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In spite of Wednesday’s wet weather, dry weather is predicted for the next 
seven days.  Harvest is moving forward in an orderly fashion.  Grain 
moisture has been very low which is helping harvest progress.  Crop yields 
are mixed; however, generally they are a little disappointing for many.  
Where crop yields have met expectations, the soils have probably been 
healthy with more acceptable soil structure that contributed to better soil 
water holding and capillary action. 
 
Please move forward with harvest keeping safety a priority for yourself and 
reminding co-workers to do likewise. 
 
Sincerely,   

 
Howard J. Siegrist, Extension Educator 
Agriculture and Natural Resources/Community Development 
Phone: (740) 670-5315    
siegrist.1@cfaes.osu.edu     
 
 
 
 
 
 
 
 
http://licking.osu.edu    
http://www.ipm.iastate.edu  
http://agcrops.osu.edu     
http://fcn.agronomy.psu.edu          
http://precisionag.osu.edu    ������� �
http://www.ipm.uiuc.edu�� ����
http://www.oardc.ohio-state.edu/ohiofieldcropdisease 
http://www.entm.purdue.edu/Entomology/ext/targets/newslett.htm 
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Evaluating Corn Harvest Timing 
Bruce Erickson and Luc Valentin 

Article from:  Top Farmer Crop Workshop Newsletter 
Purdue University 

 
A later-maturing crop this year and high propane prices have 
many questioning how they should plan this year’s corn 
harvest. “Last year we didn’t even turn on the dryer, but this 
year it is a different situation,” said Pete Pistorius, who farms 
near Blue Mound in central Illinois. “We went ahead and 
prepaid for 10,000 gallons of LP—our stalks look OK, but 
we’ve pretty well decided we will push ahead now that grain 
moisture is in the mid 20’s.”  
 
If a farmer could harvest all of their corn in one short time 
period—and not be sidelined harvesting other crops such as 
soybeans, moving from farm to farm, or performing other 
duties such as off-farm employment or tending livestock, this 
might be a relatively easy decision. For an individual field, the 
optimum time to harvest is largely a balance of drying 
expenses from an early harvest and of usually greater field 
losses if waiting for the grain to dry. But harvest can 
sometimes be a long, cumbersome process, with delays from 
weather or the bottlenecks of moving grain away from the 
combine, through dryers, or into storage. Fortunately 
improvements in crop genetics have reduced harvest concerns 
in recent years. Hybrids seem to dry down faster today than 
those of past years. And genetic enhancements in the way of 
insect resistance have reduced some of the root and stalk 
lodging concerns from European corn borers and corn 
rootworms. 
 
How Quickly Will Corn Dry? Corn kernels stop taking 
nourishment from the plant and generally complete the yield-
making process about the same time a black layer develops at 
the tip of the kernel, where the kernel attaches to the cob. This 
occurs about 55 to 65 days after silking. After that, the rate of 
drying is largely related to temperature, humidity, hybrid 
characteristics such as ear and kernel size and husk cover, and 
field management such as fertilization and weed control. 
Weather is a major factor—corn in the field will dry very little 
when conditions are cool and wet, but can lose more than a 
point of moisture in a day with very warm, windy, and dry 
conditions. An Indiana study showed that corn lost grain 
moisture at about 0.4 points per day at an average daily 
temperature of around 55 to 60 degrees F, and lost grain 
moisture at around 0.7 points per day at average daily 
temperatures of around 70 to 75 degrees F. 
 
Estimating Field Losses The longer that grain is left 
unharvested in the field, the greater the chance of dropped 
ears, root lodging, or stalk lodging due to wind, hail, insect 
damage, disease, or other factors. There could be many years 
that a farmer could leave corn to dry to late October with 
minimal losses—but most farmers can remember a harvest 
time windstorm or snow that caused real dollar loss and even 
more misery maneuvering from the combine cab. There is 

always the risk of field loss, but many would say it is not of 
great concern until mid-October, and then accelerating after 
mid-November. Some past publications have shown field 
losses of 1% per week starting in early October and then 
increasing to 2% per week during the late harvest period, 
adding up to more than 10% if harvest extends past late 
November. Farmers who have walked into their fields and 
noted little evidence of insect damage or stalk rot may 
consider their risks of field losses lower, whereas farmers who 
have seen evidence of poor stalk quality or disease concerns 
may want to plan for more. 
 
Modeling the Economics of Harvest Timing A spreadsheet 
that uses 30-year temperature means to approximate field 
drydown and calculates the optimum harvest period to balance 
the costs of drying with the costs of field losses was developed 
to compare various harvest scenarios. As with any model it 
can only approximate what actually happens in the field--this 
means that for any given year the results may not be optimal, 
but should average over the course of time. To keep the model 
simple it assumes all of a farmer’s corn is mature at the same 
time, when in actuality farmers’ plant hybrids of various 
maturities on different dates in different fields. Other 
assumptions for the model are noted in the heading for Table 1 
below, and further explanation of assumptions and references 
are noted in the spreadsheet that is linked at the end of this 
article. 
 
The results substantiate common farmer practice--for a farmer 
who can usually complete harvest in less than a month, that 
farmer can afford to save drying expenses and allow some 
field drydown before field losses begin to mount. But for a 
farmer pushing their harvesting capacity so that harvest might 
go longer than six weeks, harvest might best begin with grain 
moistures in the mid-20’s. In this scenario, the probabilities of 
late season field losses justify the earlier start and its cost to 
dry (Table 1).  And it follows logically that higher corn prices 
and higher field losses justify an earlier start at higher 
moistures, lower field losses justify allowing the crop to dry a 
bit more. 
 
Table 1. Optimized harvest periods and accompanying 
grain moisture for various farm management situations. 
Base model assumes yields of 160 bu/A,, $2.25/gal. propane, 
0.02 gallons of propane to remove 1% moisture per bushel, 
corn reaching black layer September 25, field losses of 1% per 
week Oct. 11-31 and 2% per week thereafter, all on a Central 
Indiana farm with 1500 acres of corn where harvest could 
occur for 36 hours per week. Long-term weather records for 
Indiana indicate that there are about four days per week 
suitable for field work in the fall, so three 12-hour days were 
selected to allow time for harvesting other crops or other 
activities on or off the farm. 
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Management Decisions Regarding Corn Harvest Farmers 
of various farm sizes and harvesting capacities should analyze 
their own situation and consider the following: 
�  Would it pay to increase my harvesting capacity? 
�  Would it be cost-effective to hire a portion of my 

harvest to a custom operator? 
�  At what grain moisture should I begin to harvest? 
�  When can I expect to be done with harvest? 
As noted in Table 1, the 1500 corn acre farmer with less 
harvesting capacity is experiencing about $24,000 more in 
drying and field losses due to his/her inability to harvest at the 
most opportune time. 
 
