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Abstract

The transition away from forage-based cropping systems in Iowa to corn and soybean rotations since World War II has
corresponded with degraded economic and environmental conditions in the state. Falling net incomes for farmers and
concern over global warming and the effects of agriculture-related pollution on water, wildlife and human health have
increased interest in diversified cropping systems. This paper reviews the benefits of diversifying Iowa corn and soybean
rotations with perennial forage species such as alfalfa and red clover. Perennial forage crops improve soil quality, decrease
NO;-N leaching and soil erosion, increase carbon sequestration and decrease pesticide and herbicide needs by controlling
weed and insect pests. Forage legumes reduce N fertilizer needs for succeeding corn crops at a higher rate than soybeans,
and corn crops following forages have higher yields than after corn or soybeans. Farmers who add alfalfa to corn and
soybean rotations could realize significant economic gains. A simulated 5-year rotation in Iowa including corn—-soybeans—
oats/alfalfa—alfalfa—alfalfa would result in a 24% net income increase over 5 years of corn—soybean—corn—soybean—corn,
even with government farm support payments for the row crops. Farm policies that encourage commodity production create
little incentive for Iowa farmers to diversify their cropping systems beyond corn and soybeans, despite the clear economic
and ecological benefits. We recommend increasing federal support for conservation programs that reward environmentally
beneficial farm practices such as the Conservation Securities Program and we encourage land grant universities to hire
researchers interested in alternative agricultural systems.
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Introduction

Prior to World War II, forage species, used for pasture,
silage and hay, were routinely included in Iowa crop
rotations. By providing feed for livestock and work
animals, cash income to farmers from hay sales and crucial
ecological benefits to the farming system, these multi-
functional crops mitigated risk on the farm. The post-war
influx of cheap, abundant chemical fertilizers and synthetic
pesticides, along with a shift from animal to machine-
based labor, caused a decrease in forage-based cropping
sequences'?, in part because farmers did not need to rely
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solely on forage legumes to supply nitrogen nor did they
need feed for draft animals.

Since 1950, Iowa agriculture has increasingly focused
on intensive corn (Zea mays L.) and soybean [Glycine max
(L.) Merr.] production, an effort that produced impressive
results—corn and soybean yields nearly quadrupled and
more than doubled, respectively, between 1950 and 20043
Ironically, these yield increases did not represent improved
welfare for lowa farms or farmers. During the same period
of time, the number of farms in Iowa decreased by more
than 50% and crop prices plummeted*. After adjusting for
inflation, average net income per Iowa farm in 2001 was
9% lower than it was in 1960, despite a more than twofold
increase in the number of acres per farm®.

Meanwhile, the environmental implications of intensive
corn and soybean production are cause for concern. Runoff
and artificial drainage from corn and soybean fields are
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well-documented causes of non-point source contamination
of surface and groundwater bodies with sediment, nutrients
(especially NOs-N and P)S’s, and pesticidesg’13 . NO;-N
loading to the Mississippi River from agricultural opera-
tions in the Mississippi River Basin has been linked to a
hypoxic zone in the Gulf of Mexico that is growing in size
and severity'®. Further, pesticide and herbicide use in corn
and soybean production may have negative effects on
human and wildlife health'>™"".

We hypothesize that diversifying lowa corn and soybean
rotations by including forage crops would offer farmers a
way to mitigate negative environmental impacts caused
by corn and soybean production while providing a lucrative
source of income not dependent on government subsidiz-
ation. In this paper, we review the literature on the
agronomic and ecological effects of forage incorporation
into Iowa and Midwestern cropping systems. We also look
at the economic effect of incorporating forages into corn
and soybean rotations in Iowa and assess socio-political
barriers that discourage farmers from including forage
species as part of their agricultural systems. Finally, we
make recommendations for policy changes that would
encourage the adoption of forages by corn and soybean
farmers, a goal that has the potential to greatly improve not
only the ecological health of Iowa waterways and soil but
also the economic health of the state’s farmers. Although
this analysis primarily focuses on lowa, the discussion
and conclusions can likely be generalized to other agro-
ecosystems as well.

