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It is generally acknowledged that the U.S. average corn yield is largely determined by weather conditions
during the reproductive and grain filling stages during the summer months. Still, weather conditions
during other times of the year, as well as the timeliness of planting, are known to influence the yield
outcome. In the case of the timeliness of planting, it has been demonstrated that U.S. average yields are
negatively correlated to the portion of the acreage planted after the optimum date for maximum vyield
potential regardless of subsequent weather. With the slow start to planting the 2014 corn crop, there is
some concern that a larger than average percent of the crop may be planted after the optimum date and
therefore reduce the average yield potential.

Here, we examine the prospects for timely planting of the 2014 corn crop in lllinois. That analysis is
extended to the U.S. based on the assumption that planting conditions experienced in lllinois can be
applied to the rest of the major corn producing states. Prospects for completing planting of the 2014 corn
crop in a timely fashion depend on four factors:

1) The date of the end of the optimum planting window,

2) The percentage of the crop already planted

3) The number of days suitable for planting in the remaining portion of the optimum planting window, and
4) The rate of planting per suitable day for fieldwork.

There is not complete agreement on the optimum planting window for maximizing corn yields and that
optimum window varies by geographic location. For analysis purposes, however, it is useful to identify
one date for the end of the optimum window that can be applied to the entire production region. Acreage
planted after that date would be considered to be planted late and yield potential would be expected to be
reduced as the percentage of the acreage planted late increases. As indicated in last Monday’s article
(farmdoc daily April 28, 2014) we currently define the end of the optimum planting window for corn in the
18 major corn producing states to be May 20. The percentage of the crop planted after that date would
be considered to be planted late.

The USDA'’s weekly Crop Progress report indicated that 32 percent of the corn acreage in lllinois and 19
percent of the corn acreage in the 18 major corn producing states was planted as of April 27. For none of
the 2014 crop to be planted late, progress needs to reach 100 percent by May 20, or in about three
weeks. The first factor that will determine the prospects for completing planting by May 20 is the number
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of days that will be available for corn planting in the next three weeks. Obviously, the answer is not
known, but we estimate the likelihood of zero to 21 days of suitable days based on the historical
distribution of suitable days as reported in the USDA weekly lllinois Weather and Crops report for the 44
years from 1970 through 2013. The frequency and cumulative percentage of the number of suitable field
days during the three week period from roughly April 30 through May 20 are reported in Table 1. Over
the 44 year period there were 11 or fewer suitable field days in that three week period 52.3 percent of the
time. In other words, the median number of suitable field days during this three-week period was about
11 days, so that “normally” farmers were able plant about half the time. The range of suitable days is
surprisingly wide, with a minimum of 4 days and a maximum of 19 days. Note that there was a 15.9
percent chance of a week or less of suitable field days during this three-week period.

Table 1. Frequency Distribution of Suitable Field Days in lllinois during April 30 - May 20

Suitable Days Frequency (#) Cumulative %
1 0 0.0%
2 0 0.0%
3 0 0.0%
4 4 9.1%
5 0 9.1%
6 1 11.4%
7 2 15.9%
8 5 27.3%
9 4 36.4%
10 1 38.6%
11 6 52.3%
12 4 61.4%
13 2 65.9%
14 4 75.0%
15 2 79.5%
16 2 84.1%
17 3 90.9%
18 1 93.2%
19 3 100.0%

