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South Dakota's Big Sioux and Vermillion river basins: 

Economic value of irrigation water 
Richard Shane and Curtis Everson 

Economics Department 

In response to periods of drought and 
the ensuing instability of income many 
farmers in the Big Sioux and Vermillion 
river basins of eastern South Dakota are 
shifting from dryland farming to irri
gation. Irrigation helps the farmer to 
stabilize crop yields and farm income. 

Irrigation in the Big Sioux Basin 
grew from about 8,000 acres to over 26,000 
acres from 1970 to 1976. During this same 
period, the number of acres irrigated in 
the Vermillion River Basin increased from 
approximately 5,100 acres to over 11,500 
acres. Due to this rapid development of 
irrigation, demand for water has increased 
substantially. 

Historically, water has been used as 
a free good; an abundant, replenishable 
resource with no market price attached to 
it. In economic terms, supply has exceed
ed demand at all positive prices. Can 
this continue? 

In addition to irrigation growth, the 
demand for water is increasing due to such 
things as natural population growth and 
industrial expansion. At the same time, 
pollution from numerous sources is decreas
ing the supply of clean, pure water avail
able for domestic, industrial, and agri
cultural consumption. 

Most scarce resources are assigned a 
price through the functioning of the 
private market and free enterprise system. 
However, water is a common property re
source (not owned or controlled by private 
persons or firms), with rights to its use 
assigned through governmental policy, 

The free market system is therefore 
unable to assign a price to it. Without a 
specific price it is difficult to deter
mine the optimum allocation of water among 
its many competing uses. 
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For a number of reasons it is neces
sary to be able to estimate a value for 
water used in irrigation. An important 
goal of efficient allocation of water in 
its alternative uses is to maximize long 
run social benefits. This objective can be 
achieved only if water can be assigned a 
value in each of those uses. 

Once such a value is estimated for 
water used in irrigation, it can be com
pared to estimated values for other uses. 
Through this comparison, improved alloca
tion can be accomplished. Given estimates 
of water value, policy makers will have at 
their disposal many of the tools necessary 
to establish water pricing and preference 
systems. 

The individual producer can also use 
estimates . of water value. Should the 
South Dakota legislature decide on a 
comprehensive state water policy that 
includes a system of water pricing policies, 
the producer can then use an estimated 
value of water for agricultural production 
as a limit on the price which it would be 
profitable for him to pay to use water in 
irrigation. Estimates of the value of 
water for various crops or crop rotation 
patterns may also provide guidelines for 
agricultural producers concerning what 
crops could profitably be irrigated under 
various water pricing policies. 

PROCEDURE 

The analytical procedure used in this 
study was comparative budgeting. Composite 
acre costs of production (except for 
management) were subtracted from revenue 
per composite acre to derive return to 
management for dryland farming and return 
to management and water for irrigated 
farming. Then a management charge was 
subtracted from irrigated return to manage-



ment and water to derive an estimate of 
the value of water used per composite 
acre. The following sections give a more 
detailed description of the procedure. 

Description of the Study Area 

The study area consisted of the two 
river basins draining the far eastern 
portion of South Dakota. The Big Sioux 
and Vermillion river basins drain an area 
covering most of the two eastern tiers of 
counties in South Dakota (Figure 1). 

The Big Sioux River starts in north
eastern South Dakota in the southwestern 
tip of Roberts County, and drains most of 
the counties along the eastern border of 
the state as well as several counties in 
southwestern Minnesota and northeastern 
Iowa. 

The northern portion of this basin 
formed the northern rainfall region dis
cussed in this study. That northern area 
receives approximately 20 inches of pre
cipitation annually. Yearly temperature 
extremes range from a low of 30 or more 
degrees below zero in the winter to highs 
of over 100 degrees in the summer. Farmers 
in this region can expect approximately 
130 frost-free days annually. The growing 
season normally runs from mid May to mid 
September. 

The soils found in this region consist 
of loamy or silty soils, some of which lie 
over gravelly or sandy substrata. 

The southern portion of this basin is 
part of the study area referred to in 
later chapters as the southern rainfall 
region. This area receives approximately 
24 inches of precipitation annually. 
Temperature extremes similar to those 
described for the remainder of the Big 
Sioux Basin are common in this region. 
The growing season is normally about 150 
days long, running from the first week of 
May to approximately the first week of 
October. 

Upland soils found in the region 
consist mainly of loamy or silty soils, 
whereas alluvial or clayey-loam soils 

4 

BROWN MARSHALL R08EATS 

DAY 

SPINK 

CLARK 

BEADLE 

JERAlJLO SAN80RN MIN 

AURORA 

Vermillion River Basin 

Ra inf all 
region 
boundary 

Fig. 1. Location of Big Sioux and 
Vermillion river basins in eastern 
South Dakota 

Sources: Resource Inventory of the Big 
Siqux River Basin, Division of Resources 
Management, and Resource Inventory of 
the Vermillion River Basin, Thomas W. 
Lowe. 

lying over gravelly or sandy substrata are 
prevalent in low lying areas. 

The Vermillion River Basin is located 
adjacent to the western border of the 
central and southern portions of the Big 
Sioux Basin. The river itself drains an 
area extending south from the center of 
Kingsbury County through portions of 10 
more counties until it empties into the 
Missouri River southeast of Vermillion, 



South Dakota. The majority of this basin 
is located in the southern rainfall area 
and has characteristics described above 
for that rainfall region. 

The majority of the irrigation in the 
Big Sioux and Vermillion river basins is 
from ground water applied using center 
pivot irrigation systems. 

The lack of level land conducive to 
gated pipe irrigation and the lower labor 
intensity of pivots in comparison with 
other forms of irrigation have contributed 
to the popularity of center pivots. 

Irrigation is an older more familiar 
farming practice in the southern rainfall 
area. 

One county in each rainfall area was 
selected as representative of irrigation 
practices in the region. Brookings County 
was selected to represent the northern 
rainfall area, and Turner County was 
selected to represent the southern rain
fall region. These counties were chosen 
because of their central location in their 
respective rainfall areas and because each 
contained a large group of irrigators. 

A random sample of approximately 25% 
of the irrigators in each county was 
interviewed personally. The interviews 
were designed to obtain the data necessary 
to derive irrigated crop budgets for the 
study area. Dryland crop budgets for the 
two counties were taken from existing 
publications (Derscheid, Aanderud and 
Allen, 1977). 

Budget Derivation 

Primary budget data for 1977 were 
gathered through personal interviews with 
irrigators in both county areas of the 
study region. Soil maps were used to 
further categorize irrigators by soil type 
within each rainfall region. 

Variable Costs 

Estimates of most of the variable 
costs associated with irrigated crop 
production were obtained directly from the 
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irrigators. Cost estimates obtained 
directly included seed, fertilizer, chemi
cals, drying, system power and repair, 
machine repair, and custom hire. Other 
costs not as readily estimated were fuel 
and lubricants, overhead, and interest on 
operating expenses. 

Fuel costs were computed by applying 
engineering fuel requirement estimates and 
1977 fuel prices to cultural practice and 
equipment size and speed information 
provided by farmers for each crop. Lubri
cation costs were assumed to be equal to 
5% of fuel costs. 

Miscellaneous or overhead costs such 
as farm organization membership fees, 
magazine subscriptions, record keeping 
fees, and legal fees were assumed to be 5% 
of operating costs. Interest on operating 
expenses was based on a 9% annual rate. 
Operating expense loans were assumed to 
average 6 months in duration. 

