has been C•>nstructed 0n the ab•>VO principle for a number 0f 
home-grown foJds, At the same time, the feed value 'lf the different cr.:>ps has 
been related t·> the costs >f pr•>duction, The resulting margin between the 
f~ed value and the cost 0f prJducti'ln shous dried grass up in rather an 
Unfavourablt> light in C'lmparison with hay and grass Silage, b•~t it Shc:lUld· be 
remembered that n0 allowance has been made for the value 0f carot~e and. 
other access >ry f, 10d fact >rs, 

Sa flU' in this discussi•m on the value of dried grass in relation 
b Jthor feedings tuffs, a c >mparison has been made only with h,Jme-gr:l\Vn feeds 
such as hay and silage, Thera has been n> attempt t0 state categorically that 
•me of these home-grawn feeds is better th!l.l\ another, as it is felt that on 
m;Jst fnrms dried grass, silage and hay nre n.Jt c.>mpetitive but complementary 
t > one an -,ther, nnd that they can all play a part in the feeding programme, 
It is, ho\7ever, in relation t·J purchased feedingstuffs or c:Jncentrates that a 
oompn.ris >n of this kind can be of value. Grass drying, as ::~riginally o;mceiv.,.a, 
uas designed for the production ,of a commodity which uould replace purchased 
C·Jnoentrate feedingstuffs, and it is in· that light that much ?f the expansion 
in grass drying has been undertaken, The cheapness and abundance 'lf purchased 
o.mc9ntrates in pre-war days were S')l!le of the factors least encouraging to 
the production of dried grass, whereas t~day their dearness and scarcity are 
the fact ·1rs which chiefly onc.Jurage its development. Any advantage that 
grass drying has must depend on whether its o·,st 0f pr•oducti-Jn can 0·111lPare 
fairly reas>nably \7ith the cost .of ,purchased c.mcentrates; in the remainder 
'lf this section theref-,re, a comparis•m is made between the value of dried 
grass and that of a number of purchased feedingstuffs, 

Table 24- sets ·>Ut the yields •)f starch equivalent and pr·>tein 
equivalent in dried grass and in certain ~urchasdd oil cakes and meals, It 
is apparent that "n this basis dried grass C•.)lllpares n.ot t,>o unfavourably 

Table 24-. 

Comparn.tiv;e Vn.lnes of Various Feedin<Tstuffs in Terms of 
Starch and Pr.>tein Equivalent, 

Feedin~stuff, 
Dried Grnss:

Ver-:f Loafy 
Loafy 
Early Fl•)Uering Stage 
Lucerne Meal 

Oil Cakes an<l Meals: 
Linseed Cake 
Ground-Nut Cake, deo·>rticated 

Starch Protein : Yield of : Yield of 
:Equivalent :Equivalent: · S, E. per 

(a) (b) Ton, 
lb. 

56. 3 1 3. 6 1 261 
51.7 9.3 1158 
51.2 8,2 114-7 
5J.1 13.5 1122 

P.E. per 
Ton, 
lb. 
305 
208 
184-
302 

74-.0 25.1 16;;8 ,562 
73.0 4-1.3 1635 925 

" " " undec.Jrticated: 56.8 27,2 1272 o609 
Coc•Jnut Cake 76. 8 1 6. 4- 17.20 367 

40.0 15.2 896 ?-40 
41.6 17.3 932 '88 
73.2 16.9 1640 :51'1 
01.7 13.9 18:0 :!11 
34-. 0 9. 2 18il2 f06 

Cotton Cake, Bombay 
11 

" Egyptian 
Palm Nut Kernel Cake, En<>lish 

II II II II Imp ?rted. 
Maize, flaked · 
Fish Meal, White 58. 9 53· 0 1 :'1 9 1 t~7 

Fresh 18.4- 5, ~ 1..12 119 
Dried 48, 3 12.5 1 Cil2 280. 

Bar lay Hrenezs 1 Grains 
II II II I 

_, .... ~~~-~-:~=,f:;;n~'(~:-"-:":-.:.=,;:--=-:~--:~ .. ~-__ .. J~;t_, _ _l X~~ . ~-~ ~~[ ~~ 
(a) & (b) ba;ed >n Tables of CJmp >Siti·>n and Nt:tritive Value of Feeding stuffs, 
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with certain purchase:i crmcentrates, even th'lugh it cannot be compared. wi'th 
the ver;r hi~h I'l"?tein feeds such as linseed cake 1 gr·1und-hut cake or fish meal, 
As far· as y~elil. uf protein is cuncerned, r~ied grass is fair~ close~ annl
nr;.Jus t., flEJ:ed oaiz;e, bro.wers I grains 'l'roat'""S and bran and can thus be 
1 'f' .• ' -..., ' · c n.ss~ ~eu. as an intermeU.io.te O·mcentrato, ' 

. If the yields •Jf stnrch equivalent and Jf pr0tein equivalent are 
rohted e~ther t•> tha.o.->st of r;r·Jductbn in the case of dried. grass· Jr to 
the purchP.se price m the farm ·in the c<:~se of other. c•mcentrates, it· is f·JUnd 
that the C•>st per lb, .Jf.P,E. in high quality dried grass is apprc;ximB.te~ 
the s9Jlle as in tbe maj.Jrit.r ,,f c.,ncentr ... tas. (see Table XIV, Appendix B). 
As the aVOl'P..ge prices .per t·•n f •r purohasod O·~ncentratas are based >n the 
prices ruling 1~, Dece.:nlJcr 1949, And as nl !:.Oc·Junt has been taken "'f the m?re 
racent incre'l.ses in their cost, it a:;-paars that at txJ.ay' s prices the adV!lntage 
rests with dried. grass, · 

Section V - C<•mlusions, 

. Grass dryin.s is mw becor:ling firmly est!lblishod as a regular feature 
'lf f=ing yractice in Britain. It is n r.leth-Jd ·Jf grass O· mservation, h:".lvtever, 
that has g~ven sc:~e t.J a number ?f different methods of •Jrgnnisati•m which 
can be broadly clas>lifiod as f?llows,,-

I. Collll'lercial farm grass drying Qrganised. f.,r:-

!al The pr•Jducticm •Jf drie<l grass f.1r farm use, 
b The pr.1duct1Qn Jf dried grass f·>r sale, 
c Drying crops on C•Jntract, 

· il A c )ll)bination nf (a), (b) and (c), 

II. Co-·Jperative grr.ss rlrying •JrRanised by:-

Th<3 Milk Marketing ')3oard, 
An old-establi:shed' F!II'!'Iers 1 C•>-">pera ti ve Society. 
A ,sP.ooialist Fannerst co-opcrat~ve,.Society .formed f"lr 

grass d.:cy'ing. 1'\. . _ · 

III. Grass dryin"' orr~anisod by n partnership •Jf, say, half a d":>zen 
farm0rs £· >t' :·-

(a~ The pr·Jduction ,,f <lrie<l grass f;-,r use •m their own farms, 
(b The Pr"d.ucti·?n c.f d.£':!.ed grass f·>r sn.le, 
( c DrJin.<; crops..-"n c•?ntract. 

· (d) A combil1ati·m of (a), (b) .and (c). 

IV. Grass dcyinr, or'janise•i by a pr•>fit-m'lkinr: j.,int-stJck c•'l!lpany f-:or:-

!
.a~ Gr?wing and drying its nvrn cr···ps f?r sale,, 
b Purchasing cr-;ps gr.J\1!1 by others and drying them f•Jr sale, 
c Drying cr•>ps on contract, 
d A o•>mbinD.tion ·>f (a), (b) nnd (c). , .. 

