Economics of Dryland Cropping Systems in the Great Plains:
A Review
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Dryland wheat (Triticurn aestivum L.) in the Great Plains
generaily is planted in a wheat- fallow (WF) rotation. Wheat
grown in rotation with a summer row crop like corn (Zea mays
L.), sorghum [Sorghum bicolor (L.) Moench], or sunflower
[Helianthus annuus var. macrocarpus (DC.) Ckll.] increases
cropping intensity, allowing a crop to be produced annually on
67 to 100% of tillable acres. A review of economic analyses of
dryland cropping systems in the Great Plains was conducted to
compare net returns, production costs, financial risk, and com-
patibility with the 1990 Farm Bill. Seven of eight studies
reported that net returns were greater from a more intensive
crop rotation than from WF when reduced-tillage (RT) or no-
till (NT) were used following wheat harvest and prior to the
summer crop planting. With government program payments,
WF was more profitable with conventional tillage (CT).than
with NT. Production costs increased as cropping imtensity
increased and tillage decreased. Econemic risk analysis showed
that wheat-sorghum-fallow (WSF) was less risky than WF in
Kansas. Cropping systems using more intensive rotations with
less tillage had higher production costs than WF, but also had
increased net returns and reduced financial risk, while remain-
ing in compliance with 1990 Farm Bill provisions.

THE MOST COMMON dryland cropping system in the Great
Plains traditionally has been WF using mechanical
tillage. The fallow period increases stored moisture and
weed control. Between 1991 and 1993, harvested acres of
dryland winter wheat in western Kansas. western Nebraska,
and eastern Colorado ranged from approximately 6.2 to 7.2
million acres annually. During this same time, there were
only 1.5 to 1.6 million acres harvested annually of dryland
spring and summer crops such as comn, sorghum, sunflow-
ers, barley (Hordeum vulgare L.), and oats (Avena sativa L)
(Byram, 1993 and 1994; Dobbs, 1994; Hudson and
Fretwell. 1993 and 1994).

Researchers have found that dryland cropping systems
using less tillage or crop rotations that are more intensive
than WTF are suitable for many areas of the Great Plains.
These cropping systems can increase grain yield, improve
fallow efficiency, improve water use efficiency, and reduce
soil erosion compared with WF using CT (Black and Bauer,
1990; Fenster and McCalla, 1971; Halvorson, 1990;
Halvorson and Reule, 1994; Jones et al., 1988; Nilson et al.,
1985; Norwood, 1994; Norwood et al., 1990; Peterson et ai.,
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1994; Wicks et al., 1988). Others have reported that decreas-
ing the amount of tillage in WF did not increase yield
(Dalrymple et al., 1993; Fenster and McCalla, 1970). Smika
(1990) found that NT in WF allowed deeper water percola-
tion than CT and RT and suggested following the wheat
crop with a deep-rooted summer crop to take advantage of
conserved moisture.

Even though the production benefits of alternative dry-
land cropping systems have been documented, producers
have been slow to adopt these technologies. Possible rea-
sons for nonadoption include concerns that returns will not .
adequately increase to cover added costs from increased
machinery investment and increased herbicide and fertilizer
use. Other concerns include the potentials for increased pro-
duction and_financial risk and the ability to comply with
government programs. Additionally, because of the relative-
ly low labor and management requirements of WF, produc-
ers may be hesitant to change to a more intensive cropping
system.

The elimination of cross-compliance along with the flex
acres provision of the 1990 Farm Bill increased producers’
planting flexibility. However, the increased flexibility came
with a reduction in acres eligible for government payments.
Duncan (1991) stated that the added flexibility of the 1990
Farm Bill could offset adverse effects of reduced subsidies,
if profitable cropping alternatives exist.

Objectives of this review were to determine if cropping
alternatives more profitable than WF exist for dryland pro-
ducers in the Great Plains and how alternative cropping sys-
tems affect net returns, production expenses, financial risk,
and compliance with 1990 Farm Bill provisions.

