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Background
According to the 2006 Iowa State Agriculture Over-
view, 24.5 million acres of cropland were planted in 
Iowa. Of that total, 93 percent were planted to corn 
(12.6 million acres) and soybean (10.2 million acres). 
Because there are numerous agronomic reasons for 
not planting soybean continuously, these numbers 
would indicate Iowa cropland consists primarily of a 
two-crop rotation.

A key question is whether this type of rotation is 
sustainable from a profitability standpoint. The pur-
pose of any business, whether farming or not, is to 
provide profits that can be used to cover family living 
expenses, savings, and business growth. For purposes 
of this publication we will use the return to manage-
ment calculation as the amount of dollars available 
for these items. Return to management is the amount 
left from gross revenue after all production costs, land 
charges, and labor (hired and operator provided) have 
been paid. We will assume it takes $40,000 to cover 
family living expenses and $5,000 for savings and 
business growth. This estimate is consistent with Iowa 
State University Extension research last completed in 
1999 and updated for a 3 percent increase per year 
since that time. Illinois Farm Business Association 
data for an average net farm income of $73,000 for 
2006 indicated total family living expenses would be 
approximately $41,000. 

If the producer provides his/her own labor, then the 
amount of total dollars coming in to the farming 
operation is larger (by the amount of labor provided) 
than that shown by the return to management amount. 
Moreover, additional enterprises beyond the cropping 
system (e.g., livestock) may increase economic returns 
allowing for a higher level of family living expenses, 
savings, and business growth.  

Rotation 1: Conventional 
Corn – Soybean Rotation
Budget Development
Enterprise budgets for corn and soybean included 
here were based on agronomic research conducted at 
Iowa State University research farms. Yields at these 
research farms, however, are typically higher than state 
average yields. After talking with producers around 
the state, yields were adjusted downward to more 
accurately reflect typical yields the past few years for 
higher producing soils in Iowa. Field notes and activi-
ties were translated to costs. Some costs were adjusted 
to reflect recent price changes. Estimated costs of 
production for corn and soybeans are listed in Table 1.   

Table 1. Estimated Costs of Production for Corn 
and Soybeans per Acre

  Corn Herbicide tolerant 
 following soybean  50-50
 soybeans following corn Rotation 

Machinery1  $67 $50 $59
Seed      81  39 60
Fertilizer 105 40 73
Pesticides2     25 16 20
Drying     45      23
Labor     11     11     11
Land   225   225   225
Other3     42     37     39

Total $601 $418 $510

Yield    180     50 
Cost per bushel $3.34 $8.36
 
1 Field operations include N application, tandem disk, field cultivate,   
 plant, spray (2x), and harvest (combine, haul, and handle) for corn   
 and chisel plow, tandem disk, field cultivate, plant, spray (2x), and   
 harvest (combine, haul, and handle) for soybeans.
2 Corn seed – 35,000 @ $2.30/1000, soybean seed – 1.2 bags 
 @ $32/50lb bag; corn fertilizer 120lb of N @ $.46/lb, 
 P and K - $50/ac; soybean P and K fertilizer - $40/ac.
3 Includes crop insurance, miscellaneous, and pre-harvest interest   
 expense
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must be replaced through purchased inputs. The esti-
mated return to land, labor, and management for corn 
and soybean is $445 and $344 per acre, respectively. 
The returns take into consideration the estimated cost 
of production as outlined in Table 1.
  
Because labor hours to conduct fieldwork operations 
are small (about 1 hour per acre), the labor charge 
assumed for producing corn and soybean is about 
$11 per acre.  The resulting return to land and man-
agement for corn is estimated at $434 per acre and 
soybean at $333 per acre.  Note that time to conduct 
management activities such as marketing and seed 
or pesticide selection is not included with the labor 
hours. The economic returns to these types of deci-
sions are a return to management, not labor.

