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The mow ouring systems included in this survey cost an average
of $L65 to build and install in barns., The largest item of cost was
fanse, averdging $170, Ducts and motors alsc cost more than $100 per farms
Costs of installing mow curing gystems have increased considerably since
this survey was taken in 19,6,

The average operating cost was about $100 for the season. Depre=-
eiation and electricity sach made up about Qnemtbird of the total opere
ating cost for the seasons PFarms with large tonnages of hey hed the
lowesﬁ cost per ton for mow curing, since depreciation and electricity
costs per ton were low when greater amomts were mow cured,

Mow cured hay resmained in the field 1.% days less then field cured
haye A smaller proportion of mow oured hav was rained on than field
eured hay eveﬁ though 1t was cut earlier in the season during the period
of less favorable weather conditions. The differense between curing
time for mow cured and field cured hay was reduced as hav reeched

advanced stages of maturity,
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COSTS IN MOW CURING HAY, 1946 1/
INTRODUGTT ON

The largest harvesting Jjob on most dairj farms is the making of
haye No job is more important on dairy farms from the standpoint of
milk productione

Hay is a highly perishable orop in the fielde Rain capses hay to
loge quelity rapidlye. About 100 New York farms were surveyed in 1945
to determine the amount of rain damagee From one=fourth to one~half of
the hay on these farms was rained on, depending on the method of hare
vestq.g/ The desire to reduce rain damage and reduce the importance of
weather in producing good quality hay has led to new ways of putting up

hay., One of the newest methods has been mow curing of hays
Deseription of Mow Curing

llow curing consists of storing hay in the mow after the hay has
been partly curedrin the field and the moisﬁure content reduced to L0
per cent or lesse. Curing is completed in the mow by blowing alr into
the mow and through the hay by means of a system of ductss A fan and
electric motor foree air through a central duct on the mow floors The
air moves through openings iﬁ the central duchk out along the slatted

floor and passes up through the haye The air takes up moisbure and

_/ This study was made in cooperation with the Department of Agri-
eultural Engineering. Records were taken by members of fthe Depart-
ments of Agricultural Engineering and Agricultural Eeonomics,
Cornell University. The Farm Electrification Counmeil provided
finaneial support and wveluable advice and assistance.

_g/ Iamborn E. We Labor Used And The Cost Of Harvesting Hay, Hew York
' 3tate, lohh—1945, PhoDs Thesis, Cornell University, LloL7
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reduceé the moisture content of the hay. Long, chopped or baled hay
may be cured by this method.

Mow curing of hay, when properly done, results in higher quality
roughage for cows bécause there is less rain damage and because hay may
be cut when feeding value is highest.

Some of the problems of mow curing are the investment in additional
equipment and the cost of operating the system. These are costs which
a farmer does not have in othef methods of haying. The.hard work ine=
volved in handling the hay which contains a higher percembage of-moisture

than field cured hay is another problem.
Purpoge and HMethod of Study

The purvoses of this study were to determine:

1. The costs of installation and operation of mow
curing systems.

2 Whether differences exlst in the lengbh of time that
hay was in the field after cutting, amowmt of rain
demage, and the amount of turning and tedding required
between mow cured and completely field cured hay.

Information was obtained by the survey method for the 1946 haying

™

seasor. Jlarmers estimated the following information on nineteen farms.
1, Humber of eores and tons that were field cured and
that were mow cureds
2 The number of hours reqﬁired to do each job, such as
mowing, raking, tedding, turning, baling, and hauling

and storing.

Be The number of persons in the crew for each job.
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Lia The kind of power used and number of hours it was used.
5,  The haying eguipment used for each job and number of

hours it was used.

Woekly visits were made during the haying season to eight additional
farms. Upon each visit the above facts were obtalned for all haying
work dome since the last visit, plus the following:

1. The date and time of dav (A.Me or P,I,) ﬁhen sach
Job was done for each field or piece cub,

24 Time‘and wolght records. On several loads moisture
content, net weight, and time of heauling and storing
were determined with scales, stopwatch, and other
equipment e

For all hay equipmentlexcept tractors, trucks, and horses, detailed
infprmation was obtained as to cost of operation. Hay equipment was
uged for jobs other then hay. ?be total amouﬁt of use for hay equipment
we.s obtained and a proportionate share was charged 4o hays, Similar
data were collected for mow curing equipment.