This rop•>rt has dealt with on~ tw.J meth.:xls of organising grass 
clrying. It has dealt with some of the economic aspects ;f grass Clrying on the 
fi'.I'Ill and at a o·'lt11llunal centre ?rgnnised on C·J-J~JOrative lines, Although these 
twn meth·>ds cliffor very much fr,)lll ·1ne another in s•:ane r.os::>ects, the fundaroontal 
pl:"~Jblems coni'r~nting each set of producers are basical~ the same, 

To be.'jin with, \'Jhether nn individual farmer ?r a gr.Jup of farmers is 
embark in!:! on ~ass drying a certain number of c ms:i>iera tions have t., be . 
tleighed up cn.re:t'ully bef0re tho pr:>ject is fm;llY deci.'!ed ~c'n• Thes~ c·ms~d
erati.ms incluclo questi?ns such as thoso reJAtm,; t> the oac>~tal re~ements; 
the type of drier t·J be usecl rulll its p•Jtontinl •>Utput; th~ lab·>ur roqurements 
and su,Ply; tho ou:>p~ of r.l"-tarial f,Jr dryirl,li; and, most :unp:>rt':'nt ·?f all, the 
fundamentn.l quosti·)n •Jf whnth<Jr ·this pr-.JCess Jf grass c.l!lBervs.t~<>n 16 worth 
undertaking. 

As fn:r ns onpitnl requira:olL'nts nro c mcol'!l<>d, there is no denying · 
:nplant/ the fact that h<>avy ca;:,itnl oxo.,n•litm'" has t•> be incm·r.J,ljll.ll<'l e'qui.rment f'lr 
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erass Jryinr.. Evon f.)r a sr.>t.ll type •>f drier the minimum initial-capital 
outley con be plnc<>:l o.t b"tv>een £1 ,000 Rnd £2,COO, Tihil" in the case lf a 
c·Jllll!lU.llal centre £6,000- £12,0CO is :;<muraJly r~IJ1lireJ., The number ·,f farmers 
vth-, C"-ll afford t' raise £1 ,!100 - £2,000 for investnent in a nevt flll'l1l enter
prise such as· grass dryinl; is bou.n.l to be liL'.it~rl., especially in n C·)untry 
like \VI'.les '17here the scnle of farmin17, nctivit-.f tends te> be small. On the 
maj Jrity ,f Welsh dai.I"J farms, even where tha oa;->ital is available, it is 
pr·Jb.o.bly true t<l say that it c >ulrl be m·ore pnfito.bly investerl either in the 
il:lpr~ver.1ent ,f buildings ·1r in th"' purohnsc ~f m.>re ussential machinery than 
in the .,utlay .-m plunt and .e~lipment f·>r '>rass rlrying. It is evirlent that as 
rm in'lividuo.l farm enterprise this meth·ld "f grass c·>nservnti·ll'l is boy·)nd the 
m~!'l.lls 1f the maj.>rity ·>f fr..:nr.<'lrs, and 01.111 be c·mtemplate•l ·mly by the min·>rity 
wh > uru n 'I·e successful ru¥1 in a binger way ·>f business, On the e>ther hahl, 
t.nss 'll·0•in;; al.JI1!; c >-·1IJerative lines is an alt,J::lether different 'pr'lp•>Si tion 
r.rrl ·>puns up possibilities <Jf bringing the .artificial drying of cr•)PS within 
the r9ach nf the th·>Usrmds 'lf small dairy farmers 'l'lh·> predominate in this 
c ;untry, By c.mtributing, sey, £200 t..,vmrds the share ca;:>ital Qf a c.-)-
"!JCr'ltive ,1rass 'lr.finc; society,· e. farmer may have the ·.>pp.?rtunity 'lf drying · 
20 cuttin;: acres each seo.s<'n "t ,, fixed c-mtract charge, an;l in tems "f dried 
flrn.ss this' acreage m.ey yiol·l hil:l 20 tons .. ,f valuable winter feed, The financial 
assistance available fr"" 1iinistr.v of Ar;riculture funds has lessened the 
_capital dcnands ·.m inuividuftl farmers ond has given an added incentive t., this 
t~e 0f organi::O:·ltiun. 

Thoro are tv.:ay in Gr.:.at Britain at lc.ost fifteen different manufact
urJrs uh" "-TO intareste•l in thJ pr.;c'lucti·m •>f !;rass dri0rs, and the clrying 
:>lmts 'ln the m'\Tket ra>1(~0 fi· >m the sm.~ll-aiza fam r1rier to the largo fact.-,ry 
installr.tion. The price ran'(-' is als-, C•onsi•lOr"-ble, while the ratecl outputs ')f 
the different machines vary fr·lm "lh·>ut 1 c'l'lt. t, 20 c'l7t, par h?ur, The farmer 
?r gruup .-,f fanners c 'ntempls.ting tho installati•m •>f a r,rass drier thus has . 
a '17iilo range of typ<:s tr, ch·,.ose fr,m and can select ncc-,rding t > the circum
stmces prevailing. At the same time, h'mever; th" aclvantages of ec'Jn<Jll\Y 
accruing from the use of aut·=tic stoking arrangements fc,r the furnace and 
fr .Jill the use c:f automa tb feeding and tel'lding J.evices for the wet grass shoul~ 
n•)t be ign•Jred,· Nevertheless thu nrime c.msiderati;m . shmld be reliao-
ility of working; and in thi~ respect drie.rs possessing the minim= •)f m>vin[!: 
~nrts seem t? havo nn Rdvantage, 

T)le intr.Jducti•>n of a grass drier t > the farm may inv•>lve a seri?us 
disl JOe. tion in the <Jrganisn tion ·>f the farm lab•>u.r SU;J:;>ly, and may result in 
un.-1·.1e interference 'tith rei'UliiT farm w·>rk, In order tc> eliminate as much as 
]Xm~iblo any such int<;rfer~noe, it was ,;enernlly f•)unJ. advisE!bl<J m most farms 
~·> ~cn•>re tho possibility ·>f c·mtinuous rmrking of the drier anct tn rely 
:mst~a<l. m tho .Jporo.ticm •>f a single shift, corres:.>·m<ting t•> an ,ordinary farm 
"•rk:tn[( J.cy with ;>c:ssibly the nc1J.iti•>n of s•-me •>vertime, Ap;ain, with 'the 
~r.u:-lle.r typ~ 0f drier with its lr;uer lnb.)u.r requirements, there are p·Jssibil
~ t~as "f •)r.:nnisirv, dryin.ro ·t .> fit in be't>1een the oorning and evening milkings, 
l!eV•lrth~less, if the nrlvant3.J30S Df c·mtinu<'US vt•)rkin.g are t.> ba ·)btained and 
~f a fo.u~ l>ng clryin,c; seas·m is c 'nter.r;:>l'l·tod, the fact >ry-like pr·)cess ·>f 
llr~ss dry,;}bl_&.;[il.h_ inevihbly result in th<J ;IJ;lp;>sition of a a ,nsiclerable strain 
'n the f:rrnyu:a':illss the lllbour f.,rco is SU'>plemonted by a<Hiti•>rw.l lab.>ur. The 

