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ABSTRACT
The objective of this study was to determine the profit-maximizing planting date for soybeans
with four maturity groups (MG) in Tennessee. Net returns were simulated for four maturity
groups with four revenue protection (RP) insurance coverage levels to determine the optimal
maturity group and coverage level preferred by risk averse producers under two planting
intervals. Data were collected from a soybean planting date experiment for MG 11, 11, IV, and V
in Milan, Tennessee from 2008-2010. Limited knowledge exists on estimated soybean yield
response to planting date to determine the profit-maximizing planting date for soybean
production by maturity group in the southern United States. Furthermore, determining the
optimal maturity and coverage level that is preferred by risk averse producers under two planting
date windows would be a unique contribution to the literature. The profit-maximizing planting
date for soybeans in Tennessee ranged between 13 May and 24 May for all the maturity groups,
and specifically, the profit-maximizing planting date was 24 May, 16 May, 13 May, and 22 May
for maturity groups 11, 11, 1V, and V, respectively. The risk analysis shows that a risk neutral to
slightly risk averse decision maker would prefer maturity group I11 with no revenue protection;
however, as risk averse increased the preferred scenario was maturity group 11 with 80%
revenue protection. The results might help producers determine optimal planting windows and
crop insurance options for soybean production in Tennessee based on their risk preferences.
Abbreviations: ARAC, absolute risk-aversion coefficient; CDF, cumulative distribution
function; CE, certainty equivalent; MG, maturity group; RMA, Risk Management Agency; RP,
revenue protection; SERF, stochastic efficiency with respect to a function; USDA NASS, United

States Department of Agriculture National Agricultural Statistic Service



INTRODUCTION
There has been an extensive amount of research on the impact of planting date on soybean
(Glycine max (L.) Merr.] production, which can be dated back to Mooers (1908) in TN (Carrtter
and Hartwig, 1963). Over the years, many studies have concluded that planting date is one of the
most important and least expensive production decisions that affects soybean yields and quality;
however, this topic still receives a lot of attention by soybean researchers (Egli and Cornelius,
2009; Hu and Wiatrak, 2012). Several related factors such as location, year-to-year climate
conditions, and maturity group (MG) selection make determining the optimum planting date for
soybeans a complex decision (Egli and Cornelius, 2009; Hu and Wiatrak, 2012).

Egli and Cornelius (2009) used data from 28 experiments located across the United States
to analyze the regional impacts (i.e., weather and soil type) on the yield-maximizing planting
dates. They present a detailed literature review of soybean planting date studies located in the
Midwest (IA, IL, IN, ND, NE, and OH), Upper South (AR, KY, MO, and TN), and Deep South
(AL, FL, GA, LA, MS, and SC). They found that soybean yield potential decreased when
planted after late May in the Midwest and Deep South regions and after early June in the Upper
South region. Yields decreased at a faster rate though in the Deep South and Upper South than in
the Midwest after the critical planting dates in late May or early June, respectively. The yield
loss from delayed planting is commonly due to decreases vegetation and reproductive growth
stage, reduces the number of branches and pods, shorten plant height, and decreases
photosynthesis (Popp et al., 2002; Pedersen and Lauer, 2003; Bastidas et al., 2008; De Bruin and
Pedersen, 2008); thus, reducing soybean yields. Photoperiod, temperature, and precipitation or

combinations of these climatic variables were commonly identified as the primary factors that



can delay planting date (Popp et al., 2002; Pedersen and Lauer, 2003; Bastidas et al., 2008; De
Bruin and Pedersen, 2008; Egli and Cornelius, 2009; Chen and Wiatrak, 2010).

Planting soybeans earlier in the growing season allows for a longer vegetative and
reproductive period (Hu and Wiatrak, 2012), which can decrease insect pressure, disease
pressure, and circumvent late-summer drought (Salmeron et al., 2014). However, planting too
early has been shown to decrease yield potential by reducing the canopy development (Steele
and Grabau, 1997) and delaying seedling emergence (Andales et al., 2000) if the soil is too cold
or wet. Early planting of soybeans can also expose a producer to the risk of a late frost, which
will negatively impact yield potential (Meyer and Badaruddin, 2001; De Bruin and Pedersen,
2008). Logan et al., 1998 showed that in TN soybean yields were lower when planted between
March and April than planted between April June because the earlier planted soybeans were
exposed to cooler and moister conditions than the soybeans planted in April through June.