ECONOMIC STUDIES OF ALTERNATIVE
DRYLAND CROPPING SYSTEMS

Numerous studies have examined the production poten-
tial of alternative dryland cropping systems; however, few
studies have shown the net returns and financial risk of these
systems, while incorporating government program require-
ments. This review summarizes previous economic analyses
relevant for producers in the dryland cropping areas of the
Great Plains (Table 1). Grain yields used in the economic
analyses for all studies evaluated were based on university
and USDA-ARS research data.

NET RETURNS

Net return measures the relative profitability of cropping
systems. While net returns and profitability are not neces-

Abbreviations: CT, conventional tillage; NRCS, Natural Resource
Conservation Service; NT, no-till; RT, reduced tillage; SF, sorghum-fallow;
SS, continuous sorghum; WCF, wheat-com-fallow; WCMF, wheat-comn-
millet-fallow; WF, wheat-fallow; WSF, wheat-sorghum-fallow; WSHF,
wheat-sorghum-hay-fallow; WW, continuous winter wheat; WWSH, spring
wheat-winter wheat-sunflower.



Table 1. Authors, locations, and years of production data for econom-
ic papers reviewed.

Annual pre-
Author Location(s) of data Years cipitation, in.}
Aakre, 1991 ¢ Mandan, ND 1985-1990 143

Dhuyvetter and Norwood, 1994 Garden City, KS 1987-1993 195

Haivorson et al., 1994 Akron, CO 1987-1992 16.9
Jones arid Johnson, 1993 Bushland, TX 1984-1992 20.5
Norwood and Dhuyvertter, 1993  Garden City, KS 1987-1991 182

Peterson et al., 1993 Sterling/Stratton, CO  1988-1992 16.3

Peterson et al., 1993 Waish, CO 1988-1992 16.9
Williams et ai., 1990 Hays, KS 1976~1986 211
Williams, 1988 Tribune, XS 1973-1985 15.8

t Annual precipitation during years of the study. '

t Aakre (Six years of ecc ics on the cropping system that works, 1991 North
Central ASA Summer Mesting, unpublished, North Dakota State University,
Fargo).

sarily the same, depending on how net returns are defined,
both give an indication of the relative economic success of
cropping systems. Therefore, the words are used inter-
changeably throughout this paper. In addition to economic
returns, it is important that producers consider erosion and
production aspects of different cropping systems. All stud-
ies reviewed examined the profitability of alternative crop-
ping systems, but analytical methods varied across studies.
Therefore, economic retums can be compared within a
study, but not across studies (Table 2).

Aakre (Six years of economics on the cropping system
that works, 1991 .North Central ASA Summer Meeting,
unpublished, North Dakota State University, Fargo) con-

L

cluded that spring wheat-winter wheat-sunflower (WWSf)
was more profitable than spring-WF in south central North
Dakota. Returns over variable operating costs were com-
pared under CT, RT, and NT. Returns for WF were highest
with CT and lowest with NT. Returns for WWSF were low-
est with CT and highest with RT. WWSf returns with RT
were 38% greater than WF returns with CT. Johnson et al.
(1986) found similar results for wheat and barley rotations
in northeast Montana based on agricultural statistics average
yield data. They analyzed cropping systems planted to a mix
of spring wheat and barley on 50%, 60%, and 100% of till-
able acres annually using CT, RT, and NT. Returns were
highest for the continuous cropping system with NT. In the
rotations including fallow acres, returns were greatest with
CT and lowest with NT.

Dhuyvetter and Norwood (1994) concluded that more -
intensive cropping systems increased profit potential com-
pared with WF in southwest Kansas. Land was assumed to
be owned or cash rented; thus, returns were calculated as
100% of the income minus operating and machinery owner-
ship costs. Returns were compared for WF, WSF, and con-
tinuous sorghum (SS). WF and WSF also were evaluated
with CT, RT, and NT. WF returns were highest with RT, but
were only slightly greater than returns with CT.
Additionally, returns with NT were the lowest; thus, little
economic incentive existed to decrease the amount of tillage
in WF. Returns from WSF were maximized with RT.
However, the authors stated that the most profitable tillage

Table 2. Economic returns per tillable acre for dryland cropping systems in the Great Plains.

