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ECONOMICS OF REDUCED
TILIAGE SYSTEMS

by
Herbert R. Allen
Professor of Economics

Reduced tillage, also called
minimum tillage, is a broad term which
refers to a variety of systems that
basically eliminate the moldboard plow
and use other tillage implements to
reduce the number of machine operations
necessary for crop production. Tt is
also frequently referred to as
conservation tillage. Conservation is
an important aspect of reduced 'tillage,
but the economic benefits and costs of
conservation are not a part of this
analysis. To qualify as conservation
tillage, a system must leave protection
cover of crop residue on or near the
surface all year lorg.

Current Research

, A great deal of economic research
is being done in evaluating the
feasibility of reduced tillage. Farmers
want to know the costs and returns of
making a change in a tillage system that
has been with us ever since the
development of the moldboard plow. The
most economical system may be different
for different areas of the United
States. A survey of 262 farmers in

Washington irdicates farmers are
generally favorable towards soil
conservation, but less than 33 percent

use minimum tillage. The reason cited
for such a small percentage being
involved was "no economic incentive".

Plant Science researchers at South
Dakota State University have studied the
influence of conservation tillage
systems on several weed problems ard
soil characteristics. Over the past 10

years, records at the Southeast South
Dakota Experiment Station show that
total weed yields were highest 1in no-

till fields. Conventional tilled fields

L]
e

produced the lowest total weed vyields.
One would assume from this that
substantial herbicide costs in no-till
and reduced tillage systems would occur.
Four years of records from a study in
Tripp County revealed that minimum
tillage was the most expensive, with
average tillage cost of $27.90 per acre
per vyear. The conventional tillage
Ssystem was the least expensive, with a
cost per acre of $20.30. No-till costs
were $23.30 per acre. These figures did
not include machinery investment
expenses for each system.

With more crop residue left on the
soil surface urder reduced tillage, the
insecticide requirement is often higher.

Also, there is a higher probability of
spor adic outbreaks under reduced
tillage. Because of the need for more

information on the economics of reduced
tillage, the Fconomics Department at a
SDSU decided to investigate the cost
structure of reduced tillage systems
compared to conventional systems.

This newsletter is devoted to
reporting on a study that used a special
computer program +to build budgets for

~selected cropping sequences and tillage

systems. Data based on current
knowledge regarding reduced tillage in
East Central South Dakota along with
specified field operations, implement

sizes, power units, and type of
implement were input to the computer
program. The computer then made all the

calculations to determine machine costs,
operating time, and fuel consumption.
Machine Investment

Table 1 shows the machinery
complements and investments (in 1983
prices) assumed under each of
conventional , reduced, anrd no-till
systems for corn, soybean, and oat
production. Tt 1s not customary to
produce a single crop. Therefore, one
must consider the effect of reduced
tillage on the total machinery
complement when growing a combination of
Crops.




Tadle 1. Machine investasnt if Srowing Corm. Sovbeans, Jatst

Reducad No-
Tiilage Till

Conventional

Cost Tillage

16,310
k.o

18,898
5.

Tractor, 3@ WP
Tractor, 188 HP

16,808
33.a80

16,580
.

Stalk Shredder, & roy
Molaboard Plow, 3-14
Fertilizer Soreader, 45 ft. . 4,600 4,680 4,600
Tanges Jisk, 18' 12,922 © 10,923 18,923
Soike Marron. (8° . 913 933 933
Chisel. Plow, 15° - 3.483 3,683 3.683
Caaventional Planter. 8 row 16,338 16.338

Minisua Til] Planter. B row 16,588
Conventional Orill. 13" 8.178
Minieue Till Orifl, i@ i.an
Conventional Cultivator, 3 row 18,575
Soraver, 320 qal.. 8 rom L
Swather, 15.5°- Al
Costine 52.429
Carn Head, 4 row
Srain Head, 13°

2.28%
9,343

228
9,543

B

L4800

18,500 16,580

8,178

9.000 9.i08

.57 18,578

2,558 .59 .55
.50 .58 2.5
52,429 [ 52,429
i3.800 {3.200 13,338

8,955 5,756 4,35
TaTAL N/ 214,291 05556 LTS

17% less
than canv.

41 less
than canv,

+Based an sew ourchase cost at 1983 arice lavels

The data in Table 1 show a total

investment of $214,201 for conventional °

tillage, $205,656 for reduced .tillage,
and $177,335 for no-till systems.
Reduced investments of 4% and 17%,
respectively, are realized for reduced
tillage and no-till operations compared
to conventional tillage.