Test Your Situation A downloadable Excel spreadsheet is 
available by clicking on the link below.  Enter your own 
variables to test various scenarios on your farm, including 
best-case and worst-case situations. Please note that for the 
spreadsheet to work, it needs a solver that may or may not be 
available with your version of Excel. Instructions for installing 
this solver and additional references are included in the 
spreadsheet. 
 
http://www.agecon.purdue.edu/topfarmer/documents/harv
est_calculator_9.xls 
 
For More Information 
Doster, D.H., C. L. Dobbins, G. F. Patrick, W. A. Miller, P.V. 
Preckel, L. Valentin, and B. Erickson. 
2008. Purdue PC-LP Farm Plan B-21 Crop Input Form, 
Agricultural Economics, Purdue University 
(see p. 43). URL: 
http://www.agecon.purdue.edu/topfarmer/documents/B21_Inp
ut_Form_Web.pdf 
 
Hellevang, K. Producers Need Estimate of Corn Drying Costs. 
Plant Management Network, Posted 

October, 2007. URL: 
http://www.plantmanagementnetwork.org/pub/cm/news/2007/
CornDrying/ 
 
Hellevang, K. 2005. Producers Can Reduce Corn Drying Fuel 
Costs. North Dakota State University 
Extension Service. URL: 
http://www.ext.nodak.edu/extnews/newsrelease/2005/100605/
15produc.htm 
 
McNeill, Samuel G. 2008. Cost of Harvest Losses vs. Heated 
Air Drying. University of Kentucky 
Department of Biosystems and Agricultural Engineering. 
URL: 
http://www.bae.uky.edu/ext/Grain_Storage/Calculators/ 
 
Nielsen, R.L. Grain Fill Stages in Corn. Corny News Network 
Articles, Department of Agronomy, 
Purdue University. Published 2001 (Rev Sep 2007). URL: 
http://www.agry.purdue.edu/ext/corn/news/timeless/GrainFill.
html 
 
Nielsen, R.L. Field Drydown of Mature Corn Grain. Corny 
News Network Articles, Department of 
Agronomy, Purdue University. Originally published 2000 
(Rev. July 2008). URL: 
http://www.agry.purdue.edu/Ext/corn/news/timeless/graindryi
ng.html 
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Combine Harvesting Tips for 2008 Harvest 
Mark Hanna, Dept. of Agriculture and  

Biosystems Engineering 
Iowa State University Extension 

��
Proper combine settings will maximize grain quality while 
minimizing machine field losses. Taking time to achieve 
proper combine settings and harvest safety will benefit 
producers in the long run. Following are a few general tips, 
and some that relate directly to soybeans and corn. 

·  To minimize seed coat damage, start with the 
lowest recommended rotor or cylinder speed and 
use only enough speed to adequately thresh grain 
while keeping loss to acceptable levels.  

·  Cleaning fan airflow is normally set at a high 
level, and then reduced just below the point 
where grain is blown out the rear of the cleaning 
shoe.   

·  Adjust one setting at a time, and then evaluate the 
change. 

·  If different planting dates have caused maturity 
differences in the same field, consider harvesting 
by maturity and dry-down rather than by field.  
Areas with lodging should be moved earlier in the 
harvest schedule. 

·  Four soybeans or two kernels of corn per square 
foot equals one bushel per acre grain loss. 
Machine-related losses should be about one 
bushel per acre or less if the crop is standing 
well.  

Safety related tips 

Although most operators are familiar with traumatic injuries 
associated with the limits of human reaction time around 
falling grain heads or spinning corn stalk rolls, many more 
chronic injuries are associated with falls from combines.  

Check fire extinguishers and clean debris from the combine 
periodically to avoid both fire danger and slips on residue, 
mud, or (later in the season) ice/snow.   

Soybeans 
Delayed plantings and slower than normal canopy closure in 
soybeans will present unique harvesting challenges this fall.  
Research suggests that 90 percent of machine losses are at the 
head, with the majority of those occurring at the cutterbar.  

Lower pod set from slow canopy closure in 30-inch rows 
makes condition and operation of the flexible cutterbar and 
header height control potentially more important than usual.  
Combine operators should periodically stop the combine and 
measure losses, particularly early in the season as conditions 
change and time may be more available.  Each one inch of 
uncut stubble can result in a one bushel per acre yield loss.   

If soybeans are small, cleaning fan speed may need to be 
reduced to avoid blowing soybeans out of the combine. 
Similarly, if sieve openings have been reduced slightly for 
small soybeans, airflow should be reduced a bit to compensate 
as greater air velocity is created at a given flow when the sieve 
opening is narrowed.   

Corn 
Deck plates over snapping rolls should be adjusted for 
predominant ear size to avoid shelling of kernels on the butt of 
the ears. Spacing between plates is about 1.25 inches in 
normal crop. Maintain ear savers on the corn head.  Each 0.75 
pound dropped ear in 0.01 acre (436 square feet) equals a one 
bushel per acre yield loss.   

If stalks are lodged, keep gathering snouts low.  Keep the ear 
above the leading edge of gathering chains and snapping rolls.  
Drive a bit slower or consider using a corn reel.  Consider 
harvesting against the grain of lodged stalks. Check machine 
field losses to evaluate effectiveness of various strategies.   
 

 

Sieve openings may need to be adjusted for smaller seeds. 
 

******************** 
 

Making Fertilization Decisions As Fertilizer Prices 
Escalate and Production Costs Are High – Part 1 

John Sawyer and Antonio Mallarino, 
Department of Agronomy 

Iowa State University Extension 

Fertilizers are at unbelievably high prices, with reports of tight 
supplies and potash allocation to dealers. Total crop 
production costs are causing credit supply issues, which 
complicates decisions to allocate available funds for 
production expenses. These issues are causing producers to 
consider changing production practices, including cutting back 
on inputs like fertilizer. What can be done?  

