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FOREHORD. 

Farm mechanisation has p~oceeded apace during 
recent years and some disappointment at the costs and acconp
lishments of this increase bas been expressed ~n aany quurters. 
The rapid development that war. conditions del!lB.nded did not 
pernit l!lB.ny of the changes to be put on a satisfactory econo:1ic 
basis and time alone, which >Till bring a greater understanding 
of existing machines and nechanisation generally, should promote 
greater efficiency. But mechanisation is likely to c.ontinue still 
further and improved results in the future cannot be sought in any 
one direction. The need fo~ an individual farn mechanisation 
programme, greater cave in the actual choice of the aachine, 
better work organisation and a careful assessment of the ~ossibilty_ 
of an extension of co-operative use are some of the factors which 
must be considered in the quest for greater efficiency. This need 
applies to farms of all sizes, but especially to the small faro, 
where the problems would seem to be ·intensified. 

This study, which is an interim report on a wider 
investigation into farm mechanisation probl~ms, deals with certain 
aspects of farmyard manure handling. Technical matters relating 
to the quality of farmyard manure and the efficiency with uhich it 
is used are not discussed. Reference must be aade to other sources 
for such information and therewould seem to be scope for consider
able improvement on many farms. But it may be stated that there 
appears to be no reason to believe that any increas·ed loss of 
manurial values will result from the efficient mechanisation of· 
manure handling and, indeed, greater speed may well reduce· such 
losses. An attempt is made here to relate the infornation provided 
to the needs of the farner in the hope that it will assist him in 
his choic·e of l!lB.chinery and l!lethod and their efficient incorporation 
in the farn organisation as a whole. 

S.T. MORRIS. 

Provincial Agricultural Economist. 
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INTRODUCTION 

Putaose and Content of Report 

. Economic and social considerations are compelling an 
increasing number of farmers to review their methods of handling farJn.o 
yard manure. They have to decide not only whether they shoul.d mechanise 
this job, but also how far the mechanisation shoul.d proceed. It is 
hoped_ that the information set out-~ this study will assist in answering 
these problems. · · · · · · 

The Report consists .of two main parts. Firstly, it 
sets out the findings of a survey which bad, as one objective, to estab
lish the experiences and methods of farmers who have already either 
partly or completely mechanised their fa.rreyard manure handling and it 
discusses the reasons given by soli1e farmers for not yet doing so. · In 
the second part, data collected during the-survey and later are used 
to establish the costs involved over a range of tonnages for each of a 
selection of handling methods. 

But before discussing these findings it may be appro
priate to state the general economic principles involved when the farmer 
is considering the problems of the extent and nature of the machinery 
to be used. By so doing the place of such cost findings will be 
demonstrated. 

General Economic Principles 

The farmer must decide whetner the mechanisation of 
his farmyard manure handling represents the most profitable way of 
spending the money required. To do this he must first balance the 
additional costs and additional returns he may exnect as a consequence 
of buying, say, a manure spreader. If the returns are considerably 
greater than the costs, then the machine may represent the best possible 
use of his resources. But the farmer must also consider the alternative 
ways in which the money coul.d be invested and balance the costs and ret'lll"'lS 
associated with each alternative. He can then compare and choose the 
most: profitable opportunity, which may or may not be the manure spreader. 

What are the costs and returns that may be associated 
with a switch to mechanised manure handling? '\-lith this ··purchase, 
o.s. with mt:9' ntm investment on the farm, there ldll be both direct and 
indirect costs and returns, representing the direct effect of the . 
investment itself and the indirect effect it has on the farm organisation 
as a whole. With I:Jachinery two tY:?eS of direct costs will be involved -
fixed costs whioh will result simply through owning the equipment and 
variable costs, whioh are related to the use of it. The latter - suoh 
things as labour, petrol and oil - are easily understood and need no 
comment. The fixed costs include depreciation a.~ interest on capital 
invested and, having purohased the machine, these oosts will be fixed 
for perhaps 10 or more years ahead. The indirect oosts will conoern 
such things as alterations that may be needed to implement sheds, other 
equipment and so on. They may well be slight or even non-exi.stent. 

The fact that certain costs will be fixed fer SGme 
years ahead must be remembered when the returns are being considered, for 
it is the returns to be expected over the same period that matter. 
There will be not only direct and indirect monetar,y returns but also non
monetary returns. With the use of a I:Janure spreader there may be direct 
returns through higher crop yields resulting fl"om quicker spreading and 
better use of the manure, but the greatest returns will be indirect -
the machinery may replace labour or make possible the carrying of more 



crops BXld/or livestock or ·enable the buildings and hedges to be kept . 
in a better state of repair~ The non.;.monetary return will. spring 
from the elimination of a great deal of heavy hand work1 ' a consideration 
of great importance nowadays. 

This Report deals especially with the direct costs 
of certain methods of manure handling and provides comparisons of the 

·costs incurred under each method. These comparisons show the changes 
in such costs that may be expected with a move from one method to another. 
If the ·indication is that the costs of a machine would not be prohibitive, 
the farmer may then assess the effect· its introduction would have on the 
farm organisation as a whole. Unlike the direct costs, which will be 
reasonab:cy- uniform between farms, the indirect costs and returns will 
vary between farms, depending.upon the individual farm situation. 
Thus·no conclusioraconcerning these indirect effects that are general:cy
applicable may be reached, and it· is possible here only to indicate the 
changes that some existing owners have already made. 
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II. FARMERS 1 EXPERIENCES & ME:THODS WTIH THE FARHYARD HA.NURE SPREJ\DER 
& HYDRAULIC LOADER. 

(l) Source and Nature of Inrorrnat~on. 

A survey of the use of certain expensive and specialised 
items of equipment on certain fariJS produaing nainly livestocl: and ·J.ivostock 
products was carried out during December, 1953 and January, 1954. The 
fa~d manure spreader was one of the items selected. Owners were 
interviewed and their exoeriences and methods with the machine and of 
manure handling generallY were recorded. In addition those farmers seen 
in connection with the other items of equipment selected, but who did not 
own manure spreaders, were asked for their opinions of its place in the 
farm organisation and its technical ca~bilities. · 

Tho Survey Area. 
The area covered was that part of Devon south and east 

of a line P:cymouth-Exeter. The farming land ranged from the southern 
fringes of Dartmoor at 8001 - 10001 , with its emphasis upon grassland, 
to the low-lying, undulating and drier strip bordering the River Exe 
estuary with its larger tillage acreage. The area is generally hilly 
with many steep slopes. The fields average less than five acres and are 
often of very irregular shape. Rainfall ranges between 30° and 5011 

annually. Soils are very variable but are broadly of medium loam. The 
physical conditions collectively do not provide easy working conditions 
for machinery. 

The Sample. 
Data were obtained from 65 operators of whom six were 

contractors and six were joint owners 'dth eight other farmers. Opinions 
of manure spreaders were obtained from 39 farmers who had not purchased 
machines up to the date of interview. Time would not penni:b all owners 
to be contacted, but the· co-operators were distribtrted throughout the area 
and their selection was a ·matter of chance. 

seages of Survei Farms• . 
Only~ of the farms on which manure spreaders were 

found were between 15 and 150 acres. In Devon in 1953, 84% of the holdings 
of 15 acres-and-over were under 150 acres.l The distribution of the farms 
according to acreage is as follows:-

Acreage No. of Percent. · 
Group Farms of Total. 

15- 100 3 4 
100 - 150 ]2 l8 
150 - 200 16 24 
200- 300 20 .30 
300- 400 11 16 
400 & over 5 8 

Total 67 100 

The individual owner with the smallest acreage farmed 
80 acres and, at the other extreme, one man with 476 acres uSed a similar 
machine. 

1 Ministry of Agriculture, June, 1953. 
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Manure SDreaders as New Investments. 
~he farmyard man~e s:_Jreader is a conparatively new 

item' for the large majority of the :fa:..·::.~ers interviewed. With two .• 
excentions all the J<lachines had been purchased since 1947, with a 
nronounced

1 
buying neak in 1951 uhen over a third - 37% -.of the first 

purchases uere made,l.. The oldest machine still in use bad' been purchased 
new in 1938. Only five farmers had taken over second-hand machines. 

As a consequence of this recent buying:, only in a few · 
cases was it Dbssible to get an accurate record of the :i,ncidence and amount 
of repairs and the life of the machine under normal world.ng conditions. 
To obtain further information upon this most important aspect recourse 

• • 

bas since been had to Olfners not included in the . survey. 

Makes of Nanure Spreader Encountered •. 
Eleven malces of spreader were found on the various farms:~ 

Albion, Bamford, Bloor, Dening, Evans, Fairmile, Ferguson, Hart, 
International, i<lassey-F..arris and Salopian. 

. .. 

(2) Some Technical 1\spects of the Farmyard tilrl.nure Spreader and Hydran1 i c 
Loader. 

Quality of Work Done. 
In the.opinion of .users - owners, hirers and borrowers -

there is no doubt that mechanical spreading is better than hand spreading. 
Only two o\mers expressed op::;>osite vie\fs. The ina.chine will provide finer 
sbredding.and more even coverage than is possible by hand and is better 
able to spread a lisht coatinG• Some fifteen farmers e~~ressed a 
preference for well-rotted dung and short straH for the best results. 
Present-day. baled and combined straH is very suitable and should aid 
effective use of the machine, 

\-lhere the spreading bas not been as good as hoped for, the 
remedy may well lie partly with the farmer. Judging from operations seen, 
many of the sto!);_:Jages \~ere, in the writer's opinion,. due to over-loading. 
The temptation, especially when loadL~g by band, to build high and shapely 
loads should be resisted. Bale cords remaining in the dung were also 
often troublesome, Both these hindrances could easily be avoided and 
should result in more satisfactory service. 

Tractor Power ?coauired. 
Light-medium tractors such as the Ferguson and David 

Brown Cropl!k1.ster TVO models were used effectively'. The heavy:-medium . 
tractor such as the Fordson Ha.jor and Huffield was more than adequate. 
(The diesel ensined models will, of course, develop more yower than their 
TVO counterparts). In particularly hilly or greasy fields an intelligent 
use of the slope and perhaps rather less than ma:n.-inum load Hill reduce the 
rislc of wheel spin. Generally, however, tho faroers seen had little 
difficulty in arranging their work so as to spread uanure during the drier 
periods and thereby avoid such problems. 