Another important variable to consider when identifying the optimum planting dates is
the MG of the soybeans (Boquet, 1998; Egli and Bruening, 2000; Egli and Cornelius, 2009;
Chen and Wiatrak, 2010; Salmeron et al., 2014). Chen and Wiatrak (2010) found that the yield
maximizing planting date was mid-May for MG 1V and early-May to mid-June for MG V in
South Carolina. Salmeron et al. (2014) recently analyzed two years of data from 10 locations in
the Mid-South (AR, LA, MO, MS, TN, and TX) to determine the relationship between MGs and
planting date. When soybeans were planted at the late planting date (May through June), yields
decreased by 7% for MG Ill, 12% for MG 1V, 18% MG V, and 11% for MG VI relative to the
early planting dates (March through April) . Generally, soybean yields were maximized for MG
111 through V (i.e., earlier MGs) when planted in April and yield were maximized for MGs V

through V11 (later MGs) in May and June for the southern United States (Heartherly, 1999;



Heatherly and Elmore, 2004; Egli and Cornelius, 2009), but this relationship between planting
date and MG does not hold in northern climates (Kane et al., 1997). Overall, research indicated
that the yield maximizing planting date can depend on many environmental factors of the region
as well as the MG (Egli and Cornelius, 2009; Chen and Wiatrak, 2010).

While these are informative studies for choosing optimum planting dates for a given MG,
the vast majority of these studies evaluated soybean yields at early and late planting dates for
different MGs by testing for mean differences (Logan et al., 1998; Popp et al., 2002; Pedersen
and Lauer, 2003; Bastidas et al., 2008; De Bruin and Pedersen, 2008; Salmeron et al., 2014).
Estimating yield response to planting date using a response function would improve predictions
of the optimum planting date by MG. Previous studies have estimated yield response to planting
date for corn (Lauer et al., 1999; Darby and Lauer, 2002) and for wheat (Epplin et al., 2000;
Hossian et al., 2003); however, limited knowledge exists on soybean yield response to planting
date using a response function in the southern United States.

Furthermore, little is known about the profit-maximizing planting date for soybean
production in the southern United States. As the planting date window for soybeans is widened
in a given year, the cost of production for soybeans does not change across months if inputs are
forward contracted. Therefore, the yield-maximizing planting date of soybeans could also be the
profit-maximizing planting date. However, net returns to planting dates were rarely reported in
the literature (Popp et al., 2002). Popp et al. (2002) estimated the profit-maximizing planting date
for soybeans in Arkansas to fall between May and June using an analysis of variances. In our
review of literature, no study has estimated soybean yield response to planting date to determine

the profit-maximizing planting date for soybeans by MG.



Moreover, the variability of net returns could depend on the planting date window for
each MG. Salmeron et al. (2014) showed that early (March and April) and late (May and June)
planted soybeans of different MGs can have a substantial impact on yield variability, which will
impact the variability of net returns. They found that yields were more stable for MGs 1V and V
when planted early (March and April) and MGs 11l and IV when planted late (May and June).
Salmeron et al. (2014) stated economic and risk analyses are needed to provide producers with a
MG recommendation for a given planting date window. A key component that needs to be
considered economic and risk analyses would be the protection provided to producers by
purchasing crop insurance. In 2013, soybeans were planted on over 630,000 hectare in TN,
making soybeans the number one planted crop in state (United States Department Agriculture
Risk Management Agency (USDA RMA), 2014a). Crop insurance was purchased for 84% of the
soybean hectares planted in TN in 2013, and of the insured lands, revenue protection (RP) was
purchased for 72% of insured soybean hectares (United States Department Agriculture Risk
Management Agency (USDA RMA), 2014a). Determining the profit-maximizing MG for
different planting windows while considering the variability of net returns in the upper south
United States would be a unique and relevant contribution to the existing literature.