0 D:r.llti"Jn ·Jf n clrying ;!l.rmt, mwthor su,nli or lnrgo, calls f.)r O•'ntinua.l 
sk~ll<:>,l :J.ttenti 'n r,.aJ. will thus <1Eir.Jr.n'l either. a f.n.ir 1\tll)ll.nt ?f the farmer's 
mnnr.roerilll tine or elso th·~ onpl•?ynent . .,f relinblo nen at the. plant. In the · 
s:uno vtay,.nucll r.;f the suocoss in running a C•1-·1perntivo i~ro.as c1rying centro 
WJ.ll d<Jp~nd ·~n the n.bilit".f ,,f tho m.'ln'lr;or, M•>renver, 1ne Jf the pr.:Jblems thnt 
h"s t-) be f"cod in the :>r.1anisati.?n >f n:ny c . .>r.u:Junal centre is the em::>loyment 
of the lab >ur force in w-inter, Unless pr >fi table W<>rk can be f 'und during the 
n ·n-tlrying Winter m·~nths the 0vorhead lab )ur costs '17111 be heavy, On the >ther 
h:md, if the lab·)Ur f·Jrco is er.JPl.,yod ')nly sens.>mlly an.l di·,.rense.i with at 
the. 8 ':1 •)f tho r1rying seo.s·>n, then the ~cation •>f ·>btainin$ a fresh <sang nncl 
tr<l:tnl.n'_\ ~t \till have t,, bo f11ced each year, s 'llle aJvantn.,;e =Y lie in the 
I.Jr;~anu~o.tJ..)n •)f C!Jmrnuna.l grass drying ns an ndjunct t·') oxistin:~ farmers 1 c,J-
0P';rahve rc~isite s.,cieties rather tlmn as a &eparate entity, since the 
dr~?r lnh?'JT f·>rce C·>Ul·l then be nbs >rbod Jn work f .>r the parent S•>Ciety 
dur1n1 tho Trinter m•Jnths. 

P)ssibly the DI•)St imp•Jl'tn.nt o.>nsiJP.rativn th.'tt· hns t.) be b1:orne in 
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mind when decidin" whether or not to embark ">n grass drying is the ade_CJ!..IACY 
::Jr otherwise of ti;e supply >f mnterial f >r drying, The dry seas.Jn of ~·94-9 has 
shewn tho. t grass drying cnn be seri•JUsly affected byprevo.iling weather o•:m
ditions, but the risks <Jf 'ti shortage of herbage supply ann be reduced by 
plnnni?f! and by g·>od grasslanil. =nagement, A problem that oo.n be l>ractioally 
as ser~?us as under-supply' is ?ver-supply; and this i'lv'llves the pr•>blem of 
maintaining a M.gh emu(lh out;>ut fr0m the drier to keep pace with the growth 
·"lf herbage, A meth>d that cnn s >metimes be er.!plnyed t•J' C•'\lllbat this difficulty 
on the fai'I!l is t > divert surplus grass t·> silage-making, and t':l re~ard the 
tw':l meth:>ds of grass conservation ItS O·l!Uplementary t•J one an')ther, Above all, 
however, as the. ultimate value •>f the pr•Kluct must depend ·on the ·Jriginal 
value ·>f the grass out for <lryirw,, the success -Jr failure of the pr.Jcess is 
bound t~ depend on the ability to induce a succession of wnd ouali ty :sz-ass 
thr·>ugh)ut the seas :m. On the average farm there are lll!ll\Y diff'icul ties to 
surmnunt bef-Jre such a flow of gnod <pality grass can be achieved, and the 
number 'lf farms where the grassland acrear,e is large enough t•> supply the 
needs :>f a drier •mrking c.:mtinuously is small. It thus appears that in the 
maj.>rity ?f cases of farm r,rass drying full and c.:mtinu•JUB •Jutput cannrit be 
acJ;l.ieved; and the drier will pr '<l.uce <mly a percentar>e •Jf its pntentiai .-,ut
put each season, A communal grass drier, •Jn the .-,ther hsnd, stands a c .msiil.er
ably r,reater chance Jf producing an . .,utput appr>aching its. potential, and from 
the point of view •>f efficiency in that light has t.-, that extent a consider
able advantage ·>ver_ the farm grass drier, 

J'.ftor s'lllle .of ·the econ•)lllic considerations relating to both farm and 
c-=unal .~rass clrying have been examined, there still remains the question 
·1f whether this meth?d of 11rass. c-,nservntion is WQrth while, Such a <pestic>n 
must be l·Joked at not in is.>lati.:on, but in relation t > Cc>nditi-,ns 0n individ
ual fanns and to external fact . .,rs such as the price levels of feedinP,stuffs, 
Fr >m the discussion Jn the value •>f •'lried grass in CQmpariscn with other 
feeds, it was s<Jen that at t-c·do.y's 0-1st of produoti-.>n it compared fairly 
fav.1urably uith purchased feeclin.o;stuffs as a s•>urce •>f pr-,tein, The relation
ship between the c:>st of -,,r,xluctirm of dried grass and the purchase price. -:>f 
c·mcentrates is b?uncl t-' be one of the must imp·>rtant fact0rs deciding the 
future -:>f the process, At present, purchased i'eeds are in short SUJ?ply, and 
they shou every sign 'lf continuizq t J be s··1 in the immediate future, Moreover, 
their· price still sh ')WS an upward trend; ancl it is d0ubtful whether the 
British fnrmer can ever hope t.-, bok fonmrd. to the day when cheap concen
trates will be ·readily available once more, If, theref.>re, the present 
relati )nship between costs C•>ntinues, there is every incentive t.o o mtinue 
also the expansi.Jn of grass drying, particularly ·Jn a co-operative basis, This 
arP,Ument applies especiltlly in Wales and in the wetter western parts of 
Britain, where there are lim~ting factors tn the attainment of self-sufficiency 
in feedin'!stu.ffs by way of growing cereals, but where grass can be readily 
produced and is thus available for conservation, Again, in an area such as 
Vlales where more •Jften tho.n not the hay or•>p has to be harvested under poor 
weath~r conditions, the production >f dried grass offers an alternative which 
has the advantage n->t •Jnly of certainty but also of hieher quality, If silage
making is suggested as a substitute f·Jr grass dryin'l, the answer can be given 
that the two methocls -of conservation are net competitive, but C'lmplementary 
to one an?ther, It is possible even t.> envisage the time when much ·Jf the · 
11rass c >nservation in Wales will be a matter of silar>e-makinfl o1n the farms, 'ln 
the •>ne hsnd c >mplenented by 3rass dryi.-,p, at co-operative centres, on the 
other; the advnntnge •>f such a system being the elasticity and f~exibility 
which woul:l inevitably be introduced into the farming system as a result .-,f 
.it, A'lain, if enthusiasm f>r grass drying· is any indica~ion of its merits, the 
general satisfaction both in the pro~uct as a feed and~ the_pr-,ces~ as a 
wh>le experienced by both grass <lryl.Dg fnnne~·s and by partio~pants ~n co-
•nerative schem<>s, s'houlcl be sufficient evitlonce t J justifY its expansi >n. 

' 



Grassl"~'lil Over
heads, 

J..llocr; ti<)il c-f 
Grassland Cc;sts, 

28, 

trotes on C'>atinfl :r.<eth'J:l, 

A fi,>'ll':l of 12! par ce:'l.t Tl!la a:l<lei t > t:1e grassla.nd 
c..,s ~:s t, C0''Er t~o coat cf Ii'ai.r !-e i.nlng clitches, 
gat~a, hedp,es etc,, and other gras~lanrl. oveLheads, 

BaGe<l -m the us'e na'l e ·>f eM:h fi:il~. d•.u·i:ig the ye1'lr, 
whoth6x· f.or gr>e;::s clrying, si.!.age-ru:.!dnp;, bymcl::L;g ?r 
~1·Uin3. The ap:,Nr'tiunt•<ont m:s M'l,'Jh~ as fbllo'li'fl :-

8/ ;it~s. where the 77hole ot the Stlll'!nor' s proiluotion 
Vle!J. ~ f L)l'" rll••yiJ 1.~9 

1/3rd, 
2/9ths, 

t<> eaoh cut il' t;,e grao3 W:l.S cut twice; 
t•) eaoh cut if th~ grass was cut more than 
tv.i.ce ;_ , 

16/27ths, where the grass \'laS cut once ?n~• 1 at tho 
hey -st:l<;e; 

4/9th.s, where the grass \'laS cut once ,,nl,y, fairly yc>ung; 
8/27ths, where the aftermath only w .. a cut. 