Fixed Costs 

Fixed cost estimates were obtained 
indirectly from the irrigators. Costs 
which fall in this category are depreci
ation, taxes, insurance, and interest on 
investments. 

Depreciation 

Depreciation on farm machinery, 
irrigation systems and storage facilities 
was computed by applying the straight line 
method and actual investment figures 
supplied by the irrigators. Storage 
facilities were assumed to have a useful 
life of 20 years and a salvage value equal 
to 10% of their original costs. Only those 
facilities used for storage of irrigated 
crops were depreciated. 

Estimates of annual depreciation of 
farm machinery were based on the nature of 
its use in the farming operation. Farm 
equipment, including tractors, plows, and 
discs, generally used on all cropland was 
depreciated over the total acres of dry
land and irrigated cropland. Specialized 
machinery, like combines, corn planters, 
corn cultivators, swathers, and balers, 



was depreciated only over the acres of 
those crops with which it could be directly 
associated. All farm machinery was as
sumed to have a 10 year life and a salvage 
value equal to 10% of original cost. 

Irrigation systems were depreciated 
only over the acres each covered. They 
were assumed to have 15 year useful lives 
and salvage values equal to 10% of origi
nal cost. 

Interest 

Interest on investment in storage 
facilities, farm machinery, and irrigation 
systems was computed at a rate of 7% of 
average annual investment using purchase 
prices supplied by the irrigators. In
terest on land was calculated using a rate 
of 6% of current (1977) market value. 
Estimates of value of irrigated land 
obtained from current sales were $1,000 
per acre for the northern rainfall region 
and $1,200 per acre in the southern rain
fall region. 

Other Fixed Costs 

Information on the costs of insuring 
farms and irrigation systems, and on 
personal property and real estate taxes 
was gathered directly through the survey. 
Estimates of total costs of these items 
were reduced to a per acre basis by divid
ing them by the total acres of dr yland 
and irrigated cropland farmed. 

Returns 

The return or revenue from each crop 
produced was estimated by multiplying yield 
times price. Yields per acre used were 
those reported by the irrigators inter
viewed. Prices used were average annual 
prices received by South Dakota farmers as 
reported by the South Dakota Crop and 
Livestock Reporting Service . 

Estimation of Composite Acre 
Net Returns 

A composite acre of irrigated land or 
dryland is comprised of the proportions of 
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total cropland devoted to each major crop 
in each region, such that the sum totals 
100% The irrigated composite acre was 
defined using data obtained from the 
irrigators interviewed. The dryland 
composite acre was derived using average 
acres of major crops planted in each 
county as reported by the South Dakota Crop 
and Livestock Reporting Service. After the 
composite acres were defined the net return 
per acre for crops were multiplied times 
the appropriate percentage of the composite 
and summed to derive an estimate of com
posite acre net returns for both dryland 
and irrigated farming. 

Value of Water Used in Irrigation 

The final step in the estimation of a 
value for water used in irrigation involved 
comparisons of the dryland and irrigated 
net returns to management and water per 
composite acre in each rainfall region. 

Labor charges (at 1977 wage rates) 
based on estimated labor requirements per 
composite acre were deducted from net 
returns leaving a residual representing 
returns to water and management. A manage
ment charge equal to 10% of the variable 
costs per composite acre was then assessed. 

The final residual to dryland crop 
production was considered non-distributed 
returns due to imperfections in the model. 
Assuming these undistributed returns equal 
in each form of farming the difference in 
residuals between dryland and irrigated 
composite acres was imputed as the value of 
total water applied per composite acre. 

To estimate the value of water on a 
per unit of application basis, average 
application rates were obtained for each 
river basin from farmers and from the South 
Dakota Department of Natural Resource 
Development. By dividing the value of 
total water applied per composite acre by 
the units of water applied, an estimate of 
value per unit (acre inch) was calculated. 

Finally, to estimate the value of 
water in irrigation over several years, 
costs of production were deflated to re
present the years 1970-1977 using USDA 
indexes for prices paid by farmers for farm 



real estate. Average yields and prices for 
dryland farming were obtained from the 
South Dakota Crop and Livestock Reporting 
Service to estimate revenues for 1970-1977. 
Irrigated production was assumed constant 
at 1977 levels with average prices used as 
above with dryland. Given these data, 
residuals to water were calculated for each 
year from 1970-1977 to estimate the value 
of water used in irrigation over time. 

RESULTS 

Crop Production Budgets 

The initial step in the procedure for 
estimating the value of water used in 
irrigation was the construction of ir
rigated and dryland budgets for the two 
rainfall regions of the study area. Tables 
1, 2, and 3 contain budgets for the major 
crops grown in each of these regions. 

Corn 

Most of the variable costs of pro
ducing irrigated corn were similar in both 
rainfall regions. However, there were some 
noteworthy cost differences, as shown in 
Table 1. 

For example, seed corn costs averaged 
$14.50 per acre in the southern region in 
comparison with $11.50 per acre in the 
northern rai n f al l r egion. Fertilizer costs 
for irrigated cor n averaged over $52 per 
acre in the south compared to $38.60 per 
acre in the north . 

These heavier planting and fer
tilization rates used in the southern 
region were reflected in a 16 bushel per 
acre difference in yield . Irrigated corn 
yielded 145 bushel s per a cre in the 
southern r egion compared to 129 bushels 
per acre yields in the north. Also, the 
longer growing s eason of t he southern 
rainfall reg i on a l lowed f armers to plant 
higher yielding, later maturing corn 
varieties which normally r esult in higher 
yields per acre. 

Another variable cost t hat was 
substantial l y h igher in t he s ou t hern 
region wa s crop insurance . Hail in-
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surance averaged approximately $8.50 per 
acre in the southern region in comparison 
with $1.70 per acre in the northern 
rainfall region. This large difference 
in cost was primarily due to the higher 
risk of hail in the south and the fact 
that many farmers in the north did not 
carry hail insurance. 

Drying costs incurred by producers 
of irrigated corn in the north averaged 
$11.15 per acre compared to $5.25 in the 
southern rainfall region. Shortness of 
growing seasons and the probability of 
adverse weather conditions at harvest 
of ten forced corn producers in the north 
to harvest corn earlier and wetter than 
was desirable. 

One variable cost of production item 
that may have been understated in the 
budgets presented in this chapter was the 
cost of repairs for irrigation systems. 

Repair costs were found to be $.20 
per acre in the northern rainfall region 
and $.60 in the south. Many of the 
irrigators surveyed stated that they 
int:urred no repair costs for their ir
rigation systems. In most cases, that 
was because their irrigation systems were 
relatively new and still under manu
facturer or dealer warranty . 

A more realistic long run estimate 
of annual system repairs would ba-ecreap.1 
proximately $1.00 to $1.50 per 

Finally, it can be observed in Table 
1 that the corn price necessary for 
irrigators in the northern rainfall 
region to break even was substantially 
less than that of dryland farmers in the 
same region. I rrigators in 1977 needed 
only $1.78 per bushel to cover both t otal 
fixe d and variable costs, whereas dryland 
farmers needed to receive $2.25 per 
bushel. The break even prices of corn 

1
This estimate was sugges t ed by a 

representative of Farmer's Implement and 
Irrigation of Brookings, South Dakota, in 
a personal interview conduc t ed on March 
21 , 1979. 