Mechanical Rellability and the Cost of Re,Jairs. 
An estimate was obtained from each owner of the total amoun1 

spent on repairs since purchasing. It appeared clearly that heavy repairs 
had been almost entirely associated with particular rruikes and models and, 
further, that one trouble predominated - tho conveyor chains 1-Tere unequal 
to their job. other machines had provided comparatively trouble-free 
service throughout. In most cases the u_~satisfactory models have been 
replaced by improved machines, but many farmers undoubtedly, and not 
unnaturally,- suspect the mechanical reliability of the manure spreader, for 
it is very difficult for the ~respective buyer to make comparisons on this 
account, However, models ha.ve been imJroved and, if given reasonable 
handling and maintenance, should prove raliable and ino:rponsive implements 
over a com~rativoly long lifetime. 

The following table, which shows the. amount spent upon 
re]?a.irs, other than the rene\·ml of conveyor chains dUe to faults in design, 

· 1 Machinery sales generally reached a peale in tho U.K. in 1951. 



in relation to years of usc, will help to illustrate this point. The 
, majority of these farms produced less than 300 tons of mantu"e per year • 

• . 
No. of No. of Farms reporting Total Repairs: 
years 

Nil 
Under £5- £10- £15- £20 & 

used £5 £10 £15 £20 ovor 

1 8 - .. - 1 - -2 2 7 2 - - -. 
3 . 8 4 1 - 2 -
4 1 1 - - - -
5 - - 2 

•' - - -
6 - 1 - 1 1 -

Total ·19· 13 .5 2 3 -
Hechanical 1-hintonanq_El.JI.ndortal~. 

To· obtain information relating to the care tak{1n of 
machinery and the adequacy of machinery buildings, tho farmers surveyed 
wore asked whether they normally housed their mantn"e spreaders ~dar cover. 
Virtual.Jy one half - 33 of 67 - did so regular:cy a."ld a further 8 did so 
occasionar:cy.· Fo~-teen farms had provided extra storage facilities and a 
shortage of such accommodation is no doubt a limiting factor on many farms 
of all sizes at tho present time. It \-TaS a widespread practice to clean 
and wash the r.Janure spreader after each spell of use. 

Accessibility of Controls, etq. 
The ease with which ·tho manure spreader can be controlled 

from the tractor seat is a.factor to be considered. Three of the farmers 
seen preferred to usa one tractor rather' than another in order to lesson 
difficulties caused . by this technicality. Several farmers found the range 
of tractor engine gears inadequate on the older models. Newer tractor 
designs are providing wider and more suitable ranges. Speedy and efficient 
coupling of tractor to spreader is essential and the hydraulic-lift ty:pe if 
pe:t:haps the best available. A faulty or slow-working jaclt can moan the 
loss of many minutes dtn"ing the course of a day. Map.y farme;:os have not 
ful.Jy appreciated this point and so~e of the consequences suffered are 
illustrated in a later paragraph. · 

Hydraulic Loaders - their' Efficiency and Us~. 
T\{enty four farmers a:nong the -59 seen considered that 

their buildings and yards wero either too craupod or· too poor:cy surfaced 
to work a loader efficient:cy. This matter must, of course, be considered 
separatezy ·on each farm. (But the figures give an indication of .the 
extent of one problem created through outmoded fiA-tures) • . In six iz..stanc.es 
tractors with no hydraulic systems wore in use. Four far~ers were compelled 
to reject a mechanical loader because its operation would require a second · 
tractor. These last points must also be considered in relation to 
individual circumstances. But those farmers, now loading by hand, who 
feared that the large fo;:o!tfulls of the mechanical loader would both harm the 
machine and result in poorer s:;n-eading wore probab:cy e:xa[;gerating the 
consequences of these matters, although those commenting upon the effects of 
stones in the mantn"e certainzy were not. It is possible here to say that 
those farmers who used loaders, one in every three, were general.Jy satisfied 
on both these counts and, if the quantity of manure is such that a loader 
would be justified in terms of cost, it is unli!ce:cy that any technical 
disadvantage would out\{eigh the balance •.. 

Moreover tho other tasks of \-rhich a mechanical loader is 
capable must be remembered. lnny farmers found it and its various 
attachments very worth-,-rhilo·iraplements capable of a wide range of tasks 
which include lifting sacl~, silage, stones, earth, mud, muck on to the 
muck heap, hedge 'trimmings, thorns on to bonfires, providing the attach
ment for their hodge trimmers and many others. (These various uses for the 
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loader tend against tho arguoent that a spreader is a better investment 
than a loader because soreadi11g ta..lms longer than loading) • . 

An Illustration of the Need for Planned Mechanisation. 
"· Hiner technical IJB.tters such as those described in tho 

two previous sections 1 arc ilaportant in the aggregate and servo. to 1 
emphasise that nechanisation must be carefully planned. . Tho dJ.sadvantage~ 
of ignoring this need my be illustrated by an example whJ.ch was repeated 
on several farms visited. The farmer already owned a tractor before 

·buying a s~eader. When buying the latter he did not appreciate 1'U.lly 
the need for speedy coupling and tho possibilities available, or, if he 

. did, his tractor may itself have reduced tho alternatives available. 
Ho is now considering a mocha..~ical loader, but, because of tho slowness 
of coupling, a second tractor would be necessary to work tho loader, 
although efficient loaders arc available for his first tractor. Tho 
second tractor is often out of tho quostipn and thus tho usc of a loader 
is ruled out too. 

Tho farmer buying yet another mchino ·!!lust consider 
carefully how well it will work with the ilaplol!lcnts already on the farl!l 
ana also how it will fit into any further mechanisation that he may 
undertake in tho next few years • 

• 
(3) E:xn.nplos of Joint Ownership and Hachinory Exchange Systcl!lS. 

. Six instances of tho joint ownership ·of manure spreaders 
wore encountered. In two cases throe farmers shared tho one machine and 
with the remainder thora wore two joint owners. 

The methods wore s:i.I:lplo and tho sharing workad satis
fa.ctorily and easily in avery case. ·Tho -tendency for those sharing to 
inrm similar acreages was probably a matter of accident rather than design 
but, probably contributed to the succosscs of tho ventures. In ovary 
case tho ini.tial costs were shared equally. \>lith one exception tho 
repairs wore treated s:i.I:lilarly. One pair.paid an agreed sum por aero 
into a pool and this sum, which had boon more than enough for required 
repairs, had been allowed to accunulato towards eventual roplaccmcnt. 
With one exception each user employed his own tractor. Tho user cleaned 
tho machine before returning it to his partner. Ho one reported any 
conflict of domnd for tho usc of tho machine. 

Four other farmers used a neighbours manure spreader 
as well as their own and provided their own manure ·spreader or other 
machine in return when required. These wore firn agrocnonts between the 
farmers and SUCh a system is 0Spccially valuable where, for one reason or 
another, tho capacity of the average nanurc spreader is inadequate. 

Seven loaned their nachino free of charge to. their 
neighbours when they had satisfied their own needs. Tho method my well 
be ideal for the recipient, but suffers the disadvantage that it is 
probably unreliable and nay load to disputes over breakages. 

Two farncrs lot their machines out on regular hire and 
tho rcl!l8.indor -' 40 - restricted their spreaders to their own farms. 

· Tho arnOlL'lt of work dono each yoa.r by idontica.l T:lllchincs 
varied very considerably fran faro to farm. One farner of 80 acras ovmod 
his own mchino; two farncrs together farming soiJ.o 570 acres successfully ' 
shared one of similar capacity. It will be demonstrated in a later 
chapter that joint ownership can bring manure handling costs down to very 
low levels, oven for snall tonnacos, and is therefore worthy of very 
serious consideration on tho part of tho farner. 

(4) Organisation of Labour and Uachinory in Farnvard H3.nuro Hand1ing. 

Uature of Data Available. 
. Tho data collected relating to tho organisation of the 

labour and nachinery toans usually onployod will not pernit an appraisal 
of the efficicncr,y of those organisations. Instead tho toaiJ.S'will here 
be described and conments mdc upon outstanding features and systems whore 
a general observation soens permissible. ' 
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One point rna.y be stressed however.. It is important 
for the farmer to appreciate that a loss of time that i!Jay be small in 
itself - perhaps only a minute or two - will, repeated during tho course 
of a day, add to perhaps half an hour or an hour. A series of such 
losses may well mean tho difference between efficiency and inofficieney 
for the .job as a whole. 

' 
Time of Year Manure Hauled. '" 

Spring and autumn were the peak handl.ing periods. 
Some farmers continued at intervals throughout the year. Only four out 
of the fifty-nine farners seen spread.manuro daily. 

Places of loading. 
On every farm visited at least part of tho manure was 

loaded from a heap built in the yard and tho reminder was usually taken 
either direct from cattle s)leds or yards. 

