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_HIGHLIGHTS

Thls study uses some rather simple assumptions to budget optlmal
combinations of- equipment for tillage and seedlng operatlons 1n central
and western North Dakota. R . o e vt'. D (

Max1mum capac1ty tlllage and seedlng acreages were estlmated for
a Vvariety of machinery combinations using assumptions.on time available
for seeding, standard tillage practlces and standatd ‘field efficiencies
of tlllage and seeding operatlons. The' purpose of this ana1y51s was to
develop guidelires for machlnery selectlon to minimize machlnery invest=
ment, 'or on the other hand, to indicate the max1mum acreage one’ could
90331b1y operate w1th glven equlpment.a R :

Wlth one-man, one—tractor comblnatlons, per ‘acre. machlnery'and labor
costs decline as the size of- the: tractor is increased: because ‘labor costs
decrease more ‘than, machlnery costs 1ncrease.x Obv1ously, this ‘depends on
the price of labor. However, costs tend ko decrease ‘as 31ze of tractor
increases. - CT T s L

_ The spring tlllage and seedlng operatlon was found to set the limit
on acreage capacity of’ glven equ1pment, Seeding was particularly a bottle-
neck with systems that’'did not include spring plowing. The inefficiency
and cumbersome nature of large drills was found to limit the usefulness of
large tractors. Tractors of 300 horsepower could probably pull up to 100
feet of drill but such drills would have poor field efficiency and would
create problems in moving from field to field.

~ Hence, a better way to organize seeding operations is to have a smaller
tractor pulling a drill and a larger tractor for tillage.

Performance of tillage operations during both day and night was
compared with usual day time operations. However, since it was assumed
that seeding could not be done at night and seeding capacity was the
bottleneck in many cases, the night time operation simply-allowed substi= 2
tution of night labor and a smaller tractor for the large tractor for !
tillage. This substitution, due to higher labor costs, gave very little
savings.

These estimates are optimistic in terms of capacity but are ’
considered attainable.
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OPTIMAL TILLAGE AND PLANTING EQUIPMENT COMBINATIONS e
‘ ' FOR CENTRAL AND WESTERN NORTH DAKOTA

Ronald D.,krenzf‘: SRS
e - ocrand.; et
Challes C. Mlcheel* i

Efficiency has always been important to farmers, but rising costs
of labor and machinery: increase’ the need: for: farmers to:get maximum use
from their inputs. - Choosing the right combinationsi of equipment. to -match’
the land’ and labor avallable is one. way to control productlon costs.”

In recent years some farmers in North Dakota have converted to four-
wheel drive tractors’ that: have from- 150.to" 300 horsepower.and cost up
to $40,000,1 Thelr alm is to reduce c05ts by substltutlng machlnery for:
labor. . e N - I ) ) R

-In this paper a.rather simple:approach is used to determine some
optimal-machinery-land-labor combinations.: Given a set of assumptions
on time available for operatlons,‘tlllage operations needed; and machlnery
capacities, the maximim-acreage capacity of ‘various combinations is:
determined. Thése estimates are intended, mnot as average cost estimates,
but as minimal costs achievable by optimally: matching: equipment and o
labor with land. These estimates should be considered as'attainable goals
rather than average current costs.
Only tlllage and seedlng operatlons are examlned._ Harvestingaand o
grain haullng.operatlons‘are not considered.nor are costs of .such opera~
tions examined here. It is assumed that these .operations are independent’
from tillage operations. Grain trucks, which are primarily used for
harvest operations, are assumed available for hauling seed and fertilizer.
The possible need for tractors for harvest was ignored. The use of self-
propelled swathers and combines makes the separation:of tillage and" ‘harvest
almost’ complete on many farms. .-The -tractors budgeted in this paper’ would
be available. for harvest use but no hours of use- are determlned.

Area of Study

ThlS analysls 1s prlmarlly dlrected at farmlng operatlons in the
western half or two-thirds of North Dakota. Tillage operations vary in
this area but are fairly similar. Very little fall plowing is found in

NAg. Economlsts, Commodlty Economlcs D1v1510n, Economlc Research
Service, USDA, Stationed at Fargo, North Dakota.

lAs used.in this paper; "horsepower" is taken as the’ manufacturer s'
advertlsed engine rating and not tested “drawbar . horsepower.
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 any part of the area. Summer fallow is a usual practice but varies

from one~fourth to one-half of the cropland. Generally, the further

west, the lower 'the rainfall"and”tHé grester 'dependenice orn'summer fallow.
Survey data indicate’ that' the. numbeér ofitimes over-on fallow varies from
4,03 times in the southwest to 5.52 in the northwest central area. ‘
Generally, the number of times over increases with rainfall, being greater
in the central part of the state than in“the west, and will vary from
year to year with differences in tainfall.?

Operatlons Performed

The ba31c sequences of tlllage operatlons used in. budgetlng costs.
are outlined in' Table: l. : This:. sequence-is assumed to’apply regardless .-
of what crop is grown and regardless:of the percent of land in: fallow.fﬂlf
Budgets are prepared for a crop-fallow system and a crop-crop-fallow system.

Data 1nd1cate Lhat there is'an’ extreme amount of varlatlon in:
operations’ performed .priot. to spring planting. #bout:59 percent of sécond .
year cropland is plowed and seeded with a pony drill in one operatiom ' '
and the remainder is tilled with various combinations of implements.

This also.varies across the area..rIn:.the northwest. and northwest central
areas. the number of spring tillage operations prior to" seedlng averages
about 2.4 compared to about 1.6 in the southiest and south central. !
In this report, all land used for crop aftervfallow is assumed to be
tilled twice prior to seeding and :second year cropland is: budgeted two -
ways, once with a plow=pony drill.and once w1th a fleld Cultlvator S
or disc tillage (see!:Table 1). : ' L o

Fall tillage of stubble land was found to be extremely variable but
as an, average. about -one-third:of .stubble: fields'are tilled in the" fall
after harvest. .This practice would vary prlmarlly because of" Weed
problems and. m01sture condltlons.-- L . S i -

Tlme Avallable for Tl’lage T ,g,g~

; Prev10us work 1nd1cates that for most of North- Dakota, farmers would
have 20-days .available:for spring operations in 19 outiof "20. years.

Hence, in this paper .it-was assumed that 20 days 'was “the 'maximum amount

of time available for spring preplant tillage and planting.

Estimates of time available for summer fallow work or fall tlllage »
work have not been made. . Weather 1s genelally not a: problem 1n these '

2Based on reports by Held, L. J., and Johnson, R. G., and Schaffner,
L. W., ""Small Grain Production Practices and Size and Type of Machinery
Used," Ag. Ecom..Stat. Serles No' s..12 13, 14, 15 ‘ Ag. Econ. Dept.,
NDSU, April 1973. S , A CICHR R

3Olsen, CarliE.. et. al.. "Weather and Profitable Machinery Slze, -
Circ. A-534. North. Dakota State Experiment Station, August 1969, .




-3

TABLE 1. SEQUENCE' AND N'UMBER?«*OFf FIELD TILLAGE OPERATTONS . 1+ .~

SuﬁmérfFéllow LT Cvop After Fallow *r? CropfAfter'Crop,

Prev1ous Fall - PrPVlOUS Fall "., ’ ' Prev1ous Fall

One—terd of- 1and tllled et T 'ﬂ,One-thlrd of 1and tilled
once with tandem. disc - O _once. with tandem disc

or spike-tooth field : or spike-tooth fleld
cultivator. ‘ cultivator.