Table 1. Dryland and Irrigated Corn Enterprise Budgets for the Northern 
and Southern Rainfall Regions for 1977 

Northern Rainfall Region Southern Rainfall Region 
Costs Per Acre Costs Per Acre 

In:eut Dry land Irrigated Dry land Irrigated 

Variable Costs 

Seed $ 7.80 $ 11.50 $ 8.95 $ 14.50 
Fe rtilizer 14.20 38.60 18.00 52 . 25 
Chemicals 13.80 13.90 12.50 12 .15 
CroD Insurance 1 3. 20 1. 70 3.50 8.55 
Ma chine Ren~ir 4.60 7.10 4.30 6.55 
Fuel & Lub e 6.75 4.20 6.85 4. 45 
Drv ing 4.60 11 .15 6. 25 5.25 
Stor aee 3 2.00 1. 30 2. 75 
Overhead 3.00 5.40 3.00 6.05 

Subtot a l $ 59.95 $ 94.85 $ 66 .10 $109. 75 
Svstem Power 13.10 13. 70 
Svstem Renair . 20 . 60 
Custom Hi r e 4.60 3. 20 

Subtot a l $ $ 17 .90 $ $ 17. 50 
Int. on On. Cao . 2 .70 5 . 10 3.00 5 . 75 

To t a l Va r. Costs $ 62 .65 $11 7 .85 $ 69 .10 $13 3 . 00 

Fi xed Cos ts 

Int . on Invest. $ 5. 25 $ 18.30 $ 4.80 $ 24.10 
Den rec .. Tax. I ns. 19. 70 33. 80 20.75 40 .90 
Land Char ge 36. 00 60. 00 45. 00 72.00 

Total Fixed Cos t s $ 60 .95 $112 .10 $ 70.55 $137.00 
--- -

Total Cost $12 3 . 60 $229 .95 $139. 65 $270.00 
---- -----

Yield 55 bu. 17-9 bu . 75 bu. 145 bu. 

Breakeven Price $ 2.25 _L 1. 80 $ 1. 85 $ 1. 85 

1Actual farmer interviews have i ndica t ed tha t f ew farmers in the North 
i nsured their crops. The dryland budget procedure assumed insurance costs. 

2 Fuel and lubrication cos t s aonear low for irr i ~ated cr oD nroduct ion 
because s ome of this exnense for harvest is contained in cus t on h i re and 
for truckino in overhead. 

1Most- of the costs for stor ino- irri o-a t P<l corn arP ;nrlnrh r1 in thP fixec_ 

costs. 
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Table 2. Dryland and Irrigated Corn Silage Enterprise Budgets for the 
Northern and Southern Rainfall Regions for 1977 

Input 

Variable Costs 

Seed 
Fertilizer 
Chemicals 1 
Crop Insurance 
Machine Repair 
Fuel & Lube 
Drying 
Storage 
Overhead 

Subtotal 
System Power 
System Repa~r 
Custom Hire 

Subtotal 
Int. on Op. Cost 

Total Var. Costs 

Fixed Costs 

Int. on Invest. 
Depree., Tax, Ins. 
Land Charge 

Total Fixed Costs 

Total Cost 

Yield 
Break.even Price 

1 

Northern Rainfall Region 
Costs Per Acre 

Dry land Irrigated 

$ 7.80 
14 .. 20 
13.80 

3.20 
4.60 
4.75 

2.30 
$ 50.65 

$ 
2.00 

$ 52.65 

$ 6.35 
20.65 

. 36.00 
$ 63.00 

$115.65 

13.0 tons 
$ 8.90 

$ 12.45 
42.50 
16.00 

.90 
4.00 
5 .1() 

Li.. 65 
$ 85.60 

11. 30 
.20 
. 80 

_$ 12. 30 
Li.. 40 

$102. 30 

$ 22.25 
38.40 
60.00 

$120.65 

$222.95 

18.4 tons 
$ 12.10 

Southern Rainfall Region 
Costs Per Acre 

Dry land Irrigated 

$ 8.95 
18.00 
12.50 

3.50 
L~. 30 
6.40 

2.55 
$ 56.20 

2.40 
$ 58.60 

$ 6.40 
2L:.. 75 
45.00 

$ 76.15 

$l3L~. 75 

13.3 tons 
_$ 10.15 

$ 13. 20 
46.15 
15.40 

L~. 90 
7.40 
6.85 

5.20 
$ 99 .10 

12.10 
.40 

$ 12.50 
4.95 

$116. 55 

$ 26. 75 
50.00 
72.00 

$148.75 

$265.30 

20.7 tons 
_L_l2. 80 

Surveys indicated that many farmers did not carry insurance on crops. 
The dryland budgets assumed insurance coverage. 

2
The low average custom charges for the north is indicative of the fact 

that very little custome work is hired for silage production. 
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Table 3. Dryland and Irrigated Alfalfa Enterprise Budgets for the 
Northern and Southern Rainfall Region for 1977 

Input 

Variable Costs 

Seed 
FertilizPr 
Chemicals 
Crop Insurance 
Machine Repcrir 
Fuel & Lube --
Drying 
Storage 
Overhead 

Subtotal 
System Power 
System Repair 
Custom Hire 

Subtotal 
Int. on Op . Cap . 

Total Var. Costs 

Fixed Costs 

Int. on Invest . 
Depree., Tax, Ins. 
Land Charge 

Total Fixed Costs 

Total Cost 

Yield 
Breakeven Price 

Northern Rainfall Region 
Costs Per Acre 

Dry land Irrigated 

$ 2 . 20 
7.20 
1.55 

8.40 
4.45 

3.00 
$ 26.80 

$ 
1. 20 

$ 28 .00 

$ 3.15 
12.70 
36.00 

$ 51. 85 

$ 79.85 

2 . 5 tons 
$ 31. 95 

$ 4.50 
16.65 

8.30 
3.45 

2.50 
$ 35.40 

11. 70 
. 45 

5.00 
$ 17.15 

2 .40 
$ 54.95 

$ 14.25 
33.20 
60.00 

$10 7. 45 

$162 .40 

4 .6 tons 
$ 35.30 

Southern Rainfall Region 
Costs Per Acre 

Dry land Irrigated 

$ 3.60 
9.60 
1.55 

12 . 55 
6.75 

3.00 
$ 37 .05 

$ 
1. 65 

$ 38.70 

$ 3 . 45 
17 .60 
45.00 

$ 66.05 

$104.75 

3. 5 tons 
$ 29.95 

$ 4.10 
22.95 

7.45 
5.60 

2.90 
$ 43.00 

13.35 
.40 

3.70 
$ 17 .45 

2 .70 
$ 63.15 

$ 31. 60 
57.30 
72.00 

$160.90 

$224.05 

5.9 tons 
$ 38.00 

1Part of the fuel and lube costs for irrigated alfalfa ryroduction is 
included in the charge for custom hire. 
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for bo t h dryland and irrigated corn 
producers in the southern region were 
approximately equal to $1.85 per bushel. 

This seeming disparity occurred 
because dryland corn yields are much 
higher in the southern rainfall region, 
givi ng irrigation a smal l er advantage 
when compared to the nor thern rainfall 
region. 

Cor n Si l age 

The variable cos t s i ncurred in cor n 
silage production were similar to those 
of corn for grain production (Table 2). 