Numoer of Handlings. 
. The ideal would appear to be one handling only for all 

farmyard manure - from tho place where it is nade into tho spreader. 
The majority handled it twice - from shed to yard heap and then yard 
heap to spreader. A few sometimes handled it throe times - from shod 
to yard, yar<:"I to field heap by trailer and then from field heap to 
spreader. • 

The reasons for twice or thrice handling.wero that the 
land was often too wet for daily . hauling, that fields wore not always 
available for daily dunging and that the intention was to avoid heaps 
near the bUildiiigs.l The strength of such opinions must be neasured 
against individual circumstances. Some thought daily loading conside
rably shortened the life of the machine. This factor may be discussed 
generally from the cost side. If such loading as much as halved. the 
life of the spreader, it would, on the basis of costings.given later, 
be ·cheaper to accept the snorter life for the spreader if upwards of 
200 tons are handled annually. · 

Some handled their manure three tines either to 
ensure that their loaders and spreaders were fully occupied in the field 
when spreading was eventually done or to· cut down labour and power require
ments during the busy spring periods, getting the manure to the fields by , 
tractor trailer during winter periods too wet for the ·spreader. An 
addit~onal spreader, ·possibly hired •Tithout nan and tractor, lli.ght 
eliminate the need for the third handlilig and may be the mcire profitable 
proposition resulting in a net saving of labour and tractor power in the 
handling. Such a saving would then be available for other jobs. · 

Systems of Hand Loading into Uanure Spreaders. 
Manure was loaded by hand on thirty-eight farms. On 

thirty four of these farms one spreader and one tractor were employee. 
Two men were the normal team on twenty-one farms; in eight instances one 
man normally worked alone and on five of the farms three men were some
times loading. Where more than one man is employed the need is to 
ensure that the man reMining in the yard has neither too little to do 
nor loads throughout the day, virtually without a break. One farmer 
found it difficult to provide sufficient yard work and was hoping to 
borrow a second spreader. By contrast,another found that other demands 
on his labour and power resources sometimes compelled him to employ extra· 
men loading in order to speed the handling knowing that the yard.men were 
not fully occupied. 

On the reMining four fares two spreaders were employed 
and two used two tractors and two used one. The second spreader was 
included precisely to keep the labour and tractor force fully occupied 
thus ensuring a fast tempo of work. Each farm obtained the second 
machine under an exchange system. On three of the farms the men were 
either loading or hauling and spreading with no interchange of jobs. 

1 An additional reason, which was not recorded, may be tbat one handling 
would require using the tractor for one brief task only during the day 
and this may be uneconomic. 



Such a method means an unequal distribution of the heavy work and 
could create discontent. To use· the labour to greatest advantage, 
methods must be flexible and much will depend upon the hauling distance. 

Systems· of Mechanical Loading into Manure Spreaders. 
Twenty of the farmers interviewed had front-mounted 

hydraulic loaders and one used a crane. In instances where one man, .. 
a loader and a spreader were used, there were either one or two tractors. 
The aim should be to eliminate the second tractor which increases expense 
but not efficiency. Technically this resolves itself into the question 
of the speed and efficiency with which the coupling can be carried out 
and the need to ensure that the tractor that may be coupled and un
coupled quickly will also work the loader effectively. . 

On one farm where loading was done mechanically a 
second man operated the loader and remained working in the yard during 
the hauling and spreading operations. His task vras to keep the loading 
place clean. The value of this second man needs to.be measure~ care
fully. It must be remembered that he may be so·employed for perhaps 
five or ten days per year and some big change or improvement,such as 
concreting or levelling the yard, nay be justified. · · 

Two spreaders and two tractors, one Hith a loader, 
were worked by two men in one instance. The man and the loader will 
here be kept fully occupied only if the hauling distance is short and 
on th:.s particular farm the manure had been carted to the field by 
trailer in order to achieve this. 

Reasons for Not Hechanising l.fanure Handling and Comments thereon. 
The reasons provided by farmers for not buying either 

a spreader or loader centrad round two considerations. First, that 
the labour force on the farm was virtually fixed and that neither a 
spreader nor a loader nor both would allow it to be reduced. Second, 
that manure handling was normally done during the slacker periods of 
the year and the farmer was often glad to have a job for the men to do. · 
Not only was the labour force fixed, but two or three trailers were · 
also available. Horeover t1m or three muck spreaders - so low is the 
capacity of one- Hould be needed and the expense would not· be justified. 

Further machinery on a· farm will only be justified 
if it either reduces costs or increases production. On most farms the 
labour cost is virtually a fixed cost- an 'overhead' cost- and the 
introduction of a spreader will not reduce the total labour bill. It • 
will, however, reduce the labour hours required for manure handling and 
thus labour will· be freed for other--work. The result may be a net 
increase in the output of the labour and tractor resources on the farm, 
obtained economically. The individual farmer must make the assessment, 
.as indicated in.the Introduction, and he must endeavour to get the maximum 
output from his labour, to set against the fixed labour cost. 

A few farmers who were able to borrow machines at 
very low cost from their neighbours had very sound reasons for not purch
asing. But those who rejected the mechanical spreader for the quality 
of its spreading and its heavy depreciation rates were most probably 
not justified in doing so. · 

Although the difficulty of the question was appreciated, 
present ovmers of spreaders and/or loaders were asked what additional 
work was undertaken as a consequence. Twenty-one of those who answered 
stated hedging and ditching and three added building and other odd repairs. 
One found more time available for broccoli handling, and another, in 
contrast mentioned easier work and shorter hours. Hedging and ditching 
may not be called 1productive 1 work by some, but stock-proof fences and 
tho removal of surplus water from the soil are both beneficial and if 
additional work of this nature can be dono by tho existing labour· force 
with no increase in costs then it is an indirect return to be credited to 
the machinery. 
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All charges encountorod woro mado on a time basis, 
usua~ 'per· hour 1 • They wore as follows: 

man, tractor and spreader - J2/.6 to 20/- por hour (most frequently 15/-) 
spreader only - i/.- per hour and 30/- por day 
man, tractor and loader - 15/- por hour 

Ono man varied his charge according to tho tractor provided, but there 
appeared to be no variation according to tho type of machine usod. It 
is apparent that charges for virtually identical services vary widely 
and the considerable effect this cay have upon costs will bo seen later. 

Those quotations arc considerably below those 
rocommondod Qy tho British Agricultural Contractors' Association for its 
members in tho South West. In May, 1954 the latter wore as follows:-

man, tractor and spreader - 22/6 per hour 
man; tractor and loader - 20/- por hour 
man, tractor, loader and spreader - 27/6 por hour 
spreader only - 8/6 to 10/- por hour l 

1 Central office of tho B.A.c.A. 
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III. THE COOTS OF · HANDLING FAR.MY:AP.D .. HANURE BY SEIECTED METHODS. 

(1) Handling Mathods Selected, 

Attention has b~en concentrated upon three systems: 
(a) hand loading from heaps and yards into trailers for hand spre~ding· 

from field heaps. 
(b) hand loading from heaps and yards into trailer-type wheel-drivo'n· · · 

mechanical spreader and ; ... · ; , • · 
(c) mechanical loading qy tractor-mounted hydraulic loader frc~·heaps · 

and yards into trailer-type wheel-driven mechanical sprea~r~ l 
with a tractor for hauling in each cas.e. · • :. . .. ~ ... ~.··~i . ~ . . • • . •. • • 1 . 

The first system is probably the· .. most conuno~~'\l.nnech
anised loading and spreading method employed~';- The sec0nd''and' third~~ 
systems represent tho most lilcely directiops in~hich mechanisation will 
develop on the small and medium sized farms~ . T.he .survey finding:! . · ... 
indicated that most farmyard manure is loaded from,~ heap and also a 
preponderance of wheel-driven type spreaders·. '],'his last reflects the·, , 
medium size of the farms concerned and, ~rith some, 'fa-'actors with no · 
power-take-off systems. As previously noted,. the extension 9f.mecr~
nioal loading ,;:1.11 be retarded on many faTms ~J a lack of space and 
suitable surfaces. · · 

(2) Data Used. 

The cost comparisons made are'based upon information 
recorded on various farms. A series of hand and mechanical operations 
were timed on each fari!l and care was taken to ensure that the men were 
working normally and not 1 putting on a spurt 1 for the occasion· •. 

In order to overcome the difficulty of measuring the 
weight ·of manure handled, co-operators 'mre sought ncar woighbridges wb.o 
were prepared to weigrt' sample loads. This vras done in each case with· 
the farmers using mechanical spreaders and with five of those using 
tractor trailers. In two instances, with those spreading by hand, 
sample field heaps were •reighed. 

Details of performances and quantities handled were 
obtained from 14 farms. Seven farns employed the hand load'ing and spread
ing method and seven used mechanical spreaders.· Three· of the latter 
used mechanical loaders. To supplement this data, reference has been 
made to a N.A.A.s. study 11}ia.chinery and Labour in Farmyard Manure Handling" 
which provides results for identical operations obtained from 46 farms. 

(3) Rates of Work - Labour a.'ld Machi~. 

Average nnnber of Han-minutes required per ton. 

Vehicle and Method 

Operation Trailer Manure Spreader 
(over 40 cwt. cap.) Hand Hydraulic 

J,padine: Loader 
man/mins per ton ma mins per ton 

Loading 20 15 6 
Hauling (600 yds.) 4 7 7 
Setting out Field ·Heaps 13 - -
SD:t'eadi.l'lli .. 2Q 3 .3 
Total 63 25 16 
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• 
. These work-rates i'or labour, manure spreader and 

hydraulic loader have.been extracted i'rom the data recorded on the farms 
'Bll!i the labour and trac:t;,or costs provided are based upon them • 

. . 
Average Number of Tona handled. per hour. by three mothod.s •. 

. The three total' figures above indicate that in one 
hour under normal conditions and with a return journey of 600 ynrds it •· 

~ should be possible i'or one man to load, transport and spread tho 
i'ol.J,owing:-

•. . • ;:-·o -95 .tons by hand loading from a heap into a trailer and hand 
•. :~.~:·• spreading from field heaps • 

. :~·:·~;,.. -:~2·~40 tons by hand ~ading an~ mechanical s~eading ~ 
, .~ ·.-•,. · S "75 tons by mechanical loadmg and mechanical sproadwg. 
';Thes.t:r, ra~e.s enable an est:i.lllate to be made of the time that may be saved 
~by. a· chan~ from one method to another, e.g. if' a i'armer now using balld 
methOds thl;oughout spends some 15 days a year on JJallure bandBng, a 

.•spreader, operating_two.and !i hall' tines as fast over tho job as a· 
· whole, should cut the. tim.e :requirements down to about 6 days per year. 

' ' . . . . . 
·.4 

Rglinbility and Sl.gnificanco of the Average Rates cif Work. 
. . ~-~ The number of results available and tho reasonable 

uniforcity shown indicate that tho rates may be treated with confidence. 
They represent average rates of work and bettor times.may be achieved, 
but, in the writer's opinion, having observed the work being carried out, 
sustained iitprovoments in individual performances will not be easy. The 
individual figures and further discussion is provided in Appendix 1. 

