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Rust Treatment

Yield Impacts

are eventually produced, there will still likely be a
signiﬁcant increase in cost for their use.
There are other possible impacts due to the possibility of rust infestation. Over time, if rust becomes
a chronic problem, farming systems may evolve, using different row spacing, equipment, etc. This analysis assumes that, in the short run, farming systems
will not change.

Treatment Cost
and Budget Comparisons
Fungicide applications require 6 ounces of fungicide per acre per spraying (Newman). At a price
of $2/oz, the fungicide itself would cost $12/acre per
spraying. As more fungicides are evaluated and approved for spraying rust, costs could change. Fuel,
operating capital and machinery repair expenses
would add another $1.06 per acre, or $13.06/ acre for
each spraying, including the cost of the fungicide, if
the farmer owned the spraying equipment. Because
spraying rust in its early stages of infestation is critical, an additional cost for scouting has also been included. Based on local reports from Extension agents
in West Tennessee, scouting charges of $2.50 per
acre were used. There would also be another $0.91/
acre increase in long-run cost due to depreciation and
capital charges on the spraying equipment (Gerloff).
For comparison purposes, a budget for soybeans
grown in Tennessee without risk of rust infestation
was calculated using no-tillage technology. Total
variable expenses were $87.90 per acre. Adding
depreciation and machinery capital costs of $25.24/
acre increased total costs to $113.14/acre, not including labor and land costs (Gerloff).
Two fungicide applications and scouting would
cost $28.62 ($13.06 per spray @ 2 sprays, plus $2.50
for scouting), bringing total variable expenses to
$116.52 per acre ($87.90 + $28.62). Including the additional ﬁ xed costs of $0.91/acre would increase total
costs to $142.67 per acre ($113.14 + $28.62 + $0.91).

Impact on Net Income
Net income would be impacted by rust in two
ways – the added cost of fungicide spraying and the
impact on yields. With the average 4.3 percent yield
reduction cited above, a Tennessee soybean farmer
averaging 34 bushels per acre (5-year state average),
would experience a drop of 1.46 bushels per acre.
The current farm program sets a ﬂoor for soybean
prices in Tennessee of approximately $5.50 per
bushel, including the loan rate plus counter-cyclical
payments. Using that ﬂoor price with the reduction
in yield, gross revenue would decline $8.04 per acre
($5.50/bu. x 1.46 bu./acre). Therefore, the impact on
net cash income would be a reduction of $36.66/acre
(two fungicide applications and scouting would cost
$28.62 plus $8.04 drop in revenue).

Impacts, Given Yield Variations
and Spray Applications
Table 1 includes the impact of rust on net cash income, varying the number of fungicide applications
and yield response to a rust infestation. Even with
little or no loss in yields, net cash income would fall
$13.88 per acre with only one spray, to as much as
$40.00 with three sprays. In a situation where yields
fell 9.5 percent, net cash income could fall as much
as $59.44 per acre if three applications were needed.
Table 2 compares net cash returns and return
to land and labor for soybeans after rust, with soybeans, wheat, corn and cotton for Tennessee farms.
Output prices used are based on farm program provision ﬂoor prices (direct payments were not included).
No tillage budgets were used to calculate net cash
incomes for soybean, cotton and corn. A conventionally tilled wheat budget was used for comparison.
Using Table 2’s results, soybean net cash returns
per acre drop from $99.10 per acre to $85.22 per
acre using only one spray. If three sprays are used
and 9.5 percent yield loss is experienced, returns
drop to $39.66 per acre. The latter return also drops
below the cash return for wheat. While most wheat
in Tennessee is double-cropped with soybeans, it
demonstrates the degree of impact that rust could
have on soybean returns under an extreme yieldloss scenario.
Returns to land and labor in Table 2 are calculated by subtracting ﬁxed machinery costs (depreciation
and capital charges) from net cash returns. Soybean
returns to land and labor under the three-spray and
low-yield scenario are comparable to wheat.
While soybeans will not likely be completely
eliminated from a corn/soybean/wheat crop-rotation
farming system under even the severest rust scenario, acreage shifts of up to 300,000 acres in soybean
production occurred in Tennessee during the 1990s.
These acreage shifts generally reﬂected the comparable proﬁtability and ﬁnancial risk of growing
soybeans relative to other row crops. Similar shifts
could occur if permanent changes in soybean yields
and/or production costs drop returns signiﬁcantly.