There is a lot of uncertainty, with no clear or definitively 
correct answer for all situations. Remember crop prices are 
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also very high, which certainly helps pay for more expensive 
fertilizer. High crop prices can even result in greater net return 
to fertilization where there is a yield response to added 
fertilizer than when crop prices are low. So there is no simple 
answer, and sometimes no change to production practices is 
the correct approach. 

Consult with Advisers and Dealers 

Producers should work closely with their crop adviser and 
dealer to figure out the best options and production plans for 
this fall and next spring. This is always important, but more so 
right now as the fertilizer purchase/supply dynamics are 
changing dramatically and quickly. 

Soil Test 

Soil test to know what P, K, and lime applications are really 
needed. Avoid applications to fields or field areas that do not 
need the nutrients or lime. Compared to the cost of nutrient 
and lime inputs, soil testing is inexpensive and provides a 
good return on investment. See the ISU Extension publication 
PM-287, Take a Good Sample to Help Make Good Decisions, 
for soil sampling suggestions.  

Evaluate soil test results to determine P, K, and lime 
requirements. See ISU Extension publication PM 1688, A 
General Guide for Crop Nutrient and Limestone 
Recommendations in Iowa for soil sampling suggestions. As 
stated in that publication, the percentage of P and K 
applications expected on average to produce a yield response 
within each soil test category is 80 percent for Very Low, 65 
percent for Low, 25 percent for Optimum, 5 percent for High, 
and  less than1 percent for Very High. This means that as soil 
test levels increase, the probability of a yield increase to 
fertilization and the amount of expected yield increase 
decrease, and net return also decreases and usually becomes 
negative at High and Very High test levels (Figure 1). 

 

Figure 1. Net return to P application at different soil test 
levels and crop/fertilizer prices, Antonio P. Mallarino. 

  

 

Phosphorus and Potassium Applications 

For making fertilization decisions, P and K should be applied 
where the chance of yield increase is large, and the expected 
yield increase is sufficient to at least pay for the applied 
nutrient (Figure 1). Remember, manure can supply P and K 
(as well as N and other nutrients) but its market value has also 
increased with high fertilizer prices and is not available to 
many for various reasons.  

Due to crop removal, withholding fertilizer or manure 
applications will result in a gradual soil-test decline (Figure 2). 
Therefore, if soil tests are in the High and Very High 
categories, some of the P and K “banked” in the soil can be 
used for next year’s crop production and no application is 
needed. Only apply P and K to soils testing Low and Very 
Low, with optional application when tests are Optimum. 

 

Figure 2. Change in soil test over time with different 
beginning soil test level and rates of applied P, Antonio P. 
Mallarino.  

 Application to maintain soil-test values in the Optimum 
category is considered a good practice to sustain profitable 
crop production over time. However, applications can be 
withheld until the next year especially when product supply is 
really short, funds are needed for other more critical inputs, or 
land tenure is uncertain.  

This is because the expectation for economical response to P 
and K  in the year of application is small in the Optimum 
category and it becomes more uncertain as the price ratio 
becomes unfavorable (Figure 1). Crop yields in many fields 
are high again this year, so crop removal will be influencing 
soil test levels. In fields severely impacted by the wet 
conditions, lowered yields will result in removal of less 
nutrients and some fertilizer applied for this year would be 
available for next year’s crop.  

Therefore, withholding applications may work in some fields 
or field areas, with the number of skipped years depending on 
the beginning soil test level, but will not work in other fields 
or field areas. Soil testing is the only way to know.  
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An option instead of not applying any P or K when the soil 
test is in the Optimum category would be to apply partial crop 
removal. This would slow the soil test decline and should 
provide adequate fertilization for the small and occasional 
first-year yield response. 

For the corn-soybean rotation, many producers apply P and K 
needs for both crops once, before corn. This is as effective as 
applying those nutrients ahead of each crop as long as the 
fertilizer need for both crops is correct. However, if fertilizer 
price/availability will be better next fall, money could be 
saved now by applying the nutrient need of one crop and 
fertilizing again next year. Also, the cost of application, in 
relation to total fertilizer cost, is less now than in previous 
years so making single-year applications should be more 
viable.  

Resources 
The above mentioned publications, as well as other nutrient 
management information, are available on the ISU Agronomy 
Extension Soil Fertility Web site.  

 
******************** 

 
Making Fertilization Decisions As Fertilizer Prices 
Escalate and Production Costs Are High – Part 2 

John Sawyer and Antonio Mallarino, 
Department of Agronomy 

Iowa State University Extension 
 

This article continues the discussion begun in Making 
Fertilization Decisions As Fertilizer Prices Escalate and 
Production Costs Are High - Part 1 where soil testing and 
phosphorus and potassium applications were discussed. 
 
Limestone Applications 
Liming soils and maintaining soil pH is a long-term 
investment and payback should not be expected in just the 
year of application. Decisions to apply or not apply should 
therefore look at expectations for multiple crops as well as 
potential yield increase from liming (or yield loss if not 
applied).  
 
For row crop production, PM 1688, A General Guide for Crop 
Nutrient and Limestone Recommendations in Iowa, states that 
pH 6.0 is sufficient for grass pasture and grass haylands, 6.5 
for corn and soybean, and 6.9 for alfalfa. Because of high pH 
in the subsoil, pH 6.0 is sufficient for corn and soybean in the 
Clarion-Nicollett-Webster, Galva-Primghar-Sac, Moody, Ida-
Monona, Marshall, and Lutton-Onawa-Salix soil associations. 
For corn and soybean, liming rates are suggested to raise pH 
to 6.5. If lime is going to be applied, the rate needed to 
achieve the suggested pH should be used. Corn often is less 
sensitive to soil acidity than soybean and much less than 
alfalfa. However, N fertilization is a major cause of soil 
acidification. Therefore, monitoring soil pH is important with 
continuous corn. 

Nitrogen Fertilization 
Nitrogen applications should be tailored for the crop rotation 
(Figure 1). First-year corn following well established alfalfa 
often needs no N fertilization, and when required only 30-40 
lb N/acre. Unfortunately, corn in other rotations almost always 
needs N application, and yield increase to fertilization on the 
long-term is quite good (Figures 1 and 2). Hence, there are not 
many opportunities to eliminate application when N prices are 
high or in short supply.  
 

 
Figure 1. Corn grain yield response to fertilizer N 
application rate across time with various corn rotation 
sequences, Northeast Research Farm at Nashua, IA. 
  