Farms which had a variebty of mothods of hauling and storing hay
were selected for the surveye They do nobt represent a sample of all
farms in the state on which‘mOW'curing vas useds The farms are larger

than average dairy farms. They ars located largely in western New York.
COST OF INSTALLING MOW CURING SYSTEHS

Thirty=-eight mow curing systems were lastalled on the 27 farms
studieds Eighteen farms had one mow curing system. Three systems were
in use on each of two farms and two svstems in use on each of seven farmss

The total cost ver mow curing system was $L65 and varied from



As B, 683
HLLﬂ
$297 to $730, The highest cost gystems were generally most expensive

because of higher than average cost of ductse.

TABLE 1, COST OF WOW CURING SYSTEMS AT TIME OF INSTALLATION

27 Farms in Few York, igL6

Cost per Per cent

system installed of total
lotor $106 23
Fan 170 35
Belts and pulleys* - 5 3
Wiring B9 13
Ducts ' 125 27
Total cost Lés 100

* Belts and pulleys'wéré”indlﬁded with ﬁd%or;'fan,dé‘wiring costs, on
some farms where these items could net be separated.

Moter size varied considerebly on the 27 farmss The five horse~
power motor was used on ninebeen systems. The largest motor in use was
the seven and a half horsepower and was used on six systems. Three horse-
power motors were used for eleven systems, One system was powered by a
one horse motor and anothsr by a one and a half horse motore

All systems were installed according to the recommendations of an
agricultural engineer. Mobors and fans of proper size for the mow capacity
were used; thus, motor size was a faifly religble indiecation of.the size
of the systeme The cost per system was not greatly different for those
systems powered by 5.0 horse metors compared with 7«5 horse motors
(table 2). This survey showed no difference in cost of motors because &
number of the 7.5 horsepower motors were second hande. Systems powered by
3¢0 horse motors cost considerably less than the larger systems. Much
of the lower system cost of.B.O horsapowef nobors was due to higher

costs of mobors and ducts for the larger systemse
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TABLE 2. NOTOR SIZE AJD COST OF MOW CURING SYSTEMS

£35 Parms ianSW‘YOrk, 194 6%

e e

Horsspower of motor

N 22 2:9
Humber of systems - 6 17 7
Average per installation
Motor $106 $105 $ 7
Pan 200, 181 156
Duct o 153 157 81
Other 75 66 T
Total cost 518 ‘ 529 | 92
Investment per ton stored,lolib 760 12,60 9.35

o
e vemroven v e

* Those farms with two systems of different sizes and those systoms

powered with 1.5 horsepower motors were omitted.

Systems with 5.0 horsspower motors had about the same total ine
vestment as those powered by 75 horse motors, but the investment per
ton stored was considerably higher on 5.0 horsepower systems because
of the smaller quantity of hay cured,

The average motor cost per system wae $106 bub motors varied in
cost from $35 to $155. The chief regson for variation in cost was the
slze of motore All fans except one were new when installed. The average
cost of fans was $170 but the varistion wag from $110 4o $283
(table 2),

Duects varied widely as to method of constructiqn,‘ﬁhe proportioné
of farm materials and farm lobor used, valves assigned to farm labor
aﬁd meterials and the amount of additional wiring or floering necessafy
because of the installation of mow euring systemss. For these reasons

the cost of’ ducts showed great variation. On those farms where farm
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labor was employed in construction of ducts, the cost was below average.
On farms where labor was hiroed, ducts cost arv aversge of $236 even
though the systems were not larger than averag.. Average cost of ducts
on all farms was $125 {table 2),

Wiring costs were influenced by amowmt of rewiring necessary
because of the additicn of a heavy motor to the electric systems. Not
all the costs of rewiring were charged to the mow curing system since

wiring was often used for other purpcses,
Cost of System and Quantity of Hay Cured on System

There was a marked relationship bebtween the tons of hay stored
and the cost per farm of mow drying equipment (table 3)s Thoze farms
with small tonnages hed lower than average total cost of installing
systems but the cost per Hon was higher than for those farms with

larger systems.

TABLE 3, QUANTITY OF HAY STORED AND INVESTMENT IN MOW’CURING EQUIFMENT

27 Farnms in New York, ;9&5

Investment
Tons of hay Average Humber of Total per ton
storaed, 19L46 | tons farms investment  stored,l19l6
20 to 40 : 31 10 o 8he $15.30
LO to 40 LA 8 582 12,10
60 or more . 106 9 987 9630
R B W, - e e e e

COST OF OPERATING MOW CURING SYSTEMS
The average operating cost per system was about $102 for the season.
The largest items in operating expense were deprecistion and electricity,

sach making up about ome=third the total operating cost for the season
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{table li)s Repairs were a minor expenmse partly because of the nature
of the egquipment and partly because all thesé svstems were in their
first or seooﬁd years of udos Only five farms bad repair expense for
mow curing systemss Nearly all farme had thes vame elecbriolty cost

per kilowatt hours This cosb for electric power, tlherefore, indicated

very olosely the number of kilowatt=hours used.

