%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

] 977

UNIVERSITY OF CALIFORNIA
DAVIS

SEP 96 1977

Agricultural Economics Library

ECCKCOMIC FEASIBILITY CF 5UPFLEMENTAL

TRRIGATICKN IN CENTItAL MISSCUKI

trepared iy

~ v} oy e ls
Zarl Schwiixe

in cooperativn with
Dupartrent of Agricultural Zeoncmics
- Uriversity of{;isscqri

—_—

raper contributed to the Student Sectiorn
of tle American Agriculturs? Ecoromics
Aszoclation, July 3! - Aupust 3, 1977 at
San Diego, California.




ECONOMIC FEASIBILITY OF SUPPLHLENTAL
IRRIGATION IN CeNTRAL KISSOURI

’ Today, throughout the agricultural community of central
WMissouri, a trend is taking place which could substancially
effect, or alter investments, corn yields and prices, and long
Lfange planning for its farmers. Drought conditions over most
Fof this gentle, sloping land have trisgered a search for alter-
‘pnatives to maintain high levels of productivity. Rather than
turn to dry land farming techniques, supplenental irrigation has
Bbeen used extensively in reducing the rick of limited rainfall
|@§vhen producing corn or soybeans. It is through this decision to
|®irrigate that necessitates a careful, well-planned proceedure

g to properly examine all aspects of this large investment in
capital and equity. As experienced farm managers can readily

L]

testify, a certain amount of "pencil-pushing" or preplanning

§must be performed in order to insure profitabilty and feasibility.
@Premature decisions with insufficilent data to draw conclusions
from could lead to a very slow and unpleasant Tinancial recovery.
quever, with proper planning and sound, rational Jjudgement,
iﬁtelligent choices can be mnde 1f supplemental irrigation yields
"a profitable and practical alternative %o dryland farming methods.
It is the purpose of this paper to present a method by which the
Bfarn manager may analyze his potential to use supplemental irri-
#egation as a risk reduction practice. 3y evaluating the major
Mfacets, a clearer unders anding is given of its personal econ-

fomic impacts.

In a publication by liichigan state University, Agricultural
@ Economists Gerry 5wab and Ernest Kidder lict nix important items
i to consider when preparing plans to irri~nte. hey are as

W rollows:

1. Acres irrigated

2. .ater requirement



. Capital investment
Financing

Increased variable conts

A FEoW

(@)Y
.

Impacts on returns

iluch of the available information pertaining to irrigation
in llissouri is gathered from its central regions of Audrain and
Calloway counties. Since supplemental irrigation is a relatively
recent practice, published material conccerning this is somewhat

limited to these two counties.

Now, returning once more to the six criteria, I would like

.to discuss each of these in greater detail. By using these guide-

lines, the farm manager will be better prepared to make decisions
that he can live with.

g ACRIES TRRIGATID

The Calloway county farm to be examined can comfortably
rrigate 232 acres o corn. 'he mechanicg of this particular

i
system involve the purchacc of a single center pivot sprinkler

to be moved between two scparate pivot pads. One full circle

will cover 132 acres and the remaining 99 acres will require

.approximately a three-fourths revolution by the pivot. Land terr-

ain will have an insignificant effect since average slope is
between two to fivé—percent. "he water will be transported

between the two pivot pads and the reservior by 4860 feet of
eight inch pipe.

WATER REQUIRE[ZT

Uater is supplied from a man-made reservior with a capacity
of twenty-five feet and receives runoff from a watecrshed of 120

acres. An average of 5.1 inches of water per acre will be applied

?}during the growing season. Cnce the recervior ic filled, it
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@ should have enouzh capacity to supply nceds during normal years.
§ However, continuous drought conditions could warrant the use of
alternatives for additional water sources such as a deep well

§ or other resreviors. Inclusion in the initial investment ig

f unnccessary but can be justified for consideratlon in future
plans.

f CAPITAL Iiivasnmir

i Investment for the center pivot and rescrvior toto
"51$75,83@, using 1976 prices. An itenised budget, chown on Table
%I, gives the total capital requiremenic. A reservior of this

¥ size ic estimated to have a life of twenty years. Yo move water
;f:betwoen the two pivot circles ond rerervior reaulres 48060 feet
fﬁfof eight inch Poly-vinyl Cloride »nine ot ;3.00 ver foot - 314,580.
" Electrical wire; 1860 feet times fiTteen cents per foot cauals

f $729, Three, 230 air relief valves Tor coei of the three risers
gives a total of QBO,GBQ for the recer-voir cnd eaquipment. Tor
the center pivotl sprinkler; ;/+,C00 for a ~enerator and notor
ijland water pump; and 3500 Tor pipe ond Jiiiingzs ot the pump which
LAgives a price tag of 542,000, Cn the “inel fisure, 53,000 is

#§ allotted to mect miccellaneous civences cuch as brush removal and
moving obstructing poles. "'his helps %o zvold an unnecessary
burden of operating expenses during the ~rowing season of the

2

W first year. On o per acrc basis, this cmounts to an investment

of 3327 per acre.