 
Figure 2. Direct comparison of corn grain yield response to 
N fertilizer rate for corn following soybean (SC) and 
continuous corn (CC) across seven sites in Iowa, John 
Sawyer and Daniel Barker. 
  
Nitrogen can be supplied from manure, but that is also a 
valuable commodity when fertilizer prices are high and the 
amount of manure produced in Iowa cannot meet the needs of 
all corn production. Second-year corn following alfalfa has 
reduced N fertilization requirement, and similar yield response 
and rate as with corn following soybean (Figure 1). Compared 
to continuous corn, corn in rotation with soybean has lower N 
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requirement, on the order of 50 lb N/acre less (Figures 1 and 
2). If N fertilizer is in short supply or purchases have to be 
limited, it is better to apply some N to all fields than to skip 
fields (other than corn after alfalfa) as the largest yield gains 
come from the first increments of applied N (Figure 4). 
Application rates can be adjusted downward somewhat when 
N fertilizer costs are high relative to corn prices. However, 
closely observe both N and corn prices before deciding on 
reducing N applications. Despite the high N prices, corn prices 
are also high and therefore the ratio between the two has not 
changed dramatically.  
 
The Corn Nitrogen Rate Calculator was updated this summer 
with Iowa data from N rate trials conducted in 2007. Based on 
that dataset, the suggested N rates and rate ranges for four N: 
corn price ratios are listed in Table 1 and shown in Figure 3. 
The advantage of the calculator is that specific N and corn 
prices can be compared. The output from the calculator gives 
suggested N rate ranges that provide similar profitable return. 
With high N costs, high production costs, and perhaps the 
need to allocate limited funds for N fertilizer purchase, one 
can consider using rates in the lower part of the range. Those 
rates should provide similar yields, but risk of N supply 
shortage to the crop is greater if N losses occur or if there is 
greater corn N need.  
 
The rates suggested from the Corn Nitrogen Rate Calculator 
are the same whether N is applied in late fall, spring, or 
sidedress, therefore do not decrease the rate for sidedress 
application timing. Fall application carries more risk of loss, 
however, that risk cannot be predicted and it is not appropriate 
to guess and just increase the rate in an attempt to cover 
potential losses. When N is expensive, applications above 
Maximum Return to N (MRTN) result in large economic 
losses. This can be seen in graphs produced from the Corn 
Nitrogen Rate Calculator (Figure 3). 
 

 
Figure 3. Effect of N:corn grain price ratio on return to N 
application with corn following soybean, based on the 
current Corn Nitrogen Rate Calculator dataset. 
  
 If possible, grow more corn after soybean than after corn. 
Yields will typically be higher with the rotation and N 
application need lower (Figures 1 and 2). If fall fertilization is 

considered, apply only anhydrous ammonia and wait until 
soils are cold and remain so, less than 50 degrees F and 
cooling (the colder the better), which usually means waiting to 
apply until early- to mid-November. Good application timing 
helps reduce N loss and allows the best yield return from 
applied N. Typically best efficiency is obtained with spring or 
split spring/sidedress application. Having plant-available N in 
  
the root zone is important for good early corn growth, and 
especially for corn following corn. 

 Table 1. Nitrogen rates suggested for corn following 
soybean and continuous corn based on the current Corn 
Nitrogen Rate Calculator dataset 
 
Resources 
The above mentioned publications, as well as other nutrient 
management information, are available on the ISU Agronomy 
Extension Soil Fertility Web site. Another resource focusing 
on N rate management is publication PM-2015, Concepts and 
Rationale for Regional Nitrogen Rate Guidelines for Corn . 
 

******************** 
 

How Are You Spending Your Fertilizer Dollar? 
Stu Ellis, The Farm Gate,  

University of Illinois Extension 
 

Before you make that final decision on what to do about your 
fertility program this fall, let’s talk fertilizer one more time. 
Yes, the price is high. Yes, the price will go higher. Although 
you think you have made your final decision, that final 
decision needs to be based on all possible information from 
credible sources. So, let’s talk fertilizer one more time. 
Some of this information may be repetitive. Some may be old 
news. But if there is one thing that is mentioned that may help 
you improve your fertility management program or improve 
your profitability, then a quick review had some value. 
Visit with your dealer to find out why fertilizer prices are the 
way they are. You will hear about global demand, loss of retail 
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marketing channels, and new financial structures for fertilizer 
suppliers.  
 
A simple soil test can save money by identifying un-needed 
nutrients, as well as increase profits by identifying nutrients 
that need boosting. Here is a guide to soil testing.  
 
If your soil test indicates the need for P & K, Extension 
fertility specialists John Sawyer and Antonio Mallarino at 
Iowa State say to apply P & K where the chance of yield 
increase is large and the yield increase will at least pay for the 
applied nutrient. If the soil tests show P & K are in the high to 
very high category, then enough may be “banked” that can be 
used next season. Withholding fertilizer may be an option you 
are considering, however the Extension Specialists say a soil 
test is the only way to know if that will work. 
 
Apply the nutrient needs for both corn and soybeans prior to 
planting 2009 corn, unless rates for nutrients will drop prior to 
the planting of 2010 soybeans. A major reason is to keep the 
cost of application as low as can be. 
 
Limestone will keep pH in balance and ensure your other 
nutrients will perform at optimum levels. Your soil pH should 
be at 6.5, and keep in mind that soybeans are more sensitive to 
soil acidity than corn, but in continuous corn, constant 
applications of N will increase soil acidity. 
 
Sawyer and Mallarino also provide nitrogen 
recommendations and say there are not many opportunities to 
eliminate N when prices are high. They mention the use of 
manure and say there is not enough to go around for everyone. 
“If N fertilizer is in short supply or purchases have to be 
limited, it is better to apply some N to all fields than to skip 
fields (other than corn after alfalfa) as the largest yield gains 
come from the first increments of applied N.”  
 
The corn nitrogen rate calculator will help you compare 
specific prices of corn and the specific price of anhydrous 
ammonia. The rates are the same regardless of when it is 
applied, and will provide a maximum return to nitrogen. The 
Iowa State fertility researchers say “Typically best efficiency 
is obtained with spring or split spring/sidedress application. 
Having plant-available N in the root zone is important for 
good early corn growth, and especially for corn following 
corn. 
 