Hence, the objective of this research was to determine the optimal planting date to
maximize net returns for soybean production for four MGs in TN. Additionally, we simulate net
returns for the four MGs with four RP insurance coverage levels to determine the optimal
maturity and coverage level that is preferred by risk averse producers under two planting date
windows. Data were collected from a soybean planting date experiment for MGs Il through V in

Milan, TN from 2008-2010. The results of this analysis will aid producers in determining



optimal planting windows and crop insurance options for soybean production in TN based on

their risk preferences.

MATERIAL AND METHODS
Experimental Data
Soybean yield data were collected from a soybean planting date experiment conducted at the
University of TN Milan Research and Education Center (35°56’ N, 88°43’ W) from 2008 to
2010. Non-irrigated soybeans were grown on a Falaya Silt Loam soil, which is well suited for
soybean production in TN (USDA Natural Resource Conservation Service, 1999). Soybeans
were no-till planted in 38.1 cm rows on plots that were 3.48 m wide and 9.144 m long with seven
rows per plot. Five Mg ha* of lime was applied to the plots in 2010. Soil tests indicated that the
P and K levels were within recommended levels; thus, no N-P-K was applied during the
experiment. The plot had burn down applications of generic Glyphosate and Dicamba, but no
pre-emerge herbicides were applied to avoid any potential injury to soybeans. All plantings
received two applications post-emerge of glyphosate. Table 1 shows the average temperature and
precipitation by month and year at Milan, TN.
<< Insert Table 1 Approximately Here >>

The experimental design was a split- split-plot design with four replications. The main
plots were four MGs, the subplots were two seeding rates, and sub-subplots were seven planting
dates. Therefore, a total of 224 observations were collected for each year of the experiment. The
MGs were I, 111, 1V, and V. MG Il cultivars were Pioneer 92780, Asgrow 2909, Asgrow 2802,
and Pioneer 92M61. MG 111 cultivars were Pioneer 93Y92, Asgrow 3803, Asgrow 3906, Pioneer

93M90, and Pioneer 93Y90. MG IV cultivars were Pioneer 94Y60, Asgrow 4903, and Pioneer



94B73. MG V cultivars included Asgrow 5567, Armor 53z4, Armor 5567, and Pioneer 95Y70.
The seeding rates were 140,000 and 180,000 seeds ha*. In 2008, planting started on 28 April
and occurred on 3 May, 13 May, 3 June, 17 June, 2 July, 15 July, and 29 July. In 2009, soybeans
were planted on 17 April, 13 May, 1 June, 23 June, 7 July, 27 July, and 10 August. In 2010,
soybeans were planted on 21 April, 7 May, 24 May, 2 June, 16 June, 6 July, and 19 July. Figure
1 shows a plot of the soybean yields by planting date in Julien days by MG. There were a few
observations for each of the MGs with near zero yields, which were likely due to late planting
and wildlife damage. Table 1 shows the average temperature and precipitation by month and
year at Milan, TN.
<< Insert Figure 1 Approximately Here >>

Soybean cash prices for TN were collected from 1990-2013 from USDA National
Agricultural Statistic Service (NASS) 2013). These prices were converted into 2013 dollars
using the seasonally adjusted annual Gross Domestic Product Implicit Price Deflator (Federal
Reserve Bank, 2013). Prices were collected for the harvest months of September, October, and
November. There was no difference in real soybean price across the harvest months and the price
ranged from $0.08 to $0.22 kg * with an average price of $0.13 kg over the time period.
Production costs of $816 ha * were assumed from the University of TN Crop Budgets for non-
irrigated, no-till soybean production (University of TN Department of Agricultural and Resource
Economics, 2014).

Crop insurance was purchased for 84% of all soybean hectares planted in TN in 2013,
and of the insured lands, RP was purchased for 72% of insured soybean hectares (USDA Risk
Management Agency (RMA), 2014a). Therefore, including RP options in the analysis was

representative of soybean production in TN. Crop insurance indemnity payments and producer



premiums were found using the USDA RMA calculator (2014b). The indemnity and premium
payments were calculated for RP with 60%, 70%, and 80% coverage. Gibson County was
selected, which is the location of the experiment. The base yield was assumed to be 2,757 kg

ha !, which is the average soybean yield in Gibson County from 2008-2010 (USDA-NASS,
2013), and the projected price was $0.16 kg *. Producer premium amounts were $22.24, $39.54,
and $71.66 ha * for 60%, 70%, and 80% coverage levels, respectively. Maximum indemnity
payments were estimated as $689, $805, and $922 kg * for 60%, 70%, and 80% coverage levels,

respectively.