Crop rotation

Author Tillaget WW WF§ WWwSf WSF WSHF SF Ss WCF WCMF
S/acre
Aakre, 1991 9§ CcT 31.65 34.92
RT 30.88 43.63
NT 29.15 42.96
Dhuyvetter and Norwood, 1994 CcT 30.29 35.83
RT 31.84 43.31 .
NT 27.42 37.07 ) 30.92
Halvorson et al., 1994 CT 35.41
(farmer owned machinery cost) RT 37.79
NT 33.88
Halvorson et al., 1994 CT 27.56
(custom hire machinery cost) RT 33.97
NT 3032
Jones and Johnson, 1993 CcT 934 16.90 41.46 75.12
NT 744 17.90 47.29 52.92
Norwood and Dhuyvetter, 1993 CT 10.05 10.92
RT 12.01 16.19
NT 4.43 15.40
« Peterson et al., 1993, Northeast Colorado# CT 34.81 48.91 44.07
RT 32.11 47.23 41.85
NT 25.02 43.56 39.40
Peterson et al., 1993, Southeast Colorado# CT 22.13 17.14 14.05
RT 19.43 15.46 12.88
NT 12.34 11.79 11.85
Williams et al., 1990 11 CT —4.37 0.68 11.35 1.70 -12.72
NT =217 .79 10.74 ~3.59 -10.25
Williams, 1988 {1 CT -21.80 -2.06 -0.54 =271
RT 4.81 10.74 6.48

+ WW = continuous winter wheat, WF = wheat-failow, WWS{ = spring wheat-winter wheat- sunflower, WSF = wheat-sorghum-failow, WSHF = wheat-sorghum-forage hay-fal-
low, SF = sorghum-fallow, SS = continuous sorghum, WCF = wheat-corn-fallow, WCMF = wheat-com-millet-failow.

t CT = conventional tillage, RT = reduced tillage, NT = no-till.

§ WEF = spring wheat-fallow for Aakre, 1991 and winter wheat-fallow for all other studies.

9§ Aakre (Six years of economics on the cropping system that works, 1991 North Centrai ASA Summer Meeting, unpublished, North Dakota State University, Fargo).

# Tillage included for wheat production of rotation only, all systems used no-till prior to the planting of the summer crop(s).

t1 Government payments are not included in returns, all other studies include payments.
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system would be a combination of RT prior to the wheat
crop and NT prior to the sorghum crop. Similar to WF, WSF
wheat returns were highest with RT and lowest with -NT.
However, the returns from sorghum continued to increase as
tillage decreased. Without government program payments,
returns of SS were greater than those of WF, but less than
those of WSF.

Norwood and Dhuyvetter (1993) compared the returns
for WF and WSF with CT, RT. and NT. A mixture of owned
and crop share rented land was assumed. Returns were cal-
culated as the producer’s share of income minus operating,
machinery ownership, and land costs. Their findings were
similar to those of Dhuyverter and Norwood (1994), indi-
cating that land tenure did not affect the relative profitabili-
ty of the cropping systems evaluated.

Halvorson et al. (1994) concluded that RT or NT can be
adopted by farmers in WF in northeast Colorado without
economic loss. Returns were compared for WF with CT, RT,
and NT. Returns to land, labor, and management were cal-
culated using both estimated farmer costs (production and
machinery ownership costs) and custom rates charged for
the various tillage and spraying operations. With the esti-
mated farmer costs, RT was most profitable and NT was
least profitable. When costs were based on custom rates, RT
was still the most profitable system; however, CT was least
profitable. Returns with CT were the lowest because custom
tillage was more expensive than custom spraying.