To retain nitrogen in the soil where it will be available to the 
2009 crop, Extension fertility specialist Fabian Fernandez at 
the University of Illinois recommends the use of a 
nitrification inhibitor  if the soil temperature exceeds 50 
degrees Fahrenheit. “To avoid volatilization losses during 
application, make sure the soil is neither too wet nor too dry to 
secure adequate closure of the soil behind the applicator knife. 
Also, it is important to apply at the proper depth; for fine-

textured soils, 6 to 8 inches is sufficient to keep NH3 gas from 
escaping the soil.” 
 
If you have many stalks in the field from continuous corn 
operations, Fernandez says there is no great benefit for fall 
application of nitrogen to increase microbial activity against 
cellulose-laden residue.  
 
With high prices, Fernandez says it is critical to have every 
pound of fertilizer going to corn yield, and he agrees with his 
Iowa State colleagues that spring side dress applications are 
more effective than fall because of the potential loss over the 
winter. 
 
Summary: 
High prices for fertilizer have challenged crop profitability, 
but it is almost impossible to grow high yielding corn without 
a good fertility program. To increase the efficiency of your 
fertilizer dollar, a soil test will indicate whether nutrients are 
needed or can be banked for a future year. Lime will keep pH 
in balance, and may be needed behind continuous corn, 
because of the high acidity rates left by nitrogen. When 
applying fall nitrogen, observe all of the recommendations 
about soil temperatures and the use of a nitrification inhibitor. 
 

******************** 
 

Mold in Your Ears? Diplodia and Fusarium Ear Rots 
Suzanne Bissonnette, Champaign Extension Center 

University of Illinois Extension 
 
We've had a lot of moisture lately. Although the season should 
be winding down, late planting has led to later maturing fields, 
which has many producers worried about ear and stalk rots 
and even seed germinating on the cob. Diplodia ear rot and 
Fusarium ear rot are our most typical ear rots in a normal year. 
Both Diplodia and Fusarium also can cause a stalk rot.  
 
Fusarium ear rot, normally the most common ear rot found in 
Illinois and the Midwest, is characterized by pinkish to 
salmon-colored fungal tissue growing on the kernels. The 
fungus can be scattered on the cob or, often, seen toward the 
middle of the ear. The color is distinctive. Fusarium ear rot 
produces mycotoxins called fumonisins. Fusarium is favored 
by hot and dry conditions at pollination and high humidity.  
 
Diplodia ear rot is first noticeable in the field by a bleached 
appearance of the husk. When you peel back the husk, you see 
a white, fluffy fungus. The good news is that the Diplodia 
fungus will not produce toxins in the grain; the bad news is 
that kernels will be very lightweight and shriveled and of very 
poor quality. Diplodia has been rampant across the middle part 
of Illinois this late season. 
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White fungal growth of Diplodia on corn ears (photo courtesy 
of the department of Crop Sciences). 

 
What is the right moisture at which to harvest corn that has 
had fungal ear rot problems? The answer really depends on 
several important issues. First, what ear rot do you have in the 
field? Second, what weather is expected? Ear rot fungi will 
continue to develop in the field or in storage at above 18% 
moisture. If dry weather is expected, you can try to save some 
drying costs and leave the grain to dry a bit longer in the field. 
If you have moderate infection, though, and wet weather is 
expected, harvesting and drying to at least 18% is probably 
your best option.  
 
Do you really have to dry to 18% moisture? Well, that 
depends on what you expect to do with the grain. If you are 
planning on long-term storage, you actually should get the 
moisture down below 15% or 16%. Diplodia is not your 
biggest worry for storage, but the many species of another of 
our ear rots, Aspergillus, produce very serious grain toxins, 
such as aflatoxin, and are a concern as they like to grow from 
about 14% to 18% moisture. Diplodia, Fusarium, and many 
other fungi cause stalk rots in our area. They produce 
symptoms, such as white, black, or pink stalk discoloration, 
but their main impact is decreased standability of the stalk.  
 
Scouting for stalk rots is fairly easy. Evaluate 20 plants at each 
of 5 locations in a field. Use the common zigzag scouting 
pattern to accurately evaluate stalk rot incidence. Begin 
scouting when the kernels are at 30% to 40% moisture. You 
can use either of two methods to evaluate stalk integrity. The 
first is to lightly grasp the stalk at waist level and push it about 
15 degrees from the vertical. A second method is to pinch the 
base of the stalk below the first node. Stalks that lodge or 
collapse when pinched should be marked positive for stalk rot. 
Fields can endure stalk rot incidence up to 10%. However, 
incidence above 10% to 15% calls for an early harvest to 
prevent further damage and lodging. You can investigate the 
ears for ear rot just by peeling back the husk at the same time 
you are scouting for stalk rots.  
 
Aspergillus--a special ear rot case. We have not had reports 
of Aspergillus this season. In areas that have been droughty, 

Aspergillus infection should always be a concern. Worries 
center around the aflatoxin that can be produced by 
Aspergillus spp. infection. Aflatoxin is just one member of the 
larger group of chemicals called mycotoxins, which are toxins 
produced by fungi. Aflatoxins are some of the most potent 
carcinogens on earth, which certainly gets everyone's 
attention. The allowable amount of this toxin in grain for food 
or feed is highly regulated by the FDA. Testing is aimed at 
detection of 20 ppb (parts per billion) of the toxin in grain 
intended for human consumption and immature animals.  
 
If you think your corn may have been at risk, how can you 
minimize the chances of fungi and toxin development, both 
now and in storage? First, harvest drought-stressed and insect-
infested grain at early maturity as soon as the moisture content 
allows minimum grain damage: for shelled corn, 23% to 25% 
moisture; for ear corn, 25% to 30%. Set the blower on the 
combine high. Adjust the combine header speed to minimize 
cracking and reduce the content of trash, fines, and small 
broken or mold-infected kernels, especially those near the tips, 
where mold infestation is most likely to be present. Upward of 
50% reduction in existing aflatoxin levels (or below 20 ppb) 
can be achieved in some fields by careful monitoring of 
combine cylinder, screen, and air-flow levels.  
 
