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PRODUCTION SYSTEMS CONSIDERED IN THE ANALYSIS

Various methods of producing corm, hogs and cattle were
comsidered in the lineay programming analysis. These ﬁethods
are described and resource requirements and production are pre-
sented for each system.

N

Corn Production Systems

The different corn production systems involved various -

Field Operations - Machinery Systems - Seed Varieties - 2lanting

Periods and - Harvesting Perxiods.

A, Field Operations and Tillagé Systefms
he various opgrations involved in corn production are
defined as follows:

1. Preplant operations: These include all spring operations
prior to planting, The nature of these depends on the
tillage system chosen.

2.  Planting

Mid Season: midseason operations are the same for all

LV

tillage systems and involve one cultivation and the ap-
plication of anhydrous ammonia in June,.

4. Harvesting

5. Fall operatioﬁs: again these depend on the tillage
system chosen,

The relationship of these‘operations to each other is

illustrated diagrammatically in Figure C.1.
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In Figure C.1, the acres that can be planted in any par-
ticular weelr in April - May depend on the number of acres ready
for planting at this time. This is turn depends on the number
of days in the early spring in which field work can be carried
out, the tillage - machine ~ labor force combination, and the
number of acres that were plowed in the fall. The number of
acres prepared in the Fall depends on the time available after
narvest and before winter, ﬁhich in turn depends on the planting
schedule and the hybrids chosen.

A11 shell corn is+dried and stored at a total cost of 10
cents per bushel (excluding dryer fixed cost). Corn may be
sold or fed to livestock.

Tie corn silage production activities produce feed for
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cattle production. The preplant,planting, and midseason opera-
tions are the same as for shelled corn. The chopping and silo
filling ave custom .iired at a Iixed charge per acre.

Turee tillace svstems considered in the analvsis include:

(1) Conventional tillage:

Spring preplanting: a. with fall plowing; plow,
1:disec, 1 harrow

b. ith spring plowing; plow,
1 disc, 1 harrow

Planting: &0’ rows with fertilizer, herbicide

Midseason operations: one cultivation and application
of anhydrous ammonia

Harvesting: 40 row combine, Harvesting for shell corn
begins when corn is mature (30%  moisture}.
Fall operations: a. stalk chopping, plowing
b. stalk .chopping
{2) Till Planting:
Preplant: ctalk chopping
Planting: 40" rows with fertilizer, weedicide
Midseason and Harvesting: as for (1)
Fall operations: stalk chopping
(3) Minimum tillage:
Preplant: stalk chopping, plowing
Planting: 40" rows with fertilizer, s
Midseason and Harvesting: as for 1 and 2

Fall operations: stalk chopping, plowing



The tillage system is not considered to aifect yield ex-
cept when it aifects timeliners or the variety of seed selected.

The machinery system affects mainly machinery and labor
costs. (See Table A-2 for costs of various operations 7ith dif-
ferent machine systems).
B. Machinery Systems

he three machinery systems shown in table 1 were con-
sidered. Costs ané investment for thede different systems are
presented in appendix tables A-1 and A-2,
C. Seed Varieties

(1) Hybrid A - Maturity period, 13 weeks

(2) Hybrid B - Maturity period, 22 weeks

(3) Silage Hybrid - Maturity period, 20 weeks

The yields fovr seed varieties by planéing and harvesting
dates are shown in Tekble 2 and 3.
D. Planting Dates