An assumed land charge of $225 per acre is subtracted 
from both corn and soybean to determine the return 
to management. The return for both corn and soybean 
is still $209 per acre for corn and $107 per acre for 
soybean indicating that production, labor, and land 
expenses are covered by sales. If the land is rented, 
then the rental charge should be included in the pro-
duction costs since it is a cash expense. If the land was 
purchased and the total of interest payments, property 

Economic Returns
Economic returns were calculated based on price 
estimates of $4.50 per bushel for corn and $10.50 per 
bushel for soybean. According to an early April 2008 
forecast, Robert Wisner (biofuels economist at Iowa 
State University), projected the weighted average Iowa 
corn and soybean prices for the 2007-2008 marketing 
year to be $4.10 and $10.40 per bushel. These prices 
were rounded up to better reflect early 2008 marketing 
prices. These prices are substantially above the 5-year 
and 10-year averages and reflect the influence of the 
bioeconomy (particularly corn-based ethanol) on 
current grain markets. Given these average prices, it 
is assumed that USDA counter-cyclical and loan defi-
ciency payments were not received. Direct payments 
from USDA were not included in the analysis, as well, 
because they would be constant regardless of the rota-
tion implemented.

Economic returns can be determined by starting with 
total receipts and subtracting cost items. For example, 
total receipts less production costs excluding land and 
labor determines what the return to land, labor, and 
management would be for the rotation (Table 2). Note 
the fertility expense includes nitrogen at a recommend-
ed rate and phosphorus and potash at a removal rate. 
The conventional corn-soybean rotation is assumed to 
be a stand-alone cropping system and not part of an 
integrated crop-livestock farming operation. Moreover, 
manure is assumed not to be readily available. There-
fore all nutrients that leave the farm through crop sales 

Table 2. Estimated Economic Returns to Corn 
and Soybeans per Acre

  Corn Soybeans 
 following following  
 soybeans corn Rotation 

Gross sales1  $810 $525 $668

Less production costs      365  181 274
Return to land, labor,    $445 $344 $394 
management

Less labor     11     11     11
Return to land and    $434 $333 $383 
management

Less land charge   $225  $225  $225
Return to    $209 $107 $158 
management

1 Corn sales - 180 bushels @ $4.50/bu, soybeans sales - 50 bushels 
 @ $10.50/bu.
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taxes, and upkeep of improvements was greater than 
$383 per acre ($225 cash rent per acre plus the return 
to management of $158 per acre), the producer would 
incur a loss on the acres he/she was purchasing assum-
ing the corn-soybean rotation was continued. 
 
Keep in mind that the production estimates we are 
using reflect long-run practices. Machinery expenses, 
including a fixed component, for corn and soybean 
are $67 and $50 per acre, respectively, so delaying 
expenses such as depreciation (a non-cash production 
cost) could increase economic return to management 
over the short-run. Not paying for the operator’s labor 
would add dollars back as well. But remember that 
although each of these shifts can be made to increase 
short-term returns to management, they are not long-
term solutions.

Rotation Summary
If we go back to our family living assumption of 
$40,000 per year for a family of four and add $5,000 
for business growth and savings, the net income goal 
should be around $45,000 per year. Using the $158 per 
acre return to management for a corn-soybean rota-
tion, a farmer would have to farm approximately 
285 acres to meet this goal from the farming operation.

Alternative price, yield, or production cost assump-
tions could substantially change the land requirement. 
Moreover, off-farm income, livestock enterprises, other 
farm-related income such as custom farming all would 
reduce the land required to cover family living expens-
es. The land base number of 285 acres will be used for 
economic comparisons to other cropping systems.

Rotation 2: Organic Corn-Soy-
bean-Oat/Alfalfa-Alfalfa
A wide variety of organic rotations could be used 
in Iowa. Most range from 3 to 7 years in length and 
include corn, soybean, small grain, and a forage crop. 
Typically, the small grain provides a lower economic 
return to the rotation and therefore multiple options 
such as oat, triticale, barley, or other crops such as 
flax should be analyzed to be included as that part 

of the rotation. Perennial legumes such as red clover 
and alfalfa can be grown for one year as a plow down 
crop or used for multiple years as hay crops, depend-
ing upon the need of the producer (e.g., livestock 
feed), market availability, and/or terrain (e.g., need 
to reduce erosion).

