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ECONOMIC FEASIBILI'J:Y OF SUPPLEr.:EN'i'AL 
IRRIGATION IN CEH'ril,\L I.:IS;JOURI 

Today, throughout the agricultural community of central 

issouri, a trend is taking place which could substancially 

effect, or alter investments, corn yields and prices, and long 
range planning for its farmers. Droueht conditions over most 

of this gentle, sloping land have triggered a search for alter­

natives to maintain high levels of productivity. Rather than 
turn to dry land farming techniques, sup}Jle:1ental irrigation has 
been uned extensively in reducing the ri~;k of limited rainfall 
when producing corn or soybeans. It is through this decision to 

irrigate that necessitates a careful, v,oll-planned proceedure 

to properly examine all aspect:, of thi::~ large investment in 

capital and equity. As experienced farm r.ianagers can readily 

·i. testify, a certain amount of "pencil-pur;hine" or preplanning 
must be performed in order to insure profitabilty and feasibility. 

Premature decisions with insufficient data to draw conclusions 

from could lead to a very slow and unpleasant financial recovery. 

However, with proper planning and sound, rational judgement, 
( 

intelligent choices can be mnde if 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 

farm manager may analyze his potential to use supplemental irri-
' gation as a risk reduction practice. By evaluatine the major 

facets, a clearer understandine is ~ivcn of its personal econ­

omic impacts. 

In a publication by 1.;ichican .S t:1to Uni vorr;i ty, ~\c;ricul turnl 

Economists Gerry Sv,rnb and l!:rnest Kidder list c:ix important items 

to consider when prcparin_c: plnn~, to irri :~:--~to. , hoy arc as 

follows: 
1. Acres irriGated 

2. .Inter requirement 



J. Capital investment 

4. Financing 
5. Increased variable costs 

6. Impacts on returns 

I~uch of the available information pertaining to irrie;ation 

in Uissouri is eathered from its central regiona of Audrain and 

Calloway counties. Since supplemental irrieation is a relatively 

recent practice, published material conccrnine this i8 somewhat 

limited to these t~o 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 f:lanager 1·:ill be better p:cepared to make decisiona 

that he can live ~ith. 

i · ACRES II{=1I:}A'?2D 

'~he Callov.ro.y county fa:t~m to be e:rn.mincd can comfortably 
irrigate 2J2 acre~:; ot corn. ''he neclw.nic~·; of thi:~ particular 

system in.vol ve -~he purch2.cc of a single center pivot sprinkler 
to be moved bet~een t~o separate pivot pads. One full circle 

will cover 133 acres and the remaininc 99 acres will require 

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

ain will have an insiznificant effect ::1ince averae;e slope is 
between tvro to five percent. .!:'he v,ater will be trarn:;ported 

between the two pivot pads and the reservior by 4860 feet of 

eir;ht inch pipe. 

~ater is ~upplied from a man-mndo rcnervior ~ith a capacity 

of twenty-five feet and receives runoff from a watershed of 120 

acres. An average of 5,1 inchen of ~ater per acre ~ill be applied 

,?during the gro':iinc: season. Once the reservior is filled, it 

2. 
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should have enowJi. cap8.city to su}Jp1y rt(:(,d~; durin:~ normal yearr:;, 

However, continuou::, drought condition:; could ·::c:.rr,rn t che use of 

alternatives for ::i.ddi tion;:,,.l ·::ater ::;ourccs :;uch o.,; 2. deep ·,rell 
: j 
I : or other resreviors, Incl us ion in the ini ti::i..l investment is 

unneces:mry but can be ju::; l;ified for con:;i.clera ~ion in future 

plans. 

CAP rr:1 AL Ii :v2s';_'r.ll~I If'.' 

Investment for the center pivot nnd rcncrvior toj~l~ 

$75,834, usin_r-; 1976 prices, im ite::i'.-·,cd buctc;et, :'.110·.-m on 'r::::.ble 

I I, gives the total capital rcquirc~on~~. A rc □ nrvior of this 
(: 

size is estin2.ted to have ::i.. life of \;\:en-~;':r year:~, ·:_'o nave water 

': betv.recn the hm pivot circle:; ;:.nd rr::,r,rvior rcn ui:rc:; l:-G60 feet 

J 

f 
i of eieht inch Poly-vinyl Cloride pi~o ~t ~J.00 per foot )14,580. 