(1) Period 1, Week beginning April 17

(2) Period 2, Veek beginning April 25

(3) Period 3, Week beginning May 3

(4) Period &, Week beginning May 10
E. Harvesting Periods

(1) Month of September

(2) Month of October

(2) Month of November



System #1

System #2

System # 3

Table 1. Three Corn Haciiinery Combinations™

1/

Tillage Svystem

Machinery Minimum
System Till Plant Tillage Conventional
ractors ?, 35 DBHP, 2, 35 DBHP 2, 35 DBHP
Gasoline Gasoline Gasoline
Plows -- 1, 3 bottom 1, 3 bottom
Discs - - 1, 12
Harrows - -- 1, 35°
Planters 1, & row 1, & row 1, &4 row
Cultivators 1, & row 1, 4 row 1, 4 row
Combines 1, & row 1, & row 1, & vow
Auger Wagons 2, 2, 2,
Dryers 1, %00 bushel 1, 500 bushel 1, 500 bushel
Stalk Choppers 1, & row 1, & row 1, & row
Tractors 2, 70 DBHP 2, 70 DBHP 2, 70 DBHP
Diesel Diesel Biesel
Plows -- 1, O bottom 1, o bottom
Discs -- -- 1, 20°
Harrows -- -- 1, 35°
Planters i, 8 row i, & row 1, 8 row
Cultivators 1, 8 row 1, 8 roy 1, & row
Combines 1, 5 row 1, 5 row 1, 5 row
Auger Wagons 2, 2, 2,
Dryers 1, 750 bushel 1, 750 bushel 1, 750 bushel
Stallk Choppers 1, 5 row 1, & row 15 row
Tractors 2, -5 DBHP 2, S5 DBHP 2, $5 DBHP
Plows -- 1, 7 bottom 1, 7 bottom
Discs - == 1, 22°
Hariows - -- 1, 35°¢
Planters 2, & row 2, 5 row 2, G row
Cultivators. 1, 8 row 1, & rou 1, & row
Combines 2, - row. 2, 5 row 2, 5 row
Auger Wagons 3, 3, 3,

1/ Costs for various machinery and tillage systems are shown in

Table A-2, A-3.
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Table 2. Hybrid Yields and ?eturns for Various Planting and
Harvesting Dates.™

‘ Yield (bushels) %%
Plant Harvest Hybrid A Hybrid B

Weelk beginning:

April 1% (42 )* September (332)% 120.21 -
October (304) 118.10 146,08
Hovember (150) -~ 142.52

April 20 (44 ) September (332) 147.53 -
October (304) 144,52 128.57

November (150) - 125,57

May 3 @7 ) September (332)  150.03 .-
October (304)  145.5° 116.28
November (150) -- 114.24

May 10 (61 ) Septemﬁer (332) 140,08 --
October (304) 127.32 111.51
Hovember (150) 135.47 110.00

*Numbers in parentheses refer to hours available for field work in the
given period

*#Yields represent the average yield if harvesting was spread over tue
month. '

L/Unless otherwise stated, all data for the corn sub~gsystem is taken
from Groenwald, J. A.,"Selection of Optimum Processes and Machinery
Combinations in Crop Production on Corn Belt Farms,’’ unpublished
Pi. D. Thesis, Purdue University, 1957.



Table 3. Corn Silage Yields.

Tons of Silage

Week of Planting Per Acre
April 19 26,
April 25 22.8
May 3 21.5
May 10 : 20.5

F. Resources Required [ - !

(1) Labor (man hours), monthly and annual

{2) Lland

(3) Machinery

(£) Hours available for field work in preplanting, planting,
harvesting and post-harvesting periods.

G. Operating Costs and Prices ./t

Gperating costs for machinery are shown in appendix

Tables A-1 and A-2, Costs of seed, feritlizer and herbicice

by variety are suown in table 4.

Table 4. Seed, Fertilizer and Herbicide Variable Costs Per Acre.

' Hybrid A Hybrid B Hybrid B
(Planted Periods (Planted Periods
2, 3) ‘ 4, =
Total Cost 37.7¢4 35.52 34,17

All suelled¢ corm is dried and stored at a total chairge of
10 cents per bushel (excluding dryer ifixed cost). This corn
may then be sold at a price of $1.15 per bushel.or fed to live-

stock.
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The preplant, planting, and midseason operations for corn
silage production are the same as.for su:elled corn. The corn
silage is zustom harvested in September at a rate of $1.30 per
ton (one man, two wagons, tractor, chopper, and blower). Other
variable cosLs amount to $29.95 per acre of corn silage planted
beliore May 3 and $37.45 per acre aiter that date. Hauling the
silage and silo filling requives 1.82 man-nours of labor in
September. Tie silage harvesting operation also requires
.91 field nhours per acre in September.