Sprlng (May - June) R SRS wwmsgringa.=;i,A*1§fZ" Sprlng

‘Two times over w1th 4% 0 Once over with chiselr“(Alternate #1)2 Once
chlsel plow. i viiep sl plow, ‘once over with. over with chisel plow,
N Co e . tandem disc.or field : :once over with taridem
cultivator, drill,. ' . disc or field culti-
vator, drill.

_...___....2

' Summer- (Juﬁe_:July-Aug‘; ) P R TS I S SO Sprlng

Th%ee‘tlmés"dﬁef"W1th4"’ R R D '”*(Alternate #2)2 - Plow-
" field ‘cultivator or PRt “lerins L packer=pony drlll
tandem dlsc. SR ‘7‘ S A R A “U*’V-i"Harrow once. 

~Lpaged on reports 'by. Héld ‘L. J., Johnson, R. G., -and’'Schaffner, -
L. Wo, ""small ‘Grain' Production Pracdtices and Size and Type of Machinery -

Used," Ag. Econ. Statistical SeLles No. 's 12 l3 14 lao Ag. Econ. s
Dept., NDSU, ‘April-1973. 00 = ! REN . S

2 . s (
Data indicate that about 59 percent of second year cropland is'T
planted with plow-packer-pony drill; hence, this is budgeted two ways.

S e L e
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" seasons but wet. weather in ‘the: summer; fallow period motonly reduces the ~~

time available for field operatlons but increases the need for tlllage.

In this paper a limit of 500" houts’ per’ tractor was placed on summer
fallow operations. This estimate was qute arbltrary and. may- need further
study. If anythlng, th1s estlmate may be on the™high side.

 No tlme 1limits were placed on fall tilladge operatlons.~ Géhérallf;
fall tillage:is not:critical. ' The’ small amount of. fall tillage here
assumed could qu1te easily be performed in the time avallable.

oot

;Fleld Efflclency”. 4 . va o

The field efficiencies of machines are standard englneerlng coefflf
clents, Wlth field cultlvator, dlsc, and chisel plow operations, “field
‘ueff1c1ency was assumed to:be 85 -percent of; the rated efficiency w1dths,n
wand speeds for all sizes of machlnery. ‘It is quite likely that fleld
" efficiency decreéases with increasing. 51ze of implement but little data
are aVallable on:: thls toplc.- SR .

All seedLng is assumed to be performed with a press drill with a
fertilizer -attachment. Field efficiency of drills was .assumed to decrease
sllghtly as size increases. To maintain the same level of field

-»efficiency, an operator would have to spend the same percent of .the time

moving. As drill size increases, the volume of grain .and: fertlllzer to be
handled increases; thus the time requlred to £ill the drill increases .
with size of drill and, hence, moving time is reduced. To offget ‘the
increased time requlred for drill fllllng, a mechanical drill Filling
‘system including a fertilizer bin and two augers was included for systems
calling for drills of 24' or more. . With this system, field efficiencies
were assumed to vary from 71 percent for:14' drills down to 64 percent
for 48' drills. . Without mechanical drill filling equipment the fleld
efficiencies of a 36' drill was estimated at only 55 ‘percent. :

Annual‘Machinery»Costy O LT U T ROV SR I

In the following budgets an estimate is presented on the per acre
average investment in equipment and an annual per acre cost estimate.
The annual cost estimate includes depreciation, repairs, interest,
insurance, and fuel. Depreciation and repair costs were estimated on
an hourly basis according to engineering formula described in the
footnote to Table 4. Interest is 8 percent of average investment.
Fuel costs for tillage and planting operations were estimated, using the
assumptions detailed in Table 2. Nebraskas tractor test data were
used in preparing these estimates. All tractors were assumed to be
diesel powered. :

Labor Costs

Labor use for machine operations was estimated by adding 10 percent
to tractor hours. This 10 percent is an allowance for time spent fueling,
greasing, adjusting equipment, and travel to and from fields.
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TABLE 2. DIESEL FUEL USE AND COST PER HOUR.

Tractor Size

Engine H.P. Diesel Fuel ' Fuel Cost? Fuel & Lub. Cost>

(gal./hour) ($/hour) ($/hour)
65 4,3 80 .92
75 . 4.9 o1 1,05
90 5.8 1.07 1.23
110 . 7.0 1.30 1.50
130 8,2 1.52 . 1.75
175 10.9 2.02 2.32
200 12.4 2,29 . 2,63
250 15,4 ©2.85: ... . 3,28
300 18,4

ig;ﬁg‘v:,,a.m_f. . 3;913

lBased on random sample of Nebraska test reports. Diesel fuel
consumption increases .6 gal /hour for each additional 10 p. t.o. hgp.

2piesel fuel cost of 18 5c/gallon
3Lubrication cost = 15 percent of fuel cost.
A rate of $2.50 per hour is charged for this operator tlme.aﬂlﬁ

budgets which include nlvht time ooeratlons, a 10 percent dlfferentlal
is added ($2.75/hour). . = “ S S ,

The reader is cautloned that! these costs are only for tlllage and
seeding operations and’ 1nclude no. harvest costs nor any of the. other
production costs of farm:mg° i

Machinery Comb1nat10ns‘>“

i 3

The tractors and machlnery combinations studied and thelr fleld ‘
capacities are presented in Tables 3iand 4.  Assumptions regardlng the
capacities and costs are glven in the footnotes to these ‘tables.  In' -
addition to the'nine ba51c sizes of tractors and their complements of _
machinery, combinations of . two or more tractors and needed machines were

developed and budgets prepared. Ownership costs and operating costs of
these machines are presented in Table 3.

In all machlnery comblnatlons the interest and 1nsurance COStS of
an appropriate sized harrow are included. even where its use is mot
specified. Tractor costs for harrowing are” 1ncluded only with plowing
of second year cropland on'the one-third fallow system. Also, the
interest and insurance costs of a tandem disc are included in each combina-
tion. The size of the disc is the same as that of the field cultivator.
A disc is included for the sake of flexibility and it is assumed that the
operator could substitute the disc for the field cultivator at the same
per hour repair, depreciation, and fuel costs.
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TABLE 4. FIELD CAPACITIES OF SPECIFIED MACHINERY.rﬁ{w o

U U Flgld Capa01ty e
Machlne R acres/hour hours/acre
R — {speed = 4.5 m.p.h. )

Chlsel plow or tool barlv;_ r

7 5,5 P18
[;iil&f A 156
et 7.3 137
20" 9.2 109"
ot 11.0 091 -
3p0 14.7 .068"
36%. 16.5 - . 061
L 45Y 20,6 L049
55' 25.2 . 040{% L
: Field cultlvator or tandem dlsc1 (speed = 5 0 m.p h )
: EEVARE 7.1 141
16! . 8.2 122
| 90" 10.2 ,098
| ERTAS 12.2 .082
) 27 13.8 .072
1 38! 19.4 052
‘ 44! e D 22ub e e OB
| 55, oo e s R o 28. 0 : h _036 . |
Press drills2 L (speed = 4 0, M. P h. ) o
- T 21:4' o Lo ey g 4.8 - - . 210 .
| 16* - e U504 185
5 20" 6.4 .156
v 24" 8.2 122
28" 9.4 . 106
34! 11.8 .085
421 13.3 .075
48' 14.8 .068
Plow-packer-pony drill3 (speed = 4.0 m.p.h.)
sy 1.6 .623
4-16" 1.8 , . 545
5-16" 2.3 ; o B42
6-16" 2.7 . 368
7-16" 3.1 2320
11-14" 4.3 .232

lFleld efficiencies of tillage implements equal 85 percent of width
X speed.

Field efficiency of press drills varied from 71 percent for 14'
drill down to 64 percent for 48' drills. Based on "Efficiencies of Field
Operations,' Paul M. Retzlaff, M.S. Plan B Paper on file in Ag. Engineering
Department, NDSU.