The second factor that will determine the prospects for completing planting by May 20 is the likely rate of
planting per suitable day of field work. In previous articles (farmdoc daily June 3, 2011 and May 22,
2013) we examined in some detail the historical corn planting rates in lllinois per suitable field day.
Calculations were made for the average rate of corn planting per suitable day up to 90 percent planting
progress and the rate of planting per suitable field day in the peak week of planting over 1970-2013.
Those calculations are shown in Figures 1 and 2. As might be expected, planting rates per suitable field
day varied from year to year and were also higher during the peak week of planting presumably when the
most producers were planting. In addition, the planting rate during the peak week of planting, increased
slightly over time. These results do not provide a specific answer to what rate of planting per suitable day
to expect in 2014, but they are useful in establishing some likely alternatives to consider. For example,
the average planting rate up to 90 percent planting progress was near 5 percent per suitable day, with
little trend over time. In recent years this average rate has moved in a fairly narrow range, about 4 to 6
percent. The trend value for the planting rate during the peak week of planting is about 7.6 percent for
2014, but was near 10 percent in 2013. Based on this analysis, we evaluate three alternative average
planting rates to assess the likelihood of timely planting in 2014: 5, 7, and 9 percent per suitable day.
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Figure 1. Average Rate of Corn Planting Progress (%) per
Suitable Field Day up to 90% Planting Progress in lllinois,

1970-2013
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Figure 2. Rate of Corn Planting Progress (%) per Suitable Field
Day during the Peak Week of Planting Progress in lllinois,
1970-2013
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Since 32 percent of corn acreage in lllinois and 19 percent in the 18 major corn producing states have
been planted, 68 percent of the lllinois crop and 81 percent of the U.S. crop needs to be planted over the
next three weeks in order to have zero planted late. For the three planting rate alternatives, 14, 10, and 8
suitable days, respectfully would be required in lllinois and 16, 12, and 9 days, respectively would be
required in the U.S. (rounded to the nearest whole day). The probability of the number of suitable days
being less than the required days for zero late planting is shown in Table 2 (rounded to nearest whole
percentage). The probabilities are drawn directly from Table 1.
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Table 2. Probability of Non-Zero Late Corn Planting in 2014

% planted /day lllinois U.S.
----- percentage-----
5% 66 80
7% 36 52
9% 16 27

Based on the historic distribution of suitable days for field work, there is a relatively high probability that
some corn acreage will be planted late in lllinois and particularly in the U.S. in 2014 unless the average
planting rate per suitable field day over the next three weeks exceeds the average historic rate and is
near the rate normally achieved only in the peak week of planting. Even in this latter case, there is more
than a 25 percent chance that some of the U.S. corn crop would be planted late.

Since zero late planting is rarely achieved, so that the probability of more than average late planting is
probably a more meaningful calculation. For both lllinois (1960-2013) and the U.S. (1971-2013) an
average of 15 percent of the corn crop has been planted late. To achieve less than average late planting,
then, 53 percent of the lllinois crop and 66 percent of the U.S. crop needs to be planted over the next
three weeks. For the three planting rate alternatives, 11, 8, and 6 suitable days, respectfully would be
required in lllinois and 13, 9, and 7 days, respectively would be required in the U.S. The probability of
suitable days being less than required, and late planting exceeding 15 percent, is shown in Table 3.

Table 3. Probability of Late Corn Planting Exceeding 15 Percent in 2014

% planted/day lllinois U.S.
----percentage-----
5% 39 61
7% 16 27
9% 9 11

For lllinois, there is a low to moderate probability that more than the average percentage of the corn
acreage will be planted after May 20 this year. On the other hand, there is a fairly high probability that
more than the average percentage of the U.S. corn acreage will be planted after May 20, particularly if the
average planting rate per suitable field day is near the historical average (5 percent).

Implications

The late start to the 2014 corn planting season and the relatively slow pace of planting progress to date
increases the odds that more than the average percentage of the acreage will be planted late. For
example, we calculate there is about a 60 percent chance that more than the average percentage of the
U.S. corn acreage will be planted late (after May 20) if the average planting rate per suitable field day is
near the historical average of 5 percent. A higher than average percentage of late-planted acreage would
likely reduce expectations for the U.S. average corn yield. Extreme planting delays might also reduce
expectations for the magnitude of acreage planted to corn. Based on current conditions and near term
weather forecasts, planting progress in northern growing areas appears most likely to be delayed. The
USDA'’s weekly Crop Progress reports released on Monday afternoon’s will continue to provide clues
about the potential magnitude of late plantings.
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