Forage Production

Forage is defined as the edible part of a plant, other than
the separated grain, that is generally above ground and that
can provide feed for grazing animals or can be harvested
for feeding'®. In Towa, several grass and legume species
are cultivated as forages, including smooth bromegrass
(Bromus inermis Leyss.), orchardgrass (Dactylis glomerata
L.), switchgrass (Panicum virgatum L.), red (Trifolium
pratense L.) and white clover (Trifolium repens L.),
birdsfoot trefoil (Lotus corniculatus L.), and most com-
monly, alfalfa (Medicago sativa 1.)". Forages can be
harvested by animals in pasture-based systems or mechani-
cally harvested throughout the growing season as silage/
haylage, hay or pellets for use as year-round livestock feed.

Precise estimates of the amount of perennial forage crops
grown in Iowa are not available. Iowa has between 1 and
2 million ha of pastureland, encompassing cropland, per-
manent and woodland pastureslg. An additional 650,000 ha
of hay were harvested in Towa in 2004, 525,000 ha (81%) of
which was alfalfa®®. This represents 7% of Iowa’s crop
harvest, which also includes corn, soybeans, oats (Avena
sativa L.) and wheat (Triticum aestivum L.).

Relative to corn and soybeans, perennial forage crops
have high caloric and protein yields, and high output/input
energy ratios. Based on energy data from production
in Ohio, alfalfa yields nearly twice as many calories and
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protein per hectare as soybeans and more than 40% more
protein than corn per hectare. The energy output/input
(energy inputs include labor, machinery, fuel, fertilizers,
pesticides, electricity and transportation) ratios for alfalfa,
soybeans and corn are 6.17:1, 4.15:1 and 2.5:1,
respectively?'. The relative energy efficiency of alfalfa
over a corn and soybean rotation is mainly the result of
the high energy cost of nitrogen fertilizer applied primarily
to corn.

Agronomics
Rotational yield benefits

Little debate exists over the yield benefits arising from
diversifying crop rotations, particularly those combining
legume and grass crops in succession. A rotation of corn
and soybeans yielded 10% more than continuous corn and
8% more than continuous soybeans in Minnesota, evidence
for a ‘rotation effect’*>. Adding perennial forage legumes,
particularly alfalfa, to the system creates more substantial
benefits to corn yield, a trend that has been observed for
over 50 years and in many regions of North America? >
(Table 1). In Minnesota, a single year of alfalfa increased
succeeding corn yields by 19%** to 84%** compared to
corn following corn and by 33% compared to corn
following soybeans?”>. Even when nitrogen is applied to
the corn crop, corn following alfalfa typically yields more
than corn following soybeans>*. These studies demonstrate
that rotations including at least 1 year of alfalfa would
produce higher corn and soybean yields than the typical
corn—soybean rotation. Because the preceding alfalfa crop
supplies nitrogen to the corn for free, the higher yield
is produced at lower input cost as well. Yield benefits
conferred by alfalfa occur in sub-humid regions like the
Midwest or in areas under irrigation. When water avail-
ability is restricted, alfalfa, which uses large quantities of
water, can decrease subsequent corn yields™>.

Weed effects

In recent years, lowa farmers have sprayed more than 95%
of corn and soybean fields annually with herbicides™®.
Evidence of human and animal toxicity of the most fre-
quently applied herbicides—atrazine for corn and gly-
phosate for soybeans—has raised concerns about their
widespread use'>™'”. In particular, the widespread adoption
of Roundup Ready®™ soybeans and corn has resulted in a
large increase in the application of Roundup® (glyphosate),
which is now present in many water samples in the
Midwest’’. Further, herbicide-tolerant crops do not solve
the weed control problem; resistance has developed in
many weed species to herbicides like Roundup®™, dimin-
ishing the value of the technology®. In other words, the
technological fix of herbicide-resistant crops is transient,
requiring continual reinvigoration by more advanced
technology.
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Table 1. Corn yield following corn, soybeans or alfalfa across ten environments.
Preceding crop
Alfalfa—corn as %

Corn Soybeans Alfalfa of corn—corn Location Year Reference

kgha™'
267 - 748 280% IA 1948 31
1599 - 4792 300% GA 1970 32
1670 - 5170 310% ON 1976 25
3700 5100 6800 184% MN 1986 27
852 - 1642 193% PA 1988 29!
8709 9126 9031 104% MN 1994 332
7860 8130 9270 118% MN 1997 23
5084 7015 7966 157% ON 2003 30
3830 6140 7300 191% SD 2005 24
7407 7407 9416 127% MN 2005 26

" The corn yield values come from Table 1, with the comparison being corn following corn with no nitrogen application versus corn

following alfalfa in 1984.