Economic and Statistical Model

Enterprise budgets for soybean production were developed to determine the optimal planting
date by MG. The net returns were calculated as

(1) R, =py,(D)-C
where Ry, is the net returns in $ ha * for the mth MG; p is the price of soybeans in $ kg™*; ym is
the yield kg ha * which is a function of planting date; and C is the cost of production $ ha ™.

Yield response to planting Julian day (starting at 1 January of each year) was estimated

for each MG following previous research (Lauer et al., 1999; Epplin et al., 2000; Darby and
Lauer, 2002; Hossian et al., 2003). A quadratic response function was estimated since this
functional form best represented these data (see Figure 1). The yield response to Julien day for
each of the MGs is specified as

(2 vy, =B, + 5D, +B,D7+v, +e,
where yin is soybean yield in kg ha™* in year t for MG m, Dy is Julian day (starting at 1 January of

each year); fo, f1, and S, are coefficients; v, ~ N(0,o7) is a year random effect; and



e, ~ N(0,57) is the random error term. The model was estimated using MIXED procedure in

SAS 9.2 (SAS Institute Inc., 2004). Equation (2) is substituted into equation (1) and the first-

order condition of equation (1) was taken with respect to planting date (D). The first order
condition was solved for the profit-maximizing planting date for each MG D* = (-£,)/2/,.

Standard errors for the expected profit-maximizing planting date were calculated using the delta
method (Greene, 2008; pg. 69), and were used to build confidence intervals for the expected
profit-maximizing planting date. The profit-maximizing yield for each MG was solved for by
substituting the D* into equation (2).

Simulation models were built to determine the optimal MG and RP coverage level that is
preferred by risk-averse producers under two planting windows. The stochastic net returns were

calculated as
(3) ij = 5ym(Dm)_C_Wj +lj|j
where ﬁjm is the uncertain net returns in $ ha * for the jth coverage level; P is uncertain price of

soybeans in $ kg *; ym is the yield in kg ha™*; D, is uncertain planting date for a given MG; C is

m
the cost of production; w; is the premium in $ ha * for crop insurance; lj is the indemnity payment
in$ha’;and Jj is a binary variable that is one when crop insurance is triggered for the j
coverage level.

Parameter estimates for the yield response function in equation (2) were substituted into
the simulation model with planting date being randomly drawn from a GRKS distribution from
two time periods. The GRKS distribution is useful when minimal information is available about
the distribution, requiring only minimum, mid-point, and maximum values as the bounds for the

distribution (Richardson, 2006). The first planting date window ranged between 1 May and 31
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May with the mid-point at the optimal planting date D* for each MG. The second planting date
window ranged between 1 May and 15 June (cutoff date for crop insurance) with the mid-point
at the optimal planting date D* for each MG. The purpose for the wider planting date window is
to show how added planting variability impacts expected net returns. Prices were randomly
drawn from an empirical distribution derived from the historical real price data. The four
scenarios for RP crop insurance were 1) no crop insurance; 2) 60% coverage; 3) 70% coverage;
and 4) 80% coverage. Production costs, crop insurance premiums for the producer, and
indemnity payment were deterministic.

Simulation and Econometrics to Analyze Risk (SIMETAR®) was used to develop the
distributions and perform the simulations (Richardson et al., 2008). Net returns for each of the
four MGs and four crop insurance options were simulated for the two planting windows.
Therefore, we simulated a total of 16 net returns probability distributions for each of the planting

date windows. A total of 5,000 observations were simulated for each of the scenarios.