Jones and Johnson (1993) concluded that cropping sys-
tems with sorghum had greater returns than systems with
wheat only in the panhandle of Texas. Returns over variable
operating costs were compared for continuous winter wheat
(WW), WF, WSF, and SS with CT and NT. Returmns were
greatest for SS with CT and lowest for WW with NT.
Returns were considerably higher for SS and WSF than for
WW and WF, regardless of tillage. WF and WSF returns
were greater with NT than with CT.

Peterson et al. (1993) concluded that more intensive
cropping systems increased profit potential compared with
WF in northeast Colorado, but WF was more profitable than
WSF in southeast Colorado. Retumns to land, labor, capital,
management, and risk were compared for WF, wheat-corn-
fallow (WCF), and wheat-corn-millet-failow (WCMF) in
northeast Coiorado and WF, WSF, and wheat-sorghum-hay-
fallow (WSHF) in southeast Colorado. Tillage systems eval-
uated prior to the wheat crop were CT, RT, and NT. NT was
used prior to the summer crop(s). WF returns were highest
for CT and lowest for NT in both northeast and southeast
Colorado. However, the authors cautioned that CT may not
comply with Natural Resource Conservation Service
(NRCS) residue requirements on highly erodible land.
Returns increased 40% for WCF and 27% for WCMF com-
pared with WF in northeast Colorado. In southeast
Colorado, returns decreased 23% for WSF and 37% for
WSHF compared with WF. Production of grain per unit of
rainfall with WSF increased compared with WF in southeast
Colorado, but because of a weed control problem, increased
herbicide costs were greater than the returns from the
improved productivity. Wiese et al. (1994) also found that
the cost of herbicides for NT in WSF was prohibitive com-
pared with sweep plowing when certain weed species were
present.
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Williams et al. (1990) found that returns for dryland crop
rotations in north central Kansas were highest with WSF.
Returns to land and management were compared for WF,
WW, sorghum-fallow (SF), SS, and WSF with CT and NT.
The returns were greater.from NT than from CT for all rota-
tions except SF and WSF. However, returns differed little
berween CT and NT in most rotations. Returns were highest
from WSF and second highest from WF. SS and WW were
the most intensive rotations producing a crop every year, but
they had the lowest returns.

Williams (1988) concluded that returns for dryland crop-
ping in extreme western Kansas were higher with reduced
tillage practices than with conventional tillage. The returns
to management were compared for WF, WW, SF, SS, and
WSF. WF and WSF were evaluated with CT and RT. SF was
evaluated with RT only, while WW and SS were evaluated
with CT only. When CT and RT were compared, retumns.
were always greater with RT, indicating that increased yield
in conjunction with reduced fuel, labor, and repair costs
more than offset the increased herbicide costs. Returns were
greatest from WSF and next best from SF and WF. WW was
the least profitable rotation evaluated.

PRODUCTION COSTS

Dryland farming is inherently risky in the Great Plains
because of variable precipitation, temperature fluctuations,
hail, and other unpredictable conditions. Because of this
production risk, many producers attempt to minimize out-
of-pocket production costs as a means of reducing financial
risk. However, minimizing costs may not be a good risk
management strategy. The increased production costs of
alternative cropping systems probably have contributed to
the slow rate of adoption of these systems. Production costs
used in the analyses of the studies reviewed were not con-
sistent. Therefore, production costs per tillable acre can be
compared within each study, but not across studies (Table
3).

In all studies with multiple crop rotations, production
costs per tillable acre increased as cropping intensity
increased because of more planted acres. Therefore, produc-
ers have to recognize that, even though crop rotations more
intensive than WF may increase total grain yield and prof-
itability, capital requirements also increase substantially.