The 4-year rotation (corn-
soybean-oat/alfalfa-alfalfa) 
presented in this publica-
tion has been researched 
at the Neely-Kinyon (NK) 
ISU Research Farm since 
1998. Rye is planted following corn harvest as a cover 
crop. The NK research uses the same corn hybrid  
for the organic and conventional rotations planted at 
similar planting dates; untreated seed is used in the 
organic system and treated seed is used in the conven-
tional one. Results indicate statistically similar corn 
and soybean yields between the organic and conven-
tional rotations over 10 years of research. Organic 
farmers, however, indicate they attempt to plant later 
(sometimes 2 – 3 weeks later) than their conventional 
neighbors to avoid potential contamination from GMO 
pollen and possible loss of their organic price premi-
um. Iowa State University research has indicated that 
later planting reduces yield potential. In addition to 
late planting, organic farmers indicate some additional 
loss due to lower levels of rapidly mobile nitrogen 
compared to conventional crop production practices.  
Because of these common organic practices, current 
organic producers indicate organic corn yields should 
be assumed to be 150 bushels per acre compared to 
the 180 bushels per acre assumed for Rotation 1. 
Weed control in organic soybean production is an 
issue and organic farmers indicate receiving lower 
yields compared to their conventional counterparts. 
Therefore, based on current organic producers’ 
comments, soybean yield was reduced from 50 to 
40 bushels per acre. These assumptions represent a 
17 and 20 percent reduction in yield for organic 
systems compared to conventional corn and soybean 
yields, respectively. 
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removed given the assumed yields is 188 lbs of P and 
418 lbs of K. Although not a perfect match between 
nutrients provided and used, the differences are 
assumed not to be enough to significantly alter yields 
in the short run.

Soybean and alfalfa are legumes and can provide nitro-
gen to the soil for use by other crops. Use of nitrogen 
fixing legumes as well as animal manure allow the 
organic producer to eliminate the need to purchase 
off-farm sources of fertility. In our analyses, crops are 
transferred to the livestock operation at a normal sales 
price and manure is transferred to the crop enter-
prise at cost of application. Although an integrated 
livestock-crop farming operation is assumed where 
manure is close and available, no economic analysis of 
the livestock operation was conducted (we will leave 
this for a future study). The assumption of manure 
transfer at cost is consistent with the common practice 
of treating livestock as a value-added enterprise and 
manure as a waste product and not a saleable item.  
With the current trend of higher synthetic fertilizer 
costs, this assumption may need to be re-evaluated for 
future research.

Weed management for an organic rotation is accom-
plished through mechanical operations as indicated 
previously and the use of crops in the rotation. In 
particular, small grain crops like oat are used to control 
weed populations. Small grains are planted with high 
plant populations and tend to be competitive with 
many weed species, though weed management in oat 
stubble can be problematic.

Production costs given the management practices de-
scribed in the previous paragraphs are summarized in 
Table 3. Organically grown corn incurred substantially 
lower ($112 per acre or approximately 19 percent 
lower) production costs compared to the conventional 
system, whereas soybean production costs were 
similar for the organic and conventional rotations 
($408 versus $418 per acre). Because organic yields 
for corn and soybean were assumed to be lower than 
conventional, cost per bushel for organic corn was 

Field operations differ substantially for organic ro-
tations compared to a conventional corn-soybean 
system. Because organic producers cannot use con-
ventional herbicides for weed management, they 
rely on a series of mechanical operations, including 
multiple field cultivations and rotary hoeings (see 
footnote 1 from Tables 1, 3, and 5 for a comparison 
of the assumed field operations for each crop within 
the rotations). The addition of alfalfa into the rota-
tion requires the organic producer to use a moldboard 
plow to turn under the alfalfa stand prior to planting 
corn. Weed management for organic soybean can be a 
challenge and soybean fields are commonly “walked” 
or hand-hoed to exert control in areas where weeds are 
particularly a problem. The substitution of mechanical 
and hand operations for purchased chemicals increases 
labor requirements. Therefore, per acre machinery and 
labor costs are normally higher for an organic rotation 
compared to a conventional corn-soybean system due 
to more field operations. 
 
Fertility for organic rotations comes from two sources: 
the crops within the rotation and manure sources. 
The corn crop that is produced (150 bushels per acre) 
can feed approximately 3.0 stocker cattle per acre 
assuming 50 bushels of corn fed per animal. This 
number of stocker cattle provides 33 tons of manure 
per acre (or 11 tons of manure per animal). The 
manure content is estimated at 6 lbs of P

2
O

5
 and 

12 lbs of K
2
O per ton for a total application of 198 lbs 
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conservative sales price of $9.25 per bushel for organic 
corn was used. Following a similar logic for organic 
soybean, a weighted price (cleaned and screened) 
of $17.60 per bushel was used. The screened price 
takes into consideration splits and smaller beans and 
reflects a discounted price because of lower grade 
specifications. The organic price for oat was estimated 
at $4.00 per bushel whereas oat straw and alfalfa prices 
were assumed to reflect a premium product rather than 
an organic product. First year alfalfa was assumed to 
have a slightly lower quality and sell for $90 per ton. 
 