Swine Production Systems

Over the past five years, vavious facilities for the far-
rowing, nursery, iinishing and gestation stages of hog production
inave been evaluated experimentally at Purdue University., Tuaese
experiments, were used to provide the necessary data for the
swine production system.™
A. Three Farrowing Houses

(1) F.; Crates, slotted floor, sows fed inside,

15

(2) Fy; Crates, concrete floor, sows fed outside,

(3) F.; Individual outside houses.
5

B. Two Nursery Houses

(1) N.; Total slats, 4 week weaning.

1;
(2) N?; Pole nursery, O wveek ireaning

1/

The results of these studies are availablé in the following
publications: Daniel, R., "An EZconomic Evaluation of Swine
Farrowing and Nursery Systems, ' Unpublished M. S. Thesis, Pur-
due University, June 1967; Jones, H. W. et al., 'Studies of
Farrowing and Nursery Systems,’’ Research Progress Report 2357,
Purdue University Agr. Zxpt. Sta., Sept. 1965; Bache, D.H.,

‘An Zconomic Evaluation of Swineé Growing-Finishing Fac111t1es.*
unpublished M.S. Thesis, Purdue University, 190); Crawiord, R.W.
"An Zconomic Analygigs of Swine Growing-Finishing Housing Systems'
unpublished M.S. Thesis, Purdue University, June 1¢55; Kadlec et
al,, '"Comparison of Swine Growing-Finishing Building Systems,’’
Purdue University Agr. Expt. Sta. Bull., 815, August 12.6.
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Finishing Houses

FII; Open front, pole building

FL,; Enclosed partially slotted floor, &4%' x 14' pens.
ol

FI3; Enclosed concrete floor, 18' x 18' pens.

FI,; Enclosed slotted floor, 18' x 18’ pens, 4" slats.

4°

FIS; Pasture, portable houses,

D. Three Farrouing Intensities

(1)

Farrow four times per year: December, February, June,
August,

Farrow six times per year: December, January, February,
June, July, August,

Farrow every month.

E. Two Hog Marketing Systems

(L)
(2)

One

Sell as feeder pigs (40 pounds)
Sell as market hogs (219 pounds)

type of gestation house is used. This is an open front

partially slotted house where sows are kept in groups of about

15 sowus.

The

1.

following assumptions are made:

Under farrowing intensity (1) above, which does not
recuire favrowing in comsecutive months, the farrowing
house is used as a nursery facility. The pigs are trans-
ferred from the farrowing house directly to the finishing
facility when they weigh 40 pounds. They may also be

sold as feeder pigs at this stage.
L]

Under farrowing intensities (2) and (3), it is assumed

that a nursery facility must be used.
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Pigs weaned at 4 weeks can use only Nl while those

W

weaned at . weeks can use only NQ. This assumption is
required to use the experimental results.

(¢, Facilities may already exist on the farm or be purchased.
Which of the alternatives is followed depends on the
particular case being studied.

F. Resources Required

(1) Labor (man-hours) monthly and annual

(2) - Corn raised

(3) Land (required only by pasture finishing system, FIS)

(4) Building capital (requifed for the purchase of new

huilding capacity)
G. Costg, Output and Prices
A summary of costs and labor requirements for the various
systems is presented in appendix Tables A-3 to A-7. More de-
tailed information about costs and production rates of wvarious
systems can be obtained from Purdue A.E.S. bulletin 815 and
Purdue Progress repoit 257.

Annual average hog price was considered to be $17.00.
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RESOURCE ACQUISITION
The resource acquisition alternatives allow for the purchase
or rental of additional land and for the hiring of seasonal labor,
The upper limits on the amounts of these resources which can

be acquired depends on the case under comnsideration.