,; 

Electrical wire; 1:,860 feet tirnr?:-: fi -~ '.J,<m cent,~ ;)c:~ foot equnls 

$729, '?hree, ;30 o.ir relief valve:: :'or- e:,_r:: of the three riser:--; 

gives a total o::' ._;:30,Z334 for tlw rc:;c,'"/oi,' :·.nd cquipnent. l"or 

the center pivot sprinkler; )~, 000 fo,~ :-:i. ·clwrator and r:i.otor 

and •:rater punp; ~i.nd :~500 for piJJC :-,_:1:l :'i_ :_ ".in·:::. ~!.t the pump v:hich 

t gives a price tar of ._;!.~?.,000, Cn :: 11r; ~L11: 0 l fi:;ure, )J,000 is 

allotted to meet miscellaneou~~ c::},enc,·'.: ::ucil 2.1~ bruc;h removal and 

t · moving obstructing poles, ''his helps ~;o ;,_void an unnecessary 

: burden of operating e:~pense;; durin,,_,; the r::ro,.·,ing season of the 
I 

first year. On 2. per acre basi.:~, thi:; :·.::10unts to an invec;tment 

of 0327 per acre. 

l"inancinr; 

~::'crmG for po.yncnt arc ba:-;cd on a ten year, 5;; loan vri th the 

lcndin3; organi:·.ation :rnpportinc ~,.11 of the equity. In other 

i YfOrdc, no part of the owncr'f"', :1.:;scl:::-; or e1uity l. ,.., 
u used to ::,upple-

ment hir: invef";tment. Jepcndin;~ 011 the :~ources of capital, in-
~. 

terest rate:; 0.nd yco.ri: of re payucn t c: 011 var~/. A:; uentioned bc:orc, 
I yhe movable sprinkler will fully dcprcci::i. te in ten years. \·hi~: 

i. l 
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will enable the loan to be fully repaid '.'.'hen the eciuipr.wnt 

i depreciate:c_;. 

Increased Variable Costs 

Variable e::pcnscs for :,,.ny enterpri:.:c c2.n be very inform­

ative and accur:J.te indic3.tor of costs on a per unit ba:::ns. 

'Table II r:;i vcs n.n i tcni ::cd 2.ccount of v:1.rL1.blc rmd :::i;:cd 

expenses for clr~r 12.nd and irri'.;r,.tcd :1.nu -the incrc·.sc,; resulting 

fror,1 su1,plc;1cn t;i.l i1~,·i_::c1.·:lon. Con~:ic1.c '.'~_tion should be ci vcn 

to certain i tcn:3 uncle!:- c2.:~h opcr:1. tin;; co::-~;;. C;:i;;li outlays for 

fertilizer, seed, n:J.chinc rc9~•.i r:-;, ;•_:·1( 1 dry in~ fuel:: 11t.u;t be 

increased in o~~c1c1~ to in,;u1·e a(~Cc)U: 1.~r: --~•v_:_ ::incly ~\Jju:;t1:1en"Ls 

due to incrca:~0rl ~-ir:ld_,~. o,,,,~·,1.ll, v:,.r]_:·:J~l0 opcr:tlii·t·_- cost:~ 

shm'! a:,1 1ncre2.:·;c o·f' .,ho :c-c::oul ti,,.:-~ _~ :or.t 2. 50 bw_'.hcl,_; per zi.crc 

i0~ :~~hel roduc~ion in 

variable co;;t;·. 

Added 

reali7,cd fron irri:):,:.:ion cnui(i:1c!1:~ rlc_;r()cL•.tion :1.nc: 12.bor, 

re spec ti vely. : !1i~: sho 0.:s ;:\ .f0.'.ror::;_1:;lrc :;o ::71 co Gt per buGhel 

of '.~1. 95 or si:: cent8 less th2.n co:c:1 .:;roduccc.1. uncler dryl2..nd 

conditions. 