TABLE Lo ESTIMATED AVERAGE COST OF CPERATING MOW CURING SYSTENS

27 Farms in New York., 1Shé6

Average cost Per cent

Tten of cost for the geason of total
Depreciation. $37.70 27
Repairs . 5510 5
Elsclricity 31.60 %1
Insurance 1.75 2
Housing ' 6400 6
Interesh 21.65 21

Total 101.30 100

The cost of housing, for all systenms, regardless of slze, was
charged at $6.00. Ingurance was charged at $11,00 per $1,000 average
inventory value. A charge of § per.cent bﬂ average invenbory value
was made for interest. Elsctricity was estimated by farmers usually
through a comparison of electric hillss The straight lino method of
computing depreciation was used based on the following number of years
use for each part of the systems: motors, 10 wyears; wiring, 20 vearsy

belts and pulleys, 10 yearss ducts, 20 years.
Operating Custs and Quantiby of Hay Cured on System

The cost per ton of operating mow curing systems throughout the
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season depends on the number of tons cured on syahems and the total
cost of the opefa‘bione Cost per bton of opers.uing systems may be more
significant than total cost of operation. The cost of curing hay on mow
ouring systems averaged $2.69 per ton but varied from $:8% to $5.80.
Tons cured on systems varied from 20 tens to 175 tonse Farms curing
reletively few tons had high cost per ton. Those farms ocuring large
quentities of hay had operating éosts per ton that were 110 per cent
less than for farms curing small quantities of hay (table 5.
TABLE 5, NWBER OF TONS CURED AND OFERATING COSTS PER TON OF MOW
CURING SYSTEMS

27 Farms in New York, 1946

Tons mow cured Muanber Cost
Group - Average of farms per ton
20 to L0 71 10 $%,25
LO to 60 L8 8 2.80
60 or more : 106 9 1.95

- v e

Total electricity cost for mow curing was caxsiderably higher for
those farms storing 60 or more toums of hey. FEowever, electricity cost
per ton was ne higher for this amount cured than for those farms storing
an average of L8 tons of hay’(table 6). For those farms which cured

an average of 31 tons of hay electricity costs per ton were highest.
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TABIE 6. NUMBER OF TONS CURED AND ELECTRICITY COST PER TON

27 Farms in New York, 19L6

Tons mow cured ' Number Electricity
Group _ ~ Average of farms cost per tou
20 to L0 31 , 10 $.95
4O to 60 48 8 65
60 or more 106 9 65

Total depreciation for mow curing systems did not wary greatly
w ith different amownts of hay stored. For this reason depreciation
charges per ton Were lowsr with larger amounts of hay sfored on

systems {table 7).

TABLE 7. KNUMBER OF TONS STORED AND DEFPRECIATION COST PZR TON -

27 Ferms in Kew York, 1946

Tons mow cured Wumber Depreciation
Group S - Average of farms coet per ton
20 to L0 31 10 $1.20
Lo to 60 L8 6 +90
50 or more 106 0 035

Rl

To gummarizg, farms With large sysbtems cured large quantities of
hay and had higher total costs of operating mow curing systems
thrﬁughout the season. However, the cost to mow cure a ton of hay on
large systems wag less because of lowsr electricity and depreciation

aosts per ton of haye
Operating Cost and Rate of Placing Hay on System

The rate at which hay is placed on the system may affect the number
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of hours of operaticn and therefore the electricity cost per ton. On
elght farms the rate of application wasrobtaiﬁed. There appears to be
a rQlationshipAbetween the amount of hay'stored per day and electricity
costse The system on which most hay was stored per day had one of the
lowest electricity costs per ton and that farm with the lowest rates
of aprlication had one of the highest electricity costs per ton‘ In=-
formation was not obtained for study of the relation of cost per ton
and molsture content of hay no¥ the relation of moisture bontent and

rate of placing hay on the system.
Operating Cost and Size of System

The size of the system as measured by motor size appears to be
related to cost per ton (table 8). The cost per ton for syatems powered
by 7«5 horsepower motors was L5 per cent lesé than the cost per ton on
those systoms powered by 3.0 horsepowsr motors. It must be recognized
that there is a 1imited number of records in the groups. However,
the three farms using 7.5 horsepower motors had a smell range in oosgb

per tone.