The effect of tillage system on production costs varied
across studies. Several studies indicated that labor, repair,
and fuel and oil costs declined as the number of tillage oper-
ations decreased, but total production costs increased
because herbicide expense increased more than tillage costs
decreased (Dhuyvetter and Norwood, 1994; Norwood and
Dhuyvetter, 1993; Peterson et al., 1993; and Williams,
1988). Dhuyvetter and Norwood (1994) pointed out that the
cost difference between CT and NT was greater for WF than
WSF, indicating the refatively high cost of NT in WF. They
concluded that NT in WF was cost prohibitive because of
the high herbicide expense.

Aakre (1991, unpublished data) showed very little differ-
ence in production costs among tillage systems. Halvorson
et al. (1994) estimated that farmer production and machin-
ery ownership costs of WF were lowest for RT. However,
costs of NT were only slightly higher than those of RT.



Table 3. Production costs per tillable acre for dryland cropping systems in the Great Plains.

Crop rotation t
Author Tillage? ww WF§ WWSFE WSF WSHF SF Ss WCF WCMF
S$/acre
Aakre, 1991 % (operating costs) CT 2721 49.93 s
RT 26.33 49.58
NT 27.73 49.93
Dhuyventer and Norwood, 1994 CT 31.48 44.53
(operating and machinery ownership costs) RT 34.68 47.76
NT 40.04 51.45 61.26
Halvorson et al., 1994 CT 42.67
(operating and farmer owned machinery cost) RT 40.29
NT 44.20
Halvorson et al., 1994 CT 50.51
(operating and custom hire machinery cost) RT 44.11
NT 47.75
Jones and Johnson, 1993 (operating costs) CT 56.98 37.04 46.34 68.80
NT 68.78 36.37 44.13 79.24
Norwood and Dhuyvetter, 1993 (operating, CT 51.52 67.27
machinery ownership, and land costs) RT 54.85 72.66
NT 62.92 73.91
Peterson et al., 1993, Northeast Colorado # CcT 38.34 61.76 62.54
(operating and machinery ownership costs) RT 41.04 63.44 63.71
NT 48.12 67.11 66.16
Peterson et al., 1993, Southeast Coiorado # CcT 37.91 60.12 59.19
(operating and machinery ownership costs) RT 40.60 61.80 60.37
NT 47.69 6547 61.39
Williams 1988 (operating, machinery T 77.63 57.95 68.91 T 9278
ownership, and land costs) RT 61.31 73.73 70.71

t WW = continuous winter wheat, WF = wheat-fallow, WWS{ = spring wheat-winter wheat- sunflower, WSF = wheat-sorghum-failow, WSHF = wheat-sorghum-forage hay-fal-
low, SF = sorghum-faliow, SS = continuous sorghum, WCF = wheat-com-{allow, WCMF = wheat-com-millet-fallow.

t CT = conventional tillage, RT = reduced tillage, NT = no-till.

§ WF = spring wheat-fallow for Aakre, 1991 and winter wheat-failow for ail other studies.

4 Aakre (Six years of economics on the cropping system that works, 1991 North Central ASA Summer Meeting, unpublished, North Dakota State University, Fargo).
# Tillage included for wheat production of rotation only, all systems used no-till prior to the planting of the summer crop(s).

Costs with custom rates were lowest for RT and higher for
CT than NT. Jones and Johnson (1993) estimated variable
operating costs using custom farming rates for machinery
expense. Fertilizer costs were included only in WW and SS.
Operating costs increased as tillage decreased in WW and
SS, but decreased slightly for WF and WSF.

Norwood and Dhuyvetter (1993) showed that machinery
investment across tillage systems (CT, RT, and NT) was
similar and did not affect relative profitability. However,
machinery investment was considerably higher for WSF
than for WF because of the addition of row-crop equipment.
Peterson et al. (1993) assumed that machinery ownership
costs were the same for CT and RT and only slightly less
with NT. Williams (1988) assumed that machinery invest-
ment was the same for both CT and RT. All studies reviewed
assumed that acreage remained constant across cropping
system. However, decreasing tillage and changing crop mix
may allow more acres to be farmed with the same machin-
ery complement, thus decreasing cost per tillable acre.