2 Comparisons from Table 2 and crop yields in 1994, which is the only year with corn grown directly after all three crops.

In contrast, alfalfa and other forages planted in rotation
with corn and soybeans offer non-chemical means of
controlling weeds. When grown in monoculture, alfalfa
stands decrease or eliminate populations of several weed
species, including milkthistle [Silybum marianum (L.)
Gaertn.], field bindweed (Convulvulus arvensis L.), white
campion [Silene latifolia subsp. alba (Mill.) Greuter &
Burdet; syn. Silene alba (Mill.) E.H.L. Krause], and
common lambsquarter (Chenopodium album L.)*°*~**. By
their second year, alfalfa stands can often be weed-free
without any herbicide use*****. Without decreasing yields of
succeeding crops, alfalfa has been shown to reduce weed
densities to a comparable degree as herbicides® . A
recent demonstration of one alternative system has shown
that diversifying crop rotations to include triticale and
either red clover or alfalfa is nearly as effective as herbicide
use in controlling velvetleaf (Abutilon theophrasti Medik.)
and foxtail (Setaria faberi Hermm.), two of the most
prevalent weed species found in corn and soybean crops in
the Midwestern US*,

Soil nutrients

All plants require nitrogen for growth. Corn, like most grass
species, cannot fix its own nitrogen and must mainly rely
either on synthetic fertilizer or animal manure nitrogen
inputs or on nitrogen that has been fixed by a legume
species planted before it. Soybeans are legumes, and hence
fix nitrogen, but in quantities insufficient to fully meet the
N demands of themselves or of successive corn crops. In
contrast, alfalfa can fix up to nine times more N than
soybeans, birdsfoot trefoil up to four times as much, and red
clover up to five times more®. Sweetclover (Melilotus
spp.), once widely planted throughout the Midwest and
Great Plains, can produce even more N than these
species®. The value of alfalfa for increasing soil nutrient
levels has been documented since at least the time of the
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Roman agronomist Columella, who wrote sometime around
100 CE that alfalfa ‘dungs the land’>'. The decomposing
alfalfa crop results in more mineralizable N than either
soybean or corn crops>2, further demonstrating the value of
the crop in providing nitrogen for crop production.

Alfalfa’s superior nitrogen fixation rate enables it to
reduce the economically optimum N fertilizer rate needed
for corn production by a greater magnitude than soybeans.
Iowa State University recommends a reduction in the
application rates of N fertilizer to corn following alfalfa
by 80-85% compared to 0-25% for corn following soy-
beans>. Alfalfa in rotation with corn contributes an 18—
50kgha™" larger nitrogen credit than soybeans, depending
on the condition of the stand when rotated out of alfalfa®.
In addition to cost savings for nitrogen fertilizer, this credit
also results in a considerable reduction in the amount of
nitrogen leaving the agroecosystem®>>°,

Soil quality

Forage legumes and grasses improve soil quality as
determined by multiple indicators, including improved soil
organic matter (SOM) and physical properties®®>’-%
(Table 2). Additionally, 5 years of continuous alfalfa
increased the mean weight diameter of water-stable
aggregates (an indicator of soil quality) from 1.5 to
2.3mm and C content increased from 26 to 30 g/kg®’. In
comparison, 5 years of corn and fallow resulted in neither
an increase nor decrease in soil quality®®. Alfalfa,
bromegrass and red clover increased soil structural quality,
as indicated by a decrease in dispersible clay and an
increase in wet aggregate stability, compared to continuous
corn grown under either conventional or no-till conditions,
which showed either no improvement or some decline in
soil structural quality®’.
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Table 2. Soil quality and ecological benefits contributed by forages.

J. Olmstead and E.C. Brummer

Ecological indicator Data Reference
SOM 148% greater SOM with C-S-O/A-A-A than C-S-C-S-C 26
Soil organic C (SOC) 24% greater SOC in C-C-O-A than C-S 66
Subsurface drainage 54% less subsurface drainage in A-C-C than C-S 33
Nitrogen loss 14% less NO3-N loss in A-A-A-C-O-S than C-S 55
Nitrogen loss 37% less NO3-N loss in A-C-C than C-S 56
Nitrogen loss 23-77% lower N loss in A-C-C than C-S 33
Wildlife habitat Eighteen times more wildlife in A than in a field by chance 67

C, corn; S, soybeans; O, oats; A, alfalfa.