Cuttiil[l an-i Deli'\•o;ri.nR the Grll.Bs to the Drier, 

labour, 

Traction. 

Horae L:lbour, 

E~cept where special rates of p~v ap~lied, labour was 
· oh...:-ge,'J. at 2a, 3a.,. an hour 1 ordinary ti.ne, and 2s, 6d., 

an h•:JW: ?vortime. 

The rates per hour for the different categories of tractor 

J~r.:.t 
Mad.Jum· 
Heav.: 

·Crawler-

2s, 6a.. 
2s, ~d. 
3s.Od, 
4s. 6c1, 

Clmrged at 1s,2d, per h>ur, 

per hour 
II II 

II It 

II 11 

Depreciation of Inland P.evonua .rat"s uero usec1, but theeo were apportionecl 
Field Eq)lipment, on n r·:>U;itl time-basis to e'>ver tha r,eriod· ~f \:se for 

Depreciation. 

(;1 ass n.rying, In the oase uf -:h~ C"lst9 relating t·' the 
C·'l- :oporati·re ~'!Tying cen':re c.aly 60 per oe:1t of t!le tle~1reo
ia i;irJn was a 1l<J11eJ. 1 the ren,ai<•.ir.g 4.0 par cent bei~ 
acc:,unted 1hr by the G<Jvernment grm1t. 

Where pmrer was derived fr•E a stationary tractor, the 
tra.ot0r '11aB charged at ti>e standard r£.te per tractor hour 1 

but 28 per ce-.'lt of the t-,tal charge was allqcated. as 
representing depreciation. 

In the case 0f the driers, this was based on the diminishinc; 
buance method; !llld the f•>llo\7ing rates '11ere used i'hr the· 
dix'ferent types o)f drier:-

15 per 
12t II 

1 Q II 

cent f•lr Mob:!.le type 
11 11 Conveyor 11 

II II Tray It 

driers 
II 

II 

Ur.t' :>r;;.J.na, tely, this Method nf depreciation takes no 
ncc.-,u.'lt ?f the v.'l.I'yinp. !llll'>unts r.t' \7Q:':'k done by the diff
erent d:-iere cnch seas m, r.u"1 no uei[>ht is given t:> the 
nu11~ar ·?f ho·~s W">rkto.d, .,r tlie t >tal sens·m'a thr•)ugh
put. Ho\m·ver 1 tho \'·:Jtontial W'·Jz·ki.'lg lifo· of ,.rass c1riera 
is ex~ro<•<ely dHfioult t0 est:imllta, ancl it v;ns deai.ied. 
that it \7·:ulJ. 'Le U.'lfair t., br,:'la c1ep::-ecia ticJn .m anY 
hypothetical ostiwate ">f future life, A,.uin, it •ms 
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felt that with those tyj)es •lf eq)lipment uhich, 'like ;Jriors 
are in the pr-:>cess ·~f rapid technical devel·.Jpment 1 

?bs·1lescence fact ;rs W•'ul:i have a c >nsidernble influence. 
The <~ishing balance method was thus use:i as according 
m?st· closely t; the facts. F··>r an alternative meth·'ld 
seo: 

Dixey & Aske\1: ·"Grass Dryins: A study ·>f pr·1duction 
CoJsts in 1936", (Oxf'ord, Agricultural 
Ec?n•Jmios Research Institute, 1937, 
p. 28). 

Buil.Ungs &: Sheds. Basis of de;:>reciation used was an 
estimated life of 40 years. 

Engines. Basis of depreciation used uas an 
estima te'l life of 20 years. 

ShiftinG• Basis of Jeprecintion was an estimated 
life OJf 10 yaurs. 

Balers. Inland Rovenue rate ·~f 12~· per cent 
usech 

In the case .,f eq)lipment 'lSed for work OJther than grass 
drying, do;?reciati·•n vms all•Jcnte1i. Again, in the case of 
the costs relating t·> the C•J-?perative drying centre, cmly 
60 per cent of the t·.Jtal depreciati.:>n was allowed, the 
renaining 40 per ccmt bein,3 aco·?unted f?r by the G?vernJ:~ent 
grant. · 

· Overheads. and A~inistrnti?n, 

The majority of charges falling under this handing were allocated 
in orJ.er to rne.ke allouance f·>r the •Jther activities <Jf the ccJ-•>perntive 
grass .:trying s'lciety, 

Overhead I..'\b•;ur •. The uar,es incurred during the summer period when the 
drier was idle, less any receipts earned by the lnbour 
force during those weoks, vrere charged ns •Jverhead. 
lab0l1r. 



.APPENDIX B. 

Table r. 

Capital Costs of the Driers. 

Farm No. . . 
Drier N?. 1. 2. 3. 4. 5. 9. 7. : 8. 

: 
Opperman I. C. I. I. C. I. Opperman Slade- Kennedy Slade-

M.'lke Mobile. Rar..3omes. Mark III.: !f.ark III.: Mobile. Curran. & Ke~o. Curran. 
: 
: Mobile Fixed Fixed Mobile Fixed Fixed 

. Type of Drier Tra~. Convey'>r. Tr'\~• !:'ray;., Trals• Tray•"- Conveyor. Tray . ., 

Yea~ of. InRfnllation 191,.9 1937 1940 19¥J 191,.9 1~h~ Nov.1948 191,.9 

£. £. £. £. £. £. £. £. 
Drier a1'1d Furnace with "' Cost of Erection 1-125 599 4-H 970 1150 1,.50 111,.3 1,.50 0 : • 

: 
Power 48* 381 154. 70 150* 32 133 63 

Baler 100 185 195 234. 253 710 225 225 
•: 

Sl1ed 691,. 176 1293 .. 200 
: : . : 

Type ofPower. Stationary: Electric Diesel : Electric : Stationary : Paraffin Diesel Paraffin 
Tractor Motor Engine : Motor Tractor Engine Engine . . Engine . 

- - . -·- . 
* Fuel Tankezo. 



Table II. 

Costs per T m of' Dried Grass. 

. . 
Rent & Treatment of' Fields:-

., 

Rent 
Cultivations 
Fertilisers 
Seeds ., . 

Grassland Overheads 
Total 

. 
Cutting & Delivor:ing to :-:riar:-: 
ltlb~ 

!rrc.ction 
DeJ?reoiation ani Repairs 
Horse Labe>ur 

T·Jtal 

~~ and Bc.lin~:
Lab>ur 
M!>nngerial Labour 
Fuel 
Power 
Bandirw, and Sundries 
Repairs 
Depreciation )f Plant 
Insurance 
Movinr, an.'J. Erectin3 Dl'ic:l' 

Total 

: 
1. 

£. s. c1 

0.13. 1 
o. 4. 9 
o. 7. 0 
o. 5. 8 
o. 3.10 
1.14. 4 : .. 
0.19. 2 
0.11. 1 
o. 5. 5 

1.15. 8 

1.18. 8 

2. o. 0 : 
0.11. 4·: 
o. 6. 7 
o. 2. 7 
3. 9. 8 
o. 2. 7 

8.11. 5 
: 

.••. ..;. 1.2._ 1. 5 

2. 

£. s. d 

0.18. 0 
0. 1. 4 
o. 3. 0 

o. 2.10 
1. 5. 2 

1.11. 8 
1. 1. 1 
o. 2. 4 

2.15. 1 

2. 4. 9 
: 

.3.11. 6 : 
1. 3. 2 
o. 8. 5 : 
o. 4. 4 : 
1.10.10 
o. 3. 6 

: 

3-

£. s. d 

0.14. 5 
0.17.. 9 
1. 9. 8 
o. 7. 8 
o. 8. 8 
3.18. 2 

1.18. 4 
1 .1 o. 1 
0.14.11 

4. 3. 4 

1.15. 6 

4. 7- 0 
o. 9.11 
o. 3- 2 

1.19.11 
o. 6. 1 

4. 