Machinery repair costs were greater 
for irrigated cor n si l age than f or 
irrigated corn. This may have been be
cause there was more wear and tear on 
si l age har veste r s t han on combines or 
corn pickers used to harvest corn for 
grain . 

Most other var i able costs were lower 
f or corn than for corn si lage. Howev er, 
t otal variable costs were l ess for 
silage than for corn mainly because no 
in-town storage or drying costs were 
incurred in the production of corn silage. 

Fixed costs as s ociated with the 
production of corn silage were greater 
than for the production of corn for 
grain, mainly due to the need for special
ized harvesting equipment for corn silage. 
Silage choppers, wagons, and blowers are 
of ten used exclusively for corn silage 
harvest, although on some farms they are 
used for alfalfa haylage. In contrast, 
combines are used for all types of grain 
harvest, including corn. Consequently, 
annual depreciation and interest charges 
are spread over more acres of land. 

Yields of corn silage for the two 
regions were comparable, averaging 18.4 
tons per acre in the north and 20.7 tons 
per acre in the south . Since farmers 
producing corn silage in the north faced 
lower fixed costs than farmers in the 
southern region, their breakeven price was 
lower--$12.10 per ton compared to $12.80. 
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Differences in several of the vari
able costs between the regions also con
tributed to the higher breakeven price in 
the southern region . Seed , fertilizer, 
crop insurance, machinery repair, and fuel 
costs were substantially higher in the 
southern region. 

Because the breakeven price for 
dryland corn silage in each rainfall 
r egion was found to be less than that for 
irrigated corn silage, one could advocate 
dryland corn silage production over 
i rrigated produc tion. But irrigation did 
i ncreas e per a c r e yie lds and allowed 
fa rmers to devote less acres of cropland 
to i t s production. This allowed the 
irrigator more flexibility in his crop 
rotat ion plans . 

Alfalfa Hay 

As an irrigat ed crop, alfal f a is 
similar t o corn s i l age in that it is quite 
respons i ve to t he application of addi
t i ona l wa ter (Table 3) . 

In the northern rainfall region 
irrigated a lfalfa yielded 4.6 t ons per 
acre comp a red to 2.5 tons on dr yland. In 
the south, irrigated alf alfa yielded 5 . 9 
tons, and the dryland yield was 3.5 t ons 
per acre. 

Irrigation in conjunc tion with the 
application of additional fertilizer, 
especially during the late summer growing 
season, of ten allowed the irrigator to 
harvest at least one more cutting of 
alfalfa hay than his dryland counterpart. 

The increased cost of fertilizer 
necessary to complement additional amounts 
of water accounted for most of the differ
ence in variable costs between dryland and 
irrigated alfalfa production. 

Fertilizer costs for irrigated al
falfa were calculated at $16.65 per acre 
in the northern region and $22.95 in the 
south. This compared to $7.20 and $9.60 
per acre, respectively, for dryland . The 
per acre fert i lizer cost dif ference be
tween the regions was the resul t of heavier 
fer t i lization rates in the southern rai n
fall region. 



In addition to differences in land 
charges between dryland and irrigated 
cropland, differences in fixed costs were 
noted in depreciation and interest charges 
on specialized harvesting machinery and 
storage facilities used by irrigators. 
Numerous irrigators producing high quality 
alfalfa hay forage have invested in 
relatively expensive air tight silos to 
maintain the quality of their haylage. 
Personal property taxes, real estate 
t ··xes, and insurance costs contributed 
relatively minor amounts to the difference 
in fixed costs. 

As in the case of corn silage, a 
lower breakeven price was noted for 
dryland alfalfa hay than for irrigated hay 
in 1977. Dryland breakeven prices were 
$31.95 per ton in the northern region and 
$29.95 per ton in the south. Irrigated 
breakeven prices were $35.30 in the north
ern rainfall region and $38.00 in the 
southern region. 

Again, application of water to al
falfa hay allowed the irrigator to devote 
fewer acres to the production of necessary 
forage and more to cash grains or com
plementary feed grains. The entire 
rotation would have to be evaluated before 
deciding whether alfalfa should be ir
rigated or not. 

Soybeans 

Soybeans proved to be one of the most 
profitable of the irrigated crop enter
prises in the northern rainfall region. 

One of the primary reasons was that 
irrigated soybeans do not require large 
amounts of fertilizer in comparison to 
dryland beans (Table 4). When soybeans 
followed corn in annual crop rotation 
plans, they often thrived on the residual 
essential elements left in the soil from 
the previous year's crop. Additional 
fertilizer did not increase soybean yields 
significantly. 

The increased need for larger storage 
c apacity for the expanded volume of 
soybeans grown under irrigation resulted 
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in higher interest costs and depreciation 
charges per acre than for dryland. 

In 1977, the breakeven prices for 
dryland and irrigated soybeans grown in 
the southern rainfall region were nearly 
equal at approximately $4.40 per bushel. 
Irrigated beans were more profitable than 
dryland beans in the northern region, with 
a breakeven price of $4.15 per bushel for 
irrigated and $5.10 for dryland beans. 

All Crop Budgets 

As can be observed in the enterprise 
budgets for all crops presented in this 
chapter, fixed costs per acre were always 
higher in the southern rainfall region 
than in the northern rainfall region. 

Larger investments in capital equip
ment, including farm machinery and storage 
facilities, accounted for most of the 
differences in interest costs and de
preciation charges. Real estate and 
personal property taxes were also general
ly higher in the southern rainfall region. 
This occurred because the average market 
value of cropland was higher in the south
ern than the northern region. 

Net Returns for Irrigated Corn and Alfalfa 
by Soil Type and Rainfall Region for 1977 

To determine whether or not soil type 
had a major influence on per acre net 
returns for the major irrigated crops in 
each rainfall region, all survey res
pondents' farms were soil typed through 
the use of regional soil survey maps (F.C. 
Westin, et. al., 1959 and USDA Soil Conser
vation Service, unpublished preliminary 
map, 1979). Crop production budgets were 
averaged by soil type group whenever a 
sufficient number of budgets could be 
grouped into a general soil category. 

In the northern rainfall region, two 
major groups of soil associations were 
evident. The first of these groups con
sisted of loamy or silty soils with a 
sandy or gravelly substrata. Soil associ
ations represented in this group were 



Table 4. Dryland and Irrigated Soybean Enterprise Budgets for the 
Northern and Southern Rainfall Regions for 1977 

Northern Rainfall Region Southern Rainfall Region 
Costs Eer Acre Costs Per Acre 

InEut Dry land Irrigated Dry land Irrigated 

Variable Costs 

Seed $ 10.00 $ 9.25 $ 10.00 $ 10.40 
Fertilizer 3.90 4.20 3.90 11. 70 
Chemicals 7.00 7.20 8.30 9.00 
Crop Insurance 2.35 2.35 6.25 
Machine Rep1ir 3.70 5.40 3.50 7.00 
Fuel & Lube 5.50 3.75 5.70 3.80 
Drying 2 
Storage 2.30 3.00 .90 
Overhead 3.00 2.60 3.00 3.25 

Subtotal $ 37.75 $ 32.40 $ 39. 75 $ 52.30 
System Power 12.60 11.60 
System Repair .10 1.00 
Custom Hire 9.50 5.00 

Subtotal $ $ 22.20 $ $ 17.60 
Int. on Op. Cap. 1. 70 2.45 1. 80 3.05 

Total Var. Costs $ 39.45 $ 57.05 $ 41.55 $ 72.95 

Fixed Costs 

Int. on Invest. $ 4.60 $ 14.80 $ 4.30 $ 20.50 
Depree., Tax, Ins. 17 .10 25.60 18.35 36.35 
Land Charge 36.00 60.00 45.00 72.00 

Total Fixed Costs $ 57.70 $100.40 $ 67.65 $128. 85 

Total Cost $ 97.15 $157.45 $109. 20 $201. 80 

Yield 19 bu. 38 bu. 25 bu. 46 bu. 
Breakeven Price $ 5.10 $ 4.15 $ 4. 35 $ 4. L~O 

1 
Portions of the fuel and lube costs for irrigated nroduction are in-

eluded in custom hire. 