Field efficiency of plow-~packer and pony drill were estimated at
71 percent for smaller plows dropping to 69 percent for largest plows.

-continued=
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e TABLE 4. PIELD-CAPACITIES- OF SPECIFIED MACHINERY (CONTINUED) —

R T R RS Tt B A Field CaPaCitY': }
© " Machine oo oo v aeres/hour T U U hoursf/acre U

» 9349,’, : RN
7-16" .262
8-16"" 229 l

6-14" 2.8
3.8
’ . v 44 : . ’
12-14" e 5.7 175
6.7
8.3
0.0

Plow*gackere (bo ttoms) V.&» (speed

L4-14" -150--
16-16" P .120::
16-18" | 100

Melroe type harrow’ 5.0 m,p.h;)
40 oo 21.8 - v 046
50t Cobo27.3 T 037
60" . L 32.7 .03
70" S 38.2 - .026 .
80" . - C o 43,6 ©,023
100" U 545 .017 -

]

~ (speed

4Wifhéﬁt pony drill, speed increased to 4.5 m.p.h. and field
efficiency of 75 percent assumed,

Sps 4 den,n L ¥ s o
L Fl?;d»effl?lenCY is estimated at 90 percent. With 200 h.p. and
larger tractor, field speed increased to 5.5m.p.h.and acreage to:

60.0 per hour. o oo




Tabs 5. owNERSHIP

COSTS AND VARIABLE OPERATING COSTS' OF MACHINERY.

A S
.

.
.

lﬁﬁééfment
New . Averagel

: tion

- e-3Deprecia-:Repair
: Costs

';""Aﬁnualﬁw
: Int. & Ins.

_Implement

2. Size

iirwh.p,

Tractors

oy

Chisel plow -

65

75
90
© 110

130

7175
200
250

300

12"
le'

C 20!

Field culti{2=u

- vator

Tandem disc -

24!
32!
36'

45"

.:‘ 55'

L 14!
16!
-~ 20!
24°
27"
38!
44"
55!
66"

L14!
16"
20"
24
27"
38"
44"
55!
66"

12,100 .

33,000

25640

moso’

Dollars

751507
8,250 -

14,300 -

19,250
22,000
27,500

11,2000
© 1,400
L.1,600 0
2,200 o

3,520
4, 320
5,400
6,600 e

15600
“ 15920
2,160
3,230
3,960

4,950

5,940

“1,6808 7

1,920
2,400
3,000
3,375
4,750
5,720
7,150
8,580

[P T

o

3,933
4,538

5445

12,100
15,125

18,150

660
770 -
880
. la?lo -
- 1,452

1.936
2,376

2,970

578

1,188

1,777
2,178
Y 2,723
35267,

1,856

6,655
7,865 -
'10,588

660
. 880 -
~ 1,056 -

924
1,056 -~
1,320
1,650

2,613
3,146
3,933

49719?3;

:per_hour“:per hour”: .,Cqst34 ,

.54
-62°
L74
91
1.07°
1.4
1.65

2.06

$43
050
.58
"'.7.9, o
.95

1.27

1.56
1.94
2,38

tSSA{‘
4377
.58
.69
.76
1.16
1.43
1.78
2,147

.60
.69 o

.86
1.08

1.22
1.71°
2.06"
2.57
3.09°"

2 . 48 B ’.,‘

72
.83
.99
1.21
1.43
1.93

- 2.20
0757

3.30

.58
.67
.77
1.06
1.27
1.69
2.07
2.59
3.17

.50
.58
.77
.92
1.04
1.55
1:.90
2.38
2.85

.81

92,
1.15

1.44

1.62 |
2,28

2,75
3.43
4,12

330

381

457

559

661

889
1,016
v 1,271
1,525

55
65
74
102
122
. 163 . .

;SE”“?'ZQQ?’V“

249°
305

49
55
74
89
100 . .
149
183
229
274

78
e, 89
N
135 "
156

U¢ ﬁf£2i9’:"W

264
330
396
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TABLE 5, OWNERSHIP, COSTS AND VARIABLE OPERATING COSTS OF MACHINERY (ccnt )

SV INEE

‘W_Timplément;;;ﬁ,

fea.se we

Repair
Costs‘
per -hour!

;- Anmnual
-Int & Ens,
Costs

Press dfills <

Moldboard plow*packer
& pony drill L

Moldboard plow and
packer .

Harrow |

Mechanical drill '
filler :

Drill transportj
trallerll

16'
20"

28"’
36!

i# and_
Size -

4=14"
4-16"
5-16"

6-16" .

7-16"
11_ 14"

# and.

Size

6= 1"4" i
7-16""

8-16"
12-14"
L4-14
16-16"
16-18"

Size

40"
507

60", ",
70"

80!,

100" -

Size

28t.. |

36'

428
LAst

14t
241"

42':
48" :

Dollars |, ;aN

33 500°:
4,000
5,100
6,240
7,560
9,900
11,550
13,440

2,800
3,200
3,512
4,334
5,128
6,778

2, 361 o
3,1§3
3,727
4’7'22"
5,518
7,456
7,952

1,454
1,643
1,850
2,150
2,450,
3,050,

1,ddji‘f

993
1, 427
1,750,
1,937

2,200
3,432 !gﬂ"f

4,158 {ﬂ-p
5,445 f}\ '

51’540 R
1,760 ..

1,932
2,329

- 2,820 24

1,299 . .

1,734

. 2,050
2,597 -

3,035 7 1,

4,100
4,374

800
904

1,018
1,183
1’348

1,678
554
546

785
963

1,065

'3.33
4,25
5.20
6.30

. 8.25
9,62
11 20

C 1,79
. 2,05 ...
2,22
- i 2»66
13,15
CO 4,27

1,13

1,51

1,79
L2427
" 2.65
¢ 3,58
" 3.82

.70

.89 -

©1.03
11.18
U 1.46

162
185
288
349
457
534
621

129
J148.
162
196
237
313

109
146
172
218
255
344
367

67

L6
86
99

113,
141

22810

13510
194
238

.263

=continued=
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FOOTNOTES TO TABLE: Baero i G TR ' A o Bl

IS .
;

lAverage 1nvestment equals 55 percent of new price.

2Deprec1atlon per "hour determlned because of large varlatlons in
annual use of machines’in budgets examined.- Expected:service life of
tractors was 12,000 hours. All tillage implements were 2,500 hours
and. 1,200 for. drlllsc . ASAE Agricultural Engineers: Yearbook, 1967.. Per
hour deprecmatlon =90 percent of ‘original purchase cost:s/service life "
in hours, page 225. F ST LU T PL RS S SR R

3Repair costs assumed to equal 120 percent of new costs on tractors
and -tillage implements for life of 1mp1ement and: 100 percent on drllls.
Ag. Englneers Handbook, 1967, page 255, Cre e o e e

“V 4Includes 1nterest at 8 percent of average 1nvestment and
1nsurance at .4 percent of . average investment.. o

Tractor c03t (new) assumed to equal $llO per englne h p at all
sizes.i : - e iy T e e ST

r

y - el o e

Chlsel plowa vary 1n prlce (new) from $lOO per foot to $120 per
foot. Larger 1mplements Were more expensive because of hydraullc w1ng
‘llft unlts"anw hltc;.” S C S :

7Fleld cultlvator varled in prlce (new)'from $75 per foot to
$90 per foot. Larger 1mplements were. more -expensive because of L

hydraullc w1ng llft unlts and hchh

Tandem dl §4var1ed in, prlces (new) from $120 to $130 per foot.