Pinancing

Terms for poynient are based on a ten year, 55 loan with the
'f lending organication supporting all of the eaquity. In other
?? words, no part of the owner's ossets or equity ic used to supple-

'ment his investment. Dependin;: on the cources of capital, in-

-
A

W terest rates and years of repayient con vary. As mentioned before,
S

'”;ﬁhe movable sprinkler will fully depreciate in ten years. ‘thig
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‘will enable the loan to be fully repaid when the equipment

' depreciates.

' Increased Variable Cost

S

Variable expences for any enterprice can be very inform-

W ative and accurste indicator of costs on o per unit basis.
c

Table IT gives an iteniced 2 t of vorioble and
expens for dry lend and irrizated ond the inercoscs resulting
fron supploncntal irrisatlon., Congideration should bLe civen
to certain items under cash operatling conste. Cach outlayes for
fertiliver, seed, nachine repoirs, ond drying fuels nust be
increaced in oxder to insure od quato ~n2 timely adjustnentc
due to increaced yieldn, Overall, vorinble operalting costs
show an increasc of .40 wesultins Zoon o 50 buchels per acre

vield gain. Thir gives o ten e ser burnel reduction in

o

variable costo.

Fixed ovmership cocts are cinllarly encoursgine,  Added

- '

~

‘#l costsc per acre now sotal (02 with incroenses of L3 and Gb
. realired from irrigation couiument desreciction and labor,
~respectively. Thie showe o Favorable totnl coot per bushel

1,95 or six cenis less than cori nroduced under dryland

conditions.

M ILDCACTS Ol iyl

y The sixth, and

Y,

nel point, if not the most important

5

I
Fe

i ion from the farm manafer. 'the

Cel,

i

o) ten

]

# protoably atiracis oo
added expected relwrns nuct acdeguately cover the added fired
and varioble cosin, In order to kel justify such o larre invest-

e - ~ . q -
.{ ment, plonnins for ¢ry rears ng well oo oversse years cihould be
wi.includod.

[



Table III shovm here gives a dollar figure for recturns

e B

over total in an average year. A price of 52 per bushel will
net o negative 1 return on investment from non-irrigated corn
while irrigated corn yields a 37 reburn on nanacencent for an
increase of 38 ver acre. Looking at the remainder of the table
confirms that os price per bushel increases, returns from this

particular modcl fqrm, w1ll increase.

Dry year figures also show definite ccononic cdvantases
to irrisated over dryland corn. Per acre yield:s of 50 bushels
for dryland ond 120 bushels for irrisnted corn recult in costs
per bushel of ;362 and 52.31 respectively., Return over total
costs show that with a price range of .1.75% to .2.70 per bushel,
a®t no time do returns for dryland corn curpass the break-even
price. Irrisated corn reonches a brerv-cven level between 32.25
and $52.50 per bushel. Supplimental irrigation, depending on
price, can 2id in reducinz the geverity of Tinancianl loss durines
a dry year
To provide an overall outlool of the Totrl farm, “able IV
shows a cost analysis sheet preparcd by lolin ilein, farm nanagc-
nent specialist from Univercity of ilssourl Sxtencion Division.
“he figures were obtained by nultinlyins increased ner acre in-
cone or cxpensen times 232 irrigated neres on the nodel Tari,
Using a price of 2.2% per bushel, n~dled income in 112,90,
ninus 30 ver acre ovperating costs sives o return over onerating
costs of 72,70  An invesinent of 3707 ver acre or Q?“,JE“ Tor

total acres ic rchovm. Added coc it hien include cguinnent,
deprcciation, tanes, wnd lobor are 77 wver cere; shich civen o
total cost Tigure of ,02 1 acre or 21,3, Delurns over totael

Ho
costs show 520,50 or 1,755 for 2

R
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Supplenental irrigation can be an inportant factor in

ong term row cron frrming. 3y using irrigation as a production
improveﬂenq praciice, the farmer can subntancially reduce the
*rlsk of drought linited yields. iith the agsurance of a statle
\Lcrop vield, he can apply more fertilizer nnd incrocsce cecd pon-
fhlatlon knowing thesce practices can directly benefit yields.

\J

;”Financial stabllity i also malntained becaucse of the certalnty

‘‘he economic feasibility of thigs sysuverr 1 evideni, ire-
’,senucd vith these figures, our Farmer Jones” would be in an

. o

3e zcellent »osition to reapn the benefiin of supplenental irrisation.
| The 232 acres of land provide sultable a‘oeptancc for the center
plvot system. “he water supply is adeouate and fensible from the
f,25 acre Teet reservoir.. 'The investment, althoush 375,000 does

{1 seen hizh, brovides enoush capital and flexibilily to insure

El smooth operation. A ten yenr loan nt 90 interest rate 1s accept-
M able and within rance for this systen. Increased cozts as shown
by tables III and IV, could caucse untlensanitly hish operating costs
durins the early years of oreratlon., [ovever, increased returns

# should be able 5o more Than compencate Tor these expenses. Returns
1' for total acres show an expacted increascd earning of 4,756

during an average year. ‘his coupled with a hreakeven price

level of approximately -52.35 provides cufficient economic bencfits

to warrent the investment.