2Most of the costs of storage for irri~ated nroduction are included in 
the fixed costs. 
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Renshaw-Fordville, Fordville- Es telline , 
and Hecla sandy loam soils . 

The second maj or group of s oil 
associations represented loamy and silty 
soils without the sandy or gravelly base. 
These s oils generally exhibited better 
moisture holding capacities than those 
with a gravelly or sandy base. Soil associ
ations contained i n this broad group 
included Estelline and Poinsett silty 
loams, Fordville, Kranzburg, and Vienna 
loams and Lamoure alluvial soils. 

Abbreviated budget forms, including 
information on per acre crop yields, total 
variable costs, total costs, and net 
returns for corn and alfalfa in each soil 
type group in the northern rainfall divi
sion a r e presented in Tables 5 and 6 . 
(Complete crop production budgets f or 
irrigated corn and alfalfa by soil type 
can be found in Everson, 1979.) 

As can be seen in the first column of 
Table 5, irrigated corn yields were 
greater on silty and loamy soils, averag
ing 135 bushels per acre compared to a 118 
bushel average on t hose s oi ls with the 
grave l ly s ubstrata. Because of the dif f er
ence i n y ields, net returns per acr e were 
greate r for t he corn gr own on soils not 
l ocated over gravelly substrata. 

It is impor t ant to note, however, 
that net returns to corn enterpr ises grown 
on the s andy bas ed s oil would likely have 
been much lower with no irrigation becaus e 
of t he lack of moisture holding capacity 
of s andy s oils . In dry years, it is not 
uncommon f or corn yiel ds for t hat type of 
s oi l to be v ery l ow, hence ne t returns 
woul d likely b e negative. 

In contrast to the corn enterprise, 
alfalfa yields were greater on the gravel
ly based soil than on soils with a less 
porous base. 

Alfalfa on the gravel based soil 
yielded an average 4 .9 tons of hay per 
acre compared to 4.2 tons on the heavier 
soil. 

One possible explanation for this 
lies in the characteristics of the alfalfa 
plant itself. Because corn needs large 
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amount s of n i t r ogen to yield well, and t he 
nitrogen applied t o sandy or gravelly 
based s oil tends to leach out faster than 
on heavi er s oil, cor n yields were lower on 
sandier soil. Alfalfa, on the other hand, 
is a nitrogen-fixing legume, hence the 
leaching problem is lessened. 

Whatever the reason, net returns for 
the higher yielding alfalfa crops were 
over $19 . 00 per acre in 1977 compared with 
$-7.90 per acre on heavier soil. 

In the southern rainfall region , two 
major groups of soil associa t i ons wer e 
del ineated as well. The first of these 
groups consisted of silty and l oamy soils 
that were fairly well drained. Soi l 
associat ions contained in t his gr oup 
included Egan-Chancellor , Egan-Wentworth
Clarno, and Egan-Wentwor t h- Viborg . Ir
r i gated corn was the only crop f or which a 
budget could be calculated f or t his soil 
association group. 

The second major soil group found in 
t he southern rainfall region represented 
c layey-loam and all uv i al soils with sandy 
or gravell y substrata. Soil associations 
contained in t his group were Delmont-Enet 
and De lmont-Gracevi l le- Talmo. 

As i n the nor t her n regi on, corn 
yie l ds were higher on t he soils without 
the grave l ly s ubs trata. I rrigated corn 
yie l ded 152 bushels per acre on t he silty 
~nd l oamy soils with the less por ous bas e 
and 135 bushels per acre on the s andy 
ba s ed soil . 

Corn on sandy based soils yielded 
higher in the southern r ainfal l region 
than in the northern r egion, probably 
because of heavier fertiliza t i on, longer 
growing season, and more natur al precipi
tation. 

Per acre net r e turns in 1977 averaged 
$9.90 per acre on the heavier s oi l. This 
was $35.00 greater than t he negat ive 
-$25 . 05 return on the sandy based ground. 

Alfalfa on the sandy based soil 
yielded 5 . 9 tons per a cr e on t he average 
in 1977. The resulting net returns to 
management, labor, and water were near 



Table 5. Abbreviated Irrigated Corn Enterprise Budgets Per Acr e by Soi l 
Type f or t he Northern and Souther n Rainfall Regions for 19771/ 

Northern Rainfall Region Southern Rainfall Region 

Soil Type A Soil Type c 

Yield = 135 bu. Yield = 152 bu . 
Total Variable Cost = $123.05 Total Variable Cost = $132 .15 
Total Cost = $239.60 Total Cost = $268025 
Net Return = $7.45 Net Return = $9.90 

Soil Type B Soil Type D 

Yield = 118 bu. Yield = 135 bu. 
Total Variable Cost = $110 . 20 Total Variable Cost = $134 . 00 
Total Cost = $215 . 00 Total Cost = $272 .10 
Net Return = $ . 95 Net Return = $-25.05 

All Soil Tyo es All Soil Tyo es 

Yield = 129 bu. Yi e ld = 145 bu. 
Total Variable Cos t = $117. 85 Total Variab l e Cost = $137.00 
To tal Cost = $229. 95 Total Cost = $270.00 
Net Return = $5 .75 Net Return = $- 4.70 

llcorn price used was $1.83 per bushel . 

Soil Type A: Loamy and Silty 

Soil Type B. Loamy and Silty 

Soil Type C: Loamy and Silty 

Soil Type D: Clayey-loam and 
substrata 

zero. Lack of a sufficient number of 
respondents growing alfalfa on soils with 
a denser base prevented a comparison 
between soil types. 

Composite Acre Net Returns 
for Each Rainfall Region 1970~1977 

Composite Acre 

Net returns were computed on a com
posite acre basis. The composition of the 

15 

Soils - heavy base 

Soils - sand or gravel substrat a 

Soils - heavy base 

Alluvial Soils - sand or gravel 

composite acres for dryland and irrigated 
crop production is shown in Table 7. 

The interpretation of the percentages 
for irrigated land in the northern region 
is that for every 100 acres of cropland 
the farmer produces 66.9 acres of corn, 
14.4 acres of silage, 14.5 acres of al
falfa, and 4.2 acres of soybeans. Similar 
interpretations can be made for the re
maining composite acres presented. In 
each case other crops were grown but 
comprised less than 1%. 