Risk Analysis
Incorporating risk into the decision making framework changes the producers’ preferences by
considering the variability of net returns along with the expected net returns. A common
approach to comparing risky scenarios is to use stochastic dominance, which compares the
cumulative distribution function (CDF) of net returns for each of the scenarios (Chavas, 2004).
In first degree stochastic dominance, the scenario with CDF F dominates another scenario with

CDF G if F(R)<G(R)VR. First degree stochastic dominance often does not find one scenario

to clearly be preferred to another; therefore, second degree stochastic dominance adds the

restriction that producers are risk averse, which increases the chance of finding a preferable
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scenario (Chavas, 2004). Second degree stochastic dominance states the scenario with CDF F

dominates another scenario with CDF G if [F(R)dR < [G(R)dRG(R)VR.

If there is not a clear dominant scenario for MG and revenue coverage level using first
and second degree stochastic dominance, stochastic efficiency with respect to a function (SERF)

was used to rank the scenarios over a range of absolute risk aversion coefficients (Hardaker et

al., 2004). SERF analysis requires the specification of a utility function U (Ii. r), whichisa

jm?
function of the distribution of net returns for each crop insurance coverage level and MG along
with an absolute risk-preference level r. The utility function was used to find the certainty
equivalent (CE), which is defined as the guaranteed return a person is willing to receive rather
than taking a gamble for a higher but uncertain return. The MG and RP scenario with the highest
CE at a given level of risk was preferred by producers. The CEs were compared at various levels
of risk to determine the optimal MG and RP scenario as a producers risk preferences change.
Risk-averse producers are willing to take smaller net returns with certainty than the expected
value of the net returns with uncertainty.

A negative exponential utility function was used in this analysis, which specifies absolute
risk-aversion coefficient (ARAC) to calculate the CE (Pratt, 1964). Following Hardaker et al.
(2004), a vector of CEs will be derived bounded by a low and high ARAC. The lower bound
ARAC was zero, meaning the producer was risk-neutral and the scenario with the highest
expected net returns was preferred. The upper bound ARAC was found by dividing four by the
average net returns for all the scenarios, which was proposed by Hardaker et al. (2004) to find
the extremely risk averse decision maker. The SERF analysis was also conducted in Simulation

and Econometrics to Analyze Risk (SIMETAR®) (Richardson et al., 2008).
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RESULTS AND DISCUSSION
Optimal Planting Date
Table 2 shows the results of the yield response function to planting date by MG. The linear and
the quadratic parameter estimates for planting date were significant at the 0.01 level for each of
the MGs, but the intercept was not significantly different from zero at the 0.05 level. The
quadratic shape of the response function indicates that soybean yields were increasing at a
decreasing rate as planting date was extended. This matches previous research that soybean
yields may not be maximized by planting too early (Steele and Grabau, 1997; Logan et al., 1998;
Andales et al., 2000; Meyer and Badaruddin, 2001; De Bruin and Pedersen, 2008) and decrease
after a certain planting date (Popp et al., 2002; Pedersen and Lauer, 2003; Bastidas et al., 2008;
De Bruin and Pedersen, 2008; Egli and Cornelius, 2009).
<< Insert Table 2 Approximately Here >>

The profit-maximizing planting date for soybeans in TN ranged between 13 May and 24
May for all MGs. Egli and Cornelius (2009) found yields decreased when soybeans were planted
after early June in the Upper South region, which included TN, but fall within the profit-
maximizing planting dates for soybeans in Arkansas found by Popp et al. (2002). Specifically for
each MG, the profit-maximizing planting date was 24 May, 16 May, 13 May, and 22 May for
MGs II, 11, IV, and V, respectively. The 90% confidence intervals for the expected profit-
maximizing planting dates overlap, indicating there was no difference in soybean yield response
to planting date across MGs. Producers were found have a long period for planting in TN, which
is also found in other southeastern states (Egli and Cornelius, 2009; Chen and Wiatrak, 2010).
The profit-maximizing planting date for MG 11 occurring later in the growing season than the

other MGs and the profit-maximizing planting date for MG IV occurring earlier in the growing
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season than all other MGs were unanticipated results. Typically, the earlier MGs would need
earlier planting dates and later MGs need later planting dates; however, the logical order of
optimal planting date to MG has not always been found in the literature for Southeast soybean
production (Chen and Wiatrak, 2010; Salmeron et al., 2014).