Table 1.
Net Cash Income Impact, Per Acre,
Varying Yield Response and
Number of Fungicide Applications,
Including Scouting Cost.
.9%
Yield
Increase

4.3%
Yield
Decrease

9.5%
Yield
Decrease

One Spray

-$13.88

-$23.60

-$33.32

Two Sprays

-$26.94

-$36.66

-$46.38

Three Sprays

-$40.00

-$49.72

-$59.44

Table 2.

Net Cash Return/Acre for Soybeans with Rust, Soybeans, Wheat, Corn and Cotton.
Variable
Cost/Acre

Net Cash
Return/
Acre2

Fixed
Machinery
Cost/Acre

Return to
Land and
Labor

Soybeans (Rust-Infested), 1 spray, 0.9% yield gain)

$103.46

$85.22

$26.15

$59.07

Soybeans (Rust-Infested), 2 sprays, 4.3% yield loss)

$116.52

$62.44

$27.06

$35.38

Soybeans (Rust-Infested), 3 sprays, 9.5% yield loss)

$129.58

$39.66

$27.97

$11.68

Soybeans 34 bu. yield

$87.90

$99.10

$25.24

$73.86

Wheat 51 bu. yield

$116.53

$49.22

$34.75

$14.47

Corn 125 bu. yield

$137.18

$156.57

$30.35

$126.22

Cotton 748 lb. yield

$308.00

$155.76

$74.85

$80.91

Crop1

Yields used are 5 year average Tennessee yields, 2000-2004 (projected).
2
Does not include land or labor expenses. Output prices used were: corn, $2.35/bu.; soybeans, $5.50/bu.; cotton, $0.62/lb.;
and wheat, $3.25/bu.
1

Conclusions

References

Rust’s ﬁnancial impact on individual farmers
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soybean yield losses occurred.
For now, it appears that rust could have a major
ﬁnancial impact for Tennessee soybean farmers.
Preparation and training may help to offset some of
the negative impacts of soybean rust. Also, research
into rust-resistant varieties may hold the key to diminishing the potential impacts of soybean rust in
the long run.

Borchert, Dan, G. Fowler, R Magarey, S. Isard, G.
Hartmann, M. Miles, T. Keever and C. Main,
“Overwintering of Soybean Rust Based on
Climatological Data,” APHIS Report, November,
2004. http://www.aphis.usda.gov/ppq/ep/soybean_
rust/sbroverwinteringpotentialv3_ﬁles/frame.html
Gerloff, Delton C., “Field Crop Budgets for 2004,”
AE 04-29, University of Tennessee Extension,
December, 2003. http://economics.ag.utk.edu/budgets.html
Illinois Department of Agriculture, “Illinois Soybean
Rust Program,” http://www.agr.state.il.us/regulation/soybeanrustprogram.pdf
Iowa State University, “Iowa Response and Action
Plan for Asian Soybean Rust,” April, 2004,
Draft 1.5.
Livingston, Mike, R. Johansson, S. Daberkow, M.
Roberts, M. Ash and V. Breneman, “Economic and
Policy Implications of Wind-Borne entry of Asian
Rust into the United States,” USDA OCS-04D-02,
April, 2004. http://www.ers.usda.gov/publications/
OCS/Apr04/OCS04D02/
Newman, Melvin, “Fungicide Application Costs,”
memo, 10/13/2004.

Visit the UT Extension Web site at
http://www.utextension.utk.edu/
SP641-2M-3/05

R12-4110-043-002-05 05-0271

Programs in agriculture and natural resources, 4-H youth development, family and consumer sciences, and resource development.
University of Tennessee Institute of Agriculture, U.S. Department of Agriculture and county governments cooperating.
UT Extension provides equal opportunities in programs and employment.