A, Land acquisition:
1. Purchase
2. Rent

B. Seasonal kabor Acquisition
1. Hire in January,
2, Hire in February
3. Hire in March
4., Hire in April
5. Hire in May
6. Hire in June
7. Hire in July

3. Hire in August

0D

Hire in September
10, Hire in October
11, Hire in November

12, Hire in December
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Beef Production Svstems

The beef fTeeding alternatives include the purchase of steer
calves, heifer calves, yearling steers, or any combination of these
animal types. In each case they are fed'ratiﬁns consisting of cornm,
corn silage, and supplement,

The animals can be fed in either of three types of housing and
mechanization. The first is a conventional paved feedlot witu auger
bunks and concrete silos. The second is also a conventional feedlot
but with fence-line bunks and bunker silos. The third is & confine-
ment feeding setup with slotted floors, augar bunks, and concrete
silos. he labor, variable costs, and fixed costs per head vary
depending on the housing and mechanization ﬁsed, Feed requirements
are assumed to be the same for each type.

In addition, three alternative size capacities are consigered
for each type of housing and mechanization. Labor, variable costs,
and fixed costs per hzad are influenced by size, but fgéd requirements
per head do not change.

A. Type of Animal Purchased

(1) Steer calf (a 450 1b calf is purchased in October, fed 11
months and sold as a 1050 1b choice steerxr).

(2) Heifer calf “{a 400 1b, cadlf is purchased in October, fed
10 months, and sold as a 200 1b choice heifer)

(3) Yearling steers (the 700 1b steers are purchased in October
and April, fed § months, and sold as 1050 1b choice steers--
two groups of cattle are finished per year).

B. Type of Housing and Mechanization
(1) Auger bunk (open-front cattle sheds with paved lots, auger

bunks, concrete silos, and conventional manure handling
equipment).
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{2) Fence-line bunk ( same as above except for fence-linpe
bunks and bunker silos).

{3) Confinement (enclosed cattle sheds with slotted floors,
auger bunks, concrete silos, and liquid manure handling
equipment),

C. Size of Capacity

(1) 250 head

(2} 500 head

(3) 1000 head

D.- Resources required
(1) 1Labor, monthly and annual

(2) Feed, corn and corn silage

(3) Housing capacity (one head per unit of capacity for steer
and heifer calves and two head per unit for yearling steers).

E. Costs and Prices
A summary of costs (variable and fixed), prices, and feed and
labor requirements is presented in appendix Tables A-10 through

A-15.
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Table A-3. Costs and Feed Requirements Associated with Various Housing-
Management Systems (Per Unit of Building Capacity Per Year).

House Management System
M Mo M12
Build- Corn Build- Corn Build Coxrn

Variable ing Requir- Variable ing Requir- Variable ing Requir-

Cost¥* Cost®% edww¥ Cost* Cost®%x pd¥wi Cost* Cost¥#* ed***
Fl 134,48 48 .48 L5, 44 91.256 48,48 22,02 162.51 48,48 4t 04
F2 134.561 40.22 45,00 91,75 40.32 21.42 183.49  40.32 42,84
F3 13%.08 37.15 L7, 04 37.26 37.16 27.3 174..53 37.16 54.6
N1 -- - -- 11.55 3.08 10.352 23.93 3.08 21.24
N2 - - -- 7.65 2.20 10.52 15.33 2.20 21.24
FIl1 - 41.40 2.32 12,36 41.40 2.32 19.36 49,58 2.32 23.23
Fiz 39.168 5.20 15.38 32.18 6.20 18.88 47.02 5.20 - 22.66
F15 42,94 5.3¢% 16.26 42,94 5.3¢9 19.26 51.53 5.39 23,11
Fi4 39.92 5.32 18.92 39.92 5.32 18.¢92 47.90 §.32 22,70
FI5S¥%¥%¥%4] 58 2.57 20.02 41.58 2.57 20.02 49,20 2.57 24,0

* Includes all feed costs except corn, veterinary costs, electricity
bedding, discounts and removals, interest and taxes on hogs, sow
weight loss (nursery houses only), marketing charge (Llnlahlng uouses
only). Farrowing cost based on 4 weeks use of facility for M6
and M12; 8 weeks for M4.

*¥% Includes depreciation, taxes, interest om investment,
#*%% Corn component of ration fed in bushels,
*%%% Pasture finishing house also has land requirements as follows:
M4, 0.048 acres per unit capacity; M5, 0,048 atres; M12, 0.058 acres.
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Table A-4, Monthly and Annual Labor Requirements for Various Housing-
Management Systems (Per Unit Capacity).