£. s. d 

1. r 2 o. 
o. 9. 0 
1.14. 1 
0.14. 8 
0.10. 6 
4.14. 5 

1. 2. 6 
0.18. 1 
0.12.10 

2.13. 5 

2.17.10 
: 0.10. 0 : 

3.11. 5 : 
o. 6. 4 
o. 8.10 
o. 1. 5 
2. o. 5 : 
o. 1. 4 : 

5. 

£. s. d 

o. 7. 3 
o. 2. 0 
o. 3. 5 
0.17. 8 
o. 3.10 
1.14. 2 

o. 9. 7 
o. 7- 2 
0.10. 9 

1. 7. 6 

4.10. 6 

5.10.10 
1. 4.11 
o. 4. 0 

4. 3.10 
o. 1.10 
o. 4. 9 

: 
6. 7. 8. 

: . : 
£. s. d £. s. a £. s. a 

0.11. 6 0.19. 0 1. 2. 5 
: 0.12.1 0 1. 6. 5 0.14. 5 
: . 0.15. 7 2. 1. 8 1.1 9.11 

1.16. 8 o. 8. 7 1. 5. 5 
o. 9. 7 0.11.11 0.12. 9 
4. 6. 2 5. 7. 7 5.14.11 

o. 8. 1 1~ 9.11 1.11. 6 
0.10. 9 0.18.11 : 1.13. 5 
o. 6.10 0.15.11 1.18. 2 

o .... 1. 2 
1. 5. 8 3- 5.11 5. 3. 1 .. 
3. 6. 6 2. 5. 8 : 1.18. 2 

: : 
4. 9. 0 3. 9. 9 . 1.18. 9 
o. 7.11 o. 5. 4 : 1. o. 4 
0.14. 0 o. 5. 6 : 0.11. 7 

o. 5. 9 : 
: 4.16. 0 5. 7. 4 : 6.16.10 

o. 4. 2 o. 3. 2 o. 4. 2 
: 

9. 6. 6 9. 1. 7 9.17. 7 : 16. o. 8 13.17. 7 12. 2. 6 : 12. 9.10 . . . . . . . . . . 
U.__~--;.-11.,..2.-.1,-;_U.._~- <; • ~.9. 2L~ :l~--5-dQ.1g.__Q -~ .21 ... L:tQ_ 

"' ~ • 



Table III. 

!Il•1trrl C·1sts 1f Drie•l Grass Pro•luotir;n, 

Rent & Trentmont of Fiel1s 
Rent 
CultiV!'.tbns · 
Fertilisers 
Seeds 
Grasslnn•l Overhea·1s 

Total 

Cuttin'l & DeHverin; t~ Drier 
ra:..•our 
Traoti•>n 
Depreoiati-~ rutQ Repairs 
H-:>rse Iab• 'Ill" · 

T--t.U 

D•:rinrc nn'l Bnlinr, . 
Lo.b·1ur 
Manaaerial Iab JUr 

Fuel 
Power 
Bat1:lin;; anl Sun-'\rics 
Re])airs 
Dcpreoiati "n :·f PL,mt 
Insurance 
M~vin~ and Erecting Drier 

·r 'tal 

Gro.nrl Tr,tal 

1. 2. -: 

£. s. a £. s. d 
24.17. 9 31. 2. 3 

9. 1. 3 2. 5. 2 
13. 6. 8 5. 3. 8 
1 (.15. 1 
7- 5. f 4.16. 5 - £;5. 5.-10 .. 43. 7. (; 

: 36. 9. " 54.11. 3 v 

: 21. o. 0 36. 7. 6 
10. 5. 8 4. (~. 2 

(;7.14. !l 94.19.11 

73. s. 6 n. 3. 9 

: 76. o. 0 : 123. 6.1 0 : 
21.12. 7 
12.10. 0 
5. 'J. 0.. : 

: 132. 7. 0 
5. (). (' 

325.1 !l. 1 

. : 

40. •) 
~ ... 

14.1 o. 
7.1 ~). 

53. 3. 
6. 0. 

0 
5 
0 
2 ,. 
0 

Te>tal Ouhut ~f Dried Grass (t-:re); 38.0' 

3. .. 

£. s. <l . ' £. s. a 
13. 6. 8 : 96. 8.11 : 
16. 7. 0 : 33. 1. 6 . . 
27. 7. 6 : 125. 7- 8 : 
7- 1. 6 53.19. 1 : 
8. o. 5 _38.12. 2 : 

72. 3. 1 3-'+7. !:}. l, _:. 

35. 8. 2 82.1). 7 
27.15. 0 : 66. :). 0 
13.15. 1 47. 3. 9 

76.18. 3 : 1 96".12!..__!> 

32.14. 9 : 213. 1. 0 
: 36.15. 0 

8r,. 5. 2 : 262.1 '1. 3 
:;. 4. 1 : 23. 6. 7 
2.1 ). G : 32. 9. 5 

: 5. s. 2 
36.16. 7 .: 11f"3.14. 5 
5.12. 0 5. o. 0 

: 
: 

: 

5. 

£. s. cl 
2. 4. 5 
0.12. 4 . 
1. 0.11 : 
5. e. 4 : 
1. 3. 3 

1 n. 9. 3 

2.18. 6 
2. 4. 0 
3. 5. 9 

" ~- 3 ~-

27.14. 7 

. 33.18. 9 
7.12. 3 
1. 5. 0 

25.13. 2 
r,.11. 5 
1. 9. 3": 

913. 4. 5 _: 
: 

117. 1.11 

6.1 

6. 7 . 8. 

£. s. <1 £. s. a £. s • a 
2.11.11 33.16. 2 : 10.15.11 
2.18. 3 46.1 o. 6 : 6.19. 2 
3.1r. 7 73.19. 6 17. 4. 9 
8. 5.11 : 15. 5. 7 12. 5. 0 
2. 3. 4: 21.. 5. 0 6. 3. 1 

19.1 (~!.. 0 191. 4. 9 55. 7.11 

1.16. 7 53. 3. 9 15. 3. 9 
2. e. 9 33.12. 9 16. 2. 6 
1.10_.10 28. 5. 5 18. 7. 6 

: 2. "2. C' 
5.1 ;:;. 2 : 117. 3.11 49.13. 9 '-" 1\) 

• 

15. 1. 0 81. 3.10 18. 7.11 

20. 2. 9 124. o. 5 13.14. c 
1.16. ,, 

' : 9. 8. 3 9.15. 5 
3. 3. 4 : 9.13.1C 5.11. 3 

: 10. 4. 8 
21.14. 4 : 190.13. 6 . . 65.113.11 

rJ,18. 9 5.12. 6 2. tJ. 0 
: 

62.16. 2 431).17. (1 : i 2(1• 7. 6 

08. 2. 4 739. 5. e 225. 9. 2 

4.5 }5. 5 9.6 



Farm Jfo, 

'1 
2 
3 
4 
5 
6 
7 
8 

33. 

Table IV. 

i.:l.bour for cuttins and. ~leUvering. 

: Tc.tO:l Man 
Hours. 

322 
'485 
313 
691..~ 

26 
16;} 

467 
135 

. . 
: Man Hours ;Labour Cost ; 
: per ton of : per ton of 
:Dried Grass, :Dried Grass,': . . 

8.5 
14.1 
17.0 

9.4-
4.2 
3. 6 

13.1 
14.0 

Table· v. 