1

R 9Press drllls varled in’ prlces (new) from $250 per foot on 14'
drills to $280 per foot on. 48' drills, Costs per foot increase with

size dué. to cost of hltCh.,_ﬂ‘ﬁ o e L ~;qg”r:“"“” R
lONo per acre costs estimated on drilil filler and dr111 transport

Eratler. Cost flgure glven 1nc1udes all. ownershlp costs. on .an ! annual
asisg, .. s o . L

,jilTrailétyaésﬁmed'needédiff?i“ilh"”
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 Given thé size of machine, the sequence of operations néeded, and °
the time available for field operations, budgets were prepared which
simply indicate the maximum acreage of cropland that could be handled.
with the various sets of equ1pmen and costs of operatlon at the max1mum
capacity size. oo gmo Lo el CEE R N

Results for One-Man, One—Tractor Comblnatlons h

: It was dlscovered rather qulckly that the most llmltlng tlme perlod
was during.-spring. operatlons,f Durlng the spring a 1Z-hour day was"
assumed; hence, 240 hours of spring operations were assimed and this was
found to be the most restralnlng factor. o

, The seedlng operatlon 1tself was found to’ be partlcularly restrlctlng
for the one-man, one-tractor system (Table 6). A maximum drill’ “width
of 48' was imposed. This was perhaps too lenient in that drllls of this
size are not:common because’these are tather- clumsy 1mplements to ' move
from field to field. In recognitioniof this factor, a trailer for '
mov1ng the drlll was requ1red for all drllls of 28' or w1der.‘

In addltlon, on the one-man, one-tractor conblnatlons, the size
of drill was not determined by the power supply but more on the basis
of fitting to other machlnery components.  For 1nstance, Wlth the 65 h.p.
tractor only a 14" drill was budgeted although ‘this siz ze tractor could
be expected to pull up to 24' of press drill. The 14" 'was chosen to allow
double hitching of dlSC or cultlvator and drlll.u: u

i o

Tlme requ1rements for determlnlng the acreage that could be operated
assumed seeding as a separate operation. " Perhaps some time could be
saved by doing the second spring tillage and seeding in one.operation.
Total, field. efficiency with both. operatlons would, however, be less
than’ as budgeted but the dlfference 1n results would not-be, great.k

Sprlng seedlng thus appeared tox be the main . bottleneck in. determlnlng
the maximum acreage of land that could be operated ‘with a given one-
man, one—tractor system.

JEEL EEN Foad SN o
Wlth these one=man; one-tractor comblnatlons and a rotatlon of

half-fallow-half-crop, total maximum cropland acreage averages about

13.8 acres per tractor horsepower with tractors from .63 .to 130 horsepower.

Above that size it began to ‘décline, - reachlng 11,6 at the 300 h, p. size.

The decline is due to the seeding bottleneck mentioned above. Total

tractor hours were about 615 hours, again declining slightly at the

large size and for the same reason. Of these 615 hours, 240 were used

in the spring planting season, zbout 350 in the summer for summer fallow

tillage and about 25 hours in the fall on stubble tillage.

Annual machine costs increase as size increases due to the higher
cost per foot of width of some implements and because of the declining
field efficiency of large implements, primarily drills. Offsetting the
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~ hlgher machlnery costs, operatorllabor costs decllne qute sharply as mpiuw;,mwijm

size of tractor increases, from $1.88 per acre for the 65-h.p.;

tractor down o $.44 pér acre for the 300 h.p.' tractory .The total

of these two: costs decllne from $5 32 per- acre at 63 ‘h. p.«to $4 bl

per acre at 300 :h. p..' C0sts per acre decline very llttle after 200 h.p.

due to. the seedlng bottlenecks mentloned. ;o
Wlth ‘a - rotatlon of one-thlrd fallow and no sprlng plow1ng, the T

spring plantlng capaclty is ‘the" same as for one-half fallow systems.,< :

Total acreage is less: because less land is fallowed. Per acre intetest ;

and insurance costs are hlgher because 'fewer: dcres are- operated.. Per

acre annual machlnery costs- range from $3 78 w1th a 65 hup. -tractor to .

$4.50 with a-300-h, o Pa_ tractor. Labor costs per acre decllned as before

so that total costs per acre decllne w1th 1ncreas1ng tractor SlZe.';

RN e

, Wlth ‘this rotatlon and tlllage pran, total crop acreage ranges from
10 acres per h. p. w1th a-'65-h.p. ‘tractor dowir to 8.7 acres per h.p.. -
w1th a 300 h.p. tractor,; Total tractor hours are only about 445 hours f{
at 65 h. p ranglng down to 411 hours at 300 h p. , ﬁ?,r‘m o d.i
}f Wlth ‘a rotatlon OfxOhG'thlId and plow1ng of second year cropland,
the added tillage requrrements further reduce spring plantlng capac1ty.
Acres; per horsepower _ranges from 9.6 at 65 h.p. down to 7.8 at 300
horsepower. ~Per: acre costs. are: hlgher due -0~ the larger tlllage requ1re~
ments-anid ‘the. lower acreagés. - Wlth this rotatlon ‘and tlllage plan, :'
L total tractor hours’ range from 440 hours w1th small tractors down to. .
C 406 hours,w1th 300: h. p. tractors. S o '
The reader should be cautloned here not to use. Ehese results to; k
,3make decisions regardlng the proper rotation or’ tlllage system for his ©:
farm. Although a system with no plowing here shows lower per acre
costs, no comparison is made- of dlfferences in yields. The.. plow1ng :
‘method. is ‘higher- cost but it may well give greater returns per acre and ;
agreater farm: proflts.' "The - results presented ‘here should be usedi to makes
i scomparlsons between sizes of equipment for a glven system of rotatlon ‘
) ,and tlllage rather than between systems. S a ‘

: It is 1nterest1ng to note that fuel’ costs were very similar :

fregardless of: the sizes of tractor for a given rotation and tillage

;system., With one~half. fallow systems, fuel costs ranged from $.59 to

p$ 63 per acre~ w1th the one-thlrd fallow and galel plow1ng fuel costs {

gwere sllghtly lower. at $.57 to $e 61; and with one-third fallow and

‘ Lplow1ng, fuel costs were $.61 to $.67. The" dlfference between systems
D ¥ understandable. The one=third fallow system requ1res less tlllage

o _per acré. of cropland due to the reduced fallow, and the plow1ng adds
V jfuel costs,>‘; ‘ : ' oy . i

i

Results for Two-Man, Two Tractor Comblnatlons

o~
Wt

, To overcome'the bottleneck of 11m1ted seedlng capacrty relatlve‘to
"tlllage capacrty, a"second set of machlnery complements were budgeted

i
|

[N




where two-men were'combined with two tractors: (Table:7).. In these -~ . -
examples one large tractor is used to perform -allvof:the:spring tillage -
~and a smaller tractor on a drill does all the seeding.

... Several combinations of ‘small and.large tractors were experimented
with but it was found that the costs Wduld'bémhiﬁiﬁi55655Y¢ﬁéféhihg:pﬁe_,m
seeding capacity of the small: tractor with the tillage.capacity..of one
larger tractor. "In these budgets, the-small’ tractor can seed as many :
acres in’ 240 hours as the large. tractor can till twice din the same. . -.