Machine manufacturers have been
quick to recognize the need for a new
technology in tillage machines. The
develomment of the no-till planter has
been a major factor in spurring on the
adoption of minimum tillage. The
planter also represents the major
equipment change necessary for making a
shift to minimum tillage. A no-till
planter also represents a sizeable
investment. Though a farmer may decide
that, in the long run, it is economical
for him to shift to reduced tillage, it
is also important to examine the cash
flow requirements brought on by a new
machine purchase. - Other implements that
combine traditional field operations

. such as disking, chiseling, and
harrowing into one unplement continue to
.be developed. : _

Field operations assumed for use in
the conventional tillage, reduced
tillage, and ' no-till budgets
presented in Table 2.

[\

are’

.
Table I Tiels Coeratians Assusea éor. Conventionai. lesuced ang No-Tilj \
Tillage Svsteas

Jogration Conventional Reduced Ne-Till

farn  3eans  Sats  Sorn deans  Qats  Corn . 3eans 134

. a
ines Cver

Shred Stalks H t L. t

Plaw - 1 t

Sarwad Fertilizer 1 {

Jisx-darran 2 t ! t

Shisel t { 1 H

No-Till Plant 1 { { !
Canventional Planter 1 i

Cultrvate H ! { t

Minieua Till Drill :

Canventionai Oriil

Seray

Swath

Coso1ne : l

Cost of Production

Table 3 presents a summary of the
production costs for three tillage
systems. For corn and soybeans,
conventional tillage has the highest
total cost per acre. However, for wheat
and oats, the costs are higher with no-
till planting. Total cost per acré for
wheat production was $134 per acre under
conventional tillage compared to $143
for reduced tillage and $155 for no-till
planting. Oats had a total cost of $143
per acre for conventional tillage with
$141 and $150 per acre for reduced and
no-till operations, respectively.
Conventional tillage in corn production
had a total cost of $180 per acre, with
$173 and $175 for reduced tillage and
no-till, respectlvely

It is important to recognize that
these data are intended to serve as
guideline figures. Variations among
irdividual farms will exist because of a
large number of factors that can
influence the machine costs as well as
the chemical costs. "Other cash costs",
as listed in the cost structure of Table
3, include seed, insurance, storage,
drying, and miscellaneous farm overhead
costs such as telephone, record keeping,
magazines, legal fees, etc. The
interest charge on capital includes
interest on operating ard investment
capital at a 12% annual rate. Persons
wishing more detail on these budgets
‘should write to the Economics
Department, SDSU and ask for Fconomics
Pamphlet 84-2, "Budgets for Minimum
Tillage Operations".

-



Taele T Susearv of Costs fer Acre dor Zolected Craos and Tiilaee Svstess
CORN FOLLINING L3R SOYBEANS “ILLOWINS CORN FAING WEAT LI I
Canventionai Peducea  Mo-Till  Conventianal Fegueed  No-Tiii  Conventiona: Zonvenyenn,
Zast lies Tillage Titlage Planting Tillage Tillage ~lanting “illage tilage
Rerdicide $s .8 $ 7.8r 5159 s 119 $ 16,94 8 IIis § 893 LIEETE XU B S LI ) ¥ [T BR-F
lnsecticide 9.0 1.7 13.50 5.40 8.1 10,80 (K] b | 5.0 .28 8.9 LY ]
Fertilizer 19.28 b4 Pafy ] .80 4.90 468 9.4 Is.48 (R ] N ] el Il
Other Cash Casts M N Y, R e 25.48 A .88 17.92 1.92 17.92 Ilosd PRt Nied
Fuel and 0il 3.98 5.78 3,68 .97 5.8 pYH 4,77 0.49 .49 .3 | 2.3
Machine Resairs 1.0 3.46 681 13.83 1.68 3.87 .31 1.4z 813 %2z 9.8 3
Total Cash Costs 94,66 96,21  107.3 48,51 48,58 .5 58.32 48,97 83,73 9.8 2.3 T
[nterest Charge on Ciottal ann 17,54 14,42 1.37 L8 1 12.60 16,20 13,78 14,62 18,39 17.71 13,03
Machine Qeorec.. Taxes. Ins. 19.97 18,13 11.97 .37 1542 .o 15,48 15,88 14,2 19.38 19,0l 1Tl
Labar Charge 5.73 418 .3 .7 by 1 .0 4,57 5,86 L 5.28 L9 l.38
Land Charoe . 3.0 3.4 32,00 9.4 1.0 2.8 2.0 n.u 1.4 B.08 3.0 .4
Total Fizeg Costs 85.43 18,81 87,49 n.2 mi 84,37 13.97 T4.68 1.3 B, 75 9.3 Th,20
TOVAL COST $189.39 $I73.82 7S $147.72 $138.48  $137.73 512822 $142,75 155,80 $142.535 $146,80 149,73
Hours of Field Tim 1.64 1.18 166 .S 1.3% (N1 131 118 8.98 145 un L