Table 6. Abbreviated Irri gated Alfalfa Enterprise Budgets Per Acre by 
Soil Type for the Northern and Southern Rainfall Regions for 1977 

Northern Rainfall Re gion 
, 

Southern Rainfall Region 

Soil Typ e A Soil Type C* 

Yield = 4.2 tons Yield = ---
Total Variable Cost = $59. 75 Total Variable Cost = $ ---
Total Cost = $163.30 Total Cost = $ ---
Net Return = $- 7 ._90 Net Return = $ ---

Soil Type B Soil Tyne D 

Yield = 4.9 tons Yield = 5.9 tons 
Total Va riable Cost = $50.90 To tal Variable Cost = $65.70 
Total Cost = $16 2 .20 Total Cost = $218.30 
Net Re turn = $19.10 Net Re turn = $0.00 

All Soil Types All Soil Types 

Yield = 4.6 tons Yield = 5.9 tons 
Total Variable Cost = $54.95 Total Variable Cost = $63.15 
Total Cost = $162. 40 Total Cos t = $224 . 05 
Net Return = $7.60 Net Return = $-5.70 

Soil Type A: Loamy and Si lty Soi l s - heavy base 

Soil Type B: Loamy and Silty Soils - sand or gravel subs t r ata 

*Soil Type C: Loamy and Si lty Soi l s - heavy base , not a 
sufficien t number of observations to compute 
a reliab l e aver age. 

Soi l Type D: Clayey-loam and Alluvial Soils - sand or gr avel 
substrata 

Net Returns to Labor, Management , and Water 

The irrigated and dryland composite 
acre net returns to labor, management, and 
(in the case of irrigation) water were 
calculated in each region for the years 
1970-1977 to give a time series over which 
to compare returns. Dryland and irrigated 
net returns and differences between the 
two appear in columns 1, 3, and 5 of 
Tables 8 and 9. Labor costs per composite 
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acre were then deducted fr om those net 
returns in order that ne t returns t o 
management and (in t he case of irrigat ion) 
water could be presented (columns 2 , 4 and 
6 of Tables 8 and 9). 

Composite irriga ted acre net returns 
to labor , management , and water for each 
rainfall region ranged from $12.05 in 1977 
to $202.00 in the northern region. For 
the southern region, the range was from a 
low of $4.75, also in 1977, to $216.45 in 
1974. 



Table 7. Comµosite Acre Composition by Rainfall Region.!/ 

Northern Rainfall Region Southern Rainfal l Reg ion 
Cr op I rr i gated Dry l and I rrigated Dry land 

(%) (%) 

Corn 66.9 29 . 0 71.0 42.0 

Corn Silage 14 .4 10. 0 4.6 8. 7 

Alfalfa 14.5 13.4 7.6 9.6 

Soybeans 4 .2 3 .3 16.8 12 .7 

Oats 29. 2 27.0 

Barley 2.7 

Wheat 4 .6 

Flax 7 . 8 

l/The diff erence in compos ition of the composite a cr e between dry l and t o 
i r rigated production is caused pr imarily by the availabili t y of wa t er. 

For dryland farmers, net returns t o 
labor and ·management reached their peaks 
in 1973 a t $43.30 per composite acre in 
the northern region and $42.20 in the 
southern region (column 3 of Tables 8 and 
9). As could be expected, dryland net 
returns to labor and management reached 
their lows in the drought year of 1976 
when they were $-44.25 per composite acre 
in the north and $-30.20 in the southern 
rainfall region. 

The difference between composite 
irrigated acre net returns to labor, 
management , and water and dryland net 
returns to labor and management did not 
reach i t s maximum level in 1976 as might 
be expected during a time of drought. The 
1976 dif ferences per composite acre (shown 
in column 5 of Tables 8 and 9) between 
irrigated and dryland net returns were 
$167.10 in the northern region and $105.80 
in the south. 

The maximum difference between ir
rigated and dryland net returns occurred 
in 1974 in each region, with that differ
ence being $175.20 in the northern region 
and $182.35 in the south. The minimum 
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differences between irriga t ed and dryland 
composite acre net returns occurred in 
1977 when that difference equa lled $17.90 
per composite acr e in the north and $8.80 
in the southern rainfall region. 

The most obvious reason for dryland 
returns reaching their low point in each 
region in 1976 was the occurrence of an 
extreme drought in eastern South Dakota 
which caused yields of all dryland crops 
included in the composite acre to be 
extremely low. Returns of labor, manage
ment, and water were smallest in 1977, 
primarily due to the low price of corn. 
The average annual price of corn for 1977 
in South Dakota hovered near $1.80 per 
bushel. This low price proved to be the 
major factor that depressed the net re
turns of the corn intensive composite 
irrigated acre. 

As a result of the pronounced drought 
that occurred in 1976, many dryland 
farmers made the move to irrigation in 
eastern South Dakota in 1977. But 1977 
was not a particularly good year for 
irrigators. Since crop prices did not 
improve much in 1978, that year was not 



Table 8. Composite Acre Net Returns 
Northern Rainfall Region 1970-1977 

Difference Irrigated DryL~md 

L,M,WfRet to M&W!Ret to L&M jRet to MIRet 
I 

Ret to to L,M,W /Ret to M&W 
f 

I I 

1970 $ 38.45 $ 32.45 I $ -4. 75 

I 
1$ -7. 75 

1971 19.10 12.70 -11. 45 -14.65 I 

I 
1972 45.20 38.40 3.90 .so 

1973 142.95 135.55 43. 30 39.60 

1974 20 2 .00 193.80 26.80 22. 70 

1975 117. 00 I 108.60 11. 35 7.15 I 

1976 128.85 119. 85 -38.25 -42. 75 

1977 12.05 2.25 I -5. 85 -10. 75 

Avg. I $ 88.20 $ 80.45 $ 3.15 $ -. 75 
I I l 

L Labor, M = Management, W Water 

Table 9. Composite Acre Net Re turns 
Southern Ra infall Re gion 1970-19 77 

Irrigated Dry land 
Ret to L,M,H Ret to M&W Ret to L&MIRet to 

I 
1970 $ 38.45 $ 33.20 $-14.65 1$-17.65 

1971 18.95 13.35 -11. 85 -21. 05 

1972 53,85 47.90 18.00 14.60 

1973 156. 75 150.25 42 . 20 38 .50 

1974 216.45 209.25 34.10 30.00 

1975 113. 40 106.05 . 25 -3. 95 

1976 81.60 73. 70 - 24 . 20 -28. 70 

1977 4. 75 -3.85 - 4 .05 -8 .95 

Avg. $ 85.50 $ 78. 75 $ 5 .00 $ .35 

·- --
L Labor, M Management, W Wa ter 
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$ 43.20 I $ 40.20 

30.55 27.35 

Li-1. 30 38.90 

99.65 95.95 

175.20 171.10 

105.65 101. 45 

167.10 162.60 

17.90 13.00 

$ 85.05 $ 81. 30 

Difference 
M)Ret to L,M,WIRet to M&W 

I $ 53.10 $ 50.85 

I 30.80 34.40 

35.85 33.30 

114.50 111. 75 

182.35 179.25 

113.15 110.00 

105.80 102.40 

8.80 5.10 

$ 80.55 $ 78.40 



much better. It could be expected that 
those who became irrigators after 1976 
have experienced more financial diff
iculties than those who were irrigating 
during the early 1970's. 

Composite acre net returns to manage
ment, labor, and water for irrigated crops 
peaked in 1973, when they surpassed the 
$200 mark (column 1, Tables 8 and 9). 
Those large net returns were primarily due 
to corn prices in South Dakota that topped 
$3.00 per bushel and soybean prices that 
reached over $6.50 per bushel. 