The profit-maximizing yields were 3,399 kg ha* for MG 11, 3,569 kg ha* for MG 111,
2,448 kg ha * for MG IV, and 3,535 kg ha * for MG V (Table 2). These profit-maximizing yields
were higher than the average county yields where the experiment occurred (USDA-NASS,
2013). Expected net returns were the highest for MG I11 since MG 111 had the highest expected

profit-maximizing yield (Table 2).

Simulated Net Returns
For the planting window ranged between 1 May and 31 May, the highest expected net returns
were found for MG I11 with no RP coverage (Table 3). A profit-maximizing, risk-neutral
producer would grow MG |11 soybeans and not purchase crop insurance. However, the highest
variability of net returns was found for MG Il11; thus, MG 111 has the highest expected net returns
but also the highest risk (Table 3). Across all coverage levels of revenue protection, the MG Il11
had the highest expected net returns (Table 3). The expected net returns decreased as the
coverage level of RP increased. As anticipated, the variability of net returns also decreased as the
coverage level of RP increased (Table 3).
<< Insert Table 3 Approximately Here >>
When the planting window was widened to range between 1 May and 15 June, the
highest expected net returns and highest variability of net returns were still found for MG 111 for

all RP coverage levels (Table 4). A profit-maximizing, risk-neutral producer would still choose
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to grow MG 11l soybeans and not purchase crop insurance. Relative to the shorter planting
period, the expected net returns decreased on average when the planting window was widened.
This was because more dates beyond profit-maximizing dates were included in the distribution.

<< Insert Table 4 Approximately Here >>

Risk Analysis
The CDFs of the 16 scenarios with the 1 May to 31 May planting window and the CDFs of the
16 scenarios with the 1 May to 15 June crossed multiple times, meaning first and second degree
stochastic dominance did not indicate a clear preferable scenario.

SERF was used to determine the preferred MG and RP scenario by decision makers with
different levels of risk aversion. Figure 2 shows the SERF ranking of the 16 scenarios for the 1
May and 31 May planting window. The figure shows the CEs for all 16 scenarios across a wide
range of ARAC. If a producer has a planting window between 1 May and 31 May, MG Il with
no RP was preferred until the ARAC was 0.0075. After this ARAC level, the producer would
prefer MG 111 with the purchase of RP coverage of 80%. The second most preferred combination
was MG V with no RP until the ARAC was 0.009; then, the producer would prefer MG V with
the purchase of RP coverage of 80%. Figure 3 shows the SERF ranking of the 16 scenarios for
the 1 May and 15 June planting window. Similarly, MG 11 with no RP was preferred until the
ARAC was 0.0063; then, the producer would prefer MG 111 with the purchase of RP coverage of
80%.

<< Insert Figure 2 Approximately Here >>

<< Insert Figure 3 Approximately Here >>
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The results can be interpreted as less risk-averse and risk-neutral producers would prefer
to not purchase RP insurance. As the producer becomes more risk-averse, the RP at 80%
coverage was preferred over no crop insurance and the other coverage levels. While RP of 80%
coverage was the most expensive policy to purchase, this coverage level insured that producers,

in this analysis, would always have a positive net return.

CONCLUSIONS
The objective of this study was to determine the profit-maximizing planting date for soybeans
with four MGs in TN. Then, we simulated net returns for the four MGs with four RP insurance
coverage levels to determine the optimal maturity and coverage level that is preferred by risk-
averse producers under two planting date windows. Data were collected from a soybean planting
date experiment for MG II, 111, IV, and V in Milan, TN from 2008-2010. The results can assist
producers in determining the optimal planting windows and crop insurance options for soybean
production in TN based on their risk preferences.

While several studies have evaluated the impact of planting dates for a given MG in the
southeastern United States, limited knowledge exists about soybean yield response to planting
date using a response function in the southern United States. Additionally, no study has
estimated soybean yield response to planting date to determine the profit-maximizing planting
date for soybean production by MG in our review of literature. Furthermore, Salmeron et al.
(2014) stated that further research was need on the economics of planting date and MG to make
recommendations to producers. Therefore, determining the optimal MG and coverage level that
is preferred by risk averse producers under two planting date windows is a unigque contribution to

