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Corn Relative Maturities and 
Response to Delayed Planting

Trial Objective

• A better understanding is needed regarding the response of individual corn products to late planting relative to 
their number of growing degree units (GDUs) required to reach silking and black layer.

• University publications have indicated that planting late can reduce the number of GDUs required for a corn 
product to reach black layer.

• This could lead to the ability to plant later relative maturity (RM) corn products than anticipated in a late-planting 
scenario using standard GDU accumulation estimates.

• This trial measured product performance and grain quality in a late-planted scenario to determine which RM 
would be the best choice for planting in mid-June.

Research Site Details

• The study design was a randomized complete block with three replications of 7 treatments (7 corn products of 
differing RMs).

• Plot size measured 130 ft long x 10 ft wide with the center 2 rows harvested for data.

• Seven corn products with a wide range of maturities were chosen for the trial.

Location          Soil Type         Previous Crop Tillage Type Planting Date Harvest Date 
Potential Yield 

(bu/acre)
Seeding Rate 
(seeds/acre)

Gothenburg, NE Cozad silt loam  Soybean  Strip tillage  6/17/19
10/26/19 
11/12/19 
11/18/19

 230  34K

Table 1. Corn relative maturity and  
GDU accumulation from planting to  

mid-pollination and black layer.
Relative Maturity 

(days)
GDUs to Mid 
Pollination

GDUs to Black 
Layer

76 1045 1900

86 1125 2140

96 1246 2400

101 1242 2535

106 1326 2650

111 1365 2775

116 1387 2910

• Weeds were uniformly controlled with herbicides.

• Fungicides and insecticides were not used in the trial beyond the seed treatment package.

• During the growing season, pollination and black layer (if achieved) dates were recorded for each product. 
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Corn Relative Maturities and Response to Delayed 
Planting
Understanding the Results

• GDU accumulation for corn planted June 17 was near normal during June, July, and August; above average in 
September, and finished the growing season about 140 GDUs above normal.

• The trial growing season ended on October 10 with a hard freeze, which was three days ahead of the 30-year 
normal freeze date of October 13.

• Actual GDUs required to reach mid-pollination ranged from 54 to 95 less than projected, indicating that the crop 
was on track to finish earlier than the GDU requirements indicated (Table 2). 

• Although the results are limited to three products, actual GDUs required to reach black layer ranged from 87 
GDUs less to 213 GDUs more than expected to reach black layer (Table 3).

Table 2. Predicted and actual mid-pollination GDUs and dates.
Relative Maturity 

(days)
Predicted GDUs to 

Mid-Pollination
Actual GDUs to 
Mid-Pollination

GDU Difference
Predicted Mid-
Pollination Date

Actual Mid-
Pollination Date

Days Early

76 1045 950 -95 8/2/19 7/29/19 4

86 1125 1071 -54 8/5/19 8/3/19 2

96 1246 1152 -94 8/11/19 8/7/19 4

101 1242 1171 -71 8/11/19 8/8/19 3

106 1326 1256 -70 8/14/19 8/12/19 2

111 1365 1280 -85 8/16/19 8/13/19 3

116 1387 1325 -62 8/18/19 8/15/19 3

Table 3. Predicted and actual GDUs required to reach black layer. 
Relative Maturity 

(days)
Predicted GDUs to 

Black Layer
Actual GDUs to 

Black Layer
Required GDU 

Difference
Predicted Black 

Layer Date
Actual Black Layer 

Date
Days Early or 

Late (-)

76 1900 2113 213 9/11/19 9/24/19 -13

86 2150 2212 62 9/25/19 9/29/19 -4

96 2400 2313 -87 10/28/19 10/10/19 18

101 2535 NA NA NP* NA NA

106 2650 NA NA NP* NA NA

111 2775 NA NA NP* NA NA

116 2910 NA NA NP* NA NA

*NP indicates that the corn was not predicted to reach black layer prior to the latest 30-year freeze date (November 5).

• The 76 RM product, positioned well out of its normal growing zone, required 13 calendar days longer to reach 
black layer.

• The 86 RM product, positioned closer to its normal growing zone in the Nebraska panhandle, required  
4 calendar days longer than expected.

• The 96 RM product, positioned closer to its normal growing zone in the Nebraska panhandle, required 18 fewer 
calendar days than expected.

• A hard freeze occurred prior to the 101 RM and later RM products reaching black layer. 

• Because the freeze killed the plants early, yields and kernel quality were negatively impacted for the later RM 
products. It’s estimated that corn that freezes at 50% milk line (ML) loses 12% of yield potential with yield losses 
increasing if the corn freezes at earlier growth stages (Table 4).1 
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Corn Relative Maturities and Response to Delayed 
Planting

Table 4. Check dates of corn growth stage and the corresponding stage of each product.
Relative Maturity 

(days)
 8/29/19 Check 9/6/19 Check 9/17/19 Check 9/23/19 Check 10/2/19 Check 10/9/19 Check**

76 Early Dent 25% ML* 75% ML 95% ML Mature Mature

86 Dough Early Dent 33% ML 66% ML Mature Mature

96 Late Milk Dough 10% ML 33% ML 66% ML 95% ML

101 Milk Dough Full Dent 25% ML 50% ML 85% ML

106 Milk Early Dough Full Dent 25% ML 40% ML 75% ML

111 Early Milk Milk Early Dent Full Dent 25% ML 50% ML

116 Blister Milk Hard Dough Dent 15% ML 33% ML

GDU To Date 1627 1795 2023 2109 2257 2297

*ML = Milk line; **Maturation point at the time growth stopped by the hard freeze.