FINANCIAL RISK

Financial risk, or income variability, is the resuit of annu-
al fluctuations in grain yields and prices. The practice of a
fallow period prior to dryland wheat was initiated for sever-
al reasons. Fallowing conserves moisture and decreases
yield variability, so it is considered a risk management prac-
tice. More intensive crop rotations decrease the fallow peri-
od; however, current technologies for conserving moisture
decrease the need for fallowing. In addition to tillage and
agronomic practices, crop insurance is a risk management

tool. Price risk is managed by marketing method, govern-
ment program participation, and crop(s) produced.

Aakre (1991, unpublished data) concluded that returns
were more variable from WWSf than from spring-WF based
on average returns of the cropping systems between 1985
and 1990 in North Dakota. Increased variability in returns
was attributed to yield variability as opposed to cost or price
variability. Aakre also pointed out that, although WF was
less risky, profit potential also was less.

" Dhuyvetter and Norwood (1994) and Norwood and
Dhuyvetter (1993) found that more intensive cropping sys-
tems were less risky than WF in southwest Kansas. Using
coefficient of variation as a measure of expected dollar of

‘risk per dollar of return, risk was minimized with WSF

using RT prior to wheat and NT prior to sorghum. This crop-
ping system also produced the highest mean retumn of all
systems evaluated. Risk in WF was similar for CT and RT
and much lower than that for NT. With sorghum production
in WSF, risk decreased as tillage decreased and was lowest
for NT.

Halvorson et al. (1994) and Peterson et al. (1993) did not
include a formal analysis of risk; however, they indicated
that risk management should be considered when choosing
a cropping system. Peterson et al. (1993) indicated that more
intensive crop rotations increased residue retention,
improved weed control with crop rotation, and increased
marketing advantages. They also pointed out that CT in WF
would have the risk of noncompliance with NRCS residue
requirements.

Using data from north central Kansas, Williams et al.
(1990) found that WSF produced the highest net returns and
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the fewest losses and would be preferred by risk-averse
managers. The returns from WSF had higher standard devi-
ations than those from WF, indicating higher potential risk.
However, when returns were analyzed using stochastic
dominance techniques, WSF with CT was preferred at all
risk intervals indicating it would be the cropping system
preferred by both risk-averse and risk-seeking managers.
The authors found that small changes in yield or production
costs would make WSF with NT and CT equivalent.
Therefore, they concluded that the preferred system was
highly sensitive to factors affecting returns.

Using stochastic dominance techniques with data from
extreme western Kansas, Williams (1988) found that risk-
averse managers would prefer RT for wheat and grain
sorghum over CT. WSF with RT net returns had the highest
average and the lowest coefficient of variation, but not the
lowest standard deviation. WF with RT had the lowest stan-
dard deviation, but also had a considerably lower mean. At
low levels of risk aversion, WSF and WT with RT were pre-
ferred. At high levels of risk aversion, WF with RT was pre-
ferred. The authors concluded that risk seekers would prefer
SS, because it had the highest standard deviation and the
largest possible net return.

EFFECTS OF GOVERNMENT PROGRAM

Crops produced in the Great Plains primarily are govern-
ment program crops (Duncan, 1991). Prior to the 1990 Farm
Bill, planting restrictions provided little economic incentive
to consider alternative cropping systems. Helms et al.
(1987) concluded that government payments play a signifi-
cant role in decisions regarding tillage and other production
practices. Including government programs in an economic
analysis is difficult because crop bases, program payment
yields, and government payments vary considerably among
producers. However, it is critical that the effects of govern-
ment programs are included in any analysis, because most
producers participate in them. Dryland wheat enterprise data
from western Kansas indicate that govemnment payments as

a percentage of returns over variable cost decreased from

about 65% in 1990 to approximately 40% in 1993
(Langemeier and Delano, 1989-1993) (Fig. 1).