the literature.
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The profit-maximizing planting date for soybeans in TN ranged between 13 May and 24
May for all the MGs, and specifically, the profit-maximizing planting date was 24 May, 16 May,
13 May, and 22 May for MGs 1, 11, 1V, and V, respectively. The 90% confidence intervals for
the expected profit-maximizing planting dates overlapped, indicating there was no difference in
soybean yield response to planting date across MGs and that producers have a long period for
planting in TN, which is also found in other southeastern states (Egli and Cornelius, 2009; Chen
and Wiatrak, 2010). The SERF analysis shows that a risk neutral to slightly risk-averse decision
maker would prefer MG 111 with no revenue protection; however, as risk aversion increased the

preferred scenario was MG 111 with 80% revenue protection.
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Table 1. Summary of growing-season precipitation (cm), Milan,

Tennessee, 2008-2010.

Montht 2008 2009 2010
Precipitation (in cm)
April 0.56 3.45 9.53
May 23.77 22.96 53.42
June 3.86 5.64 8.20
July 7.92 20.09 15.06
August 1.88 5.66 5.00
September 1.09 11.23 0.91
October 6.50 20.78 0.46
November 0.00 3.38 -}
Total 45.67 93.73 92.63
Temperature (°C)
April 10.46 19.14 16.88
May 19.15 19.93 21.77
June 25.25 25.99 27.54
July 26.61 24.57 27.58
August 25.14 24.48 27.84
September 22.69 22.41 23.10
October 15.06 13.90 16.24
November 15.06 11.07 -—-¥
Average 21.83 20.26 24.16

T NOAA, Milan, TN weather station.
1+ Not applicable.
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Table 2. Estimates for soybean yield response to planting date by maturity group in

Tennessee
Maturity Group

Parameter Estimates | 1 AV V
Intercept (Bo) —5,790.38 -3,467.8 —2,361.79 —4.740.73
D (81) 127.04%** 103.30*** 87.43*** 117.48***
D? (52) —0.471*** —0.404*** —0.336*** —0.404***
Optimal Date 24 May 16 May 13 May 22 May
90% Confidence Interval 20 April to 25 13 April to 16 7 Aprilto 15 19 April to 19

June June June June
Optimal Yield (kg ha‘l) 3,399.54 3,569.01 3,447.96 3,535.39
Optimal Net Returns (3 $294.53 $349.54 $310.02 $338.64

ha ™)

*** indicate significance at the 0.01 levels.
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Table 3. Simulated net returns ($ ha™*) for soybeans planted between May 1 and May 31 by
maturity group and revenue protection coverage level in Tennessee

Maturity Group
Option | 1l v \Y
No Crop Insurance é21852.5912) ?333412.'740% é32003.4832) 23228? %912)
60% Revenue Protection é21%2.4186) ?3332196258) é21892.5262) é32087,;1835)
70% Revenue Protection é29€11.5287) ?33118%121) é20729'-5?;1) $£(1)12161;1
80% Revenue Protection é26559'£; ?239027.5181) é27745'-771?3 228977,609(;

Note: standard deviations in parentheses.
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Table 4. Simulated net returns ($ ha™*) for soybeans planted between May 1 and June 15 by
maturity group and revenue protection coverage level in Tennessee

Maturity Group
Option | 1l v \Y
No Crop Insurance gl?f.llS?) 25332392'4571) é2198:3.575(3) 232251319%
60% Revenue Protection é21515.586(3) 2533219%55"3 é21772'.152€; 222959?3372)
70% Revenue Protection é2952%63‘; 2533105‘%-16;3 é29799i63€3) éZlgé.l655)
80% Revenue Protection 22653{1457) ?22898?2183) 227%8'8035; 228829?;?;

Note: standard deviations in parentheses.
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Figure 1. Soybean yields by planting date (Julien day starting January 1) and maturity group from 2008-2010 at Milan,
Tennessee
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Figure 2. Stochastic efficiency with respect to a function under a negative utility exponential utility function for soybeans planted between 1 May and 31
May by maturity group (MG) and revenue protection (RP) coverage level
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Figure 3. Stochastic efficiency with respect to a function under a negative utility exponential utility function for soybeans planted between 1 May and 15
June by maturity group (MG) and revenue protection (RP) coverage level.
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