Drying is then essential. You need to prevent further fungal 
growth. Dry all grain to at least 13% to 14% moisture as 
rapidly as possible, not to exceed 24 to 48 hours after harvest. 
Safe long-term storage can be accomplished at a uniform 
moisture level of 13%. Moisture may be 14% if grain is to be 
moved or sold in a shorter period. For slow drying, the grain 
should contain no more than 18% to 20% moisture in full-bin 
drying; this may not be the best method when toxins are a 
concern. Another possibility is high-temperature drying until 
the grain reaches 18% to 20% moisture, followed by low-heat 
drying to 13% moisture. Avoid air-drying mold-damaged corn 
without heat. Research has shown aflatoxin increases of 100 to 
more than 2,000 ppb in three days when recently harvested 
field corn was stored at high moisture levels.  
 
Delays in transit to the storage bin or buying point need to be 
minimal. Aflatoxins have been shown to increase in truckloads 
of contaminated corn by as much as 6% per hour of delay. 
Cool the grain after drying, and maintain dry storage 
conditions. When possible, continue cooling until the grain 
temperature reaches 35° to 40°F. Thoroughly screen and clean 
the grain and all bins before storage to remove dirt, dust, other 
foreign matter, crop debris, chaff, and cracked or broken seeds 
and kernels. Most of the contaminated corn is in the small and 
broken kernels, which will drop through a screen. Store the 
grain in water-, insect-, and rodent-tight structures. Continue 
periodic aeration and probing for hot spots at intervals of 1 to 
4 weeks throughout the storage period.  
 
Finally, you know that if you have crop insurance the crop is 
insured while it's in the field, but what about after? Contact 
your insurer before harvest to learn what coverage you have if 
aflatoxin is detected in your grain. 
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Corn Ear Molds 

Del Voight, Interim Grain Crop Specialist 
Crop Management Extension Group (CMEG) 

Penn State University  
 

This article includes pictures of ear molds, a description of 
their mycotoxin potential and some management ideas. 

Just because there is the mold does not mean that a mycotoxin 
will result. There is still much that needs to be learned 
regarding these molds and their relationship to the toxin 
formation. Both fusariums can be an issue and have been 
researched the most intensively in silage. 

The following information is from Ontario Ministry of 
Agriculture. 

Gibberella Ear Rot.  The most common and important ear 
mold in Ontario is Gibberella zeae which is the sexual 
reproductive stage of Fusarium graminearium. This fungus not 
only infects corn but also small grains such as wheat and can 
survive on soybean roots. Although, the fungus can produce a 
white colour mold which makes it difficult to tell apart from 
Fusarium Ear Rot, the two can be distinguished easily when 
Gibberella produces its characteristic red or pink colour mold. 

 
Scout fields which have a susceptible hybrid planted. If you 
are not sure how your hybrid rates for Gibberella, contact your 
seed supplier. 

Gibberella Ear Rot is economically important not only 
because of the potential yield and quality losses but because 
Gibberella zeae and Fusarium graminearum produce two very 
important mycotoxins that occur in Ontario, deoxynivalenol 
(vomitoxin or DON) and zearalenone. 

These mycotoxins are especially important to swine and other 
livestock producers since they can have a detrimental affect on 
their animals. Feed containing low levels of vomitoxin (1ppm) 
can result in poor weight gain and feed refusal in swine. 
Zealalenone is an estrogen and causes reproductive problems 
such as infertility and abortion in livestock, especially swine. 
If you have Gibberella ear rot (5 % or more) and are planning 

to feed the grain, you should have the grain tested for these 
toxins.   

Fusarium Ear Rot.  Unlike Gibberella, Fusarium infected kernels 
are often scattered around the cob amongst healthy looking kernels 
or on kernels that have been damaged (for example by corn borer 
or bird feeding). Fusarium infection produces a white to pink or 
salmon-coloured mold. A “white streaking” or “star-bursting” can 
be seen on the infected kernel surface. Although many Fusarium 
species may be responsible for these symptoms, the primary 
species we are concerned about in Ontario is Fusarium 
verticillioides (formerly Fusarium moniliforme). The significance 
of this fungus is that it produces a toxin called fumonisin. 

 

Diplodia Ear Rot.  The characteristic ear symptom of 
Diplodia maydis infection is a white mold that begins at the 
base of the ear and will eventually cover and rot the entire ear. 
Mold growth can also occur on the outer husk which has small 
black bumps (pycnidia) embedded in the mold. These 
reproductive structures are where new spores are produced. 
Unlike Gibberella and Fusarium, Diplodia does not produce 
any known toxins. 

 
Penicillium Ear Rot.  Penicillium rot (Penicillium oxalicum) 
produces a light blue-green powdery mold which grows 
between the kernels and cob/husk surface. Infected kernels 
could become bleached or streaked. Can be a serious problem 
if corn is stored at high moisture levels (greater 18%). 
Although other Penicillium species have been shown to 
produce Ochratoxins, Penicillium oxalicum does not and this 
toxin does not occur in Ontario. 
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Common Ear Rots and Molds That Occur in Ontario and The Primary 
Mycotoxins They Produce 

Corn Ear Rot Description Primary 
Mycotoxins 

Gibberella 
(Gibberella zeae also called 
Fusarium graminearum 
(asexual stage)) 

Red/pink mold  

Begins on ear tip  

Bird, insect injury increases 

damage  

Deoxynivalenol 

(vomitoxin or 

DON)  

Zearalenone  

T-2 toxin  

Fusarium 
(Fusarium verticilliodes) White, pink or salmon 

colored  

Can occur anywhere on ear  

Often begins at the sites of 

insect damage  

Fumonisins  

Diplodia 
(Stenocarpella maydis) White mold  

Begins at base�of ear but 

often entire ear covered  

Black pycnidia (bumps) on 

husks and kernels  

None  

Penicillium 
(Penicillium oxalicum) Blue-green mold  

Mold between kernels and 

on cobs/husk  

Ochratoxns 

(other 

Penicillium 

species)  

P. oxalicum does 

not produce 

ochratoxin; not 

detected in 

Ontario  

 
 
Ear Mold Management                 
From: Iowa State University Extension 
 
The best option for moldy grain is to feed it or sell it instead of 
storing it. However, it should be tested for toxins before 

feeding. Testing for mycotoxins can be done before putting 
the grain in storage. 
 
The best sampling method is to take a composite sample of at 
least 10 pounds from a moving grain stream, or to take 
multiple probes in a grain cart or truck for a composite 10-
pound sample. If toxins are present, it is possible that the grain 
can be fed to a less sensitive livestock species, such as beef 
cattle, depending on the specific toxin and its concentration. A 
veterinarian or extension specialist can help with these 
decisions. If the grain is sold, there may be a reduced price 
due to mold damage. 
 