Aakre (1991, unpublished data) assumed farm program
participation for both spring WF and WWSf based on pro-
visions of the 1990 Farm Bill. Spring WF with 50% wheat
base could not be switched to WWS{ (67% wheat) without
overplanting the wheat base and foregoing deficiency pay-
ments. However, a producer with a 50% wheat base could

1989 1990 1991 1992 1993
YEAR

Fig. 1. Government payments as a percentage of returns over variable
cost for dryland wheat enterprise.
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substitute an alternative crop in place of spring wheat into
the rotation and still remain in compliance with program
provisions of the 1990 Farm Bill.

Dhuyvetter and Norwood (1994) included provisions of
the 1990 Farm Bill in their analysis. Based on the historical
prevalence of WF, they assumed an initial wheat base of
approximately 50% of tillabie acres and no feed-grain base.
WSF was more profitable than WF when government pay-
ments were included for wheat only. SS (nonprogram crop)
was not as profitable as WF when government payments
were included for the wheat. Results indicated that a combi-
nation of 50% SS and 50% WF (75% of tillable acres
cropped annually) would be in compliance with the 1990
Farm Bill and was more profitable than WF alone. The more
intensive crop rotations received slightly less in government
payments than WF, but the income from the increased pro-
duction more than offset this reduction. Norwood and
Dhuyvetter (1993) included provisions of the 1990 Farm
Bill and found that WSF was more profitable than WF both
with and without government payments. They concluded
that the elimination of the cross-compliance provision of the
1990 Farm Bill was an important incentive for farmers to
switch to alternative cropping systems and that the Acreage
Conservation Reserve level did not affect the relative prof-
itability of the systems evaluated.

Halvorson et al. (1994) included provisions of the 1990
Farm Bill in their economic analysis but only for WF. Thus,
government program payments were constant across all
tillage systems. The authors pointed out, that if CT was not
in compliance with NRCS residue requirements, NT returns
with government payments would be greater than CT
returns without government payments.

Jones and Johnson (1993) inciuded government program
payments for both wheat and sorghum. Under provisions of
the 1990 Farm Bill, producers would not be abie to make
major changes in crop mix without reducing government
payments. For example, a producer would not be able to
switch from WF or WW to SS, or vice versa, and maintain
government payments. Therefore, the assumption that gov-
ermnment payments would be received for both wheat and
sorghum may not apply to many producers.

Peterson et al. (1993) included provisions of the 1990
Farm Bill and assumed only a wheat base. In northeast
Colorado, WCF was more profitable than WF when gov-
emment payments were made only on wheat. In southeast
Colorado, WF was more profitable than WSF when govern-
ment payments were made only on wheat. If payments were
made on both wheat and sorghum (wheat and feed-grain
base), returns were slightly higher from WSF than from WF.
At both locations, CT prior to wheat was the most prof-
itable. However, the authors indicated that RT would be the
most profitable if CT was out of compliance, based on
NRCS residue requirements.

Williams et al. (1990) included provisions of the 1985
Farm Bill in their analysis. When government payments
were included, WF was more profitable than WSF with a
wheat base only, but this was due to the cross-compliance
provision of the 1985 Farm Bill. The authors examined the
effect of a one-time base change approved to comply with
soil conservation requirements (switch portion of wheat
base to feed-grain base), and found WSF was more prof-



itable than WF. They concluded that the 1985 Farm Bill did
not encourage the use of NT for wheat and sorghum in north
central Kansas. This was attributed to the high Acreage
Conservation Reserve level (27.5%) used for wheat in the
analysis (J.R. Williams, 1994, personal communication,
Kansas State University, July).

SUMMARY

The papers reviewed represented production research
from North Dakota to Texas. Eight studies evaluated the
economics of various tillage systems and muitiple crop rota-
tions. One study analyzed the economics of tillage systems
for a given crop rotation.