Ecological benefits

Recent decades have seen growing concern over the
widespread damage caused by row cropping, including
soil erosion, nutrient contamination of waterways and
contribution to excess greenhouse gas emissions™>%7°.
Cropping systems that reduce or mitigate these problems
are essential if agricultural systems are to be environmen-
tally sustainable in the long term. Crop rotations that
include forages can help reduce negative impacts of agri-
culture on the environment, as compared to rotations that
only include corn and soybeans, through decreased NO3;-N
leaching and water drain flows>>>>%! and by increased C
sequestration®>®6%72"77 (Table 2). Additionally, forage
crops can also play an important role in providing critical
wildlife habitat for many species of migratory birds and
small mammals®!¢’ (Table 2).

Economics

Few formal economic comparisons exist that calculate
production costs and profits on Midwestern farms with corn
and soybean rotations as compared to those with alternative
rotations including forage crops such as alfalfa®>’#*! Case
study economic analyses, however, often show alternative
rotation schemes to be economically competitive with, or
frequently advantageous over, rotations of only corn and
soybeans®> 78798182 - Additionally, a number of analyses
show that forage-based livestock production systems are
economically advantageous over grain-based livestock
systems or row-crop system583’84.

To illustrate the economic differences between a corn—
soybean rotation and two alternative rotations in Iowa, we
compared estimated production costs and incomes on an
average-sized Iowa farm. This analysis does not pretend to
be exhaustive or to take into consideration the complexity
of factors influencing production costs and income on lowa
farms. Variables such as yield differences between farms,
the effects of precipitation and pest stress, management
differences, or the complexity and variation of incomes
from government payments will affect any given farmer’s
bottom line. This analysis seeks solely to compare pro-
duction costs and farm incomes based on average farm size,
management practices, input costs, prices and government
payments.
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According to 2005 statistics from the Iowa Department
of Agriculture®®, average farm size in Iowa is 143 ha, so we
set our generalized farm size equal to that figure. This
analysis could be scaled up or down for other farm sizes
and the income differences between the systems would
change proportionally. According to 2002 statistics on land
tenure rates, lowa farmers on average rent 59% of the land
they farm, so on our generalized farm we assumed 81 ha
were rented and 62 ha were owned®”. The cropping systems
analyzed were as follows:

Conventional: corn—soybean
Alternative I: corn—soybean—oat/alfalfa
Alternative 2: corn—soybean—oat/alfalfa—alfalfa—alfalfa

The conventional system, an annual corn and soybean
rotation, represents the most common cropping system
found in Iowa. For our purposes, we assumed that 1/2 of the
farm was planted to each crop each year. Alternative I
includes an oats/alfalfa mix. Thus, in any given year, 1/3 of
the farm is in corn, 1/3 in soybean and 1/3 in oat/alfalfa;
crops would be rotated year-to-year in that order on each
of the thirds. Oats would be harvested for grain and the
straw baled; a single alfalfa harvest would be taken one
month after oat harvest. Alfalfa regrowth would be plowed
down, adding value as an N fertilizer to the succeeding
corn crop, but not considered in our economic analysis.
For the Alternative 2 rotation, the farm is divided into
five fields, with one in corn, one in soybeans, one in
oats and establishing alfalfa and two in established alfalfa
in any given year. During the two post-establishment
years of alfalfa production, four harvests are made each
season.

Crop production costs were obtained from Iowa State
University Extension estimates, which include fixed and
variable expenses such as machinery and fuel, seeds,
chemical inputs (including pesticides and fertilizers), labor
and land®®. Actual crop prices were obtained from the Towa
Department of Agriculture® (except for the average price
of oat straw, which was obtained from the Hay and Forage
Grower Web Sit687) (Table 3). Government payments,
including direct and counter-cyclical payments (DP and
CCP), were estimated as described below using formulas
and figures provided by the Farm Services Agency of the
United States Department of Agriculture (USDA)®®. DP
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Table 3. Assumed crop yields (kgha™") and average crop prices (US$Mg™") for the years 2001 through 2005.
Assumed yield’ Average price’

Crop 2001 2002 2003 2004 2005 2001 2002 2003 2004 2005
Corn 8467 8467 9408 9408 9408 $75 $87 $93 $75 $73
Soybeans 3024 3024 3024 3024 3024 $160 $204 $105 $186 $197
Oats 2867 2867 2867 2867 2867 $106 $123 $106 $103 $117
Oat straw 907 907 907 907 907 $66 $66 $66 $66 $66
Alfalfa (established) 5442 5442 5442 5442 5442 $100 $94 $90 $95 $89
Alfalfa (first-year) 907 907 907 907 907 $100 $94 $90 $95 $89

" kgha™' for corn, soybeans, and oats, and kgha™' cutting™' for oat straw and alfalfa.