£., s. d 
.. o. ~ 9. 2 

1.11. 8 
.1 • .18. 4 
1. 2. 6 
('., ·9. 7· 
..... 8. 1 
1. 9.11 
1.11; 6 

·Labour for Drying .and Baling, 

. 

Normal 
Field Teem •. 

Men. 
. 2 - 3. 

2 
2 

2- 3 
1 - 2 

1 
2 

1 2 

; Man Hqurs Labour.Cost: Normal 
9!otal :Man 

Farm l\fo, Hours. 
: per ton of : par ton of : Team at 
:Dried (,lrass. :Dried Grnss, : Drier: 

1 
2 
3 
4 
5 
6 
7 
8 

: . 

._; 
:· £. s. d Men. 

651 17.1 1.18. 8 
665. 19.3 2. 4. 9 
291 15.8 . 1.15. 6 

1881 25.5 2.17.10 
237t : 38.7 4.11>. 6 
133 .. 29.4 3. 6 .• ·6 . ·:· 

. 693} .19.5 . 2. s . 8 
163t.- 17 •. 0 . : 1.1 a. 2 

: -

F>1el Cons~nt:J.~· o~n:=....::a::!.n:::d:..C:::..o::::s~t::::s::..• 
< 

·FUel. 
·Cr>nsnmed Per: 

FUel 
Consumed Per: 

3 
2 
3 
3 
3 
1 
2 
1 

Farm: Kind of 
FUel. 

Total· F'.lel 
Consumed. 

Ton of Hour Drier 
Rl.ln!ling. 

Fuel cost 
Per Ton of 
Dried Grnss. No, : Dried Grass. : 

. : . £. s • d 

1 Oil 192U galls. 51 galls,: 1 0, 7,6 galls. : 2. (', 0 

2 J,nthracitc 479 .cwt, : 13.9 cwt. 1.58 cwt, :;.11. 6 

3 Coka 369 cwt. : 20.0 . cwt. 3.60 cwt. 4. 7. 0 

4 Coke 1.G02 cwt .• : 13.6 cwt. : 1. 71 cwt. : 3.11. 5 

5 Oil 846 galls, :1-38 galls. r 12.00 galls, : 5.10.10 

6 Coke 89;\" cw:t. 19.8 . cut. o. 71 cwt • 4. 9. 0 

7 Oil 3027 galls. 84 . galls,: 11.71 galls.: 3. 9. 9 

8 Coke 9r;], cwt, : 9.4 cvrt. 0.67 cwt. 1.18. 9 



Table VII. 

Costs of Dried Grass Production Per Hour Drier Running • 

Farm 
No. 

1 
2 
3 
4-
5 
6 
7 
8 

. . 
Total Costs : Total NUmber 

: incurred on of Hours 
: Dried Gras~ Worked by 

Make of Drier, : Production, Drier. 

£. s. d 

Opperman Mobile 4-58.18. 7 178.)_ 
Ransome a 4-60. o. 7 302f 
I. C, I, Mark III 316.12.11 1 02.! . 2 

I, C. I, Mark III 1271.12. 6 586 
Opperman Mobile 117. 1.11 70~ 
Slade-curran 88. 2, 4- 126 
Kermedy and Ke• 739. 5. 8 258~ 
Slade-Curran 225. 9. 2 136 

Table VIII. 

Cost per 
Hour of 
Drying 
Time. 

£. s. d 

2.11. 5 
1.1 o. 5 
3. 1. 9 
2, 3. 5 

~ 1.13. 3 
0,14-. 0 
2.17. 2 
1.13. 2 

Total Costs and Coats per Ton of Dried Grass, 

. . 
Total Costs per : Percentage 
Costs. TOn, : Distribution, 

£. s. d £. s. d %. 
Rent & Treatment of Fields 

Rent 132. 2, 1 0,11. 3 3.6 
Cultivations 125. o. 3 0.10. 8 3.5 
Fertilisers and Manures 393.11. 8 1.13. 6 10.8 
Seeds 95.12. 9 o. 8. 1 2.6. 
Grassland OVerheads 93. 6. 0 o. 7.11 2.6 

1139.12. 9 3.11. 5 23.1 
Cutting & Delivering to Drier : 

labour : 443. o. 0 1.17. 8 12.2 
Traction 365. 5. 5 1.11. 1 10.0 
Depreciation, Repairs and : 

Renewals to Field Equipment 91.17. 1 o. 7.10 2.5 
900. 2. b 3.1 b, 7 24.7 

Dryi~ and Baling 
labour 4-76. o. 0 2. o. 6 13.1 
FUel 757. 0.11 3. 4. 5 20.8 
Power 27.16. 2 o. 2, 4 o. 8 
Banding 92. o. 0 o. 7.10 2 •. 5 
Repairs, Renewals & Sundries 4-5. o. 0 : 0~ 3.10 1, 2 
Depreciation of Plant : 104.17. 4- 0, 8.11 2.9 

:1502,14. 5 b. 7.10 4-1.3 
Overheads and Administration 

Managerial & Secretarial 
Expenses 224.13. 4- 0.19. 2 6.2 . 

Chairman & Secretary: Expenses : 16.14.11 o. 1 • 5 : 0,5 
Telephone and Postage 8.11. 0 o. o. 9 0,2 
Rates 8.16. 8 o. o. 9 0,2 
Insurance 20. o. 0 o. 1. 8 0,5 
Transport 28, o. 0 o. 2. 5 0,8 
Costs of Ana~ses 21, 3. 0 o. 1.10 0.6 
Audit Fee 8.15.10 o. o. 9 0,2 
Overhead Labour 59. o. 0 o. 5. 0 1. 6 
Sundries 1.14.11 o. o. 2 0.1 

397. 9. 1l 1.13.11 10.9 

Total . :3639.1.1). 11- 1,2. 9. 9 100.0 
Total Output of Dried Grass = 235 tons, 



Table IX. 

Influenoe of Throughput on Cost Per Ton of Dried Grass. 

Throughput of Dried Material Per Hour in Owt. 
: 

2 2-t. 3 31_ 4: v 5 5t 6 
. : ;' 

~o. of Hours Dryirig T:i.:ne : . • . . 
l-eqJ.ired to Produce 1 .. : , : 

.- Ton of Dried Ma tericl. 10 8 6.67 5. 71 5 4w44 4 3. 61;. 3.33 
• 

£. s, d £. s. d £. s. d .£. s. d £. s. d f!. s. d £. s. d £. s. d £. s. d 
Hourzy cor.~.t"aot Charge 

Levied by C..ntre 2.1p. 0 2.1 o. 0 2.10. 0 2.10. 0 2.1 o. 0 2.10. 0 2.10. 0 2.10. 0 : . 2.1 o. 0 
: 

Cost Per Ton !.evied by I : ~ I . 

Centro at a Charge of • . 
£2.10. 0 per liour 25. o •. o 20. o. 0 16.13; 4 14. 5. 9 : 12.1 o. 0 11. 2. 3 10. o. 0 9. 1.10 a. 6. 8 

: . . 
J>.v~rage J!'armet"s • Cost rJf: 

lierbe.ge PrO'iuotion for . 
1 Ton Drier. Material 3.11. 5 3.11. 5 3.11. 5 3.11• 5 3<11. 5 3.11. 5 3.11. 5 : 3.11, 5 3.11. 5 

Total Cost ?er Ton of : -: 
- :>:C'ied Grass to l!'armer 28.11. 5 23.11. 5 20. 4.' 9 17.17. 2 16. 1. 5 :-14.13. 8 :.13.11. 5 : 12.1 3. 3 : 11.18. 1 

. . . . . . 
. ----- ..:__ .l..;..'J?-.: ~ • .=t !'- s:;:u:z •+s ¥::::zat.•!!3z::a:c::z:u:_an:;_ -eX ...... ,.. 
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Table]!; • 
. -

Costs Per Cwt. o~·Crude Protein in Dried Grass 
Pr•XI.uoed o. t Varlinl3 Cost Levels and Cnntainin!l 

Vnryins Pero~nta~es of Crude Pr<>tein. 