Cleaning the grain removes fine particles that are usually the 
moldiest and most susceptible to further mold development. 
Good storage conditions (for example, proper temperature and 
moisture content, aeration, insect control, and clean bins) and 
regular inspection are essential in preventing mold and toxin 
development in any stored corn. 
 
For additional information on sampling and other aspects of 
ear rots and mycotoxins: 
Iowa State University Extension publications PM 1800, 
Aflatoxins in Corn  
 
PM 1698, Corn Ear Rots, Storage Molds, Mycotoxins, and 
Animal Health (ordering information) 
 
 

******************** 
 

Sampling Fields for Soybean Cyst Nematode 
Dennis Mills and Anne Dorrance, Plant Pathology 

Ohio State University Extension 
�

Soybean cyst nematode (SCN) continues to be a pest in many 
of Ohio's production fields. Light infestations of SCN in fields 
will have no above ground symptoms, which is part of the 
challenge, but yields will be anywhere from 5-10 bushels off. 
Higher infestations on susceptible soybean cultivars will have 
more severe symptoms, such as: soybeans will be irregular in 
height, mixtures of tall and short soybeans; early yellowing; 
and very low yields. This pest is best managed with crop 
rotation, which reduces the SCN population levels and 
planting resistant cultivars. However, SCN readily adapts to 
ALL sources of resistance so it is important to manage the 
type of resistance that is planted in a field. The correct 
management plan starts with knowing what level of infestation 
is present.  
 
The best time to sample fields for soybean cyst nematode is in 
the fall after the soybeans are harvested. Soybean cyst 
nematode populations can increase as much as 10-30 fold per 
growing season. Soybean cyst nematodes will not be 
distributed evenly throughout a field. Techniques for sampling 
soil for SCN by the Soybean Cyst Nematode Coalition are as 
follows:  
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1. Use a one inch diameter soil probe to collect samples (6-8" 
in depth).  
2. Following a "zigzag" pattern, collect 10-20 soil cores per 
10-20 acres.  
3. Collect cores from areas of similar soil type and crop 
history.  
4. Dump cores from each 10-20 acre area into a bucket or tub 
and mix thoroughly. 
 5. Place 1 pint (2 cups) of mixed soil in a plastic zippered bag 
and label with a permanent marker.  
6. Store sample in cool, dark place until shipped to the lab 
doing SCN analysis.  
 
This level of sampling is necessary to obtain relatively 
accurate counts of the nematode population (egg and cyst) and 
to make meaningful recommendations for management. 
Charges this year at the C. Wayne Ellett Plant & Pest 
Diagnostic Clinic are $15.00 for each soil sample. Forms to 
accompany samples can found at the county extension offices 
or at the following web page:  
 
http://www.ag.ohio-
state.edu/~plantdoc/cweppdc/scnform.html  
 
Mail samples to:  
 
C. Wayne Ellett Plant & Pest Diagnostic Clinic, Room 110, 
Kottman Hall, 2021 Coffey Road, The Ohio State University, 
Columbus, OH 43210 
  
Additional Ohio SCN testing labs:  
 
Brookside Laboratory Inc., 308 S Main St., New Knoxville, 
OH 45871, Phone: (419) 753-2448, Fax: (419) 753-2949, E-
mail: mflock@blinc.com, Cost: $13.00 per sample, Results 
reported: egg and cyst counts per 100cc of soil  
 
Geophyta Inc., 2685 CR 254, Vickery, OH 43464, Phone: 
(419) 547-8538, Fax: (419) 547-8538, 
 E-mail: nathan@geophyta.com, Cost: $15.00 per sample, 
Results reported: cyst counts per 100cc of soil  
 
On-farm SCN demonstration and research plots were 
established at two locations in Ohio in 2008 along with  
10 other Midwest states as part of a 3 year study to improve 
management and awareness of SCN and to demonstrate the 
effects of SCN resistance sources on field populations in a 
single cropping season. The trial in Ohio contains 5 varieties: 
one SCN susceptible and four with sources of resistance from 
PI88788, Peking and CystX. This project will directly benefit 
all soybean producers by increasing awareness of the problem 
and defining the proper management. 
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Valuing Immature Grain Crops as Forage 
William Edwards, Department of Economics and 

Steve Barnhart, Department of Agronomy 
Iowa State University Extension 

Late planted corn, soybeans and oats crops can be harvested as 
forages instead of for grain. Options include corn or oat silage, 
earlage, and oat or soybean hay. Estimating a value for these 
crops is made difficult by the fact there are few reported prices 
or significant markets in which they are bought and sold. 
However, there are two other general approaches to valuing 
grain crops harvested as forage. Both are based on 
comparisons to alternative actions by either the forage buyer 
or seller. 

 For the Forage Buyer 

The alternative for the buyer is to compare the price of 
substituting other common feedstuffs into rations instead of 
the grain crop forage. What would be the cost of the other 
feedstuffs that the corn, oats or soybean forage would replace? 
The first step is to determine which feedstuffs and how much 
of each one could be replaced. Advice from a livestock 
nutrition consultant or Extension livestock specialist may be 
useful. The second step is to multiply the quantity of each one 
by its current market price, and sum them.  This represents the 
most the buyer would rationally pay.  

Care must be taken to adjust each feedstuff to a comparable 
dry matter level.  Transportation costs may need to be 
subtracted from the feed value, depending on whether the 
forage is purchased delivered to the buyer, at the location 
where it is harvested, or standing in the field. Where a market 
price is available, such as for oat hay, the most local price 
should be used. For soybeans harvested for hay, price 
comparisons for legume hay of similar feeding values can be 
used as a guide. 

 For the Forage Seller 

For the seller, the alternative is to harvest the crop as grain and 
sell it, possibly accepting quality or moisture discounts. For 
this approach a realistic estimate of the potential grain yield is 
important. The cost of harvesting, drying and transporting the 
grain crop is subtracted from the current market value of the 
grain. If the forage crop is sold in a harvested state, the costs 
for harvesting it as forage must be added to its value.  Any 
other additional costs, such as added fertilizer costs for the 
following year, must also be included. The potential income 
from selling the crop as grain, adjusted for differences in 
harvesting costs, represents the minimum price the seller 
would accept. 