‘“hus, by a systematic apvrach to supnlemental irrigatlion, the
farmer-operator-owner can clearly see the economnic advantages, or
disadvantages to such a large capital investment, “ithoutl such

an approach, decisions might become biased by quick, desperate
gsolutions subjected “o community and financial pressure. "his
overall view con now be used by the favier to help him decide 1IF
such a plan con be used to the bect adventnge of hig particular

operation ond fubture Jonls.
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EXAMPLE FARM

CENTER PIVOT TRVESTFENT

20 Year Life
RESERVOIR 15,000

PIPE & InckH PVC 4860 % 3,00/FT, 14,580
INCLUDES TRENCHING

WIRE 4300 x ,15/FT. /29

PRESSURE RELIEF VALVES $/0 x 3 210

;; ATR RELIEF VALVES $%0 X 30

;% RISERS 3 x $75 225

1 $30,834
ifgaigO YEAR LIFE

‘ﬂuj CENTER PivoT SPriNKLER $30,000
INCLUDES PAD, ERECTION & FREICHT

N

o GENERATOR AND MOTOR 4,000
ﬁ; Pump AND MoTor 7,500

5 FITTING S Pree AT Pume 500
. $42,000
4 ToTaL luvesTrent $72,834

1
j?'ADDITIONAL ExPENsE Siust Resovarl &
[ &' MOVING OF POLES AND MISCELLANEOUS {3,000

v

B TOTAL MONEY NEEDED FOR IRFIGATION $75,834

N IesTUENT PR Aca: b 326.87




BIABLE 11. Typical Per Acre Cost And
g Returns from Producing Dry Land vs.
i Irrigated Corn in Missouri3

1 Added
i Dry lrri- from
i Land gated Irri-
1 Corn Corn gation
Average Yield 90 140 50
®Lash Operating Costs
Seed $ 10 S § *
Fertilizer 40 60 20
Chemicals 14 14 -
Machine, Fuel, 0il,
Repairs 16 i 6
Drying, Fuel & electri-
eily 6 9 3
Irrigation: Fuel ) 5
Repairs 4 2 2
Miscellaneous 7 7 -
0$eratin Interest B . 2
OTAL CASH OPERATING
COSTS $ 97 $137 $ 40
Operating Cost/Bu. 1.08 .98 .80

f&ein, Norlin A Department of Agricultural
8 Economics, University of Missouri-
% Columbia, January, 1976.
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i Dry irri-
ik Land gated
f Corn Corn
ibwnership Costs

. Machinery, Depr.

53 & Taxes $ 18 $ 18
| ($80 x .22 - 6 yr. life)

| Irrigation, Depr.

. & Taxes 48
' ($300 x .16 - 10 yr. life)

;i Real Estate Taxes,

t  Depr., Inst, 48 48
! ($600/acre x .08)

) Labor Costs 18 22
i TOTAL COST/ACRE $181  $273
It

(| TOTAL COST/BU. 2.01 1.95

e R

T T

Added
from
irri-
gation

48

52
4

$ 92
1.84
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Table TL

B Added
B Dry Irri- from

i Land gated Irri-

Corn Corn gation

Return over Total Cost
ih Average Year

. Price Per Bu.: $1.75 -23.50 -28.00 -4.50

| 2.00 - 1.00 7.00 8.00

i 2.25 21.50 42.00 20.50
2.50 44.00 77.00 33.00

| 2.75 66.50 112.00 45.50

Y

Mm A Dry Year

! Yield 50 120 70 .

4, Total Cost $181 $278 $97

\ﬁ Total Cost/Bu. 3.62 2.31 1.39

Return Over Total Costs

g

! Price Per Bu.: $1.75 -$93.50 -68.00 $25.50

, 2.00 . 81.00 -38.00 43.00
2.25 .- 68.50 - 8.00 60.50
2.50 _ 56.00 22.00 78.00
2.75 _ 43.50 52.00 95.50




| EXAMPLE  FARM

Center Pivot Irrigation Cost Analysis

Per Acre 232 Acres

§ Change in Income $2.25x50 $112.50 26,100
lAdded Operating Costs 40.00 9,280
§Return Over Operating Costs 72.50 16,820
g Investment $327.00 $75,834
'.?ixed Cost 52.00 12,064
:fTotal Cost (Operating &
| Fixed) 92.00 21,344
' §eturn Over All Cost
| Income Minus All Costs) 20.50 $ 4,756

BHein, Norlin A. Department of Agricultural
lEconomics, University of Missouri,
gMarch, 1977.
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