1éng;h o6f time., These assuimptions are recognized asvbeing;rathergi}-~;;‘
simplistic but hopefully they: are still-wsefuli.ies _o.oooin- o b 0, o

With these two~tractor combinations, some economies were gained
in‘machinery. use. Only one drill and only one chisel. plow were included .
in' each combinatioh. Also, of course, the 'large tractors.were not. tied '-:'
down to pulling drills that under-utilized their capacity. and total .= i
acreage could be much greater for the investment. Hence, estimates . of .
per acre machinery investment are lower. . ' T tmenEnn Un
S - Sy . R £ L R T S R RSN

- With the one-half fallow system both tractors would have to be

used for summer fallow use. : The large tractor was limited to 500 hours

during this;séann’éﬁdVEhéfréméinder}mouid‘haVe;ﬁplbe;performed;byuthe s
smaller tractor. :With the one-half fallow system annual tractexrihours - -+
would be about 775 hours:on the large tractor and.about 440, hours.i -~
on the smaller tractor. The large tractor is used 240 hours in:the:spring,
500 during the summer,and, 35 in the fall. The smaller tractor is:used . . -
240.hours in 'the spring and about ZOO;hours;pn,sUmmerjfalch operationssi. .. -

. The maximum acreage that can be operated varies from 3,934 acres to
7,058 acres with the bnéﬁhélf fallow system. /This. averages about 16.5 acres
per tractor horsepower. In, comparison, on the oné-men.combinations the-: "
range was from 13.8 down to:11.6 acres, per horsepower; . Hence;:per- ¥
acre machinery costs are-somewhat lower here dué’ to. lower per.acte SR
investment. - The annual machinery costs here run from $3.31 to$3.39 7

CQmPared to $3.42 to $4.00 with the one-man. combinations. sl . in

" Withthe one~third fallow system all summer fallow tillage could,be
handled with. the.large-tractor.. 'This means that the small tractor is~
used onlijéO,hqurs;in,the;springﬂfor,seedingcandﬁnosinvéstmeﬁtLis.
needed in tillage implements for the small tractor. Even with-the:- ,
low annual use of the small tractor, per acre annual machinery costs here
were $3.37 .to.$3.60 compared--to '§3.78 t6 $4.50 on:ithe:dne-man combinations

one-third fallow, no plowing).

With the one-third fallow system-and -plowing:, the large ‘tractoriis
budgeted to do all the spring tillage, both plowing and other tillage.
The small tractor is budgeted for seeding and harrowing. It was not
required that the harrowing be done within the 240 hour spring time limit
specified. The budgets indicate that the small tractor would be used
for about 200 hours for seeding and 35-40 hours for harrowing. Hence,
the size of farm here was not limited by the seeding capacity but by
the tillage capacity of the large tractor. ‘For the plowing system, lower
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TABLE 7. “MACHINERY- COMBINATIONS;: MAXIMUM CAPACITY ACREAGES CANDTCOSTS 7~
(TWO—MAN TWO—TRACTOR COMBINATIONS) i ,5 LU SRRy wno mrnae G

: ~ Mfraororqérzesﬂkhhpd)‘ :
e weyE 175 _75.8 200 90 & 250 130 & 300

Machinery InVentOry3*“é“?wV~..- e R .
Chisel 'plows.(2) sizes. ' . : 12 &32' ¥ 14 &36' : 16 &45' oz V24 &55'
Field cult.” & discy: 51zes' Vi "’14 &38’ . 16'&44' . 20'&55' 2];&?6
Press drill- (l), size _.fx?u 1A B ”;:28T-v oo "36’r-3';n‘;-48'
Harrow (1), size. = v o Ao ARV BERRC 16 A o 60Y . e 0 80
Plowl (1), # of bottoms, width Lge1a L 14=14" . d6-16" ... 16-18"

I A e 1/2? fallow:. ' L
Max. cropland’ capacity (acres) =~ 33934 [ 4,528 1.0 5,648 - 75058
Total'machine invest. ($) . 27,795 ... 32,9860 T, 078 v 052,486
Machine invest./acre ($) - s 1 7.060 -0 07,28 L liin 7.27 - 7 obl
Annual machine ‘cost/acre - bé-Ff”*BSSﬁ’--“‘i'wBQBIs ol 3533” 3,39
Labor cost/acre ($) 8L s iy, L6049
Machlnery plus labor cost/ac. ($) 4.18 4 05 3 93 - 3.88

Ay s [ : T y K

w e »~?"ﬁi~¢:. 1/3 fallow (no plow1ng) o
Max. cropland capac1t¥ (acres) “2@95031ﬁ“ =3 3967‘”" 4,236 00 0 5,293
Total machine invest, ($) - 25,633 30 500+ 37 998 ' 47,990
Machine invest./acre' ($) _-"‘8'69'5‘5 :'f8?98f“”*“ '8 97" T9.07
Apnual machine c0st/acre ($) Pove3,370 S0 0 3,500 7 3,54 0 T 3,60
Labor cost/acre: ($) . f“.74 T o RATTE A LA 1/ R )
Machinery plus labor: cost/ac. (8) o4, 11 -+ 415 . - 4,06 1 4,02

B '/’\ - . T e ey,
B ? FEEN s

oo 1/3 fallow (with" plow1ng) ,
- Max, cropland capac1t§ (acres) 2 442~*71~3 2,812 3,510 © ¢ 4, 236
Total machine invest.=? ($) " '5‘ 28 2300 ' 33,535 42, 098 “’152“364
Machine invest.:/acre ($): v 11,56 - "11;93“" ¢ 11,99 77 12.36
Annual machine: cost/acre ($) ©3,91 0 T 4,04 J"4 08 g1
Labor cost/acre ($). o L83 Tt G720 B8 T 48
Machinery plus labor cost/ac. ($)- Ge7b i CUIG,76 0 LT 4 66 T 4.69

lNo pony’drllls used 'in  these- comblnarlons.< Seed in“ separate
operation:with small:tractor and press drlll ‘All plow1ng done by
largest tractor R TN I R R A e

2N0 tlllage 1mp1ements needed for small tractor. Small tractor only
used for seeding. R

:SSame_as‘aboveﬁplue investment in plowand packér:f5

[
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costs would have been obtained if the machinery combinations were o
changed’ to expand the spring tlllage capa01ty relative to 'the seeding
capacity. For instance, with the 200 h.p. ‘tractor (second combination)

a 65 h.p. tractor.and 24! drill could handle all the. seeding. . This change,
from a 75 h.p. tractor and 28' drill to the 65 h.p. tractor and 24' drill
would reduce costs- by about 5 cents per acre. ... .

“'On both of the one—thlrd fallow systems, the small tractor is under-
utilized in total for the year since it ‘is used only during the spring’
and' not needed for summer fallow operations. Total hours on the small
tractor is only 240 per year.‘ This is rather low., Since we: charged
depreciation on an hourly basis we have most likely undercharged for
depreciation on the small tractor. Doubling the depreciation change
for the small tractor would only add about 5 to 6 cents per acre to torel
machinery cost.’ . This amount should be added to these’ machlnery costs’ )
unless the tractor is used for other purposes on the farm such as 1n graln
or hay harvest for llvestock uses. S

BN

Results for Three-Man, Two-Tractor Combinations

‘ One way to’ reduce machlnery 1nvestment per acre is to run tracrors
day- and mnight, Tlllage operations could be performed at nlght as ‘ Q“
satlsfactorlly as in the day time. ThlS may mean’ hlrlng extra help,_, .

."In this group of combinations the 51ze of' the’ 1arger tractor has
been reduced considerably" and instead it is run 440 hours in the sprlng
instead of only 240 hours: Here we combined”2"907h.p. tractor’with a ~"
65 h.p. tractor compared to a 175 h.p. tractor in the previous set of
combinations. nght time use of the large tractor is also allowed for L
summer fallow tillage if needed. In this sét of’ degets, night time. ‘
operations are-charged at a'rate of $2.75 per hour for operator tlme
compared to $2 50 for day tlme operatlons° ‘ '

The max1mum acreage capac1t1es for the various rotatlons and tlllage
practices are'about the same here as’ estimated ‘for ‘the two=mafi, two-
tractor combinations (Table 8).