To compare rates of work actually ·achieved with the 
standards, time spent on any work other than the operations listed should 
bG excluded, e.,g. if' one man remains in the yard during hauling and 

. spreading by mechanical spreader, and during this period is engaged in 
cloaniilg out sheds or doing a job apart from handling manure, such llB 
i'eeding cattle, his time on such jobs should be excluded. If', however, 
he waits i'or the spreader to return and has virtually nothing to do during 
this period, his time should bo included. Si.nilarzy, where the gang of 
both·men and machines is larger and the intention is that the loading 
and other direct operations should keep the men ful:cy- occupied, the 
number of man-minutes to be reckoned will eql.Ul.l total time spent on the 
job multiplied by the nunber of men engaged. The work organisation 
may, in i'act, be such that both men and machines are not used to the beat 
advantage - men may be waiting for the spreader to return from the field, · 
a second inan travelling with the load may not. be justii'ied, and so on. 
Such factors may mean that the average ~tes quoted are not attained in 
practice. (To compare money costs actl.Ul.l:cy- incurred with tho standards 
provided in the next section, the man-minutes to be coated should be 
counted as indicated here). 

(4) Costs of Handling• 

A schedule of' average costs per ton for balldling 
specii'ied tonnagesl of manure by various ·methods is shown in Table 1. 
The costs are·based upon the rates of work. set out ·above. Methods of 
costing and details of the costs arc provided in Appendix 2, but some 
more iraportant points may be mentioned here. 

Depreciation on tho manure spreader has boon charged 
on a basis making allowance for both the 'usc' and 'deterioration and 
obsolescence' clements. Depreciation on.the mechanical loader has been 
based .on the 1use 1 aspect, i.e. the amount of work it does annual:cy-. No 
charge for depreciation or other fixod costs on the tractor trailer for 
hauling manure has been made, hence the constant cost per to~. 

1 Tonnages produced per year will, of course, depend upon the nunber and 
typo of stock and the -period during Which it is housed indoors. The 
fai'IJor must make an individual assessment and some aids to doing this 
are provided in Appendix 3. · 
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. M:l.nure handling services are usually hired on a 
'per hour 1 ._ba.sis. , It is, therefore, in .the farmer's inter~st to 
achieve the highest possible output per ho~ from each mach~. · 
The rate of work per hour is usually controlled by the farmer onJ.y· . 
when loading is by hand, for the· contractor will norrnaJJy do the actual 
hauling and spreading and, if a mechanical loader is hired; work the· 
loader. Provided the farner ensures that his oen have adequate and 
useful work while the load is being hauled and spread, it will pay him 
to assist with the loading. In this study it is assumed that he 
manages to keep his nan so occupied, and it will be seen that this 
method makes low handling costs possible. A charge of 15/- per hour · 
for the hire of nan, tractor and spreader has been ~sed. Charges vary 
widely and the manner in which adjustiJents may be madf.t;>:- the approp~iate 
column in Table 1 is provided in Appendix 2, page 28. · 

Table 1. 

Tons 

per -
Year 

(1) 

20 
40 
60 
80 

100 
J20 
140 
160 
1.80 
200 
220 
240. 
260 
280 
300 

. . . ,, 
·Average Costs per ton for Handling Stated Tonnages 

of Farr.rygd V.anure by Selected Methods • 

. 

Hand Loading HechanicaJJy Hired· 
into I.oo.djng Contract.O:rtt 

into . 
-. ' 

. . 
Tractor ?1lnure Jlhnure ?1lnure · HaDa. 
Trailer Spreader Spreader Spreader- Loading 
(over 40 (wheel (one (two · . into 
cwt.cap.) driven) tractor) tractors) Manure 

Spl-eader 
(2) (3) (4) (5) . (6) 

s. d. s. d. s. d. s. d. s. d. 

5 1 1.8 10 24 1 24 8 4 9b. 
5 1 10 10 13 3 13 10 4 9 
5 1 8 2 9 8 10 2 4 9 
5 1 6 9 7 10 8 5 4 9 
5 1 6 ·o 6 9 7 4 4 9 
5 1 5 5 6 0 6 7 4 9bl ; 1 5 1 5 6 6 1 .lz..___!l 
5 1 4 9 5 1 5 8 4 3C 
5 1 4 7 4 10 5 5 4 :3 
5 1 4 5 4 8 5 3 4 3 
5 1 4 5 4 7 5 2 4 3 
5 1 4 4 4 6 5 1 4 3 
5 1 4 4 4 5 5 0 4 3 
5 1 4 '4 4 4 4 ll '4 3 cl· 5 1 4 3 4 3 4 ll 4 3 . . 

a· / 15 - per hour for mn, tractor and ·spreader 
b - b 1 I 2 man loading c - c 3 men loading 

•• 

1 
Services available also vary widely and if tho farmer wishes to leave tho 

job entirely to the contractor and at the same t:i.IJe select the team giving 
the lowest cost per ton he ~t relate the probable output of each team to 
its cost. The lowest cost will depend not only upon differences between 
contractors' charges, but also upon the job itself, e.g. on a short hauJ. 
two spreaders nay keep a .loader fuJ.J.y occupied vhereas throe would be 
needed for. a lohge~ haul. The farmer is unlikely to get the cheapest 
handling costs if he always hires the saLle teaiJ. 
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The costs in Table. 1 are illustrated on the following grap~. 

Shil:G.zig 
·.' 8 

per ·• · 
. . 7 
ton- , . 

• 6 

5 

.3 

Average Costs per ton for Handling Farmyard .11!J.nure 
in Relation to Tons Handled per year, 

· 'by Selected Hethods • 

•. 

. . :· .. ~ 

•. 

l-'l.e'?h• Loading & Nech. Spreading (1 tractor) 

. 

. Hand Loading & Mach. Spreading 

Hand Loading & Hand Spreading 

Contractor: Hand Loading & 
Nech. Spread 1 g. (& 1 or 2 men) 

.. .. 

. . . ·- _•r·---
------·-----

. 0 40 60 80 100 120 140 160 180 200 220 240 260 280 .300 
Tons Handled 

Discussion of Results. 
The schedule and diagran illustrate that if it is 

possible tq hire a man, tractor and spreader at the hour:cy rate of 15/
and provide additional men to assist with the loading who are usefulJy 
employed during hauline o.nd spreading, that, up to ,300 tons per year, 
this 1dll be the cheapest method of handling manure.l 'The cost advantage 
declines quiclcJ.y as the tonnage handled increases towards this limit and, 
in terms of total costs per year may be £5 or less, but to this direct 
saving must be added the benefit of labour and a tractor released for· 
other jobs and the benefit of ca~ital released for investment in other 

· directions. Against this must be set the possibility that the contractor 
will ncit be available when required, though this may not be £uch an 
important consideration with manure handling. 

. If the farmer finds it virtually impossible to provide 
useful work for his nen during hauling and spreading, the cost of this 
method will :dse sharpJ.y. The whole cost of the extra labour will now 
be ·added to the cost of hire. With the same rates of work and the same 
charge for hire, the cost per ton will then be 5/3. At this higher 
level, hand operating with a trailer becones the cheapest method for 
quantities up to 140 tons per year. For tonnages between 140 and .3002 
hand loading into a mechanical spreader is the cheapest method and fron 
about .300 tons upwards it will be cheaper to use a mechanical loader with· 
a spreader. 

Owing to the fixed charges involved, the costs por ton 
with a mechanical spreader fall sharpJ.y up to 160 tons per year. There
after the cost per ton declines onJ.y slowJ.y. Over the range· of 140 tons 

1 The cost per ton may be further reduced if nora than two extra non are 
provided, but it will, of course, be increasingJ.y difficult to avoid 
wasted labour. 
2 P• 28, Table 9. 
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to 300 tons the cost balance in favour of band loading into a ~echanical 
spreader becomes slight and an increase in tho rate of l:v;mdling by 
mechanica~ .loader and f?prend_er fran Jf tons to 4j- tons per hour would 

. offset this advantage frail about .200 _tons and more. Th? use. of ?nly 
one tractor is being considered, howElver, and tho cor.~par~son ~plies 
that the spreader can be hitched and unhitched rapidly. It ~11 bEl 
seen that when two tractors arc er.~ployod,_onc with the loade: and the 
other with the spreader, mechanical loading remains substant~ally r.Jore· 
expensive than hand loading at 300 tons per annun. Indeed it is only 
at about 240 tollS that the method onploying two tractors and a loader 
becomes cheaper than cor.~plete hand loading and spreading • 

• 
Costs under Joint Ownership. . .. _-.. .· . _ 

Tho total fixed costs of a oanure s~reador ·range from 
£16. 5s. to £26. 5s. par year for tho tonn.agcis in quost:i,.on~·. These fixed 
costs would be halved for the individual farmer if he' o1med a spreader 
jointly with a neighbour. Tho effect such a saving would have on tho 
costs of each co-owner is illustrated in the following table. 

Table 2. Schedule of Costs per Joint-Owner · . 
for Hand Loading Fa.rgyard . Manure into Mechanieal Spreader 

with Two Joint-Owners. 
. ' 

·.~.... 0 

.. -, 
... ~ 

. 

Total Half-Share ' Average: 
Tons Labour·'& of Total 

• 
Total 

per year Tractor Fixed Cqsts . Cost 
per fa.rm Costs Costs ·per ton 

(l) (2) (3) (4) (5) 

£. s. £. s. £. s • s. d. 
. 