Dryland composite acre net returns to 
management and labor in each rainfall 
region achieved their maximums for the 8 
year period in 1973 at $42.20 in the south 
and $43.30 in the north. Corn, soybean, 
and small grain prices were excellent in 
1973 and 1974. Dryland crop yields were 
generally higher in 1973 compared to 1974 
in both regions as well. 

In sununary, net returns to labor, 
management, and water averaged $88.20 per 
composite irrigated acre in the northern 
region and $85.50 for the southern rain
fall region over the 8 year period. 
Average dryland returns to labor and 
management were $3.15 per composite acre 
in the north and $5.00 in the south. 

It should be noted in column 1 of 
Tables 8 and 9 that net returns to labor, 
management, and water p~r irrigated com
posite acre were never negative during the 
8 year period in either rainfall region. 
At the same time, dryland composite acre 
returns to labor and management were 
negative 50% of the time in each rainfall 
region . The question could be raised 
concerning how dryland operators losing 
money half of the time on their crop 
enterprises stayed in business. 

One possible explanation was that 
they have been accepting a lower ate of 
return on their investment i n land and 
equipment than the rate used in the crop 
budgets. By accepting returns of as low 
as 2% the crop enterprises would have 
exhibited positive net returns. 

It is also possible that the cash 
flow being generated by farmers' livestock 
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enterprises during that period were more 
than enough to off set the losses incurred 
in the crop enterprises. 

Finally, the net returns presented in 
Tables 8 and 9 are average figures. 
Actual net returns of individual dryland 
farmers would be scattered at intervals 
both above and below that average. There
fore, it can be concluded that not all 
dryland farmers lost money on their crops 
50% of the time and that some of the 
farmers lost money more than 50% of the 
time. Farmers in that lower part of the 
prof its scale would likely be the ones 
forced out of business by a drought year 
like 1976. 

Many of the same comments can be made 
about the irrigators. Some irrigators in 
the southern rainfall region likely netted 
less than $5.00 per composite acre in 1977 
and others probably fared better. By the 
same token, a number of irrigators pro
bably netted more than $200.00 in 1974 and 
some less. 

At any rate, irrigators have received 
a more stable and financially sound level 
of income from their crop enterprises over 
time than their dryland counterparts. 
Irrigation has reduced the natural risks 
involved in crop production and has re
sulted in an improved borrowing position 
for the irrigator. In that context, it is 
difficult to place a value on water used 
for irrigation. 

Net Returns to Management and Water 

Labor costs were deducted from re
turns to labor, management, and water to 
estimate the residual return to management 
and water. 

Dr. Wallace Aanderud of the Economics 
Department at SDSU provided estimates of 
the hours of labor normally employed in 
the production of the crops included in 
the composite dryland and irrigated acres 
for each rainfall region. The estimated 
labor requirements per composite irrigated 
acre provided by Dr. Aanderud were 4.0 
hours in the northern rainfall region and 
3.5 hours in the southern region. Dryland 



composite acre labor requirements were 2.0 
hours in each rainfall region. 

It was assumed that all of the labor 
necessary could be hired at the average 
wage rate being paid to f arrn labor during 
the appropriate time period. The wage 
rates used to calculate labor charges were 
averages of hourly wage rates paid to farm 
laborers in South Dakota for the months of 
April through October (South Dakota Crop 
and Livestock Reporting Service, 1973, p. 
61, 1976, p. 91 and unpublished data, 
1979). 

The wage rate ranged from $1. 50 per 
hour in 1970 to $2.45 per hour in 1977. 
The resulting labor charges per composite 
irrigated acre ranged from $6.00 in 1970 
to $9.80 in 1977 in the northern rainfall 
region. In the southern region, the labor 
charge per composite irrigated acre was 
$5.25 in 1970 and $8.60 in 1977. De
ducting these labor charges from the 
returns shown in column 1 of Tables 8 and 
9 yielded the composite irrigated acre 
returns to management and water for each 
rainfall region listed in column 2. 

Returns to water and management 
ranged from $-3.85 to $209.95 per com
posite irrigated acre in the southern 
rainfall region and from $2.25 to $193.80 
per composite acre in the northern region. 
Average returns over the 8 year period 
were $78.75 in the southern rainfall 
region and $80.45 in the northern region. 

Dryland returns to management ranged 
from $-28.70 to $38.50 per composite acre 
in the south and from $-42.75 to $39.60 in 
the northern region. Average dryland re
turns per composite acre over the 8 year 
period were very close to zero, with the 
northern region's being slightly positive 
and the southern's slightly negative. 

Net Returns to Water 

The value of water used in irrigation 
was estimated by deduc ting a management 
charge from the returns to management and 
water. To accomplish this step it was 
assumed that management was paid at a rate 
of 10% of variable costs per composite 
acre. 
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The management charges ranged from 
$3.30 in 1970 to $6.00 in 1977 per com
posite acre in the northern rainfall 
region and from $3.70 in 1970 to $6.30 in 
1977 in the southern rainfall region. 
Table 10 contains the resultant water 
values. 

The estimated value of water per 
composite acre ranged from $7.00 in 1977 
to $166.00 in 1974 in the northern rain
fall region and from -$5.40 in 1977 to 
$174.25 in 1974, in the southern rainfall 
region. 

The peak years are those in which 
crop prices were exceptionally good and 
the low years are those in which corn sold 
for $1.80 per bushel. Over the 8 year 
period the average estimated returns to 
water were $76.60 and $73.90 per composite 
acre in the northern and southern rainfall 
regions, respectively. 

According to the South Dakota Depart-
ment of Natural Resource Development 
(Table 10) water application rates per 
composite acre varied from 6.2 to 14.5 
acre inches in the northern rainfall 
region, and from 12.1 to 19.0 acre inches 
per year in the south. Using these water 
application rates the value of water per 
acre inch applied on a composite acre was 
calculated. 

The northern region value of water 
per acre inch ranged from $.75 in 1977 to 
$16.45 in 1974 and averaged $7.50 per acre 
inch for the 8 year period. Water's value 
per acre inch was lower in the southern 
rainfall region as it ranged from $- . 45 in 
1977 to $11 . 30 in 1974 and averaged $5.25 
per acre inch . 

It is interesting to note that the 
value of water was quite high in each 
region during the drought year of 1976. 
The value of water per composite acre 
approached $11.00 in the northern rainfall 
region and exceeded $5 . 00 in the southern 
region in 1976 . 

The large differential between the 
two regions can be partly explained by the 
fact that the drought was more pronounced 
in the northern region than in the south
ern one. The difference in yields between 



Table 10. Composite Acre Value of Water in the Northern and Southern 
Rainfall ~egions, 1970-1977 

I N h ort ern R . f 11 R ain a eg1on s h R . f 11 R out ern ,_ ain a ,eg1on 
1Return to' Water* Value of Value of 

Year i Water Anplied T1Jater 
~n to f Water* 
1 Water Aonlied Water 

I ' 
! 

$/Acre Acre Inches $/Acre Inch $/Acre Acre Inches $/Acre Inch I 
1970 i 36.90 11.0 3.35 47.15 12.7 3.70 I 

! 
1971 I 23.85 I 10.9 2.20 30.80 14.0 2.20 

l 
I 

1972 I 35.30 6.2 5.70 29.50 12.6 2.35 
I 

I I 1973 
I 

91. 55 10.5 8.70 107.15 14.5 7.40 

1974 i 166.00 10.1 16.45 174.25 15.4 11. 30 ! 