':.:'he if not the r~ost important 

prob;:i.bly 2.tcc;.cc;.~ ;:ore: 2.ttc;1~ion i'2.~o::, i~11e ::'r.n'l r.:an2.cer. ':ho 

2..dded cxpec::cd c'-?~u,~n:-; i:1us·i; ~:.r:e:qw:1.tely cover tho ndc.1.ed ::'ize:cl 

2nd '!~ri::c.ble co:-_;:;". 

incl uc.cd. 

--~'~! i_ 
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Table III sho,.-m here gives a dollar figure for returns 

over total in an average year. A price of ;;2 per buohel v1ill 

net a ncc:ative ;1 return on inveot:~ent from non-irrlcaterl corn 

vrhile irrigated corn yields a )7 re·turn on manazcu.ent for an 

increase of '.i8 per acre. Looking at the rem3.inder of the table 

confirms that 2.s price per buc;hel increa::-~cr;, rctur:1,; :from thi::.: 

particul8.r model fnrn, ·:1ill incrca:-;c. 

Dry year figures also :-:how definite economic ;:vlv,mtagec 

to irri~ated over dryl:.-i.ncl_ corn. Per ~1-cre yield:: of 50 bu::-;hel0 

for dryland nnc~ 120 buchcls for irri:.:;n tee.~ corn rcr;ult in costs 
b h 1 f .,, 16 ° d . .,. 0 "1 t. 1 c:> t .._ · 1 per us e o ,'- ),~ an ,,, .• _.> rcspcc ·ivc y. .:,c urn over t.o·r;a 

coE:ts show that with a price range of _,1. 7 r'_; to ;;2. ?f] per bushel, 

at no time do rctu11 n~; fo1.1 clryl2.11d co1:.n ;-,urpar;s the break-even 

price. Irri::;ateG corn reo.chc::.; a brc~_lr:-cven level be c·:1een )2. 25 
and -)2. 50 per buchel. Supplim.ental irrir_:o.tion, depending on 

price, can o.id in reducin,3 the se•;eri °t.'/ of financial loss during 

a dry year. 

'I'o provide an overall outloo~: of ::he totr-.l farn, ~-'able IV 

sho·::c a coct ri.no..lysir: r:hce-+: })rcp:::'..re,~ b~· '.fol.in :Icin, farm r.u.mace­

r.1ent specialir~t frou Uni vcr~~i ty of ::i::.;~_:;ouri .Sxtcncion Di vision. 
'"'h ,.,. . '- . d ' l '-. 1 . . 1 • :. e r icures •.:cr,1 o o·.,2.inc oy nu -.,i) yin:, incrcnsec.. 2:)Cr 2.crc in-

cone or expense,; 

U:--;inc ~ price o: 

timc:J 
·',') ') C' 
-,Ji .... , .. _) 

irricnted ncrc~ on the uodcl f2.n1. 

per bur;hcl, inco@c i~ ;112.~o, 

r:iimls ::1~0 pe}.' :-:,.cro opcrr.ltin~: co~;·!;:J :;ivc:·; :1 re·cu1~n ov0r oi)cratinc 

cost:3 of ·)72._so An invcr:;t,:cnt of :~J~:7 )e:r 2..c:cc or :;;7_S,3JI;. for 

total acres ic; :-·ho\":!1. I'1.ddcd fixed co'.::;.-: · . .-hich include equiix:1cnt, 

dc-prC'ciation, ·i:::1.:~c:·:, :t,1c1. 1:0.bor ~-r.c :: ;,'.' ::)er r1.c'_'0.; , :hicl1 c;i vc~; ;-_-,_ 

total cost ficurc of /)2 }JC}.' :i.crc o:· . :-'.1_ , ]!:.':-. ::e L.u.rrrn ovei' total 

coats sho·:: .)20.50 or )1.,75G :i:'011 23::: ~:ere;·;. 
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Supplcr;iental irric;ation can be an inportrmt factor in 

terr.1 ro'.·1 crop f:"..r-r.1ins. ~3y u:.:;in_::~ irric;a cion ac a production 

lmproven.ent practice, ~he f2.rr.1cr co.n f~Ub:-:tr1.ncially l"educe the 

of drought linitcd yields. ~i~h the nssurance of a stnblc 

yield, he c:1n api1ly rwrc fertili'.,.cr ;,.ml L1c:):-c;::.ce seed pop­

iulation kno·:1ing these prc1.ctices can di:!.~ectly bcnefi t yields. 

i~ also maintained bccnuce of the certainty 

a crop. 