20 2 12 8 5 10 17 10 10. . 
40 5 2 8 10 l3 12 6 10 
60 7 l3 8 15 16 8 5 6 
80 10 2 9 0 19 2 4 9 

100 12 i4 9 J3 22 .7 4 6-
120 15 5 11 1 26 6 4 5 

: 140 17 15 12 9 30 4 4 '4. 
160 20 4 l3 17 34 1 4 . 3 

• . . . . . . 
The ar.Jounts in colunn (2) have been takcm fran Table 7

1 
page 26. , Tho 

share of the fixed costs {col. (3); also takon fran Table 7) Cq_uals .. 
one-half_ of the total fixed. costs appropriate to tho total tonrk~ge that., 
the nu;-c~o would carry durmg the year, assuning there were equal . ..' 
quant~t~es on both farms. A conparison of the figures in colunn {5). · 
above with those in Table 1, indicates that hand loading into a spreader 
which is jointly owned by two farners beco~es cheaper than- harld loading 
and hand spreading when each farn produces rio r.1oro than about 75 tons 
per year. It will be seen further. that for a.pprox:i.r.Jately 80 tons and 
more such joint ownership provides a lower cost per ton than that 
incurred under a contractor, hired and worked on tho bases used in this 
report. 

A similar reduction in fixed costs r.~ay be achieved. through 
jointly owning a mechanical loader. Tho costs where both loader and 
spreader are jointly owned. and are used with one tractor are as in 
Table 3. 
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or 

Total Ho.lf-Sharo of Average 
Tons labour & Fixed Costs Total Total 

par yefi:J: Tractor Costs Cost 
par farm Costs per ton 

Sproador Load or . ,. . 
(1) • (2·) ' ' . (3) (4) • ·· . (5) (6) 

. · .. . 
' . ' . " ,· . 

' .. • -· • 4 . • . £ •. s~ £ • s. £. s. £. s. d. s. 
'- .. 

20 2 1 8 5 3 0 l3 6 l3 4 
~ ··4 ·_. 0 - 8 10 3 •4 15 14 7 10 
60 . 6: .. 0. . 8 15 3 7 1B 2 6 0 
80 7 1B 9 0 3 ll 20 9 5 1 

.. 100 9: 19 9 l3 3 14 23 6 4 8 
.. 'J20 ll-·18 ·ll 1 3 18 26 17 4 6 ,, - . . .. 
-. 140' 13 1B J2 9 4 1 30 8 4 4 

,160 i5 ',16:- l3 17 4 5 33 8 4 2 
·-:· . -~. · . 

. Tho results in column (6) show that such an arrangeaent 
·between two farmers would· (1) be justif'ied at rough]y 80 tons per year on 
·each farm, compared with hand methods, (2) be cheaper;· from rather under 
100 tons per year, than one man assisting a contractor to hand load and 
(3) be cheaper than hand loading into a spreader, which alone. wus jointly 
owned, from approximate]y 140 tons and upwards. 

· Most small farms produce at least 75 tons per. year and 
the figures illustrate the considerable advantaeos to be dorived.from 
joint ownership -even between two farmers. The two instances. encountered 
during this study whero three farmers successfully work one machine must 
be e:xamples of many similar ventures and tho participants will, of course, 

'face costs even lower than those sho1m above. 1-foroover all these figures 
make no allowances for the benofits derivod from the elimination of the 
toi~ ~nd _drudgery of hand methods. 

·· Adequacy of One Spreader. 
· • · ·. The. use of on]y one spreader is allowod for and some 

i'arme'T'S may find one inadequate, perhaps because woather and ground . 
.conditions usunlJy domild that the dung must bo got out into the field 

· quick]y. A second spreader would not, of course, increase the total 
. labour and tractor costs of Dallure handling for the year - the variable . 
·. ~osts - but -it would double tho fixed costs. On t~e present assumptions 
·these will amount to an additional £20 to £26 or so por yoar, fixed for 
perhaps 8 - 10 years ahead. This may be prohibitive and a cheaper 
alternative may be the hire of a second spreader. One obtained for, 
say, 5 days at 30/- per day would cost on]y £7. lOs. and may meet tho 
need for speedy movememt. An exchange system with a neighbour may be 
more acceptable, but the 'cost' of this to the farmer will be greater 

· annual depreciation on his machine. 

1 page 23, Table 4e 
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SID1HARY • 

• Introduction 

(1) This Report consists of two l!lllin parts. The first 
'analyses the experiences and methods of a sample of farmers with the 
farmyard manure spreader and hydraulic loader. The second compares 
the costs ·of handling farmyard manure by selected methods for each of 
a range of tonnages. 

I. Famers' Ewszrignces and Methods with the Fa;r:myard M'lml:re Spreader 
and Hydraulic Loader , .. . 

. . . 
(2) This first p:~.rt is based upon a survey embracing 

65 operators carried out in Devon, south and east of a line Plymouth -
Exeter in December, 1953 and January, 1954. 

(3) The survey area is hilly and the fields are general:cy 
small and irregular. The rainfall ranges between 3011 and 5~11 .annually. 
Machinery workin~ conditions are not usually easy. . 

(4J The farms on which the manure spreaders were found · 
were comparatively large, the majority baing between 200 and 300 a.ores. 

· (5) Most of the machines discussed had been pu:t'chased 
since 1947; 37% of the total were bought new in' 1951. ModelS by · 
eleven makers were encountered, including all the main suppliers. 

(6) The o\mers were unanimous that the machine provi?ed 
better spreading and commented favourably upon ·its ability to spread a 
light coat. Some difficulties wore caused through overloading and 
bale cords. 

Light-medium tractors were used effectively. 
Mechanical reliability was unsatisfactory.with 

(7) 
(8) 

particular makes~ other makes gave good, trouble-free service. 
. (9J The ease with which the spreader may be controlled 

from the tractor seat £l.Ild the speedy coupling of tractor to spreader are 
'important considerations. The latter because· of tho need to boar in 
·mind the ease and economw with which a loader may later be added to the 
system. 

(10) Hydraulic.loaders were rejected~ 24 of the 59 
farmers on the grounds of inadequate yard room an~or surfaces. Twenty 
farmers each used a loader satisfactorily end many were enthusiastic l 
about its usefulness for other jobs. . 

.· (ll) Six inStances of joint ownership were encountered and 
·all worked simply and efficiently; four exchanged machines and. seven 
loaned free of charge • 

. ~ .(12) M:l.nure was carted especially during ~utumn and f!pring. 
Tl).e greater part of it was loaded from yard heaps. · · . 

. (JJ) Most manure was handled twice. Dai.J¥ loading, if it 
halved i;he life of the machine, may well be worth-while at even madiwn. 
tonnages. A hired spreader might eliminate economically the need for • · 
a .third handling. . · · 

(14) Manure was loaded by hand on 38 farms. Usually one 
man remained in the yard. On four farms second spreaders \{ere obtained 
~ exchange in order to overcome the difficulty of keeping the yard men 
fully occupied. . 

(15) On the 20 farms working hydraulic loaders two tractors 
were usually engaged dilring handling and the aim should be to eliminate 
the second tractor. The justification of a second man during mechanical 
loading.and spreading needs to be carefully assessed. 

(J6) A fixed labour force and the off-peak labour needs of 
manure. handling were the commonest reasons provided for not mecbanising. 
If the labour costs cannot be reduced, mechanisation will be justified 
only if it facilitates an economic increase in output (non-monetary 
facto:s apart). Present owners considered that they now spent more time 
espec1ally upqn hedging, ditcbing and repairs generally. 

(17) Contractors 1 charges for identical services varied 
widely. 
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II. The Costs of Handling Farnyard Hanure by Selected Methods. 

' 
(18) Three handling ~ethods have been selected· viz:-

(a) Hand· lOading from heaps ~ yards into trailers for hand spreading· 
from field heaps. · 

(b) hand loading from heaps and yards into trailer-type wheel-driven 
mechanical spreader. · 

(c) mechanical loading qy tractor~mounted hydraulic loader from heaps 
and yards into trailer-type wheel-driven spreader · 

with a tractor for hauling in each case. Costs ovor a range or tonnages 
have been set out for each method. 

· (19) _The costs are based upon labour and ~:~achinery output 
performances recorded on 14 farms. On 12 of the farms the manure was 
weighed on.weigh-bridges. Perfornanco rates for 46 farms in 11Machinery 
and Iabour in Fa.i'rlyard Manure Handling11 (a N.A.A.s. study) have been 
used as supplementary ~ata. 

(20) Averaga·rna.n-minutes required per ton were as follows:-

Loading· ··· 
Hauling (600 yards)· 
Setting out Field Heaps 
Spreading 

Trailer Manure Spreader: 
(over 40 cwt, cap.)· Hand Ldg. Hydr, Iilr• 

20 15 6 
4 7 7 

D ~ ~ 

~ 3 3 --
63 25 16 

(21) On the basis or these time requi.re~ents one man in 
_one hour traV'elling 600 yards should load haul and spread 0-95 tons, 

2•40 tons or 3-75 tons qy methods (a), (b~ and (c) above respectively. 

(22) The number and/or uniformit,r or the performances . 
indicate· that they rna.y be used with confidence. To comp!tre results 
actualJ.y achieved with the theoretical rates in (21), only time spent· 
on the operations listed should be included in the assessment or man
minutes expended. 

- (23) On the basis or individual ownership and the performance 
rates and cost methods used here the following conclusions relating to 
the selected handling methods are roached:-
(a) A man, tractor and spreader hired at 15/- per hour or' less together 

with extra labour assisting to hand load and which is _usefulJ.y 
employed during hauling and spreading provides the lowest handling 
costs .. per. ton up to 300 tons per year. (A note on costs· per ton 
at charges higher than 15/- :i,s provided in Appendix 2, 

(b) Ir such hire is excluded, hand loading and spreading is the cheapest 
method ·ror tonnages up to 140 per year. . . 

· .(c) From 140 tons - 300 tons hand loading into a nocllO.nical spreader i~ 
the. cheapest method, but if the rate.or work with the mechanical · 
lOader can be increased to about 4-} tons per hour, mechanical 
loading will be cheaper from approximately 200 tons. 

(d) Above approximately 300 tons it will be cheaper to use a mechanical 
spreader and hydraulic loader, both operated qy the same tractor. 

(24) On the present assmnptions, joint ownership qy two 
farmers or a manure sprea'cier would be justified if a total or about 75 
tons per year per farm were handled. A loader (for use with_ one 
tractor) and spreader would be similarly justified if 80 tons per year 
per r~ were handled. · 

(25) Aids to assessing the weight or fa.rr.zyard manure handled 
are provided in Appendix 3e 1 
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APPENDIX 1 

ANALYSIS OF LABOUR AND MACHINERY PERFOR!.fil.NCE RATES 
IN FA1U1YARD MANURE HANDLING. 