2 UssMg .

Table 4. Simulated production costs, gross returns and net returns for three cropping systems on an ‘average’ 143 ha Iowa farm for the

years 2001 through 2005.

Cropping system

Year Conventional’ Alternative 17 Alternative 2°

2001 Cost $91,568 $84,314 $93,670
Gross return $79,822 $85,479 $128,383
Net return —-$11,745 $1165 $34,712

2002 Cost $90,896 $83,214 $90,922
Gross return $96,899 $98.416 $131,062
Net return $6003 $15,202 $40,140

2003 Cost $94,786 $86,823 $95,659
Gross return $117,628 $109,624 $135,245
Net return $22,842 $22,802 $39,586

2004 Cost $100,013 $91,887 $100,099
Gross return $90,412 $91.,421 $127,288
Net return —$9601 —$465 $27,189

2005 Cost $105,799 $97,435 $109,177
Gross return $91,471 $93,516 $124,309
Net return -$14,328 —-$3919 $15,132

! C-s.

2 C-S-O/A.

7 C-S-O/A-A-A.

C, corn; S, soybeans; O, oats; A, alfalfa.

were estimated with the formula, DP=DP rate x base
acreage x 85% x DP yield, where the DP rate was set in the
US Farm Bill, the base acreage is based on the historical
acreage in crop production (assumed to be the entire
program crop area on our generalized farm), and the DP
yields are equivalent to those listed in Table 3. CCP were
estimated using the formula, CCP = Target price —Market
price X Base acreage x 85% x CCP yield, where the target
price was set in the US Farm Bill, market prices are given
in Table 3, and CCP yields are equivalent to those listed in
Table 3.

Yields used in the analysis for corn, soybeans, alfalfa, oats
and oat straw were the average yields used to determine
production costs in the Iowa State University Extension
publication®® (Table 3). These yields were used for all of
the systems, despite the fact that yields may differ
depending on the rotation employed, as we described in
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earlier sections of this paper. Similarly, the various
ecological benefits of a system including forage crops are
not accounted in this analysis.

To make our estimates, we obtained average crop
production costs and returns in each year for each system
(Table 4) and calculated average net income across five
years (the length of the longest rotation) from each
production system. Government payments were also
averaged across years. Net returns are equal to gross
income (including deficiency payments when government
programs apply) minus all production costs. Average net
returns for the entire 5-year rotation were calculated with
and without government program payments for each system
(Table 5).

Profitability of the cropping systems was based on
production costs, prices obtained by farmers for crops, and
in some cases government program payments. Our
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Table 5. Whole farm gross and net returns with and without government program payments for three cropping systems on an ‘average’
143 ha Iowa farm from the years 2001 through 2005.

With government payments Without government payments

Cropping 5-Year gross 5-Year net 5-Year gross 5-Year net
system’ returns (rank)z returns (rank) returns (rank) returns (rank)
Conventional $543,474 $60,413 $476,232 —$6829
(3) (3) 3) 3)
Alternative 1 $525,524 $81,852 $478,456 $34,784
) ? (2 3]
Alternative 2 $674,527 $185,000 $646,287 $156,760
(D (1 (L ey

! Conventional = C-S, Alternative 1 = C-S-O/A, Alternative 2 = C-S-O/A-A-A; C, corn; S, soybeans; O, oats; A, alfalfa.

2 The rank of 1 is highest value.

calculations clearly show that the Alternative 2 rotation,
with 3 years of alfalfa, is the most profitable, whether
government payments are included or not. Alternative 1,
with only 1 year of alfalfa, ranks second in profitability,
both with and without government payments. The conven-
tional system, which does not include forage, is the least
profitable system, and results in a net loss without
government payments.

Despite the increased costs associated with alfalfa
production (which include factors such as additional
machinery and labor), the price obtained for the crop
makes the system with 3 years of alfalfa very profitable,
43% more than the conventional system even when in-
cluding government program payments. According to our
analysis, adding only 1 year of alfalfa to a corn—soybean
rotation (Alternative 1) decreases profitability of the system
compared to Alternative 2, due to the relatively high cost
of alfalfa seed, costs associated with planting and low
yield of alfalfa in the establishment year.