Economic returns of rotations with a crop grown on 67 to
75% of tillable acres annually in the central Great Plains
were greater than the returns of WF at all locations evaluat-
ed, with the exception of southeast Colorado. In Texas, rota-
tions with sorghum were more profitable than rotations with
wheat only. In North Dakota, returns were greater from
WWSf than from spring-WF.

All studies included in the review evaluated various
tillage systems. NT was never more profitable than RT in
WF. Results were mixed as to whether RT or CT was most
profitable in WF. Short-term profitability of a tillage system
reflects the cost of the tillage system and the ability of the
crop(s) to effectively use stored moisture. Long-term prof-
itability of a tillage system also includes the cost of soil ero-
sion and the impact on land productivity. Havlin et al.
(1994) found that the impact of a l-in. loss in topsoil
equalled about $3/acre per yr for dryland wheat in western
Kansas. Tanaka and Williams (1994) concluded that the
economic likelihood of a producer changing to conservation
tillage for spring WF would be small because there was lit-
tle impact on short-term profitability.

Most studies comparing more intensive cropping rota-
tions showed that RT and NT were more profitable than CT.
Several authors indicated that a combination tillage system
using CT or RT prior to wheat and NT prior to the summer
crop would be the most profitable.

Costs of production included in the economic analyses
varied across the studies. Most studies found that cost of
production increased as tillage intensity decreased because
the increase in herbicide costs was greater than the reduction
in tillage costs. The more intensive crop rotations had high-
er production costs than WF at all locations due to more
planted acres.

The majority of the papers reviewed did not include a
formal analysis of financial risk; however, most authors
mentioned risk as an important consideration in determining
an optimal dryland cropping system. Aakre (1991, unpub-
lished data) suggested that rotations offering higher returns
are riskier, indicating a risk/return tradeoff. However, the
studies that formally analyzed risk, using either mean-vari-
ance or stochastic dominance, found that more intensive
cropping systems were either equivalent to or less risky than
WF, indicating the possibility of increasing returns and
decreasing financial risk at the same time (Dhuyvetter and
Norwood, 1994; Norwood and Dhuyvetter, 1993; Williams
et al., 1990; Williams, 1988).

=

Even though government payments are declining, pay-
ments are still important to producers. Therefore, producers
will tend to consider alternative cropping systems only if the
practices comply with provisions of the government pro-
gram. Studies that included government program provisions
in the analyses found that intensive crop rotations were
more profitable than the traditional WF, even when govern-
ment payments were included for wheat only. However, a
producer’s initial base levels (wheat and feed grains) can
affect the optimal crop rotation on a whole-farm basis.
Although base levels can restrict some producers from
incorporating more intensive crop rotations for a whole-
farm, these rotations still could be incorporated on a small-
er scale under provisions of the 1990 Farm Bill. The flex
acres provision of the 1990 Farm Bill increased producers’
planting flexibility compared with previous farm bills, but
the elimination of the cross-compliance provision was criti-
cal to making alternative cropping systems more profitable
than WF.

Farm programs in the past were basically neutral to
tillage and did not affect tillage method used. However, the
conservation compliance provisions of the 1985 and 1990
Farm Blls encouraged less tillage. Several studies found that
CT was more profitable than RT or NT in WF when gov-
ernment payments were the same. However, if CT in WF
does not meet NRCS conservation compliance require-
ments, it will not be the most profitable tillage system since
it will be ineligible for government payments. Producers
with a wheat base only could increase cropping intensity
and remain in compliance, but would not be able to go com-
pletely to SS.

Government program rigidity and producers’ attitudes
have most likely been major reasons for the slow adoption
rate of alternative crop rotations. The resuits of the studies
reviewed are very positive for dryland producers willing to
consider alternative cropping systems in the Great Plains.
By using more intensive crop rotations than the traditional
WF and RT or NT practices for enhancing moisture conser-
vation, producers can increase returns, decrease financial
risk, and remain in compliance with 1990 Farm Bill require-
ments.
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