Content "~ Costs ?f Pr<lduotion of Dried Grass Per Tcm. 
Crude 

Protein . . 
in Dried : ·: : . : : . . 
Material. : £10 : £12 : £13 : £14 : £15 : £16 : ,£17 : £18 : £20 : £22 

: : : . . 
%. ah, ah; : ah, t ah. sh, ah. ah, . ah, ah, · : ah, . 

: : 
. 10 100 120 . 130 : '140 150 160 170 : 180 200 220 

: . .. . 
11 91 : 109 118 127 : 136 11+6 155 : 164 182 200 

: : 
12 83 : 100 108 117 : 125 133 142 : 150 167 .. : 183 . 
13 ·77 92 100 108 115 : 123 131 138 154 : 169 

: : :' I 

14 71 86 93 ·: 100 107 11~ 121 129 : 143 157 

15 67 80 87 93 100 107 113 120 : 133 147 
: 

.16 63 75 . 81 88 94 100 : 106 : 113 125 138 

17 59 71 77 82 88 94 100 106 118 129 

18 56 67 72 78 83 89 94 100 : 111 122 

19 53 63 68 > 74 79 84 90 95 105 116 
: 

20 50·: 60 65 70 75 80 85 90 100 110 

21 48 57 .. 62 67 71 76 81 86 95 105 

22 46 55 59 64 68 73 77 82 91 100 

23 44. 52 
i 

57 61 65 70 74 78 ·87 96 .. 
24 4.2 50 54: ·58 63 67 71 75 83 92 

: I 

25 '40 48 52 56 60 64 68 72 80 88 

26 39 46 . 50 54 58 62 65 69 77 85 
; :. 

27 37 44. 48 52 56 59 63 67 74 81 

28 36 43 46 50 54 : ' 57 61 64 71 79 
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Table XI, 

Yields of Starch Equivnlcnt and PNtein Equivalent 
Per Ton Fr'lm Different Cr·1ps, 

. . 
• : Yield of : Yield of 

: Starch ; Protein : S,E, Per P,E, Per 
:EC]!livalan·t :Eq~.livalont: Ton of T·Jn of 
: (a), : (a) : Crop, Crop. Crop, 

Dried Grass:-

· 3 ·cuts. Very. leafy 
. . . 

3 II leafy ' 
3 " Early Flowering Stage: 

· 3 11 _Lucerne Meal : 

Grass Silage:.: . . •. 

· 3 cuts. 1st Quality. 
3 II 2nd II 

3 11 Hay Maturity 

Cereal and Legume Silage:-

Oats, green : 
Vetches & Oats, green fruity: 
Vetches & Oats, acid brown 

Mead-ovr Hay:-

Good 
Very Good 

Seeds Hay:-

Pyegrass and Clover 

Kale:-

Thousand Head 
Marrow-Stem 

Mangolds, intermediate 

Oats (grain) 

Beans·. 

. 56.3 
51.7 
51.2 
50.1 

12.8 
12.6 
10.2 

: 

8.9 
12.8 
13.0 

. 37.0 
48.0 

6.2 

59.5 

65.8 

.. 

13.6 
9.3 
8,2 

13.5 

1. 9 
1.7 
1.4 

o.8 
1. 6 . 
2.8 

1.4 
1.3 

0.4 

7.6 

19.7 

. .• 

lb, lb. 

1261 
1158 
1147 
1122 

287 
282 
228 

199 
287 
291 

829 
1075 

860 

231 
202 

139 

1333 . : 

1474 

305 
208 
184 
302 

43 
38 
31 

18 
36 
63 

103 
175 

143 

31 
29 

9 

170 

441 

(a) Based on Stlllldard Tables of Composition and Nutritive Value '>f 
Feedingstuffa, J. C. B. Ellis: "The Feeding of .Farm Livestock", 
(Appendix), Crosby L:lckw'lod, 1947. 
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Table XII. 

Indices showing the Rela ti vc C0sts nf Pr•lduction of 
Starch Equivnlent end Pr Jtein Epivalent in Differ

ent Or >ps. 

Cr'lp. 

Dried Grass:-

3 Cuts, Very Leafy 
3 " Leafy 
3 " Early FloYTering 

Stage 
3 " Lucerne Meal 

Grass Silage:-

3 Cuts. 1st Qunli ty 
3 " 2nd Quality 
3 " Hay Maturity 

Cereal and Legume Siln.~:-

Comparis<Jn 'll'ith G·lod : C•:>mpa.ris<'ln with Oats 
:Mead Til Hn.y (Base = 1 00): (Grain). (Bo.se "' 1 00) • . . . . . . 

:C.Jmbinc<l :C•>mbined 
: Index : Inuex 

Index Index : C·>sts : Inuox Index Cost 
: a·ost C:lst. :•>f S.E. : C·>st Cost -,f S.E. 

nf S.E.:0f P.E.: & P.E. :of S.E. :Jf P.E.: &P.E. 

236 
257 

259 
265 

98 
100 
112 

122 
178 

202 
123 

83 
92 

102 

135 
187 

208 
139 

84 
93 

103 

156 
170 

172 
176 

65 
66 
71-1-

83 
121 

137 
83 

56 
63 
69 

91 
127 

141 
94 

57 
63 
70 

Oats, green 255 354 : 343 169 240 232 

120 
74 

Vetches & Oats, green 
fruity : '177 

Vetches & Oats, acid brown: 174 

Mead·JYT Hlly:-

G>od 
Very G'>>d 

Seeds Ho.y :.-

Ryegrass ll!ld Clover 

Kale:-

Th0usand Head 
Marr· ,,._stem 

Mllngolds, intermedin te 

Oats (grain) 

Beans 

100 
: . 77 

89 

147 
168 

229 

151 

244 

177 177 
101 109 

100 
59 

67 

135 
145 

443 

147 

101 

100 
61 

70 

136 
148 

419 

148 

117 

: 

117 120 
115 69 

66 
51 

59 

98 
111 

152 

100 

161 

68 
40 

92 
99 

301 

100 

69 

68 
41 

47 

92 
100 

284 

100 

79 
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~'able XIII. 

Value per T•n ·.>f ·Different Cr)ns Bo.sed c'n Feed Vo.lues, 
tCJ~ether ui th the balnnc0 botwcen tho Food Value anJ. 

the Cost ."lf -Pr 1duction. 

Feed : FeGd Total 
C•JSt ,f : Val4e 0f : Value ;)f :Fec;d Value: 

:Production: S,E. Per 

Cr0p. 

Dried Grass:-

3 cuts. Very Leafy 
3 II Leafy 
3 II Early Flor1ering 

Stage 
3 II Lucerne !.leal 

Grn.ss Sil:l.ge :~ 

3 Cu:b'l, 1 st Quality 
3 11 2nd II 

3 11 Hay Maturity 

Cereal & Legume 

Oats, green 
Vetches & Oats, 

Vetches & Oats, 

Mead.:>u H"Y:-

Seeds Hay:-

Ka~e:-

Tnc;usand Head 
Mcrron-Stem 

Silage:-: 

green 
fruity 
acid 
br;·)...-m 

Mr~olds, intermediate 

;s (grain). 