Economic returns can be determined by starting with 
total receipts and then subtracting cost items from 
them. For example, total receipts less production costs 
excluding land and labor determines what the return 
to land, labor, and management would be for the 
rotation (Table 4). The estimated returns to land, 
labor, and management for organic corn and soybean 
were $1,149 and $558 per acre, respectively. These 
returns are approximately 2.5 and 1.6, respectively, 
times the conventional returns. The returns take into 
consideration the estimated cost of production as 
outlined in Table 3. The estimated production cost 
includes the expense of applying manure. Most 
organic farms are integrated crop-livestock systems 

similar ($3.26 versus $3.34 per bushel). Organic 
soybean cost per bushel was substantially higher in 
the organic rotation ($10.20 versus $8.36 per bushel). 
The organic rotation average production cost, however, 
was considerably lower ($409 versus $510 per acre) 
than the conventional system.

Economic Returns
As was the case with the conventional rotation, several 
income assumptions were made.  Organic crop prices 
are not widely listed and tracked like conventional 
crop prices. There are spot prices reported by the 
Agricultural Marketing Service (AMS) of the U.S. 
Department of Agriculture. These prices have typically 
ranged from $9.25 - $10.25 per bushel for organic 
corn during the early part of 2008. The USDA prices 
are FOB at the farm, meaning the buyer pays for 
shipping from the farm to the buyer’s location. A 

Table 4. Estimated Economic Returns to Organic 
Corn, Soybeans, Oats, and Alfalfa per Acre 

  Corn  Soybeans  Oats Alfalfa Rotation

Gross sales1 $1,388 $704 $490 $380 $741

Less production 239     146 113 144 161
costs 

Return to $1,149 $558 $377 $236 $580      
land, labor,
management

Less labor     25 37 14 18 23

Return to $1,124 $521 $363 $218 $557      
land and
management

Less land     225 225 225 225 225
charge

Return to $899 $296 $138 $–7 $332      
management

1 Corn sales – 150 bushels @ $9.25/bu, soybean sales – 40 bushels 
 @ 17.60/bu, oat sales – 80 bushels @ $4.00/bu, oat straw sales – 
 1 ton @ $80/ton, 1st year alfalfa sales – 1 ton @ $90/ton, 2nd year 
 alfalfa sales – 4 tons @ $95/ton.

Table 3. Estimated Costs of Production for Organic 
Corn, Soybeans, Oats, and Alfalfa per Acre 

  Corn  Soybeans  Oats/Alfalfa Alfalfa Rotation  

Machinery1 $92 $70 $71 $96 $82
Seed      74  42 36 36 47
Fertilizer2 
Drying     37    9
Labor     25 37 14 18 24
Land   225 225 225 225 225
Other3     36 34 6 12 22

Total $489 $408 $352 $387 $409

Yield per    150 40   80/1.0/1.0 4.0
acre
Cost per $3.26 $10.20 N.A. $96.75
bushel/ton

1 Field operations include moldboard plow, tandem disk, apply 
 manure (3x), field cultivate, plant, rotary hoe (2x), row cultivate (2x), 
 and harvest (combine, haul, and handle) for corn; disk stalks, plant 
 rye, disk rye (2x), field cultivate, plant, rotary hoe (2x), row cultivate 
 (2x), and harvest (combine, haul, and handle) for soybeans; field 
 cultivate, harrow, drill, cultipack, combine, haul, and handle oats, 
 bale oat straw, mow, rake, bale, and haul hay for oats; and mow, 
 rake, bale, and haul hay (3x) for alfalfa.
2 Corn seed – 32,000 @ $2.30/1000, soybean seed – 1.5 bushels @ 
 $22.90/bu, rye seed – 1 bushel @ $7.25/bu, oat seed – 2.5 bushels @
 $6.50/bu, alfalfa seed – 16 pounds @ $3.50/lb; fertility is assumed to 
 be provided by the livestock enterprise at the cost of application 
 only. Oat and alfalfa seed cost was divided equally between the 
 oat/alfalfa and alfalfa enterprises.
3 Includes crop insurance, miscellaneous, and pre-harvest interest   
 expense
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Rotation Summary
Using the net income goal of $45,000 per year and a 
$332 per acre economic return, a farmer would have 
to farm approximately 136 acres to meet this goal 
from the farming operation. Alternative price, yield, 
or production cost assumptions could substantially 
change the land requirement. Moreover, off-farm 
income, livestock enterprises, or other farm-related 
income such as custom farming all would reduce the 
land required to cover family living expenses.