TAELE 8. MOTOR SIZE ARD COST OF OPERATION PER TON OF HAY MOW CURED

23 Farms in New Yorlk, 1946 %

Motor size in Number Cost per ton of
horsepcwer of farms operating system
o5 3 $1.50

5«0 15 280

550 5 2675

e r——

* Those farms with two svstems of different sizes and those systems
powered with 1.5 horsepower mobors were omitted.
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CGURING EAY
Curing Time in the Field

One of the important advantages of mow curing was that it reduced
the time hay remained in the field for curinge. The reduction in curing
time may have eliminated some deteriatiom in hay quelity due %o rain
damage.

Batter labor distribution was one result of mow curing. BHay
wa.s moved into storage with less curing time which distributed work
more evenly over the haymaking seasons In field curing hay a greater
proportion of‘the labor in handling hay had to be done during periods
of favorable weather. In mow curing hay some of this work was done
during less favorable weathers

Detailed records of curing time for mow and field cured hay
making operations were téken for each piece cut on seven farmse. These
records showed the number of days bebween mowing hay and hauling 1t to
the barn for four periods during the haymaking season (table 9)e
For the hay cut prior to June 30 field cured hay was in the field for
an average of 5,0 days.. for mow dried hay the hay was cured z2n average
of 342 days. Barly in the haying season, then, mow cured hay'was left
in the field for curing almost two days less than field cured hay.

The differsnce was less, however, as the season advanced and averaged
less than one davy for haying operations begun July 1 or dater. Then
the hay when oub had reached a more advanved siage of wmaburisy and

contained less moisturs.
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TABLE. 9« NUMBER OF DAYS BETWEEN CUITING AND HAULING, FOUR WEEK PERICDS

7 Farms in Few York, 196

Number of days betweon eutting and hauling

Field HMow
Date ‘ cured : cured . Difference
Before June 30 5.0 3e2 1.8
June 30 to July 7 %7 2.6 1.1
July 7 to July lLJ_ 505 1.8 1:;5
July 1L and after 2.0 1.2 03
Average for the season 35 202 1.3

llethod of Curing and Rain Damage

About 70 per cent of tﬁe hay eut prior to July 1 was mow cured and
about 30 per cent was field cured. For the first cutting of hay a higher
proportion. of field cured hay was rained on than mow cured havy, even
though the iatter was cub earlier in the season during poorer weather.
Hay that was rained on was left in the Field the same length of time as
an average for the season whether mow cured or field cured.

Turning and ﬁedding hay are operations frequently associated with
rain damage. There was no difference in quantity of mow cured and
field cured hay turned and tedded.

A higher proportion of mDW'cureé hay was handled early in the
season during more unfaverable weather conditions and s lower percentage
of this hay was.rained on indieating that mow curing preventsd some

rain demages
Method of Curing and Cost of Pield Operations and Man Hours per Acre

One possible objection to mow euring hay would be the additiomal
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time and cost involved in field operations and in hauling end storing
mow éured haye On seven farms detailed information was obtained for
ea.ch piece cut on labor and costs for cutting, mowing, raking, tedding,
and hauling and storing.

Farmers in this survey cut an average of 3.5 acres per plece when
field curing hay and 3.1 acres per piece when mow curing haye Labor
used on field operations wés almost the same for mow and field curing
hay, For mow cured hay 3.2 man hours per acre were ugsed in cutbting,
raking, tedding, and turning. For field cured hay farmers used 3,1 man
hours per acre for those operations. There wos no significant difference
in men hours per aere for any of the operations.

Costs were slightly higher for the fisld operations in mow curing
than for field cured ha&. This was true of cubtting, tedding, and raking.
Turning eosts were lower for mow cured hay.

There was o significant difference in man hours to haul hay from
fields and store in mows. For field cured hay 2.3 man hours per ton
were used; mow cured hay took 2. man hours per ton. Costs in moving
hay from field to storage averaged $3.10 for field cured hay and $2.80

for mow cured haye
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DESCRIPTION OF FARMS

Most of the farms surveyed were specialized dairy farms. Dairy
cattle were the only impbrtant livestock but a few farms had important
poultry enterprisess There was an average of 26 cows and 23 head of

dairy heifers per farm (table 10).

TABLE 10, AVERAGE NUMBER OF LIVESTOCK PER FARM

27 Parms in ¥ew York, 1946

¥ind of Humber
livestack per farm
Milk cows 26
Dairy heifers _ 23
Hengs 260
Pullets raised 275

Hay was the principal erop grown and amounted to 17 per cent of the
total acreage (table 11)e Only about eight per cent of the land in farms

was in cash crope or créps not contributing directly to the dairy enterprise.