[

"#ith the one-half fallow systems, the small tractor is fully
utilized (500 hours) for summer fallow ‘and ‘the large’ ‘tractor - is- run
about 700 hou¥s on suminer fallowing. Hence; abolit“200 hours ‘are
assumed to be night time operations and charged $2.75 per hour., Total
tractor hours.:for ‘the -one-half fallow system-'ate about 700 to 740 hours,‘
on the small tractor and 1,150-1,200 hours on the large tractor. This~ ‘is
more hours on the large tractor than normal L L 2

¢

[ S

With the one-thlrd fallow system and no plowing, no tillage either
in -spring or in summer fallow is"performed by the small tractor. The
large tractor is used for 440 hours in the sprlng and about 520-540 hours
in the: summer, so 20-40 hours would be ‘dt night rates. "Total tractor hours
would be 240 hours on the small tractor and 1,000-1,040 on the large tractor.
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- TABLE- 8.—~MACHINERXiCOMBINATIONS MAXTMUM CAPACITY. ACREAGES,-AND COSTS.-
- (THREE-MAN, THO~TRACTOR COMBIVATIONS) B

65 is0

Tracto* Slzes (h p )

75 & 110 90 & 130, .- 130. g 175

Machinery Inventory :

. Chisel plows. (2) sizes .: . 12'816'. ‘Cglél&ZQ’, . 167&24i,,-;5v24'&32'
‘Field cult, & dis¢ . .. . 14'820" t;,lG &24' 203&22';;; 271838

"'Press drlll (l) size. - 7 - 24' . 28‘ Lo 36! 48:
‘Harrow . (1) .size. : 1) 50! 60' e 280
Plowz, # of bottom, s1ze L 6- 14";» 7= 16" e 8-16"‘ ;uu"lz l4"

(l) w1dth o L : SRR
: .L/._Z._EE_EEE e

“Max. cropland capaclty (acres) 3, 740 4,512 - B, 400 . ... 7,104,

“Total machine invest. (§) .19, 406 . . 23, 757 . - . 28,688 239,634

*'Machine invest./acre ($) 5 19 5426 .. . 5 3L 5i58
Annual machine cost/acre ¢)) 2.96 3.08 3.03 3.21
Labor cost/acre (%) 1.43 1.20 1.00 .75
Machlnery cost labor cost/ac ($)4 39Afoﬁ ~4u28»,.< o e 03 3.96

Y -1/3. fallow (no plowing)

" MaXx'. cropland capaclty (acres) 2 805;7jf] 3 384; 4,050 . 1.5,328.
Total machine 1nvest.,($) . 17 244 .21, 271.‘53 25 608: 35,138,
Machine invest./acre (§) * : 6 15 6,29 6 32 6 59
Annual machine. cost/acre ($) -3.05 3024 v+, 3,14 . 3,38
Labor cost/acre %) .. o Ll.2l- 1,020 o020 .85 e 64
Machlnery cost, labor cost/ac. 4,26 . 4, 26;» 3,99 . 0 4,02

' o . l/3gfallQWj(With;plowing)
Max. cropland capac1t§ (acres) 2 259 ;2,913 o : ..3,366 . 4,476
Total machine invest.- ($) 18, 543 -., 23,005 , .. 27,658 -.. 37,735
Machine invest./acre (§) ' _8 21 ..7.90 . 8.22- . . 8.43
Annual machine cost/acre ($) 3.63 3.53 3.72 3.82
Labor cost/acre ($) . : 1.38 l.12 -0 W95 071
Machlnery cost, . labor cost/ac ($)5.01

475 4.67.n ¢ o:4u53

lLarge tlactor used both day and nlght for max1mum sprlng use of
440 hours, Large tractor also used at night for summer. fallow1ng.<

4"y

i 2No ‘pony drlll used 1n these comblnatlons.i One plow used w1th

largest tractor.

3 ° -
Day labor at $2. SO/hour, n1ght labor at $2 75/hour.

4W1th thls rotatlon no tlllage 1mplements needed for small tractor. ’

5

etractors.

A

No tlllage 1mplements for small tractors 1ncludes plow for large ’




With one-third fallow and. plowing, ' tlllage requlrements are ‘high in
the spring. Hence, with the big tractor ‘doing ‘all of ‘the ‘spring tillage
the small tractor is used for seeding only 185 to 200 hours and about
35 hours on the harrow,. As.with the . two-man ,. two- tractor system, here
. 'the spring bottleneck 'is the tillage and not the seeding; the Llllage 7

capaclty should be 1ncreased relatlve to seedlng capac1ty.. -

Costs could be reduced sllghtly by changlng the 'sige of 1mp1ements
when spring plow1ng is required. ~ With spring plowing the total tractor
“hours for the'small tractor would only be 220- 240 hours and about 920-v

940 hours’ on' the large tractor.

Comparisons of total per acre costs indicate that the three-man,

. itWo-tractor’ systems generally have ‘higher costs than the: two-man, twor
“7_ tractor system for comparable size and cropping systems. ' These compari-

. sons willibeﬁpresentedlin Tables 10-12. and discﬂssed more fully later.V'

Results for Four-Man, Three-Tractor Combinations "'

A -set.of still.larger capacity machinery combinations were budgeted

. where one large tractor, to be used day and night, is:matched:with: two
smaller tractors which do the sprlng seedlng and help 1f needed w1th

. the summer” fallow R L L : .

k Wlth one-half fallow systems the. 1arge tractor is used A4O hours
~in the spring, 700 hours in the summer, and 60-65 hours in the fall.

"The two small tractors are used 235~240 hours in the spring and 500 hours
on summer fallow._v;~”

Wlthhone%thlrd fallow.and no plowing, no tillage- 1mplemehﬁs are
‘needed for either small tfactors. The large tractér can handle all the-
~ spring tlllage and the summer fallow if it is-used about 535 hours.~~~V“
Total tractor hours aré only 235-240 hours each on the two small tractors
rand 1,020-1,040 on the. large tractor. - PO e e -

With one-thlrd fallow and plowing, the spring tillage requirements
" ‘would again be the bottlenmeck.. In. these- comblnatlons a chisel plow
was added for the smallest. tractor whlch 1s used for about 70 90 hours
to help with sprlhg tlllage. : L Coanr o . :

Hence, the large tractor:is used for 440 hours 1n ‘the sprlng for
tillage and the smallest tractor for 70-90 hours. The middle size
tractor:is used for-240 hours for seedlng and ‘the small - tractor seeds
for 150-170 hours. o

All summer fallow- tlllage can’ be performed by the large tractor in
about 465 hours, :
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‘*TABLE -9+-—MACHINERY- COMBINATIONS MAXIMU% CAPACITY AC?EAGES »AND COSTS
(FOUR-MAN THREE fRACTOR COMBINATIONS e fﬁ ‘,¢_3‘ﬂ : i ST

R Trdctor Slzes (h.p ) i
65 65 175 65 75 200 75 90 250 110 110,300

Machinery luventory . . .