· (1) Loading by Hand from Heaps. 

Vehicle Farm No. No. of Men Wt. of Load l>il.n/ mins. 
Loaded cwts. per ton 

Trailer 8 2 4B 20•8 
9 3 50 25•4 

10 2 50 . 24•2 
11 3 47 . .. 14•0 
l2 2 _lQ_ ~ 

Average - - 45 22~3 . 

- ,_ 
l4anure 
Spreader 1 2 23 ]J •2 

2 2 21 19•1 
3 2 26 ]J-9 

> 

4 2 21. .ll!Q 
Average - - 23 14•3. 

Loading rates per ton tend to be faster when loading 
• into spreader.s. . There are sound reasons why this should ·be so - the 
height of a loaded muck-spreader is about 4t' to 51 , the height of a· 
loaded trailer will often be seven or more feet and it is usualzy .· · 
necessary to deliberate~ bpild up the heaps on a trailer to avoid 
losses during travelling; possibly the comparative smallness of the 
spreader load itself encourages a faster rate of work. This time 
difference is borne out in N.A.A.s.l investigation. . . 

· On the basis of all available records,average time 
requirements per ton loaded by hand are:- · · 
into (a) trailer over 40 cwt. cap •.• 20 -6 man/mins. per ton on 10 farms 
· (b) manure spreader - 14•9 man/mins. per ton on 14 farms 

For cost comparison purposes, 20 man-minutes and 15-
.man-minutes per ton have been taken for trailers and spreaders· respectivezy, . . ., 

Loading by front-mounted Hydraulic Loader from Heaps into 
Mechanical Spreader. 

Farm No •. No. of No. of wt. of Load fun/ mins. 
Men Tractors cwts. per ton 

5 1 1 20 ios 
6 1 2 20 4•1 
7 l 2 20 k:2. Average - - 20 5•5 

On farm No. 5 the manure was under cover and vertical 
supports restricted movements, in addition a s~ slope caused wheel
slip. 

Loading rates are available for thirteen farms.2 They 

1 
National Agric 1 1. Advisory Service. 11tifa.chinery and Labour in Farmyard 

Manure Handling", Table 2 and Section 8 •3. 
2 ibid p.ll Table 2D. 
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indicate an average requirement of 5·5· man-minutes one man engaged. . , per ton with only 

· · For purposes. of comparison, 6 man-minutes per ton 
half been used. - . . · 

(2) Transport Time according to Typ~ and Size of Vehicl~. 

. . 

Method Farm Distance Wt •. Of· Actual Nina. ·of No 0 yards Load. transport per ton transport one--way cwts. time over 
< mins. 600 yds. . 

Tractor and: ... 
Trailer, .-: 8 240 4J3 2•5 2o6 
(over ·40 cwt,; 9· 180 50 3•0 4•0 

cap.) 10 ll50 50 l4o0 2-9 
-- ll 760 47 5•3 loS _, 

- - --Average - - 49 - 2o8 .. - -Trailer, ' J2 180 30 3 •0 6-7 
(undeJ;" 40 cwt. 13. 1540 16 10•5 5•1 
. cap.) 14 

. 
1580 18 12•3 5•2 .. ' - -

· Ave~ge - .. - 21 - 5-7 
' - -.. . 

Manure 1 1450 23 6•4 2•3 
Spreader 2 1770 21 7oS 2•5 

3 1060 26 7•3 3 •2 

" 4 210 23 2•1 5•2 
5 380 20 5•3 9•5 
6 .. 350 20 2o8 4o8 
7 290 20 4•4 9•1 - -

Average - - 22 - 5•2 

In terms of man-minutes required per toh, 'tlie table 
above provides an indication in fnvour of the 'large tractor-drawn trailer;, 
Althpugh the- cases are too few to be conclusive in themselves, in· · · 
cop.junction with others availablel they strengthen the t·end!Jncy in favour· 
o:t tb.e large trailer iii· terms of labour costs·. - .. 

· ' _Referring to all aVa.ilable records, average time require-
ments .per ton t_or travelling 600 yards2 are by tractor and: 

. (a) trailer of over 40 cwt. ·capacity - 4•3 man/mins. on 15. farms · 
_(b) manure spreader of ·under 40 cwt. cap. - 7 •3 man/mins • on 27 farms. 

·For cost comparison purposes, 4 man-minutes and 7 man-minutes per ton . 
have been taken for large trailers and spreaders respectivelY. 

It would be reasonable to assume that this time-cost 
relationship remains over the range of hauls likelY to be encountered on 
most farms. The rates may therefore be changed proportionallY if it is 
desired to compare costs over other distances e.p,. for 200 yards t of. each 
rate may be taken and for 800 yards each may be increased by -§-. The 
farmer with a small-to-medium sized trailer, considering the purchase 
of a spreader may,for practical purposes,regard the labour needs per 
ton for hauling to be identical for both vehicles. . · . 

_ The labour-saving advantage of the large trailer may 
easilY be lost if two or more men travel with the trailer. Unless 
the travelling distance is very short, a second man is probablY rarelY 
justified. · -, · 

l ibid p.J.6 Table IV 2 ibid P• l3 
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. 
(3) Setting out Field Heaps b:v Hand. 

,, 

Farm No. No. of 1-fen · vTt. of Load · Av. no. :t.nn/ nP.ns. 
myts. heaps per ton . 

. per Load 

~ c 

8 2 4B 19 ll-7 
9 2 50 J4 -· 10•4 

10 1 50 ll I 6-7 
ll 2 47 lot ·8•1 
l2 2 30 7-~ 16.0 
l3 1 16 6t 10•3 

- . 
Average 40 . 10•5 - -. 

Setting out heaps required, on the average,. 10 •5 
man-minutes per ton. With the exception of Farm l3, where a cart 
with·extra sideboards was used, trailers were employed. The trailer 
on Farm l2 did not tip. · · , · ._ 

· Records are available for 24 farms1 and the average · 
time requirement was l2 •5 man-minutes per ton. _ 

For comparative purposes, 13 ·man-minutes per ton has 
been taken. 

(4) Spr~ading bv Hand from Field. Heaps. 

Farm No. No. of I'1en 1-Rn/mins. 
per ton 

8 1 36•8 
9 4 28.0 

10 2 31•4 
ll 3 20•0 
l2 2 25•1 
l3 1 31-6 

Average - 28o8 

Hand spreading times per ton ranged from 20 .0 minutes 
to 36 o8 minutes and averaged 28 o8 mi..'l.utes. The time required will 
vary considerab:Iy with the condition arid nature of the dung and the 
qUality of the spreading, but the records available and performances 

'observed enable time ·ranges to be set-down with reasonable certainty. 
Any rates much faster than 20 man-minutes per ton or slower than 35 
man-minutes per ton ~auld appear to be except~onal. 

. , The average time on l2 farms was 26 •2 man-miriutes 
per ton. For comparative purposes, 26 lllllil-minutes per ton for hand 
spreading has been taken. 

i ibid P• 17. Table 5. · 
ibid P• 17. Table 6.11. 

' 
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Spreading by Mechanical Spreader. 

.. 
Farm No. No. of Men wt. of Load Ml.n/mins. 

. cwts •. per ton 

' 

1 1. 43 2<8 
2 1 21 4eQ .. 3 1 26 loS 
4 1 23 2<8 
5 1 20 2<8 
6 1 20 2•4 
7 ' 

1 20 3-9 
.. - -

Average. - 22· 2-9 

On all farms the machines were wheel-driven types. 
The N.A.A.s. investigatiol established an identical time requirement 
for spreading· on 15 ·farms • · 

. · · ·For comparative purposes, 3 man-minutes per ton for 
mechanical spreading has. been taken. . . ' 

.. 
1 ibid P• 1B T~ble 6E. 
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APPENDIX 2. 

COOTING :r.ETHODS AND COOT SCHEDUlES FOR SEIECTED METHODS 
OF HANDLING F.ARMYARD Mii.NURE. 

(1) Manure Spraaders. 
. ' . , 

Depreciation. . . . . 
The depreciation of a manu:e spreader w:-11 arl.se · 

through use and through rust and deterioratl.on when not :U: use.. . 
Depreciation will also arise through obsolescenca for desl.gns Wl.ll 
no doubt continue to improva, though it may be reasonab~e to . 
assume that obsolescence is a relatively unimportant cons~deratl.on 
with a manure spreader. . 

Tha relative importance of thase sources of depre-
. ciation will depend upon the amount of use. On .the iimaller farm,. 
wit~ less manure, deterioration will be the more important factor l.n 
determining the life of the machine whereas on the J..a.rgar farm the 
amount of use will be of greater significance. 

The fact that a spreader ,.n.ll rust and deteriorate, 
even whan lying idle, places a maximum life upon the machine. T~ere 
is, therefore, a minimum annual depreciation charge which mU?t be met~ 

As the objective is to compare the cost of operating_ 
a manure spreader over a range of tonnages annually, the method of · 
depreciation amployed must make allowance for the changing relative , 
importance of the use and non-use elements. In other words, allowance 
must be made for the fact that a given machine -will have a long~ life· 

-' 6n a smaller faro, assuming it is cleaned and maintained as well as on 
the-larger farm. 

Only four farmers out of 59 stated they hoped to 
trade-in their spreaders, which indicates that the great majority" buy 
the machine for use rather than resale and intend to retain it through
out its serviceable life. It is thus appropriate to write off the 
diffarence between its cost when new and its scrap value, rather than 
the difference between cost and present second-hand value. 

· To calculate the annual depreciation charga two 
as_sumptions have been mde:-

(1) that the mxi.i"ilum lifo of a manure sproade>:- in terms of 
non-use deterioration and obsolescence is 16 years. 
In other words, the farmer would be wise to write off 
the machine in that period regardless of the use he 
makes of it. 