The most profitable cropping system in our analysis
contained 3 years of alfalfa. Prices of alfalfa vary with
production levels in local markets and are not eligible for
government deficiency payments. An increase in alfalfa
production due to inclusion of the crop on more Iowa farms
could therefore lead to depressed alfalfa prices. Future
studies will need to consider the lowest prices for alfalfa at
which the producer would have a net income equivalent to
conventional systems, both with and without government
program payments. A price sensitivity analysis could also
indicate the economic feasibility of increased production
levels and the need to consider new markets (other than
hay) for alfalfa and other forages as production increases.
One possibility could be the expansion of pasture-based
livestock systems, demanded by a growing consumer
sector® and offering many ecological services as compared
to decoupled row crop and livestock systems’". The bottom
line from our analysis showed that even without accounting
the many positive externalities generated by alfalfa (or
forages in general), profitability of the cropping enterprise
increased with the inclusion of a forage component during
the years 2001-2005.
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Table 6. Whole farm gross and net returns with and without
government program payments for corn versus alfalfa on an
‘average’ 143 ha Iowa farm in 2006.

With government Without government

payments payments
2006 Gross 2006 Net 2006 Gross 2006 Net
Crop return return return return
Corn $204,525 $70,600 $172,352 $38,428
Alfalfa $180,030 $53,209 $180,030 $53,209

The rapid expansion of the ethanol industry has caused
a recent spike in corn prices that this economic analysis
does not account for. Corn prices rose to four dollars per
bushel at the end of 2006 and in early 2007°. Farmers have
responded by increasing planned corn acreage in Iowa for
2007°'. Although alfalfa (and most other crop) prices have
risen along with corn, the high corn prices of 2006 made
corn, on average, more profitable than alfalfa. To examine
the change to farm income from the corn price increases,
we compared net income from corn versus alfalfa, with and
without government payments, on our sample farm, using
2006 average prices and government pay rates, 2006
production costs, and the same size and rented versus
owned land proportion assumptions as in our original
analysis®>**® With government payments included in net
income estimates, 1 year of corn in 2006 was 25% more
profitable than alfalfa. When government payments were
excluded, however, alfalfa was 38% more profitable than
corn in 2006 (Table 6).

Barriers to Forage Incorporation

Our review of the literature and a simple cost—benefit
analysis using average input costs and output crop value
demonstrate numerous agronomic, ecological and econ-
omic benefits that are being attained on Iowa farms that
include forages in rotation with corn and soybeans. Why
don’t more farmers grow forage crops? We surmise that the
combination of government policies, market dynamics,
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time constraints from off-farm employment, and culture
has influenced the hesitancy of many farmers to diversify
cropping systems.

Perhaps most importantly, US agricultural policies
subsidize a narrow set of commodities in Iowa including
corn, soybeans and, to a limited extent, oats. USDA
subsidies for Iowa farms totaled $12.5 billion between 1995
and 2004, with corn and soybean production receiving 83%
of those dollars, while only 15% went toward conservation
programs (mainly the Conservation Reserve Program)®>.
These policies are really a means of risk management,
guaranteeing farmers a return on commodity crops regard-
less of the many uncontrollable variables that may impinge
on production. Without similar risk avoidance for other
crops, farmers would naturally be loath to grow them.
Further, the programs essentially reward maximization of
commodity production, offering little incentive for diversi-
fication of crop rotations or incorporation of perennial crops
into agricultural landscapes.

Without policy incentives to encourage cropping system
diversity (or at a minimum, policies that do not encourage
corn and soybean production), many lowa farmers are
unlikely to take steps to incorporate forages into their
cropping systems. A survey of row crop farmers in central
Iowa found that 40% of respondents would be ‘not willing
at all’ to convert to a cropping system incorporating more
forages. However, another 40% said they would be
‘somewhat willing’, and 20% of respondents said they
would be ‘very willing’ to add forages. Of those who were
not willing at all, reasons cited included preference for
their corn—soybean rotation, the need for increased labor,
and the need for new equipment. Survey respondents also
cited a lack of market incentives as the most serious
obstacle to adoption of more ecologically sound farming
practices”.