Chisel plows (3)51§es 12' 12' 32' 12' 14' 36' 14' 16 45' 20' 20',55'
Field: cult., discs: , 14' 14%, 38' 14'.,16' 44" 16' 20',55" . 24' 24',66'
Press drills (2) sizes: .. 24 24' 24,28' 28' 364 o 42" ,42'
Harrow (1) size =+ o~ L0 ;40',,, o ~._50' 70"

Plow3 (l) # bottoms, size 12~ 14" Lo le=14" .16-16" oo+ 1 16-18"

Wldth :
EEUREE T R R s e -1/2 fallow.: R
Max. cropland ‘capacity (acres) T334 0w By 300 - ¢ 10,176 012,570
Total machine invest. ($§) - - 36,952 -~ 42501L: . 751,926 - .:..65,081
Machine invest./acre ($). =,‘T5l041':anuj“*5.06_< ~‘xw‘5 100 . <o 5,18
Annual machine cost/acre’ ($) 3,03 3.11 3.13 : 3.17
Labor cost/acre ($) 1.01 .90 A .59
Machine & labor:cost/acre ($) - 4.04 " " valox_;,_;;gu;3;87 3.76
T D ‘ oo 1/3 fallow (no plow1ng)
Max. cropland capa01tx (acres) 5 500was' 6,225 275632 009,428
Total machine invest, ™ ($) 334552 .38 419::[fs 47 680 -’ :58,899
Machine investment/acie ($) 6«10 "V«" 6;17' oo 6}25~ﬂm1* 16,25
Annual machine cost/acre (9) 3,16 3,25 3.31 3.35
Labor cost/acre ($). . .~ = - Ny 7 T . ARTE SO % B <45
Machlne & labor- cost/acre ($) . 3,900 13,92 s 3086 ¢ 3,80
' : ' 1/3 fallow (w1th plow1ng)

Max. cropland capacity (acres) 4,755 5,445 6,780 - 8,175
Total machine investment ($): H 36,809 ..az,llém: 3 ;52,550ﬂusﬁ 64,483
Machine. invest./acre ($) . : - . ' 7.74 ©o 78730 o 7075 0 7.89
Annual machine cost/acre ($) . 3.59.. .. 3.65 ©oe3070 0 13,72
‘Labor.cost/acre ($). - . .87. . 7T o .62 o .50
Machine & labor cost/acre ($) Golb o Geb200 4,320 104,22

lLarge tractor used both day and nlght for ‘maximum- spring use: Of
440 hours. Large tractor also used at night for summer fallowing.. -

2No disc included for middlessizeftractor.wxj

3No pony drlll used in, these comb1nat10ns.: PIOWKused w1th largest
tractor only. : :

QNQctillage_implemﬁnBSmneeded'fér'two.smalleritfabtbrSQ
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"Results' for A1l Machinlery Combinations for One-Half Fallow ‘Jiﬂ

- The budget results-for-all machine combinations. examlned for the one-
half fallow system are’ summarlzed in Table 10. Here we present the’

‘ max1mum acreage capac1ty, ‘total" average machlnery investment, ‘and annual

per acre- machlnery and labor .cOSts.-- for - each comblnatlon suldled.‘ leen the

""land one has ‘to farm, one can choose the machine’ ‘complement needed;

a given machinery complement, one can determine how much land one could

handle

and thus how much addltlonal land an operator could. try to rent -

or purchase._

With' one-tractor comblnatlons, per acre machlnery and labor costs
oontlnue to ‘decline as size of tractor is 1ncreased ‘because labor costs

““are reduced more than machinery costs increase. As reported earller, the
N seedlng bottleneck llmlts the acreage capa01ty of the one—tractor system.

The two-tractor systems show’ conslderable economles over the’ ‘one-
“tractor systems. For instance, if a farmer was operating about 3,500-4,000
actres he could choose from either of the follow1ng.

1.
2.
3.
G,

4-75 h.p. tractors and assoc1ated equ1pment.
1-300 h.p. tfactov.

The 65 and 175 h.p. two-man system,

The 65 and 90 h.p. three-man, two- tractor system.

With four 75 h. p. tractors hls per acre costs would average “about -
$5 04 per’acre. With one 300 h. p,‘tractor his costs would be $4 44
‘per acre which is a con51derable saving. Addltlonal savings can be

‘‘obtained by using the 65-175 h.p. two-man comblnatlona With thls system

“his costs would be about $4.18 petr acre.

The three-man, two-tractor systems generally 'show. higher costs .
“than the two-man, two-tractor system, Substltutlon of night labor for
machlnery 1nvestment does not appear pro fitable. However, if the pay.
‘'rate for day labor was $l 50/hour" or less, the three—man system w1th nlght
use gives lower costs." - e

. .The .four-man, three~tractor systems do not. actually give any -lower.
costs than the two-man, two-tractor systems for a farm size of about
2,000 acres. With 10,000 acres, one would have to go t¢'more than two
tractors and one should try to keep labor costs down by use, of large
tractors.® : . :

Regardless of the machinery combinations, the fuel costs per acre

differ

very little. They range from $.54 to $.63 with most combinations

showing fuel costs of $.55 to $.57 per acre.
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~~TABLE "10.: - "COMPARISON OF RESULTS WITH VARIOUS MACHINERY COMBINATIONS “FOR™-
ONE~HALF .FALLOW SYSTENS. '

P

' :é-w,’,‘:;gMax1mum '53 Total ;m’ ' “!Annual 1; Cost: " ;..
) Machlnery ... Acreage. - “‘f Machlnery Méchlnery_ ., iMachine cost
i Gomblnat¢ons jCapac1ty . Investment " Costl " Tabor“. . =~ and labor
‘ .h. p. *m{w “,jﬁ,(acres)ﬂ7g,”w (doliars) y“’($/ac;e): (§/§cpe)ﬂy'($[gcre)

"One-man, one-tractor :f. ~  B

657 . 900 " 8,820

75 . ...1,036 7 10,128 -

20 L 1,2287 0 12,348 g
S0 0 L,534 0 0 15,740 5
130 1,784 U 18,967 .
175" . 2,342 . 25,376 .
200 . . . 2,652 . 29,348 o
o250 ... ..3,138 . 35,440 -
w300 ... 3, 478ﬂlbif”,40 455&

1. 881;A;.;'5132
1.62 . 5,04
. 1.36. - 4,87
1100 L 4,72
CL95. 4,67
W71 4,56
.62 4,48
W5l ... 4,46
44. L bbb

R s & : 8 =8 o o .. -
L0 ® oo U B e

.6

R L s D W

Two-men,;two-tractoxs"". T
C 65 & 175 3,934 0. 27,795 v 3.3k . .84 4,18
75 & 200 4,528 7 732,986, ¢ ¢§M3,3l”‘,v;f;i T4 4,05
bRt
3.3

90 & 250 - 5,648 41,078 T 3,330 . 60 | 3.93
130 & 300 . 7,058 L .52,486 . . ; Qy:'W_;, .49 . 3.88

Three-men, two-tractors. . . .. .. -/ T s cav
654890 - - . 3,740 7 V19,4060 .. 2,96 . 1. 43.,”, 4.39
75 & 110, 4,512 0. 23,7570 003,08 . 1,20 . 4,28
0 90-& 130 .. .- 5,400 28,688 . 3.03. .. 1.00 . . 4,03
130 & 175 7,104 739, 634’ o321 5 075 0 3,96

Four~men, three~£ractors:,;}q;;' O T R
65,65,8 175 7,334 - .36, 952f L 3,o3v, L. 01 c 404
65,75,8 200" 8,300 . 42,011 . . <90 .. 4.01

. 75,90,& 350 10,176 . ..51,926. .. - T4 3.87

' 110 110 8300 12,570 65,081 .59.\ 376

lAt max1mum capac1ty acreage.,@;!
2Labor hours = ] 110 percent of tractor hours, day labor at $2 SO/hour.
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Results for All Machinery Combinations for One=Third Fallow With
Mo Flowing ...