Rotation 3: Low External-Input 
Corn-Soybean-Oat-Alfalfa 
Rotation
The third rotation to be analyzed is somewhere in 
between the conventional and organic rotations.The 
corn-soybean-oat/alfalfa-alfalfa rotation takes into 
consideration small grains and forages to enhance soil 
quality and reduce commercial fertilizer and pesti-
cide application levels. The addition of oat and alfalfa 
into the rotation allows the producer to alter the pest 
management and nutrient management practices com-
pared to growing only conventional corn and soybean. 
Chemicals are applied in a 15-inch band rather than 
broadcast over the entire 30-inch row. The banding of 
chemicals reduces the overall pesticide cost by one-
half. The introduction of alfalfa reduces the amount 
of nitrogen fertilizer needed for corn.  As was the case 
with the organic rotation, the low input system is as-
sumed to be an integrated crop-livestock system with 
crops supplying the feedstuffs for the livestock enter-
prise and the livestock supplying manure to meet crop 
nutrient needs. A stocker cattle rate of 3.0 animals per 
acre (60 bushels of corn fed per animal) would use the 
corn and some of the other crops and provide enough 
manure to maintain a nutrient balance.

Similar to the organic rotation, the low external-input 
rotation substitutes machinery and labor for pesti-
cides. Therefore machinery and labor costs are higher 
compared to a corn-soybean rotation. Pesticides and 
fertilizer costs are lower than a corn-soybean rotation 
due to banding and the addition of small grains, alfalfa, 
and manure. 
 

in that the fertility needs of the crops are met by a 
livestock enterprise or enterprises with the goal of a 
nutrient balance. The livestock enterprise in this case 
is assumed to be cattle providing enough manure to 
achieve a nutrient balance as was previously discussed. 

Field operations for the organic system were selected 
by evaluating organic systems research and through 
conversations with organic producers. The labor 
hours to conduct organic crop fieldwork operations 
were determined to be higher than the conventional 
system, averaging 2.0 hours versus 1.0 hour per acre. 
The soybean crop was the largest user of labor due to 
an additional 2 hours per acre for hand weeding. The 
resulting return to land and management for corn is 
estimated at $1,124 per acre and soybean at $521 per 
acre. The four-crop rotation average return to land and 
management was $557 per acre, $174 per acre higher 
than the average for the conventional corn and soy-
bean rotation. Note that time to conduct management 
activities such as marketing and seed selection is not 
included with the labor hours. The economic returns 
to these types of decisions are a return to management, 
not labor. Organic certification fees are normally on 
a per-acre basis and for the four-crop rotation would 
average about $2.75 per acre. This cost would fall into 
the miscellaneous category in the budgets.
 
Land charges of $225 per acre were subtracted from 
all crops to determine the return to management. The 
returns ranged from $-7 per acre for alfalfa to $899 per 
acre for corn. The average return to management for 
the organic rotation was $332 per acre.     
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Individual crop budgets were adapted from research 
that has been conducted at the ISU Marsden Farm 
in Boone County, Iowa, since 2001. In 2003 through 
2007, corn and soybean yields were as high or higher 
in the low external-input treatments compared with the 
conventional treatment. Low-input yield levels have 
been consistently at or above Boone County averages.

For the purpose of this publication, yields and gross 
revenues will be assumed to be the same as conven-
tionally-grown corn and soybean. The yields for all 
crops have been lowered from the research results to 
better reflect Iowa average yields.

Production costs given the management practices 
described in the previous paragraphs are summarized 
in Table 5. Corn from the 4-crop rotation incurred 
substantially lower ($83 per acre or approximately 
14 percent lower) production costs compared to the 

conventional system. Soybean production costs were 
$50 per acre lower (12 percent) compared to the 
conventional system. Because yields are the same and 
production costs are lower in the low external-input 
system, cost per bushel for crops in the longer rotation 
was lower. The low-input rotation average production 
cost was substantially lower ($411 versus $510 per 
acre) than the conventional corn-soybean system.