(2) that the life of the present-day manure spreader in terms 
of use is some 3,000 tons, i.e. after carrying that 
tonnage the nachine will be worn out. · 

To make these estimates recourse has been had to inforrJation other than 
that collected during the survey. The estimates are based ·upon 
inspection and discussion with tho owners of nachines that had provided 

. 16 years of service, with contractors ;rho had replaced machines after 
• three years of use, With farmers who had been spreading some 250 tons -

300. tons annually for the past 5 - 7 years and with farm machinery 
eng1.neers. 

It is assumed that the machine receives reasonable 
attention during its life - that it is cleaned after each period of use 
lubricated adequately and kept under cover. ·. ' 

Assuming a life of either 16 years or 3,000 tons and 
£171 to be 'vritten off, the annual charge for depreciation is either 
£10. ]4s. or J/J.t per ton, whichever is the greater. It will be • 
seon in Tabla 4 that betwoon 180 tons and 200 tons per yoar the 
tonnage carried- the 1use 1 factor- becomos more inportant

1
than physical 

deterioration and obsoloscence. 
· . From the standpoint of .the individual farmor with a 
fixed 'tollllD.ge to handle each yoar, the method usod assw:tes an equal 
amount of depreciation for each year of the life of the machino. 

Interest on Capital. 
Intorest at 5% has boon charged on the average annual 

investment, taken as one_ half of the now cost loss 5% scrap value. 
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Repa:iJ;:§• 

· These are the costs incur.r d · . 
~Q-"s and repa•~ Th · t e J.n the renewal of minor 
.~"""" u ....... ., • eu amoun will vary in,.. . 
the basis of the survey data Jd t ma ...., WJ.th use and, upon 
This rate is charged · ' • per on :'0uld appear reasonable. 

Cleaning an4 Maintenance. 

say £1. 

Table 4• 

Labour for cleaning and washing down 1 day per ann . . . , um, 

Tons 

Fixed-cost Schedule for 1\fa.nure Spreadersl 
· for stated tonnages handled. . 

·. DePI'eci• other Average handlGd. ation fixed Total Total -· 
costs3 per per Cost year year?- per ton 

•· : 
£. s. £. s. £. So So a. 

20 10 J4 5 ll 1.6 5 1.6 3 
ljJ 10 J4 5 J.6 J.6 10 8 3 60 10 J4. 6 l J.6 15 5 5 80 10 J4 6. 6. 17 0 4 3 100 '10 J4 6 ll 17 5 3 5 120 10 J4 6 16 17 10 2 10 

140 10 J4 7 1 17 15 2 6 
160 10 J4 7 6 18 0 2 3 
180 10 J4 7 11 18 5 2 0 
200 11 9 7 16 19 5 1 11 
220 12 12 8 l 20 l3 1 11 
240 l3 15 8 6 22 1 I 10 
260 J4 18 8 11 23 9 1 10 
280 J.6 1 8 J.6 24 17 1 9 
300 17 . 4 9 1 26 5 1 9 

. 

1 Cost £180: .. s·crap value 5% of new pric~ ~d ~eful life either 
J.6 years or 3, 000 toris. · · 

2 £10.· J4s. per year or :1/:J.t per ton, whichever is greater. 
3 Interest on capital, repairs, maintenance. 

(2) Hydraulic Loaderp. 

Depreciation. 
Because of the many uses found for tho mechanical loader 

it wouJ.d be uuroo.soiJD.ble to charge all the depreciation on the loader to 
manure handling. Instead, one half (an arbitrary proportion) _of the · 
initial cost will be charged, plus the total cost of the manure bucket~ · · 

Present-day prices for the larger loaders range from 
about £90 - £]30 and for buckets from £15 - £20. Smaller loaders, with 
a reduced range of attachments, are available at approximately £70. 
A suitable SUI!l would thus appear to be £70 less 5% scrap value. . 

Little information seems available as to tho years of 
life that may be expected from a loader under different conditions. 
The twenty farmers contacted during the survey had, on the whole, 
received trouble-free, inexpensive service. For this study two periods .. 
have been arbitrai'il;y' selected. There seems to be no reason. why a 
loader ahould not last as long as a"manure spreader and 16 yerirs has 
been taken as the life of the loader handling onl;y' 20 tons per year. 
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For the loader dealing with 300 tons annuallY, 10 years has been 
selected, Depreciation charges between these extrenes vary propor
tionallY. 

The 'non-use' olonent - obsolescence and physicaJ: 
deterioration - has been ignored. · 

.Interest on Capital. · . 
Interest at 5% has been charged on the av:erage annual 

investment, taken as one ball' of the sun set againSt manure, handling 
lesl? 5% scrap value. · · 

Repairs. . . 
No charges have been nade. . Given average usage and 

maintenance this it~m will not be hc~vy, on the basis of the survey 
findings. 

Fixed-cost Schedule for Hydraulic Loaders 
for stated tonnages P~ndled. 

Tons Depreci- Interest Average 
handled aticin on Total Total 
per per 

1 
Capita12 Cost 

year year per ton 

£. s. £. St £. s. s. d. 

20 4 3 1 J.3 5 16 '5 10 
40 4 7 1 J.3 6 0 3 . 0 
60 4 10 1 J.3 6 3 2 •1 
80 4 14 1 J.3 6 7. 1' 7· 

100 4 17 1 13 6 10 1 4 
120 5 1 1 J.3 6 14 1 1 
140 5 5 1 J.3 6 18 1 0 
160 5 8 1 J.3 7 1 11 
180 5 12 1 J.3 7 5 . 10 
200 5 15 1 13 7 8 -9 
220 ; 5 19 1 J3 7 12 8 
2/!) 6 2 1 13 7 15 8 
260 '6 6 1 13 7 19 7 
280 6 9 1 13 8 2 7 
300 6 J3 1 13 8 6 7 

I 

1 Useful life ranging fron 16 years to 10 years; £70 chargeable 
cost: scrap value 5%. · 

2 at 5% on one hall' of £70 loss 5% 

(3) Tractors. 

Tractors have been costed at 4/6 per hour When 
standing idle, hall' this rate bas been charged. • 

(4) Iabour. 

·. Iabour has been costed at 2/11 per hour. This is 
eqw.~len~ to a week]y wage of £6 and an allowance for ins'll.ra 
contr~but~ons, holidays with pay and perqUisites for a 47 ho~c!oek. 
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Tons 
handled 
per 
year 

20 
40 
60 
80 

100 
120 
140 
160 
180 
200 
220 
240 
26o 
280 
300 

Schedule of Costs per year for Handling Stated Tonnages of Farmyard Manure 
by Hand loading into tractor-drawn Trailer of over 40 ~wt capacity • 

. . 
. 

Loading Hauling ( 6oo yds) Setting out Heaps Spreading Total 

Labour Tractor Labour Tractor Labour Tractor labour Labour Tractor 

£ s. £ s. £ s. £ s. £ s. £ s. £ s. £ s. £ s. 

19 15 4 6 l3 1 0 1 5 3 1 2 1 
1 19 1 10 8 12 1 5 1 19 2 11 6 .3 4 1 
2 lS 2 5 12 18 1 18 2 19 .3 16 9 4 6' 2 
.3 18 .3 0 . 16 1 4 2 11 .3 18 5 1 12 6 8 2 
4 17 3 15 19 1 10 .3 .3 4 18 6 6 15 5 10 .3 
5 17 4 10 1 .3 1 16 .3 16 5 17 '7 12 18 ·8 12 .3 
6 16 5 5 1 7 2 2 4 8 6 17 8 17 21 8 14 4 
7 15 6 0 1 11 2 8 5 1 7 16 1'0 2 24 9 16 4 
8 15 6 15 1 15 2 14 5 14 8 16 11 7 27 11 18 5 
9 14 7 10 1 19 .3 0 6 7 9 15 12 1.3 .30 1.3 20 5 

10 14 8 5 2 .3 .3 6 7 .o 10 15 l3 18 .3.3 15 22 6 
11 13 9 0 2 7 3 12 7 12 11 14 15 .3 36 15 24 6 
12 l3 9 15 2 11 3 18 8 4 12 14 16 8 39 16 26 7 
13 12 10 10 2 14 4 4 8 17 ;1.3 l3 17 14 42 17 28 7 
14 .12 11 5 2 18 4 10 9 9 14 l3 18 19 45 18 30 8 

Table 6. 

Average 
Total 
Cost 

Labour & per ton 
Tractor '· 

£ s. s. d. 

5 2 5 1 
10 4 5 1 
15 6 5 1 
20 8 5 1 

. 25 8 5 1 
.30 11 5 1 
.35 12 5 1 
40 l3 '5 1 
45 16 5 1 
50 18 5 1 
56 1 5 1 
61 1 5 1 
66 .3 5 1 
71 4 5 1 
76 6 5 1 

1\) 
V1 

I 



Tons 
handled 

per 
year 

20 
40 
60 
80 

100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 

Loading 
. 

Labour Tractor 

Schedule of Costs per year for Handling Stated Tonnages of Farmyard Manure 
by Hand loading into tractor-drawn wheel-drive l·lechanical Spreader. · 

' 

Hauling (600 yds) Spreading Total Total 
Fixed 

Labour I Tractor 
Costs on 

Labour Tractor Labour 'l'ractor Labour & Spreader 
Tractor . 

£ s. £ s. £ s. £ s. £ s. £ So £ s. £ s. £ So £ s. 

15 11 7 11 3 5 1 5 1 7 2 12 16 5 
1 9 1 3 14 1 1 6 9 2 9 2 13 5 2 16 10 
2 4 1 14 1 0 1 12 9 14 3 13 4 0 7 13 16 15 
2_ 18 2 5 1 7 2 2 12 18 4 17 5 5 10 2 17 0 
3 13 2 16 1 14 2 13 15 1 3 6 2 6 12 12 14 17 5 
4 8 3, 8 2 1 3 3 13 1 7 .7 7 7 18 15 5 17 10 
5 2 3 19 2 8 3 14 1 0 1 12 8 10 9 5 17 15 17 15 
5 17 4 10 2 14 4 4 1 3 1 16 9 14 10 10 20 4 18 0 
6 11 5 1 3 1 4 15 1 6 2 1 10 18 11 17 22 15 18 5 
7 6 5 13 3 8 5 5 1 9 2 5 12 3 13 3 25 6 19 .5 
8 0 6 4 3 15 5 16 1 12 2 10 13 7 11. 10 27 17 20 13 
8 15 6 15 4 2 6 6 1 15. 2 14 14 12 15 15 30 7 22 1 
9 10 7 6 4 8 6 17 1 18 2 19 15 16 17 2 32 18 23 9· 

10 4 7 18 4 15 7 7 2 1 3 3 17 0 18 8 35 8 24 17 
10 19 8 9 5 2 7 18 2 4 3 8 18 5 19 15 38 0 26 5 

-

Table 7 

Total Average 
All Total 

Costs Cost 
.• per ton 

£ So s. d. 