House Management System Hours .
M4 M6 M12
Fl Month 2.55 2.50 2.56
Annual 15.08 15.35 30.72
F2 Month 4.38 4.38 4.38
Annual 30.32 26.28 52.56
F3 ~ Month 4.29 ' 4.29 | 4.29
Annual 25.88 25.74 51.48
N1 Month -- .0¢5 .0¢%5
Annual - - .57 1.14
N2 Month - .16 .16
Annual -~ .96 1.92
FIl** Month:
Summer .29 .25 , .26
Winter 24 .24 , ‘ .24
Annual 2.04 2.11 2.41
FI12 Month:
Summey. .13 ‘ .13 .13
Winter .,15 .15 - .15
Annual 1.28 ' 1.15 1.38
FI3 Month:
Summer .25 .25 .25
Winter .17 ‘ .17 .17
Annual 1.92 1.88 2.25
FI4  Month: .
Summer .12 .12 .12
Winter .14 .14 , 14
" Annual - 1.11 1.15 1.32
F15 Month:
Summer .21 .21 .21
Winter .24 : .24 .24
Annual 1.84 ©1.82 2.17

* Labor requirements for 8 weeks use of facility under Mé&.

** Average month's labor requirement for the finikhing stage depends on
the rate of gain which, in tuzn, depends .on the season and the house
used. The labor requirements in any patticular month depend on the
farrowing distribution, ‘



Table A-5. Gegtation Building Costs (Per Unit Sow Capacity),

Building Annual Use Cost $8,982
Equipment Cost 3.580
Repairs | \ 3.00
Total Building Cost (Per Unit Sow

Capacity) | 15.52

Building Investment $30 per sow.

Table A-5., Gestation Variable Costs (Per Sow Per Day).

Feed 0.1574
Death Loss 0.0039
- Veterinary 0.0033
Electricity 0,0033
Interest, Taxes 0.0049

Total 0.17¢5
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Table A8 Budge Costs and Returns,
(Projected to & I2-sow

AT 10 AT A i PRI
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e Growing-Finishing Bullding Systems, August 1966, -
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Table A-10. Total Annual Direct Labor Requirements per Unit of
Feedlot Capacity

Type and
Size of a/
Feedlot Steer Heifer Yearlings™
(manhours per year)
Auger
250 2.98 2.58 3.31
5060 2.48 2.15 2,75
1000 2.23 1.93 2.48
Fence-line
250 3.48 3.02 3.87
500 2.71 2.35 3.01
1000 2.33 2.02 2.59
Confinementé/
250 2.0¢% 1.81 2.32
500 1.74 1.51 1.93
1000 1.55 1.36 1.74
a/ Two head finished per year per unit of feedlot capacity;
b/

It is assumed that the confinement feedlot requires one-
half the labor to haul manure and no bedding labor as compared
to the auger system,

Source: Data collected by Tom Irrer for unpublished M.S,
thesis, Purdue University, 19567, and data adapted from Roy N,
VanArsdall, ‘'Resource Requirements, Investments, Costs and Ex-
pected Returns from Selected Beef-Feeding and Beef-Raising
Enterprises in Illinois--19305," AE~4075, University of Illinois,
p. 24,
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Table A-11, Distribution of Total Annual Direct Llabor Reduirements
Among Months, '

Month Steer Heifer Yearlingsé/
" (percent)
January 9.7 11.4 8.4
February 8.7 9.1 7.5
March 9.8 10.4 8.8
April 2.0 10.1 8.3
May 8.9 10.56 8.8
June 8.2 9.9 8.2
‘July 8.1 5.1 8.0
August 8.9 2.0 8.8
September 5.4 2.2 2.0
October 5.3 5.8 7.8
November 8.3 10.4 8.0
December - 9.7 12.0 8.4
100.0 100.0 100.0
/
a/

Two head finished per year per unit of feedlot capacity.