Until recently, the relatively low cost of synthetic
nitrogen fertilizers and fuel has meant that farmers often
did not view energy costs alone as a significant incentive to
make changes in agricultural systems. Recent increases in
non-renewable energy costs, however, may mean farmers
will consider alternative crop production systems that
require fewer energy inputs, such as forage-based rotations”.

Conversely, rising energy costs may increase demands
for biofuels such as corn-based ethanol and soy biodiesel.
Although comprehensive economic analyses for this
scenario have not yet been done, projections from the
USDA and World Resources Institute show a substantial
increase in corn production over the next decade to meet
biofuel demands®*“>. Recent corn price increases fueled
by ethanol demand means corn has lately become as
profitable as or more profitable than alfalfa (Table 6). Corn
acreage will expand in the near future, a scenario that will
come with very high environmental costs. On the bright
side, with the advent of ethanol from cellulose, many
forage crops could be dual use—Ilivestock feed or biofuel
feedstock—and thus, could contribute in a sustainable way
to a bioenergy future.
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Recommendations for Change

Forages offer potential ecological, economic and agro-
nomic benefits to midwestern agricultural landscapes and
producers, and many farmers already incorporate forages
into their systems. We see three possible avenues toward
increasing the role of forage crops in the Midwest and
throughout the country: revamped farm policies that stress
conservation rather than production, a reinvigorated agri-
cultural research paradigm that recognizes that the public
interest is not always served by industry, and a more vocal
forage research sector.

Without government policies that encourage alternative
agricultural systems, farmers are unlikely to make changes
to their crop rotations. Future farm policy should encourage
diversification of agricultural landscapes and should reward
environmental services provided by farmers. US farm
policies should support forage production for hay and
pastures, which would increase the numbers of ruminant
livestock on the land. Increased pasture-based livestock
production could lead to higher net incomes for farmers
while simultaneously decreasing N fertilizer use and soil
erosion, thereby improving water quality and increasing
carbon sequestration®*°,

We recommend increased funding and support for two
programs within US farm policy intended to promote
agricultural biodiversity and conservation: the Sustainable
Agriculture Research and Extension Program (SARE) and
the Conservation Security Program (CSP). SARE is a
competitive grant program for research and outreach that
funds farmer-, citizen- and researcher-driven projects, and
has been shown to be effective at increasing sustainable
production practices’’. The promotion of researcher—farmer
collaboration with a goal of increased diversity and
sustainability on agricultural landscapes that is supported
by SARE is crucial both to encourage positive changes on
farms and to influence research priorities within land grant
universities.

The CSP offers payments to farmers and landowners for
carrying out conservation practices on working agricultural
land. Unlike the Conservation Reserve Program (CRP),
where the government essentially rents marginal land to
establish grasses or wetlands, the CSP seeks to reward
farmers whose agricultural practices provide ecological
services such as soil erosion reduction and increased
biodiversity. While the CRP has resulted in decreased
erosion and increased biodiversity on some marginal lands,
its costs have included a reduction in the number of
working farms as well as reduced rural community
vitality”®. We recommend increased funding and expansion
of incentive programs like the CSP that, rather than
encourage increased commodity production, promote farm-
ing practices that provide both livable incomes for farmers
and ecological benefits.

Secondly, because forage-related research currently
attracts little funding from the agribusiness industry and
is unlikely to receive substantial industry support in the
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future, agricultural research at the state land-grant institu-
tions and through the USDA Agricultural Research Service
(ARS) needs to include a critical mass of forage scientists.
Data for public sector forage breeding show that the
number of breeders has declined by 26% across all forages
and by 46% for alfalfa just in the period from 1994
to 2001%°. Therefore, encouraging universities and the
USDA-ARS to hire scientists willing to investigate the
full range of alternative production systems would enable
forage crops to gain a higher profile. Land grant universities
need to develop alternatives that help farmers remain on
the land while being economically stable and environ-
mentally sensitive, rather than simply following the lead
of industrialized agriculture. Funding for agricultural
research from state legislatures is declining and research
support is increasingly based on extramural funds
through governmental agencies like USDA or NSF. These
programs need to be crafted to enable the long-term
nature of perennial forage crop research to compete
successfully.

Finally, forage scientists need to do a better job of
relaying the importance of their research to funding
agencies, the government and to the public. Although we
often complain about the limitations constraining our field,
we do not often take the initiative to write letters to the
editor or to our congressional delegations supporting our
field and on the importance of forages to esthetically
pleasing, environmentally beneficial and economically
sustainable farming systems.
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