Figure 1. Grain yield at harvest of the 7 corn 
products used in the trial.
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Product Relative Maturity

• Effect on Yield (Figure 1)

 — Grain yield generally improved until the product RM reached 106 days and then became more variable.

 — Even though the 101 and 106 RM products were not mature on the freeze date they still provided more yield 
than the earlier RM products.

 — The 111 and 116 RM products froze at earlier growth stages, causing the products to be lower yielding.
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Corn Relative Maturities and Response to Delayed 
Planting

Figure 2. Average grain moisture content at 
harvest for the corn products. Harvest dates varied 
depending on when the moisture content of each 
product reached a harvestable state.12.1
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Product Relative Maturity

• Effect on Moisture Content at Harvest (Figure 2)

 — The moisture content at harvest was influenced by the RM of each product with the earlier products ready to 
harvest sooner after the corn froze.

 — Harvest dates were 10/26/19 for the 76 and 86 RM products, 11/12/19 for the 96 to 106 RM products, and 
11/18/19 for the 111 and 116 RM products.

 — The 76 to 106 RM products reached acceptable moisture content by their harvest date.

 — The 111 and 116 RM products would require additional drying prior to storage even with a later harvest date.

Figure 3. Test weight after grain samples were 
dried at room temperature to around 12% 
moisture.
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Product Relative Maturity

• Effect on Test Weight (Figure 3)

 — Test weight was acceptable for all products after drying except for the 111 and 116 RM entries that froze at 
50 and 33% milk line, respectively.

 — No marketing challenges would be expected because of test weight in the 106 RM and lower RM products 
in this study.

 — The test weight visual inspection of the samples indicates that the grain from the 76 to 106 RM products 
(Figures 4 to 8) has adequate quality to grade as U.S. No. 1 yellow corn based on test weight.2

 — The 111 RM and 116 RM products (Figures 9 and 10, respectively) would pose marketing challenges 
because the test weight and likely total damage would cause the grain to fall into the U.S. No. 4 yellow corn 
grade or lower.2
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Figure 5. The 86 RM product displaying excellent 
grain quality. The red coloration of some kernels 
appears to be a product characteristic.

Figure 6. The 96 RM product displaying excellent 
grain quality.

Figure 7. The 101 RM product displaying good 
quality. Tip shrinkage has occurred because 
kernels were frozen before maturity. 

Figure 4. The 76 RM product displaying excellent 
grain quality.

Corn Relative Maturities and Response to Delayed 
Planting
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Figure 8. The 106 RM product displaying good 
quality. Tip shrinkage has occurred because 
kernels were frozen before maturity.

Figure 10. The 116 RM product displaying poor 
quality. Shrinkage and kernel molds are prevalent, 
which are likely to result in quality discounts when 
sold.

Figure 9. The 111 RM product displaying poor 
quality. Shrinkage and kernel molds are prevalent, 
which are likely to result in quality discounts when 
sold.

Corn Relative Maturities and Response to Delayed 
Planting
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Corn Relative Maturities and Response to Delayed 
Planting

Key Learnings

• The environment during the growing season plays an important role in the actual response of a corn product to 
mid-pollination and black layer formation.

• Late-planted corn appears to require less than expected GDUs to reach mid-pollination.

• Due to the limited number of corn products able to reach black layer, it’s difficult to determine the effect of GDU 
requirement to reach black layer in central Nebraska. However, it did not appear that one can always expect 
black layer will be reached with fewer GDUs when planting late.

• Yield, harvest date, grain moisture content, and grain quality were all impacted by the product RM at the late 
planting date; however, a failure to reach black layer did not necessarily make the RM a poor choice.

• The 106 RM product provided the highest yields and acceptable grain quality in this trial, even though it did not 
reach black layer prior to the end of the growing season.

• It is important to remember that these results occurred with slightly above average GDU accumulation with a 
planting date of June 17 and a near normal frost date. Changes in GDU accumulation and a change in the frost 
date could dramatically change the outcome of these results.

Sources

• 1Frost. 2014. Corn agronomy. Where science meets the field.  http://corn.agronomy.wisc.edu/. 

• 2U.S. Standards. Subpart D—United States standards for corn. 1996. United States Department of Agriculture 
Grain Inspection, Packers and Stockyards Administration Federal Grain Inspection Service. https://www.gipsa.
usda.gov/.

Legal Statements
The information discussed in this report is from a single site, replicated demonstration. This informational piece is designed to report the results of this demonstration and 
is not intended to infer any confirmed trends. Please use this information accordingly.

Performance may vary, from location to location and from year to year, as local growing, soil and weather conditions may vary. Growers should evaluate data from multiple 
locations and years whenever possible and should consider the impacts of these conditions on the grower’s fields. All other trademarks are the property of their respective 
owners. ©2019 Bayer Group. All rights reserved. 3013_R7 
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