
Corn Hybrid Strip Trial - Dryland 

Table 1. Yield (bu/ac) of dryland corn hybrids during 2019 growing season at Grant, NE 

Company Hybrid Relative maturity (days) Yield (bu/ac) 
Dekalb DKC51-20RIB 101 153 

Croplan 4079SS 100 146 

Golden Harvest G03C84-5122-EZ1 103 160 

Pioneer P0589AMXT 105 164 

 

 

Corn Hybrid Strip Trial - Irrigated 

Table 2. Yield (bu/ac) of irrigated corn hybrids during 2019 growing season at Grant, NE 

Company Hybrid Yield (bu/ac) 

Dekalb 242 

Golden Harvest 246 

Croplan 248 

Golden Harvest 250 

Croplan 

DKC61-54RIB 

G11F16-3111A 

DKC60-67RIB 

G06Q68-5222 E-Z
X19110C/VT2P 251 

Soil type: Kuma silt loam 

Previous crop: wheat/forage sorghum  

Seasonal precipitation (May-Oct): 16 inches 

Planting info: 

• May 14

• 34,000 seeds/ac

• Strip 60 ft wide x 1200 ft long

Harvest info: 

• Oct 25

• Strip 60 ft x 1200 ft long (~1.6 acres)

Fertility program: 

 Strip till 32-0-0 @ 15 gal/ac + 28-0-0-5 @ 18 gal/ac

+ 10-34-0 @ 10 gal/ac (120 #N, 41#P, 10 #S)

 Starter 10-34-0 @ 6 gal/ac (24 #P/ac + 7 #N/ac)

 Side-dress 28-0-0-5 @ 14 gal/ac (43 #N/ac)

 Pivot at V10 32-0-0 @ 8 gal/ac (28 #N/ac)

 Pivot at VT 32-0-0 @ 8 gal/ac (28 #N/ac)

Herbicide program: 

 PRE - Buccaneer 5 @ 32 oz/ac + AMS + Atrazine

4L @ 32 oz/ac + Incinerate @ 4.8 oz/ac

 POST – Buccaneer 5 @ 32 oz/ac + AMS + Status

@ 5 oz/ac

Soil type: Kuma silt loam 

Previous crop: winter wheat 

Seasonal precipitation (May-Oct): 16 inches 

Planting info:  

 May 10

 19,000 seeds/ac

 Strips 40 ft wide x 2500 ft long

Harvest info: 

 Oct 25

 Strip 30 ft x 2500 ft long

Fertility program: 

• Sprayer 32-0-0 @ 35 gal/ac (120 #N/ac)
• Starter 10-34-0 @ 5 gal/ac (20 #P/ac + 6 #N/ac)

• Powdered manure @ 12 lbs/ac (insecticide box)
• Side-dress 32-0-0 @ 17 gal/ac (60 #N/ac)

Herbicide program: 

 PRE - Buccaneer 5 @ 32 oz/ac + AMS +

Acuron @ 2.5 qt/ac

 POST – Buccaneer 5 @ 32 oz/ac + AMS + 

Status @ 5 oz/ac
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Impact of hybrid selection, planting date and seeding rates 

on dryland corn in western NE 
Strahinja Stepanovic, Robert Klein, Justin Richardson, Jovan Radojicic, Ognjen Zivkovic 

Figure 1. Field of early-planted corn that dried up due to drought conditions during the early season in 

2017 (left). Areal imagery of the study conducted in 2019 (right). 

Corn is a critical part of dryland crop rotations in western Nebraska and is typically grown either as 

continuous corn or after winter wheat in a three-year winter wheat-corn-fallow rotation. Many farmers 

prioritize planting irrigated acres first, often delaying planting dryland corn until after the USDA Risk 

Management Agency’s final planting date (May 25) for full insurance coverage. 

The May 25 planting cutoff is applied across Nebraska.  Many corn growers in western Nebraska 

perceive this policy as unfair due to the shorter growing season and often better grain yield observed in 

late-planted corn. During the 2017 early season drought, many farmers in Chase County lost their early-

planted dryland corn (Figure 1). Others in the region reported better yield of late-planted dryland corn.  

In response, this two-year study was designed to evaluate the effects of planting dates on dryland corn and 

examine whether hybrid selection and seeding rate recommendations might change as planting dates are 

delayed.  