Economic Returns
Economic returns were determined by starting with 
total receipts and then subtracting cost items from 
them (Table 6). As was the case with the organic 
rotation, the estimated production costs include 
the expense of applying manure. The success of a 
low external-input farm depends on becoming an 
integrated crop-livestock system because the fertility 
needs of the crops are met by an owned or nearby 
livestock enterprise or enterprises resulting in a 
balance between nutrients brought onto and removed 
from the farm. The livestock enterprise may be swine, 
cattle, poultry, or there may be multiple livestock en-
terprises. The corn crop that is produced (180 bushels 
of corn per acre) can feed 3.0 stocking cattle per acre 

Table 6. Estimated Economic Returns to Low External- 
Input Corn, Soybeans, Oats, and Alfalfa per Acre 

  Corn  Soybeans  Oats/Alfalfa Alfalfa Rotation

Gross sales1 $810 $525 $450 $428 $553

Less 268     127 106 165 166
production
costs 

Return to $542 $398 $344 $263 $387      
land, labor,
management

Less labor     25 16 13 24 20

Return to $517 $382 $331 $239 $367      
land and
management

Less land     225 225 225 225 225
charge

Return to $292 $157 $106 $14 $142      
management

1 Corn sales – 180 bushels @ $4.50/bu, soybean sales – 50 bushels 
 @ 10.50/bu, oat sales – 80 bushels @ $3.50/bu, oat straw sales – 
 1 ton @ $80/ton, 1st year alfalfa sales – 1 ton @ $90/ton, 2nd year 
 alfalfa sales – 4.5 ton

Table 5. Estimated Cost of Production for Low Exter-
nal-Input Corn, Soybeans, Oats, and Alfalfa per Acre   

  Corn  Soybeans  Oats/Alfalfa Alfalfa Rotation  

Machinery1 $92 $47 $68 $120 $82
Seed      81  38 32 32 46
Pesticides 13 8   5
Fertilizer2 
Drying     45    10
Labor     25 16 13 24 20
Land   225 225 225 225 225
Other3     37 34 6 13 23

Total $518 $368 $344 $414 $411

Yield per    180 50   80/1.0/1.0 4.5
acre
Cost per $2.88 $7.36 N.A. $92.00
bushel/ton

1 Field operations include moldboard plow, apply manure, field 
 cultivate (2x), plant, rotary hoe, row cultivate (2x), spray (banded),
 and harvest (combine, haul, and handle) for corn; chisel plow, 
 tandem disk, field cultivate, plant, spray (banded), rotary hoe, 
 row cultivate (2x), and harvest (combine, haul, and handle) for 
 soybeans; tandem disk, drill, combine, haul, and handle oats, bale 
 oat straw, mow, rake, bale, and haul hay for oats; and mow, rake, 
 bale, and haul hay (4x) for alfalfa.
2 Corn seed – 35,000 @ $2.30/1000, soybean seed – 1.2 bags 
 @ $32/50# bag, oat seed – 2.0 bushels@ $6.50/bu, alfalfa seed – 
 15 pounds @ $3.50/lb. Oat and alfalfa seed cost was divided 
 equally between the oat/alfalfa and alfalfa enterprises.
3 Includes crop insurance, miscellaneous, and pre-harvest interest   
 expense
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lower than the conventional corn-soybean rotation. 
The returns take into consideration the estimated cost 
of production as outlined in Table 5. 
 
Assumed labor hours to conduct longer term rotational 
crop fieldwork operations were higher than the con-
ventional system averaging 1.6 hours versus 1.0 hours 
per acre (based on assumed hours per field operation). 
Note that the alfalfa crop in this rotation is harvested 
4 times versus 3 times for the organic rotation. The 
four-crop rotational average return to land and manage-
ment was $367 per acre, $16 per acre lower than the 
average for the conventional corn and soybean rotation.

Land charges of $225 per acre are subtracted from all 
crops to determine the return to management. The 
returns ranged from $14 per acre for alfalfa to $292 per 
acre for corn. The average return to management for 
the 4-year rotation was $142 per acre.  
 
Rotation Summary
Using the net income goal of $45,000 per year and a 
$142 economic return, a farmer would have to farm 
approximately 317 acres to meet this goal from the 
farming operation. Alternative price, yield, or produc-
tion cost assumptions could substantially change the 
land requirement. Moreover, off-farm income, live-
stock enterprises, other farm-related income such as 
custom farming all would reduce the land required to 
cover family living expenses.