TABLE 1ls AVERAGE CROP ACRES PER FARM

27 Farms in New York, 19l

- = . v

hAeres Per cent
Crop per farm of total
Hay _ 50 17
Corn for gilage 13 L
Corn for grain L 1
Small grain 39 1)
Other crops 10 L
Pasture - 1c2 25
Other land 73 25

A e

Total 291 100
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Almost two-thirds of all the hay harvested was mized hay, con=
Sisting of timothy and alfalfa, clover, or ladino clovers On the farms
in this survef about one-half the'hay'was mow cured and about one-~half
wag field cured. About 65 per éent of the alfalfa hay was mow curede
Only about 16 per cent of the timothy in the first cﬁtting wag mow cured.
Cther kinds of hay were about one-half mew cured and ongwhalf field
cured (table 12); A smaller proportion of the second cutting was mow
cured than the first cuttiung.

Hay was harvesgted by a wide variety of methods. Not all possible
methods were included, nor do the methods covered in: this survey reflect
the importance of each method of harvesting hay in New York. OCn some

farms several methods of harvest were used.

TABLE 12, XIWDS AND ACRES OF HAY MOW CURED AN FIELD CURED

27 Farms in New York, 1946

it
At

Field cured Mow cured
Kind of hay PIrSt cutting  Seoond cutting  First cutfing Second Cutting

Average acres per farm

Alfalfa 1.2 1.6 2.2 «7
Clover 1.7 - 1.7 1.8
Timothy 7.9 _ - 1.5 S
Mixed 15,1 Ll 16,7 1.3
Total acres 25.9 567 22,1 %8
Total tons 62,7 6ol 58.5 2e6

£bout one-half the first cutting of field cured hay was handled with
loader with various combinaticas of hauling and storing. About two=-thirds

of the first cubbting of the mow cured hay was handled this way (teble 13),
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Buckrekes and balers were important methods of harvest. The same methods
wore used in cutting second cutting hay but more hay loaders were used.
All second cubbing mow cured hay was handled with a hay loasder,

The average labor foree on these farms was sbout equal to three men
elthough family labor was widely used (bable 1)s The average labor
force consisted of the operator full time for a year, one full &ime
hired man and slightly less than the equivalent of e year of wpald
labors On farms with small tonnages of hay femily labor was utilized
more then on farms with large tonnages of hay,

TABLE 1, , AVERAGE NUMBER OF MONTHS' LABOR FOR THE YRAR FURNISHED BY
VARIOUS TYPES OF FARM LABOR -

27 Forms in New York, 19L6

Months per farm

Tons of hay ' Unpaid

harvested Mumber Hired Day family

per farm of farms Operator men help = laber Total

LGSS than 70 9 1200 6@? 58 64;1.[, 2595

?O to 120 8 1290 969 98 15a1 25:8

120 or more 10 11,6 2.8 1.8 840 Lfa2
All farms 27 11:39 13«6 lal{. 953 2602

The labor force used in various haying operations depended upon the
labor available, the job to be done and the equipment used. The most
comnon method of cubting hay on these farms was with g tractor mower and
one worker, although a small amount of hay was cut with a horse mower
pulled by a tracktor and using two men. One man operated rakes or tedders,

A few acres wore turned and bunched by hand.



*suniBl JO JOQUNT B TO DPOSn SBM 386AJBY JO POYQSl STO UG OJO[]

0951 L9 *J2 Gilt o8 *T2 pessoeadswy B0
ol ZoT *G 91 Hat *g Furagno pucoes fSWIe] TV
H 2....!.: g..... g 76 2 a978q PIeTd
- B G . 1 puwy Ag WO peuoard
/ - - c S I exBINON]
0 ¢0T & 901 06 1 Jqondg Jo nodem puw JOPBOT
Furgqno puoosg
06T 895 | *Q2 TGST 849 =13 Juraqno 48Ty ‘suawl TTV
L - |
T 65 g1 T get 202 8 ae78q PTOTE
: 621 65 g e R o Joddoyd PIeTJ
L i T A4 ¢1 T puBy AQ Uo PeUdnid
¢12 96 L . ogt LA 4 sy wIAINg
Aol eLY gL Q9L 61 02 seuda 4o uoFem PUE JEPEO]
_ duigano 98JITd
ST0G ga108 SIIBJ JO s109 50408 SUIBI JO nSeAdBy JO DPOYIGR
18907, 1850 ], IaquIy 18307, 18307 JOQUIN
PoJINO MO peJand pietd
- 96T ‘3I0X Moy Ul SWIRI O
QUISHAHVE AVH 40 SINAOHY °¢T &14V1
AN .
NG
*

B

Ae