The final price for the forage should fall somewhere between 
the buyer’s maximum price and the seller’s minimum price. 
This range may be wide or narrow, depending on current 
market conditions. If the seller’s minimum price is higher than 
the buyer’s maximum price, then the buyer could achieve 
lower feed costs using other feedstuffs instead of the forage in 
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question, and/or the seller could achieve higher net revenue by 
harvesting and selling the crop as grain. In other words, 
harvesting the crop as forage would not be economically 
justified. 

An electronic decision aid for pricing corn silage and other 
forages, “Corn Silage Pricer”, decision aid A1-65, is available 
on the Ag Decision Maker Web site. It follows the general 
approach described above and can be adapted for crops such 
as oats and soybeans, as well. 
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Make the Right Tillage Management Decision 
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This year, as producers decide whether to till or not, special 
consideration should be given to high fuel prices. Generally, 
producers know what it takes to operate tillage implements 
and how much fuel it would take to finish the work. 
Conventional tillage plus planting and spraying in general 
would require approximately three to four gallons of fuel per 
acre compared to one gallon per acre for no-tillage. Field 
operations in general, including tillage and harvesting, along 
with nitrogen fertilizer use and crop drying consume most of 
the crop production energy.  

Soil Compaction   

If fuel cost is not enough reason for farmers to consider no-
tillage, there are other benefits to consider when deciding 
whether to till and not to till. The risk of soil compaction and 
soil nutrient losses, whether through reduced soil tilth or 
potential soil erosion, is a loss that will add to the total cost of 
energy and farming input. These losses are real and well 
documented as reflected in yield, fertilizer energy costs, and 
environmental risks for soil and water quality. 

The decision to till at any time (fall or spring) needs to be 
carefully planned. When soil conditions are near field 
capacity, soil aggregates are "lubricated" by water and readily 
reposition themselves through the air spaces. This is especially 
true when heavy harvest or tillage equipment is used. In 
addition, equipment operators need to remember that soil 
compaction can occur during the application of manure or 
anhydrous as well when soil moisture exceeds field capacity 
(maximum amount of moisture retained by the soil). Under 
wet conditions, the use of heavy equipment, such as tractors, 
grain carts, and combines, can significantly change soil 

structure and cause soil compaction. Operating in wet 
conditions and especially doing extra tillage will increase fuel 
use per acre as well. 

 

Conservation practices for protecting water quality near Red 
Rock Lake in central Iowa. (USDA Natural Resources 
Conservation Service) 

   

Compaction near the surface, within the top three to six inches 
of the soil, is generally associated with the amount of surface 
pressure. Compaction below that is primarily associated with 
axle weight. For example, if soil a foot below the surface is at 
field capacity and the tractor's axle load is seven to eight tons 
or greater, compaction can occur at this depth, despite lower 
surface pressures. 

To mitigate the risk of compaction, use controlled traffic lanes 
for harvest and avoid driving loaded grain carts randomly 
through the field. Most damage occurs in the first pass of the 
implement. Grain tank extensions on combines also add to the 
load on soil. Check tire size and pressure, since larger tires 
allow for better "flotation" and lower tire pressure reduces the 
load on the soil. 

Residue Cover 

 To minimize overwinter soil erosion, work on getting even 
distribution of crop residue while harvesting. Doing so is 
critical in preventing soil erosion throughout most of the 
coming fall, winter, spring, and well into 2009 when next 
year's crop establishes a canopy. Any residue down to the 
finest material--straw, chaff--can potentially reduce erosion by 
stopping rain splash, slowing and trapping runoff, and 
allowing for better water infiltration. But it has to be in place 
to be effective. 

Large combine heads tend to concentrate material, especially 
fine material, in a narrow swath behind the machine. 
Concentrated residues are not only less effective in stopping 
erosion throughout the field, they also insulate the soil surface 
from the sun, reduce seed- to-soil contact, and make it tougher 
to plant in the spring, inhibiting crop growth. Furthermore, 
doing a good job of straw and chaff spreading this year could 
eliminate the need for tillage passes this fall or next spring. 

Have combine operators set up and run equipment so that 
straw and chaff spreaders or choppers operate properly and the 



� � � �� � � �� � � �� � � � � ��� � � � � � � �� � � � � � �� � � � � � �� � � � � � � � ��� � � � �� � � �� � � �� � � � � ��� � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � � � ��� � � � � � �� � � � � �� � � � � �� � � � � � � ���
����

� �� �

combine distributes residue evenly. Corn residue is usually 
heavier and most corn heads do a good job of chewing up the 
stalks and dropping them back in place. But the challenge is 
greater in soybeans, where essentially the whole plant goes 
through the combine and residue becomes fragile. 

Combine operators also should pay attention to the height of 
the crop stubble left in the field. Crop stubble can protect the 
soil by limiting exposure to wind and water erosion and 
trapping snow through fall, winter, and early spring. Of 
course, soybeans need to be cut near the ground to avoid grain 
loss, but operating the corn head higher leaves more stubble 
and fewer stalks are run through the machine. 

Producers who want to establish a goal of 30 percent residue 
at planting time next year probably should not go to the field 
this fall with a tillage implement, particularly into soybean 
residue. Soybean fields should be left in no-tillage. The 
amount of soybean residue is not significant enough to cause 
any change in soil conditions, especially for those who are 
concerned about soil wetness. If there is such a concern, then a 
good evaluation of the field conditions and assessment for tile 
drains needs to be considered rather than continuous tilling, 
which increases the potential for energy loss, soil loss, yield 
loss, etc. 

Conclusion 
As Iowa producers start to make decisions for the 2009 
growing season, it is important to reflect and evaluate the 
outcomes of the previous season during the conservation 
planning process. Observations of yield performance, residue 
cover, and soil conditions should be guiding principles that 
minimize the potential of repeating any conditions that caused 
problems in the previous year.  

Above all, conservation tillage and no-tillage are great systems 
and have a positive impact on soil productivity and 
profitability, no matter what the weather does. These systems 
conserve energy, improve soil tilth and soil organic matter, 
and can reduce the capital costs associated with the tillage 
equipment used in conventional tillage. Conservation 
decisions made now can affect soil erosion over the next 
several years. Producers should use the time after harvest to 
gather information and make sound decisions about 
conservation systems. 
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http://licking.osu.edu 
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