/1 '~'he econo1:'llc i.'eo.sibility of this :;y:; t;c11_ i:; evidciy';. LTC-

i' 1/sented ,;;i·ch thc:~c figures, our ?::trmer Jone:~" ':!ould be in 1:1.n 
.I 

:' wexcellcnt :;,o:-;i tion to rc2.::1 the bcncfi l::: o.':' ::upplcuental irric2.tion. 

11 The 232 acres o:::' lo.nc: provide :,ultablc nccep-'c2.nce for the center 

i. pivot svster:1. ·:'he ~-.,ater ::mpl)ly is aueCJU~>..tc and fert~::ible from the 
f' ~ . 

1J 1 25 acre feet reservoir.. ''he inve::;tr:1en·;:;, al ·cllow;h ,;? 5,000 does 
il'i 1 • • • 1 l • ' 1 l C'l . 1 • l" L ~. • {! seen u::::n, }1rov:i.c...es enou: 1 capJ: ca arv :i. c;n n i y t:o insure 

h Gmootll oper2.tion. .\ ::en y0,•.·c loan r1.t i::~: in::crc:~t rate is accept­

able 2.nd ·,-.rithin 1.~;,_n::c :'or thir.; :::iysten. }ncrcased costs as shown 

by tables III r>.nd I'!, could cau~~e unr;l1.:'. 1 :·~-•.i1 Uy hL:;h operating costs 

durin::; the em~l:y ycr>.rs o~ o:'.- cY-::~ tion. ::0··1ever, increased returns 

'J · should be able so r,1orc than com.pens,;tc :fo:::· these expenGes. Returns 
~~ . 
·;:for total acre::, ::;ho·;'· an exJ)•Jctcd incrca:ocd 9arninz of ;;;4, 7 56 
t~' durinc; an avera.zc yeo.r. '.'hi::; cou1.:.led ':ii th a breakevcn price 
ii' / level of approxisatcly )2. J.5 })rovide:::; f.'.ufficient economic bencfitr; 
,{ 

to warrcnt the investment. 

'2hus, by a systematic apprach to oupplemental irricatlon, ·the 

farr:1er-operator-o•:mc1~ can clearly Gee the econonic ~.,_dv~.1.nto.[~c:::;, or 

disadvantaGes to such a large capital investment, · Jithout such 

an approach, dcci:~ionG r.1icht become biased by qui cl':, desper::1.-~c 

solu·~io~:'1 subj ectecJ. :~o co nm unit:;• and financial prc:-rnure. •:'hi;, 

overall vi er! c~·:1 no•;: be u:; c:-1 by the rm~n 11r to help him decide if 

such a plan c~•.n be u~:ccl to the bes·;; adv~>.11.tace of hh: particular 

oper8.tion ,1J1.d fu ;;ure c:o[~l:~. 



I 

20 YEAR LIFE 

RESERVOIR 

ry/\r,1t,Lr r.Af)~' 
:... ,.1-, " 1.... I , I\, I 

C"_"\''"'."R l)l\"1· 1•,11rc;:~·rsr·"T t_ :; I t. i ; ' .I ! ! j V r .. v I,'' . ; I , 