Summary/Conclusions
With higher market prices, rotations that can lower 
production costs at least moderately without reducing 
yields may have an edge in profitability as long 
as profitability can be maintained on the non-corn and 
soybean crops. The 4-crop non-organic rotation re-
turns to management were slightly lower than the con-
ventional corn-soybean rotation. Moving toward crops 
and production practices that provide premium prices, 
such as organic corn or soybean, increased returns to 
management substantially from $158 to $332 per acre. 
The dramatic increase in returns per acre would allow 
a farmer to reach an overall economic goal with half 
the acres. 
 

assuming 60 bushels of corn fed per animal. This 
number of stocking cattle provides 33 tons of manure 
per acre (or 11 tons of manure per animal). The 
manure content is assumed to be the same as in the 
organic discussion (6 lbs of P

2
O

5
 and 12 lbs of K

2
O 

per ton for a total application of 198 lbs of P
2
O

5
 and 

396 K
2
O). The amount of nutrients removed given the 

assumed yields is 201 lbs of P and 422 lbs of K. As was 
the case with the organic rotation, the differences are 
assumed not to be enough to significantly alter yields 
in the short run.

Prices for corn and soybean were assumed to be the 
same as for the conventional system. Because prices 
for oat straw and alfalfa for the organic system were 
not organic prices, they were used for this rotation as 
well. Oat prices were estimated at $3.50 per bushel, 
$0.50 per bushel less than the organic price. Oat prices 
in early 2008, according to the National Agricultural 
Statistical Service of the United States Department 
of Agriculture, ranged from approximately $3.20 
to $3.40 per bushel. As was the case with corn and 
soybean prices, the oat price was rounded up slightly 
to reflect current price trends. The estimated return 
to land, labor, and management for corn and soybean 
in the 4-year rotation were $542 and $398 per acre, 
respectively. These returns are $97 and $54 per acre 
higher, respectively, than the conventional returns.  
However, the four-crop average rotational return to 
land, labor, and management was $387, $7 per acre 
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to management for the 2,000 acre conventional farm 
would be $316,000 (2,000 acres at $158 per acre 
return to management). The total return to manage-
ment for the 1,000 acre farm would be $332,000 
(1,000 acres at $332 per acre return to management). 
Although the hours per acre are higher for the organic 
rotation, resulting in a smaller number of total acres 
farmed, the whole-farm returns to management for 
the organic farm are still higher than the returns to the 
corn-soybean producer. The question becomes, could 
an organic producer farm that many acres and manage 
the timing issues of pest management and harvesting 
multiple crops effectively? Currently there are organic 
producers in Iowa growing that many acres of these 
types of crops, so it is possible. The size of an organic 
cropping system often depends on whether the pro-
ducer also is involved in an integrated livestock enter-
prise and the availability of labor to conduct farming 
operations on a timely basis.

A second objection that is often given is that if every-
one raises organic products, then the market will be 
saturated and premiums will disappear. The organic 
industry has experienced a 20 percent annual growth 
rate for a number of years and the future for organic 
corn and soybean production looks positive. To meet 
the growing demand for organic crops, imports have 
increased substantially.  The level of imports has 
limited the upside price potential for domestically 
produced organic products, but with the continued 
increase in demand, prices have remained strong. It 
seems unlikely an increase in organic production (or 
imports) will occur so rapidly that a market distortion 
would occur.
  
It is, however, likely the constraint to converting to 
organic production is the increase in management that 
is required. Without the use of pesticides and fertilizers 
that can be applied in a broad time window and have 
immediate impact, organic producers must manage 
their weed and fertility program through crop 
selection, mechanical controls, and hand labor at 
times. Timing is essential and a mistake can be costly. 
Organic production is therefore more management 

The comparisons of economic returns in this publica-
tion depend on the assumptions outlined. For exam-
ple, the conventional corn-soybean farmer purchased 
commercial fertilizers. Conventional growers can and 
do use manure as a fertility source and by doing so 
would reduce the overall cost of production for the 
rotation depending on the source and price. For non-
organic growers, it was assumed that they produced 
and sold the same corn and soybean as the conven-
tional corn-soybean farmers. What if the non-organic 
farm produced non-GMO crops and was able to mar-
ket those products at a premium? Could an increase 
in market prices and generally lower production costs 
shift the comparison of returns in favor of the 4-crop 
rotation?