Total cash costs, shown in Table 3,
are greater for no-till than for either
conventional or reduced tillage systems.
Reductions in fuel, o0il and machine
repairs tend to be offset by increased

cash costs for weed control, pest
control, and fertilizer. This may be an
impor tant consideration for farm
operators that are already having
difficulty meeting cash flow
requirements. On the other hand, fixed
costs decrease as . the level of

investment decreases for reduced tillage
systems. There is a significant saving
in labor costs from reduced hours. of
field time—with greatest savings being
realized with the no-till system.

Herbicide programs in this analysis
assume broadcast applications for a
broad weed spectrum. Banding of
herbicides will reduce the costs in row

crops. The no-till system assumes total
deperdence on herbicides for weed
control. Minimum tillage practices

place increased emphasis on such things
as selection of chemical, timing of
application, proper placement of
chemicals, and proper machine operation.

Table 4 presents cost changes as a
result of shifting from conventional to
reduced or no-till tillage systems. The
data in Table 4 show that cost increases
come from additional herbicide,

Table 4. Caost Changes per Acre whea Switching fros Conventional to Reduced or No-Till Tiilage Svsteas

Corn Sovoeans Soring sheat Jats
following Corn Fallowing Corn Followng 3ovhesns Faligwing Corn
Reduced Reduced Reduced feducad .
tillage No-till tillage No-till tillage No-%111 tillage Ng-=il!
Jollars Per Acre
Cost Increases:
Herticide | ] 8.12 .73 13.87 ] 14,28 ] 14,22
Insecticide un (%] .7 5.4 LA 438 i 3
Fertilizer 7.4 4.4 '] ] 1.9 7.3 ] ]
TOTAL [NCRERSE 9.94 7.0 9,45 19.27 10.28 7.4 2 14,28
Cost Decrmases: :
Machine Costs 12.:9 2.3 .33 19.12 a.32 4,18 3487 4,18
Labor Costs .61 MEH 1,61 2.97 871 1.29 4 1,28
Interest on Cagital 3.7 8,29 3.53 5.37 8.24 1.38 .48 174
TOTAL DECREASES 16.97 2. 17.49 27,64 1.73 8.76 1.8 7.2
NET CHANGE FROM .
CONVENTIONAL COSTS -7.87 -3.33 -3.04 -2.77 +8,45 +23,78 -1.34 T2
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insecticide, and fertilizer use. Cost
decreases come from lower machine costs,
labor costs, and interest on capital.

The data in Table 4 are based upon
corditions assumed to be typical.
However, it 1is logical to expect farm-
to-farm variations from these data—
especially in chemical costs. Tt is
important for a farm operator - to
estimate these costs for his own
situation. If total expected cost in-
Creases are less than total cost
decreases, it is profitable to shift to
reduced tillage. This study indicates

that cost savings may be realized from .

reduced tillage with row crops such as
corn and soybeans. With small grains
(wheat and oats), the costs with reduced
tillage may be higher.

Sumnary

Significant reductions in machine
costs and labor may be realized through
reduced tillage and/or no-till prac-
tices. However, these reductions terd

to be offset by increased chemical
costs. Many factors influence the
chemical costs as well as the machine
costs on an irdividual farm.  Special
weed and pest control problems may re-
quire "prescription" programs by
chemical- use specialists. The
technology of reduced tillage places an
increased demand on management. There
is an increased concern for such things
as = chemical selection, timing of
application, placement of chemicals,
field monitoring for special problenms,
ard proper machine operations.

The effect of tillage systems on
crop yields was not a part of this
analysis. However, there is no evidence
to indicate the yields will necessarily
be reduced by minimum tillage. The
benefits of conservation are not
evaluated in this study. Such benefits
may be an important consideration.
Even if conservation tillage results in
higher costs per acre, it could be an
economical way for achieving soil
conservation objectives.
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