18 17 18 10 
21 12 10 10 
24 8 8 2 
27 2 6 9 
29 19 6 0 
32 15 5 5 
35 10 5 1 
38 4 4 ·9 
'41 0 4 7 
44 11 ,; 4 5 

. 48 10 4 5 
52 '8 4 4 
56 7 4 4 
60 5 4 . 4 
64 5 . 4 3 



Tons Loading 
handled 

per 
yea:r Labour Tractor 

£ s. £ s. 

20 6 9 
40 12 18 
60 18 1 7 
80 1 3 1 16 

100 1 9 2 5 
120 1 15 2 14 
140 2 1 3 3 
160 2 7" 3. 12 
180 . 2 13' 4 1 
200 .. 2 18 4 10 
220 3 4 4 19 
240 3 10 5 8 
260 3 16 5 17 
280 4 2 6 6 
300 4 8 6 15 . 

. • . 

Schedule of Costs per year for ~ling Stated Tonnages of Farmyard Manure 
by mechanically Loading into tractor-drawn wheel-drive Nechanical Spreader 

. (using one tractor) · 

.. 
Hauling ( 600 yds) Spreading Total ·Total . fixed 

Costs on 
Labour Tractor Labour Tractor Labour Tractor Labour & Spreader 

Tractor 

£ s. £ s. £ s. £ s. £ s. £ a. £ s. £ s. 

7 11 3 5 16 1 5 2 1 16 5 
14 1 1 6 9 1 12 2 8 4 0. 16 10 

1 0 1 12 9 14 2 7 3 13 6 0 16 15 
1 7 2 2 12 18 3 2 4 16 7 18 17 0 
1 14 2 13 15 1 3 3 18 6 1 9 19 17 5 
2 1 3 3 18 1 7 4 14 7 4 11 18 17 10 
2 8 3 14 1 0 1 12 5 9 8 9 13 18 17 15 
2 14 4 4 1. 3 1 16 6 4 9 12 15 16 18 0 
3 1 4 15 1 6- 2 1 7 0 10 17 17 17 18 5-
3 8 5 5 1 9 2 5 7 15 12 0 19 15' 19 5 
3 15 5 16 1 12 2 10 8 11 13 5 21 16 20 13 
4 2 6 6 1 15: 2 14 9 7 14 8 "23 15 22 1 
4 8 6 17 1 18. 2 19 10 2 15 13 25 15- 23 9. 
4 15 7 7 2 i 3 3 10 18 16 16 27 14 24 17 
5 2 7 18 2 4 3 8 11 14 18 1 29 15 26 5· 

Table 8 

Total . Total' Average 
Fixed All Total 

Costs· on Costs Cost . 
Loader . per ton .. 

·, 
., . 

£ s. £ s. s. d. 

5 16 24 2 24 1 
6 0 26 10 i3 3 
6 3 28 18 9 8 
6 7 31 5· 7 10 
6 10 33 14 6 9 
6 14 36 2 6 .. 0 
6 18 38 11 5 6 ~ 
7 1 40 17 5 1 I 
7 5 43 7 4 10 
7 8 46 8 4 .8 
7 12 .50 1 4 7 
7 15 53 11 4 6 
7 19 57 3 4 5 
8 2 60 13 4 4 
8 6 64 6 4 3 

. 
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Tabla~ Schedules ·of Total Costs per year for Handling Stated 
I.QnuageS of Farward Manure by Selected Nethods • 

. ,. . 
• 

Hand LOading • .. :Mechtl.nically Hirod 
' 

:iJ::Lto Loading . ·Contractor 
Tons into • .. 
per • Hand Tractor Tractor ~nnure · Ma.nuro· M:mure 
Y,ear Tra.il9r Trailer Spreader Sproader Spreader Loading 

('lmdor /!) (over~ (wheel (one · · (two into 
awt.cap.) cwt.cap.) driven) i:.t'aotor~ tractors Manure 

syreador 
(i) (2) (3) (4) 

.. 
(5) (6) 7) 

£. s. £. s. £. s. £. s. £. s. £. s. 

20 5 2 5 2 18 17 24 2 24 14 . 4 15 
~ 10 2 10 4 21 12 26 10 27 14. 9 10 
60 15 3 15 6 24 8 28 lB 30 J4 14 5 
80 20 2 20 8 27 2 31 5 33 ]J 19 0 

100 25 3 25 8 29 19 33 14 36' 14 23 15 
120 30 5 30 ll 32 15 36 2 39 14 28 '10 
~ 35 5 35 12 35 10 38 ll 42 15 ~~ ·s 
160 ~ 4 ~ ]J 38 4 ~ 17 45.l3 34 0 
180 45 5 45 16 41 0 1;3 7 4f3 15 38 5 
200 50 7 50 18 44 ll 4h 8 52 8 42 10 
220 55 8 56 1 4f3 10 50 1 56 ]J 4h.15 
~ 6Q 7 61 1 52 8 53 11 60 15 51 0 
260 65 7 66 3 56 7 57 3 64 19. 55 .5 
280 70 8 71 4 60 5 60 ]J 69 1 59 10 
300 75 9 76 6 64 5 64 6 73 6 63.15' 

Sources of Data f! Table 7. 
. . Column (2 has been calculated on the assumption that 

· loading and tro.volling time rates for a small tractor-drawn trailer 
are the same as those for a oonur'e spreader of s:i.l!lilar capacity. It 
will be seen that costs by this method are slight]y less than when a 
larger trailer is used- the faster loading tine per ton'more than 
offsets ·a slower travelling time per ton. · · · · 

. Columns (3), (4) and (5) have been taken from Tables 
6, 7 and 8 respectiveJ.y. · . 

. Column (6) has been calculated to show the additional 
cost of the extra tractor when one hauls the spreador and another works 
the loader. (T't'actors rer.IB.ining idle have been casted at h!i.lf the full 
rate). · · · 

. Column- (7) has been based upon the same work-rates for 
labour and oochinery and tho assui:tption that 15/- per hour is charged 
for man;, tractor and spreader. Between 20 tons and 140 tons a yea:r. 
a second -man assists with the loading and with 160 tons and more throe 
men are engaged loading. These extra men are assuned to undertake 
Useful work during the hauling and spr·eading operations. Between 20 
.tons and 140 tons J./9 is the charge per ton, and for 160 tons arid more 
4/3 per ton is charged. The method of calculation is as ~allows:-

. With a second man loading at the standard rate, a trip, with 
a load of l ton, will take 17t minutes, equal to 3 •4 tons 
per hour (requiring 85 •0 man-minutes). The cost to the 
fa.ruer will now be 15/,... plus the cost of the labour he 
provides i.e. 3 •4. tons at 7 •5 man-minutes per. ton at 2/ll • 

. per hour oquil.ls J/3. · Total cost of 16/3 for 3 ·4 tons 
, equals J./9 per ton. Si.TJilarly,_ if 3 men ·are loading, 

' 



- 29-

· 4. tons will be handled in one hour (requiring 100 r.JD.n
l!linutes) and the total cost will be 17/- or J/3 per ton 

If charges other than 15/- per hour are faced· tho' effect this has • 
t ' 0 up~n cos s per. ton, other assunptions remaining unaltered) can be' 

qUJ.ckly neasured by substituting tho .. new charge'for the 15/- used' 
h~~e,. e.g. if .17/6 is charged; total. costs will be either lB/9 or 
19,6, i~e· 5/6 or 1/1~ por ton. . · 

APPENDIX 3. 

ii.IDS TO. ASSESSING THE HEIGHT OF F.liRMYARD MANURE. 

(1) Capacity of the Mechanical Snreader. 

. , . Twenty one trailer spreader loads· wore weighed. The 
weights of mnure recorded ranged from 17 cwt. to 31 cwt. and averaged 
22.cwt. With two exceptions, the manure was taken fron outdoor heaps 
and was mainly cows 1 dung that had been heaped for up to 12 weeks 
outside the shippons. The lightest load.-17 cwt. - was taken from the· 
dry, strawy outside of a heap; the heaviest loads - 30 cwt. and 31 
cwt. "" were very wet, such that the liquid was falling freely from the · · 
spreader. In aimost every case tho load was heaped and the machine · 
filled to capacity. The models concerned were:-

Bamford FY2 
Ferguson 
International B200 
Massey Harris 7ll 

·It may be taken that anything above 30 cwt. on these . 
machines· must bo of exceptionally wet and heavy manure; ·a heaped load 
of canure such as that described above will weigh approximately 23 
cwt. and a level load, some 411 -. 511 above the spreader box, which has 
not been tightly loaded, will weigh approximately 20 cwt • 

. 
· (2) Weight of a Cubic Yard. 

. Reckoned on the loads weighed during this investigation 
a cubic yard. of farroyard ~:~anure ranged in weight from 9 •1 cwts •· to l3 •2 
cwts and ave~ged ll-7 cwts. 

(3) An Estimate of Tonnages Produced. 

Based on the figures for those farms in this study 
where reasonably accurate assessments wore possible, total annual 
production on farms of 50 to 150 acres Hill range~ b:oadly, f::om 5~ 

·tons to 200 tons where, as in South Devon, the maJor1.ty of dal.I'Y 
. herds have from 8 to 15 cows which are usually homied oVernight for 
about four months of the year and where some 80% or more of tho ~otal 
.manure is produced by cattle. 