B6 .. ns 

per 
T•m(n), 

£. s. d 

1 6. 1 o. 0 
16.1 o. 0 

16.1 o. 0 
16.1.0. 0 

1.11. 3 
1.11. 3 
1.11. 3 

2.16. 4-

2,16 •. ·4-

2,16. 4-

4-.11. 7 
4-.11. 7 

4-. 5. 8 

"2, (), 0 
2. o. I) 

1.15. 0 

11. 1. 8 

19,18. 3 

See F•)otnote t•) Table 22, 

: 

T.m 1f 
Cnp(b). 

£. s. d 

13. 4-. (' 

12. 2. 5 

-12. o. 1 
11.1·5. 0 

3. (>, 0 
2.19. 1 
2. 7.1 0 

2, 1. 9 

3. 0, •) 
.. 

3. 1 • (J 

8,13. 6 
11. 5. 1 

9. 0, 1 

2. 8, 4-
2. 2, 2 

1. 9. 1 

·j 3.19. 0 

15. e. 7 

P.E. Per 
Tvn 1f 
Cnp(c) 

£. s. d 

1.1 3. 9 
1. 3. 0 

1. o. 4-
1.13. 5 

o. 4-. 9 
0, 4-. 2 
o. 3. 5 

,·~ 2. 0 oo 

o. l •• 0 

0, 6.11 

0,11. 5 
0,19. 4-

0.15.10 

(), 3. 6 
n, 3. 3 

o. 1 • 0 

(',18.10 

2. 8,1 () 

per T)n 
•)f Feed 
Cr)p, 

£. s. d 

14-.17. 9 
13. 5. 5 

13. o. 5 
13. 8, 5 

3. 4-. 9 
3. 3. 3 
2.11. 3 

2. 3. 9 

3. 4-. 0 

3. 7.11 

9. 4,11 
12, 4-. 5 

9.15.11 

2.11 .1 0 
2. 5. 5 

1 .1 r:, 1 

14-.17.10 

17.17. 5 

:Balance(d). 

£. s. d 

: - 1 .12. 3 
: - 3. 4-. 7 

: - 3. 9. 7 
: - 3. 1. 7 

+ 1.13. 6 
: + 1.12. 0 

+ 1. 0, 0 

: ·- 0,12. 7 

+ 0, 7. 8 

+ C,11 • 7 

+ 4-.1 3. 4-
+ 7.12.10 

+ 5.1 0, 3 

':' 

+ 0,11.10 
+ (), 5. 5 

: - o. 4-.11 

: + 3.16. 2 

: - 2, 0,10 

(<>.) 

(b) and (c) Based :)n the 1 949-5ol figures provided. by the Minis try ·•f Agricul turc & 
Fisheries for the· National Investigati•m int > the t;c.-momics .. ,f Milk Pr-xl.
uction, viz,:- Unit Value of StP-rch: N.P.S.E. = £0,234-4-920 

Unit Value 1f Pr">t'>in: D.P.E. = .£G,12394-76 

(d) This is the Ba.lr~nce l,f')twr.;on T•>t.11.l :r·--,~rl V~:lw, 1~\-,1.· Trm ul" '.!J.·.,l, ,,u,l tl1" t})nt 

of Pr•>ducti<>n ( + or -) • 



Table XIV. 

C~arison betueen the Value of Dried ~rass end 
·>f Vari•>us Pllrchased Feedingstuffs. 

Cost ·~r Feed Value Feed Value : T>tal 
Pr .. duction : ·>f S.E. Per: -,f P. E. Per: Feed Valu(. 

. : .'Jr Pllrchase Cost 'Cost Ton )f Ton of : Per Tc>n 'f .. Price Per Per lb. Per. lb. : Feedingstuf'f:Feedingstu:f'f: -Fe0di..J.~-
Feedi:!€jstuff. T·,n. : .0f s.E. of P.E. {c l• {d}• stuff . : BalPJICe(e). .. . . :· 

Driecl Grass :- £. s. d Pence. ?ence. £. s. d £. s. d £. s. •1 £. s. d 
Very Leafy : 1 6.1 i'<, 0 {a) 3.14 1 3. 00 13. 4. 0 1.13. 9 14.17. 9 : - 1.12. 3 
Leafy : 16.1 o. 0 {a) 3.42 19. ')1 12. 2. 5 1. 3. n 13. 5. 5 : - 3. 4. 7 
Early Flowering Stage 16.1 c. (' (a) 3.45 21.56 12. o. 1 1: o. 4 13. r. 5 :- 3. 9. 7 ·-·· 
IJ,lcerne Meal 16.1·). 0 (a) 3.53 13.10 11 .15. 0 1.13. .5 13. 8. 5 : - 3. 1. ~ 

Oil Cnkes e.ncl Meals:-
LinseeLl Cake .. 25.13. 0 (b) 3. 71 10.95 17. 7; 1 3. 2. 3 2-:l. 9. 4 : - 5. 3. 8 
Gr·1und:-Nut Cake, Dec Jrticated ·. : 24 .• 12.· 0 {b) 3.61 6.38 17. 2. 4 5. 2. 4 22. 4. 3 - 2. 7. 4 

II II II Undec'>rticated 18. 7. 6 {b) 3.47 7.24 13. 6. 4 3. 7. 5 16.13. 9 : - 1.13. 9 
C ')Cl.:.nu t Cake 22.14. 6 {b) 3.17 . 14.86 18. o. 2 2. o. 8 2'). c•. 1 c: : - 2.13. 8 
Cott-?n Cake, B• ·mbay 23.12. 0 (b) 6,32 ; 16.66 9. 7. 7 1.17. 8 11. 5. 3 - 12. 6. 9 

II II Egyr>ti..m 23.12. 0 {b) 6. <)8 '14.60 9.15. 1 2. 2.11 11 .18. 0 - 11.14-. 0 
Palm Nut Kernel Cake, English 21. 7. 6 {b) 3.13 : .13.54 17. 3. 3 2. 1.11 19. 5. 2 - 2. 2. 4 

II II II " Imp-.>rted 21. 7. 6 {b) 2,80 
.. 

16.50 19. 3. 2 1.14-. 5 2(.•.17 •. 7 - ·• 5.11 . ..• 
Maize, Flak eel ·: 24. 5.· 6 {b) 3.1:] 28,28 . 1 :M 3.11 .1. 2.1.0 20.16. 9 - 3. e. 9 
Fish Meal, White 36. 3. 6 {b) 6.58 7. 31 1 3.16. 3 6.11. 5 : 2S. 7. 8 - 15.15.1"' 
Barley Brewers' Grains, Fresh 2. 4. 6 {b) 1. 30 4.4-9 4. 6. 3. o. 1 3. 1 4.19. 4- : + 2.14.1:: 

II II II Dried. 15.12. 6 {b) 3.47 13.39 11, 6. 6 : . 1.11. r: 12.17. 6 2.15. 0 
Westings 13.17. 6 {b) '2.63 13.76 13. 4.11 1. 6. 9 14.11. 8 : + 0.14. 2 
Br'Jacl Bran 18.1 9. 0 {b) 4.77 2i).}"} 9.19.10 ' . 1. 4. 9 11. 4. 7 : - 7.14. 5 

: - ' 

{a) See F Jotmte t' Table 22. 

{b) Average Price Per Ton "n Farm, based ·>n Ministry 'of Agriculture & Fisheries Feedings tuffs Prices Enquiry, December, 1949. 

(c) & {d) Basec on the 194-9-50 figtires provided by the Ministry .of Agriculture & Fisheries for the National Investia:ati•n int' 
the Ec'1n'JIDics of Milk Production, viz.:- Unit Value of Starch - N. P. S.E. = £0.234-4-920 

Per Ton 11 11 11 Protein - D.P.E. = £0.12394-76 
(e) Balance be'Ween Total Feed Value/0f Feedingstuff ancl the Cnst nf Pruducti·m ·Jr Purchase Price (+ 0r -). 

~ 