PIPE 8 If~CH F)VC q;_)F10 1 x 3.00/FT, 
INCLUDES TRENCHING 

WIRE 4860' x .lSIFT, 

PRESSURE RELIEF VALVES $/0 X 3 

AIR RELIEF VALVES $30 X 3 

RISERS 3 X 

'JO 
YEAR LIFE 

CEN1.Eh' P·1VOT ('C>')<•.1:(Li::R ' .,\ I • ,)I i\li;I ~,, 

INCLUDES PAD, ERECTION & FREICHr 
(' .. 
JU~ERATOF; 1\Nu ;'1(.;TOR 

r .. 
UM" AN,-. ,,· ·"' r-·, r.· 

, 1t ! LJ I 11J Vi, 

TOTAL LNEST/-'.H-;T 

. l Ano IT I ONAL Exre; ~~ E ;.,;,iu =-H c:F:•iO'/AI_ -~ 

MOVING OF POL.ES /,NJ ,~11SCEU./'1,NEC1U3 

, TOTAL MONEY NEEDED FUR IRRIGATION 
. 
·I I NVESTME~1T rJt:p ,\ ,~nr· ' I , I :I~ L1\ .'\Li\L 

$15)000 

l!L 580 

72~1 

210 

90 

225 

~Jooo 
7J500 

500 

$ 3JOOO 

$75,834 

$ 326,87 

7 

$30)834 

$42JOOO 
$72,83L{ 
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Typical Per Acre Cost And 

Returns from Producing Dry Land vs. 
Irrigated Corn in Missouri3 

verage Yield 

sh O eratin Costs 

Seed 
Fertilizer 
Chemicals 
Machine, Fuel, Oil, 

Dry 
Land 
Corn 

90 

$ 10 
40 
14 

Repairs 16 
Drying, Fuel & electri­
city 
Irrigation: Fuel 

Repairs 
Miscellaneous 
Operating Interest 

TOTAL CASH OPERATING 
COSTS $ 

Operating Cost/Bu. 

6 

2 
7 
4 

97 
1.08 

Irri­
gated 
Corn 

140 

$ 12 
60 
14 

22 

9 
5 
2 
7 
6 

$137 
.98 

Added 
from 
Irri­
gation 

50 

$ 2 
20 
--

6 

3 
5 
2 

2 

$ 40 
. 80 , 

Hein, Norlin A Department of Agricultural 
conomics, University of Missouri­
olumbia, January, 1976. 
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Dry 
Land 
Corn 

Irri­
gated 
Corn 

Added 
from 
Irri­
gation 

Qwnership Costs 

'' : ~ 
·j 

i l 

i ! 
I i 
t l 

Machinery, Depr. 
& Taxes $ 18 
($80 x .22 - 6 yr. life) 
Irrigation, Depr. 
& Taxes 
($300 x .16 - 10 yr. life) 
Real Estate Taxes, 
Depr., Inst. 48 
($600/acre x .08) 
Labor Costs 18 

$ 18 

48 

48 

22 

--
48 

52 

4 

TOTAL COST/ACRE 

TOTAL COST/BU. 

$181 $273 $ 92 

2.01 1.95 1.8 
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Over Total Cost 

Price Per Bu.: 

A Dr Year 

Yield 
Total Cost 
Total Cost/Bu • 

$1.75 
2.00 
2.25 
2.50 
2.75 

'turn Over Total Costs 
J" 
l' j! P r i c e P e r Bu • : 

( 

;t\ 
/ ·: 

! 
. \ 

' . 
l 

'. t 

' ! 

$1.75 
2.00 
2.25 
2.50 
2.75 

.l.V 

Ta. ble- BL 

Dry 
Land 
Corn 

Irri­
gated 
Corn 

Added 
from 
Irri­
gation 

-23.50 
- 1.00 

21.50 
44.00 
66.50 

-28.00 
7.00 

42.00 
77.00 

112.00 

50 120 
$181 $278 

3.62 2.31 

-$93.50 
- 81.00 
- 68.50 
- 56.00 

43.50 

-68.00 
-38.00 
- 8.00 

22.00 
52.00 

-4.50 
8.00 

20.50 
33.00 
45.50 

70. 
$97 

1.39 

$25.50 
43.00 
60.50 
78.00 
95.50 



EXAMPLE FARM 

Center Pivot Irrigation Cost Analysis 

Per Acre 

Change in Income $2.25x50 $112.50 

~dded Operating Costs 40.00 

Return Over Operating Costs 72.50 

,Investment 
i 
;, 

Fixed Cost 

,Total Cost (Operating & 
Fixed) 

Return Over All Cost 
lncome Minus All Costs) 

$327.00 

52.00 

92.00 

20.50 

232 Acres 

26,100 

9,280 

16,820 

$75,834 

12,064 

21,344 

$ 4,756 

Hein, Norlin A. Department of Agricultural 
Economics, University of Missouri, 
March, 1977. 
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