Table 11 presents a summary of budget results for the one~third -
fallow system with no plowing.’ Almost ‘the 'same. conclusions. can be drawn
heré as with the one-half fallow system. The two-man combinations ‘show
considerable savings over one-man combinations. Here the three—man, two-
tractor combinations show costs very similar to the ‘two-man, two-tractor
. combination. In this case ‘Very littlé€ fallow work would have to be y
performed at night. If labor .rates are any lower than here- assumed “the
three-man system would p0331bly give lower costs,

* Here the four-man, three-tractor systems give lowest costs but not
a great deal lower than the two-man, two-tractor system.

Lo oo With all comblnatlons, erl costs range between $ 50 and $.61 per
acre with most being between $351 and §.54.

Results for All Machlnery Comblnatlons for One-Thlrd Fallow w1th Plow1ng

- Agaln, substantlal cost - -savings ‘are poss1ble through use of larger
tractors and with use of two-tractor systems. With spring plow1ng of
second year cropland, spring tillage requirements tend to be the bottle- : -
neck rather than seeding. Actually, improvements in ‘these’ systems could
be made by incrédsing the tlllage capac1ty relatlve to _the seeding , . -
capacity, i.e., combine the 65 h.p. tractor and a 24' drlll with the 200
h.p.: tractor instead of the 175 h.p. tractor° (Move " ‘up one size -on the ;
large tractor or down one on the small" tractor.) With ‘such cha'lges9 ‘all
of the two-tractor system could show slightly lOWer costs, than here
budgeted (5-6 cents per acre)

; Fuel costs w1th this rotation system range betweeu $.56 and $ 67
per ‘acre with most in the $ 56 to S, 59 range. :

,\. .
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TABLE 11. COMPARISON OF RESULTS: FOR VARIOUS MACHINERY COMBINATIONS FOR
ONE—THIRD~FALLOW~SYSTEMS (NO~PLQUING)* frtm i e e

Max1mum thal Annual Cost

"ty Machinery o

Investmént. .

»‘Maghinery ? ~
. Costlui.

of Toowl
LaborZ. ..

‘Machinery

iand labor cost

One-man, one-tractor

65
275,

90 Sttt s o

110
130

Cq7s e R

200
250

300 FER IR SEE

1,151

Two-man , two-tractors

65 & 175 .
1756200
90 & 250

Thiee-men,

2,950
'H,3 396';“_53
4,236,
5 293NHM'"

AEWO;tractors

65 & 90

75 & 110 -

908 130"

130°& 175° ,'

Four-men,"

S

thféé—tractorsﬂ:‘”

(acres)“,g

‘ 675:';» 1 L
921 £

1,338,
D157 .

1,989
b 2,35
T 2,609

"2, 805;$ﬂ“'“
3,384 .
4 oso;_\f'“
5 328 o

65, 65, & 175

65, 75, & 200
75, 90,-& 250
110,110,& 300

5,500

9,428

6,225
7,632

;j:(ddlla:s);f

15,740

SR 18,967 % -
, 25,3/6

29,348

Y 3.5. 44‘0 Ve e
40,455, .

‘3'21 ,271
.25,608

33,552
.. 38,419
47,680

58.899

8,820 1 -
- 2125348 s

N S Y T T
U o NN WO oo .

125,633 .7 1,

30,500 '3,
37,998, . ,.3
j:475990‘

17 245H?}”;5'”

Ey 35 138"‘:'. ':.;;:‘

e 0,

. LY

OYorPr®NO® -

T (§/acte) T

1,78 '

1,56 "

_ﬂy‘l 30

1.05

;90 Jf.

.59

;”aqg Jg(Q 'f

43

R VXS E

.65
‘"*:.SZL“

‘,“. o 42 ..4‘ 4;

a2k s
l O?g:T  -
SRRt
AR Y ¥"'M'J-

74

L O

‘.45 §

;6$/acre)f

i ($/acre)

o e o

°

s =

®

Epprpucuaa
VOOHO OFWU D
WEPEOEEBNO O

Ipt maximum capacity acreage.

2Labor hours =

hour, night labor at $2.75/hour.

110 percent of tractor hours,

day labor at $2.50/
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COMPARISONS OF RESULTS. FOR VARIOUS MACHINERY COMBINATIONS FOR
ONE~- THIRD FALLOW SYSTEM (WITH PLOWING OF SECOND YEAR CROPLAND)

War1mum

Total Annual - B ““Machinery
Machinery = ,Acreage‘¢ '3 Machlnery Machlnery _Labor " and -
Combinations . - Gapacity . Investment © cost 'MCdstz‘ Labor Cost
hap.fwfv : (acres)r (dollars) ($/acre) ($/a¢§e)?j'($/acre)]
One-man,,one-tractor ';;"v~;,, . A;:l} - ; o ffw o
65 €23 . 10,30 4 a1t 6.30
75 . S 714 .. 11,888 . 4,37 'l.6s 6,03
90 864 .. 14,280 C4.30 “1.38 7 5,68
110 1,057, 18,068 = 4,52 1.13 5,65
130 - - 1,222° - .. -.21,787 .. 4.68 .. .91 5,65
175 oo Ll,644 o 29,104 . 4,66 7 720 ' 5,38
200 1,773 .. . .032,383 .. 4,87 7 .65 . 5.52
250 ©oTi2,111y 39,540 . 5,01 .54 5,55
300 002,354 . 44,829 5,07 " .47 i,ig‘5 54 .
Two-men9 two-tractorS:l' e o
65 & 175 2,442 28,230 3.91 .83 474
75 & 200 . 2,812 33,535 4,04 W72 4,76
90 &.250 . . 3,510 .. . 42,058 4,08 .58 4.66
130 & 300 . . 4, 2365,, . 52,364 4,21 S .48 4. 69
Three-men, two-tractors‘g AT T 7
65 & 90 2,259 18,543 3,63 1.38 5,01
75 & 110 2,913 23,005 ' 3.63 rL12 4,75
90 & 130 3,366 27,658 3.72 .95 4.67
130 & 175 4.476 37,735 3.82 .71 4.53
Four-men, three-tractors
65, 65, & 175 4,755 36,809 3.59 .87 4,46
65, 75, & 200 5,445 42,114 3.65 .77 b b2
75, 90, & 250 6,780 52,550 3.70 .62 4.32
110,110,& 300 8,175 64,483 3.72 .50 4.22

1

At maximum capacity acreage.

21.abor hours = 110 percent of tractor hours, day labor at $2.50/
hour, night labor at $2.75/hour.



secie Bome” partlcular cautions-should-be taken when lnterpretlng the
results presented here. Thls analy31s 1s extremely 1ncomplete in its

‘scope._ The* or1g1na1 assumptlons made ifr regard to ‘time available for' -

Cfield work operatlons performed, machlnery dapacity, jand machinery. :
prlces are considered to be reasonable; however, thesée cost estlmates
are only partial. The reader must remember that these costs include
only machinery and labor costs for tillage and seeding: ‘gperations.
Other machxnery costs of harvest are not’ included. ‘Other costs such -
as seed, fertlllzer, herb1c1des, harvest 'labor, graln storage, and
'handllng, and farm overhead are not 1ncluded°

iy _Also, the cost flgures presented apply only for the acreages’
glvena; For.any set of machiflery here’ ‘studied, the per acre costs would
‘be hlgher if the acreage operated is 1ess than the maximum capacity::
dué to the fixed nature of costs such’ as 1nterest and insurance. tL
Depreciation costs were here estimated on'a per hour basis, but if :

machinery hours are reduced considerably, the hourly cost of deprec1a— ‘

‘tion should be increased. = Machinery depreciates both from:wear and. :
from obsolescence. S I L ; -

" Also, as  stated prev1ously, these rTesults should not be used byf

themselves to decide on rotations. A onme-half fallow system may.

show lower per acre costs here than a one-third fallow system, but
this alone can't be interpreted to mean that it is more profltable,jo-
Returns must also be examlned.