If the assumptions in this publication are correct, 
the potential economic return to management to 
the organic rotation is substantially higher than the 
corn-soybean rotation. Why then don’t more farmers 
change to the organic rotation? One objection given by 
conventional growers is the difference in labor require-
ments; organic crops take more time per acre. Given 
the assumptions here, organic rotations do require 
more hours of fieldwork (2.0 hours per acre for the 
organic rotation versus 1.0 hour per acre for the corn-
soybean rotation). If a corn-soybean producer can 
farm 2,000 acres per year in 2,000 hours, the organic 
producer should be able to farm approximately 1,000 
acres in the same amount of time. The total return 

Photo courtesy of Paula R. Westerman
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intensive than a conventional corn-soybean rotation. 
Organic premiums are the mechanism to entice organic 
farmers to assume the higher level of management 
needed.

The economic returns to management between the 
organic and corn-soybean rotations are substantial and 
would allow a producer to gain an income level goal 
with fewer acres. In this publication, the $45,000 goal 
could be met by farming 285 acres in a corn-soybean 
rotation or 136 acres in an organic rotation. Fewer 
acres translate into a smaller machinery investment.  
According to data from the Iowa Farm Business Asso-
ciation, machinery investment averaged approximately 
$260 per acre. The total machinery investment for the 
organic farm would be $35,360 (136 acres @ $260 per 
acre). Total machinery investment for the conventional 
corn soybean grower would be $74,100 (285 acres @ 
$260 per acre). In conversations with organic produc-
ers, they believe their machinery investment per acre 
is lower than conventional producers. Organic produc-
ers stress their tractors and implements are older and 
smaller (i.e., they have and require less horsepower) 
and their machinery is matched closer to the size of 
their farming operation. Regardless, the much lower 
investment for the organic farm would allow those 
farmers with limited resources to attain economic goals 
with minimum (or no) debt. Therefore organic rota-
tions offer beginning farmers an opportunity to gain 
access to farming without a debt load and risks that 
can be overwhelming. 
 
The low external-input rotation would require slightly 
more acres to reach the economic goal of $45,000 
compared to the conventional system. The rotation 
offers producers an economically viable alternative 
for using less purchased chemicals and fertilizers. 
Although the rotation does not have the small-farm 
appeal that organic rotations do, it does offer a rotation 
requiring a relatively low land and machinery invest-
ment. If the producer used non-GMO seed or followed 
other management practices that could provide a 
premium market outlet for products, economic returns 
could be increased over those shown.

The study used late 2007 and early 2008 crop prices 
to determine costs and returns. For conventional 
crops, these prices are extremely high and much above 
average (approximately twice the average price). 
Organic soybean prices are often in the mid to upper 
teens and organic corn has had previous years in the 
$7 per bushel range and above. Given the current cost 
structure, a $1 and $2 per bushel drop in conventional 
corn and soybean prices, respectively, would lower 
the return to management for the corn-soybean rota-
tion $140 per acre. This reduction would lower the 
rotational return (assuming the same cost structure 
as what was presented in this publication) to $18 per 
acre. A similar $1 reduction in the organic corn price 
with no change in the other organic prices would low-
er the 4-crop organic rotational return to management 
approximately $38 per acre to $294 per acre. A similar 
drop in conventional corn and soybean prices would 
reduce the low-input four-crop rotational return to 
management $70 per acre to $72 per acre, $56 per acre 
higher than the conventional corn-soybean rotation. 
Given the assumed price declines, the organic rotation 
would still require a relatively small number of acres 
(153) to reach the economic goal of $45,000. The low-
input rotation would require 625 acres, whereas the 
conventional corn-soybean rotation would need 2,500 
acres to reach $45,000. Moreover, the capital needs for 
land and machinery increases exponentially from the 
organic to conventional rotations.

Photo courtesy of David N. Sundberg
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This publication has focused solely on economic 
results, which varies by the assumptions made. The 
choice of which rotation to choose depends upon 
both economic and non-economic reasons. In many 
cases the non-economic reasons to the producer may 
far outweigh the differences in economic results. For 
example, many organic producers choose to eliminate 
chemical use for personal health and/or environmen-
tal reasons. Similarly, many low-input, multiple-crop 
rotation producers believe soil health and pest man-
agement should be accomplished through nature and 
natural processes rather than through the extensive 
use of synthetic fertilizers and chemicals. Moreover, 
the inclusion of small grains and forage crops can 
reduce erosion on highly erodible land compared 
to row crops such as corn and soybean. Even if the 
chosen rotation does not receive the highest economic 
return to management, producers may continue farm-
ing using that rotation due to the importance of their 
non-economic goals. 
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