Source: Adapted from Van Arsdall, p. 24,

Table A-12. Annual Feed Requirements per Unit of Feedlot Capacityé/
. Feed - Steer Heifer Yearlings
Corp (bu.) 32 26 4
Supplement (1b.) .500 450 5640
Corn Silage (t.) 4.2 3.6 6
a/

It is assumed initially that the feed required is the same
under. each size and type of housing and mechanization system.
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Table A-13., Budget of Variable Costs and Returns for Steers,
Heifers, and Yearlings.

/

a
Item Steer Heifer Yearlings™

I. Return
A. 1050 1b. choice steer

($26.00/cwt.) $273.00 $546.00
B. 900 1b. choice heifer -
($25.10/cwt.) $225.90
C. Less death loss 2.11 1.81 2.20
D, Manure credit 4.50 4,00 5.00
\
I1. Costs

A. Livestock purchase
1. 450 1b. steer calf
($26.50/cwt.) 119.25
2. 400 1b. heifer calf

($23.80/cwt.) 85.20
3. 700 1b. yearling steer
($23.90/cwt.) 334,60
B, Feed costs
1. Supplement ($4.20/cwt.) 21.00 18,90 22.68
C. Other Costs
1. Purchase expense 4,38 4,19 12.12
2. Marketing expense 7.11 5.03 13.96
3. Vet and medical 1.50 1.25 1.50
4, Feed storage and processing (See Table
5. Fuel, Lubrieant, and repair 1.50 1.20 1.80
6. Taxes on cattle 1.20 1.10 1.60
7. Beddingb/ (5.50)  (5.00) (6.00)
8. Interest on operating
capital (6%) 6.96 4,54 10.63
9. Miscellaneous .60 .50 1.00

a

“/Two head per year.

b/ . . : ; . :

=’ There is no bedding cost in confinement housing..

Source: Adapted from VanArsdall; Robert C. Suter, ‘Farm Plan-
ning Props,’’ Advanced Farm Management Class, Purdue University, 19567;
and "Farm Planning Discussion Outlines for Farm and Home Management,"
ID.68, Cooperative Extension Service, Purdue University, 19066.



Table A-14, Annual charge per head for storing silage and handling
- processing feeda/

Size and
Type of a/
-Housing - Steer Heifer Yearlings™—
! (dollars)
“Auger
250 - 6.74 5.10 8.69.
500 5.88 5,24 7.83
1000 5.65 5.01 - 7.60
Fence-Line
250 3.61 3:28 &.50
500 2.59 2.43 - 3.49
1000 3.08 2.89 3.68
Confinement
250 .74 5.10 8.59
500 ‘ 5.88 5.2&4 7.83
1000 5.65 5.01 7.60
a/

It is assumed that the silos, supplement bins, and feed
houses have an annual use cost of 11 percent of new cost and that
the annual use cost for silo unloaders and processing equipment
is 18 percent of new cost.

b/ Two head per year,

Source: Adapted from Tom Irrer's data. ‘ u
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Table A-15. Annual Fixed Cost for Buildings and Equipment.

Type of Housing CAPACITY

250 500 1000
Conventional Augeré/ 4,141 6,09 9,97¢
Conventional Fence-Line®’ 4,876 6,657 11,202
Confinement Augerg/ 6,110 5,057 15,603

a . .

a/ Annual fixed cost is assumed to be 11 percent of the new
cost for buildings, concrete lots, fences, and bunks. For equipment
the annual fixed cost is 18 percent of new cost.

Q/,The conventional auger feedlot system consists of open-~
front pole barns and concrete lots. The feed is delivered from
the concrete silos to the cattle with augers. Manure is handled
with a loader, scraper and spreaders. )

e/ The conventional fence-line feedlot system also utilizes
pole barns and concrete lots, and the manure is handled in the same
way as in the auger system. However, the feed is delivered from a
bunker silo in a forage box.

4/ The confinement system utilizes auger feeding and consists
of completely enclosed buildings on slotted floors. Manure is
handled with a tank wagon and pump.

Source: Data collected by Tom Irrer for unpublished M.S. 'thesis,
Purdue Univeesity, 1967.