1975 95.85 I 8.8 10. 90 104.30 12.5 8.35 

1976 156.70 14.5 10.80 96.40 19.0 5.05 

1977 7.00 9.6 .75 -5.40 12.l -.45 

8 yr. avg. I 76.60 10.2 7.50 73.90 14.1 5.25 
I 
I 

*South Dakota Denartment of Natural Resources Develonment. 1970-1977. 

dryland and irrigated crops was larger in 
the northern region than in the southern 
one, accounting for greater returns to 
water in the northern region. 

It is important to note that the 
returns to water above are average returns. 
Individual irrigators had lower and higher 
returns to water than those presented. It 
is also important to note that the value 
of water as calculated here is highly 
dependent on the labor wage rate and 
management allowances charged. Increases 
in either of these cost variables could 
significantly lower the estimated value of 
water. 

SUMMARY 

Low or untimely precipitation in 
eastern South Dakota of ten leads to de
pressed or unstable crop production and 
farmer incomes. In an attempt to lessen 
the risk of water shortage many farmers 
have turned to irrigated crop production. 
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This increases the demand for a 
finite quantity of water and gives rise to 
questions of proper water allocation among 
competing end uses. To efficiently dis
tribute water among its many uses the 
value of water in competing productive and 
consumptive processes must be known. 

The primary objective of this study 
was to estimate the value of water used 
for irrigation in the Big Sioux and 
Vermillion river basins of eastern South 
Dakota. These estimates were made by 
imputing a residual value to water . Data 
were acquired through personal interviews 
with irrigators in the study area which 
was partitioned into two rainfall regions 
and two soil areas per rainfall region. 
Crop enterprise budgets were derived from 
the data and used to calculate net returns 
to management and water. These figures 
were compared with net returns to manage
ment from dryland farming obtained from 
secondary sources to arrive at the final 
water value estimates. 



Based on average crop production 
budgets for each rainfall region, irri
gated corn compared quite favorably with 
its dryland counterpart. The average 
yield of irrigated corn was 129 bushels 
per acre in the northern rainfall region 
and 145 bushels in the southern region. 
Dryland yields were 55 bushels per acre in 
the northern region and 75 bushels per 
acre in the southern rainfall region. 

The price farmers had to receive in 
order to cover all costs of producing corn 
in 1977 was $2.25 per bushel for dryland 
corn and $1.80 for irrigated in the north
ern region. In the southern rainfall 
region, the breakeven price for both 
irrigated and dryland corn crops was $1.85 
per bushel. 

The breakeven prices calculated for 
irrigated and dryland corn silage in
dicated that dryland was the more favor
able alternative in 1977. 

In the northern rainfall region, 
breakeven price for irrigated corn silage 
was calculated to be $12.10 per ton while 
dryland's was $8.90 per ton. In the 
southern region, $12.80 per ton was the 
price necessary for irrigated corn silage 
producers to break even. The dryland 
breakeven price was $10.15 per ton . 

The major advantage of producing 
irrigated corn silage, however, was that 
it yielded more tonage per acre than 
dryland, allowing producers to devote 
fewer acres to the production of feed 
necessary for their cattle feeding op
erations . Irrigated corn silage yielded 
5.4 more tons per acre than dryland in the 
northern region and 7.4 more in the south
ern rainfall region. 

The breakeven prices calculated for 
irrigated alfalfa in 1977 were $38.00 per 
ton in the southern rainfall region and 
$35.30 per ton in the north. Comparable 
prices calculated for dryland alfalfa were 
$29.95 per ton in the south and $31.95 in 
the northern rainfall region. 

As was the case with corn silage, the 
major advantage of irrigating alfalfa was 
that fewer acres need~ to be devoted to 
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the production of hay necessary for feed
ing operations~ Irrigated alfalfa grown 
in the southern region yielded 5.9 tons 
per acre compared to 3.5 tons on dryland. 
In the northern rainfall region, 4.6 tons 
per acre were found to be the average 
yield for irrigated alfalfa, while the 
dryland average yield was 2.5 tons per 
acre. 

Irrigated soybeans proved to be a 
profitable alternative in the northern 
region with a breakeven price of only 
$4.15 per bushel compared to $5.10 for 
dryland beans. This was primarily because 
irrigated soybeans yielded an average of 
38 bushels per acre while dryland soybeans 
yielded 19 bushels per acre. 

In the southern rainfall region, 
irrigated soybean yields averaged 46 
bushels per acre while dryland averaged 25 
bushels per acre. Breakeven prices for 
dryland and irrigated beans were virtually 
equal at $4.35 and $4.40 per bushel, 
respectively. 

I 

The primary results of this study 
indicated that irrigators' net returns to 
labor, management, and water were positive 
through the study period and were greater 
each year than returns to producers of 
dryland crops. In the northern rainfall 
region estimated net returns to labor, 
management and water from 1970 to 1977 
ranged from $12.05 to $202.00 per com
posite irrigated acre . Dryland returns to 
labor and management during that same 
period in the northern region ranged from 
$38 . 25 to $43.30 per composite acre. 

In the southern rainfall region, 
estimated net returns to labor, manage
ment, and water ranged from $4.75 to 
$216.45 per composite irrigated acre from 
1970 to 1977, while dryland returns to 
labor and management reached a low of 
$-4.05 and peaked at $42 . 20 per composite 
acre. The 8 year average differences 
between irrigated returns to labor, 
management, and water and dryland returns 
to labor and management were $85.05 per 
composite acre in the northern rainfall 
region and $80.55 per composite acre in 
the southern region. 



By deducting labor charges from the 
annual returns estimates, returns to 
management and water per irrigated acre 
and returns to management per dryland acre 
were determined . Returns to management 
and water ranged from $2.25 to $193.80 per 
irrigated acre in the northern rainfall 
region and from $-3.85 to $209.25 per 
irrigated acre in the southern region. 
Dryland returns to management ranged from 
$-42.75 to $39.60 per composite acre in 
the north and from $-28.70 to $38.50 in 
the south. 

Estimates of values for water used 
f or irrigation ranged from $7.00 in 1977 
to $166.00 in 1974 per irrigated acre in 
the northern rainfall region and from 
$-5 . 40 in 1977 to $174.25 in 1974 per 
irrigated acre in the southern rainf all 
region. The estimated average r e t urn t o 
water per irrigated acre over the years 
1970-1977 wa s approx imately $77.00 in t he 
northern region and $74.00 in the southern 
rainfall region. 

Note that these were average returns 
to water and that a range of returns to 
water existed within each area for each 
year. 

The estimates of value of water per 
acre inch applied ranged from $.75 in 1977 
to $16.45 in 1974 in the northern rainfall 
region and from $-.45 in 1977 to $11.30 in 
1974 for the southern rainfall region. 
The averages for the northern and southern 
rainfall regions were $7.50 and $5.25 per 
acre inch, respectively. 

It is important to remember that 
these are averages and residuals and are 
highly dependent on the rates at which 
labor and management are paid and the rate 
of return on the farmer's land investment. 
Changes in any of these cost variables 
woul d result in changes in the estimates 
of va l ue of water used for irrigation in 
ea s tern South Dakota. 
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