Figure 2. Weather conditions during the 2018 and 2019 growing season at Grant 
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On-farm strip trial at Stumpf Farm, Grant, NE 

A strip trial was conducted at the Henry J. Stumpf International Wheat Center at Grant during the 2018 

and 2019 growing season on a 75-acre field. The predominant soil type at the site was Kuma silt loam. 

The trial was managed using UNL no-till practices and a fertility program based on 150 bu/ac yield goal. 

In 2018, previous crop was corn, while in 2019 previous crop was winter wheat.  

Four seed corn companies provide their best performing dryland corn hybrids: 

1. Dekalb DKC51-20RIB (101 day)

2. Croplan 4079SS (100 day)

3. Golden Harvest G03C84-5122-EZ1 (103 day)

4. Pioneer P0589AMXT (105 day)

Four hybrids were planted at five planting dates: 

 2018 – May 1, May 10, May 20, May 30, June 10

 2019 – May 4, May 10, May 16, May 31, June 6

Within planting date blocks, hybrids were planted at five seeding rates: 7, 11, 15, 19, and 23 thousand 

seeds/ac. Each hybrid by planting date by seeding rate combination was replicated three times and planted 

into 60 ft x 150 ft strips. The middle 12 rows (30 ft) of each strip was harvested for yield.  

Better yield with early planting 

Early planted corn yielded better regardless of the hybrid and seeding rate (Figure 3, Table 1 and 2). The 

yield penalties for May planted corn, however, were much lower in 2019 due to above average 

precipitation in August and September (Figure 2). For example, yield penalties for late planting ranged 

from 0.5-1.0 bu/ac/day in 2018 and were only 0.2-0.4 bu/ac/day in 2019 growing season (Figure 3, Table 

tt1 and 2).  

Planting in June caused sharper 

decline in grain yield. Between 

May 31st and June 10th yield 

decreased 18-24 bu/ac in 2018 and 

8-10 bu/ac in 2019 (Table 1 and 2). 

Higher yield penalty in 2018 is 

likely associated with below 

average rain in August and 

September (Figure 2).  

Yield penalties for planting after 

May 25 (cutoff date for full 

insurance coverage) and before 

May 31 ranged 0-5 bu/ac in 2018 

and 0-2 bu/ac in 2019, depending 

on the seeding rate (Table 1 and 2). 

Figure 3. Impact of planting date on yield (bu/ac) of dryland 

corn during 2018 and 2019 growing season at Grant. Mean 

values averaged over four corn hybrids and five seeding rates. 
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Good response to higher seeding rates 

The optimal seeding rate is the one that provides the best return (yield/profit) on the investment 

(seed/seed price). Thus, increasing seeding rates beyond point of maximum net return will result in 

economic losses. This point changes depending on the environment (i.e. yield goal) and is usually 

observed at the seeding rate where corn yield starts to plateau.  

Assuming price of seed corn to be $280 per bag (80,000 seeds) and $3.50 ($3.85-$0.35 for harvest and 

hauling)/bu price of corn grain on the market, increasing seeding rate by 2,000 seeds/ac costs $7/ac and 

needs to provide > 2 bu/ac yield increase to be economically justified.   

In 2018, corn responded well to high seeding rates (>17,000 seeds/ac), especially at early-planting dates 

(early-mid May) while increasing seeding rate beyond 17,000 seeds/ac was seldom economically justified 

at late planting dates (Figure 4, Table 1 and 2).  

In 2019, yield increased 6-10 bu/ac for each additional 2,000 seeds/ac regardless of the planting date 

suggesting that economically optimal seeding rates was beyond the highest seeding rate evaluated (23,000 

seeds/ac).  

Figure 4. Yield (bu/ac) of dryland corn as affected by seeding rate (seeds/ac) and planting date during 

2018 and 2019 growing season at Grant. Mean values averaged over four hybrids evaluated in this study. 

Hybrid-specific responses 

Dekalb, Croplan and Pioneer hybrids had similar overall yield in both 2018 and 2019, while Golden 

Harvest under-performed in 2018 and over-performed in 2019 compared to the other three (Figure 5).   

Corn hybrid rankings, however, changed depending on planting date and seeding rate (Figure 6, Table 3 

and 4). In 2018, Croplan performed the best when planted in mid-May planting and seeding rates >15,000 

seeds/ac; the Dekalb had the best yield when planted in early-May at high seeding rates (>15,000 

seeds/ac) and when planted in June; the Pioneer hybrid yielded the best at when planted at low seeding 

rates < 15,000 seeds/ac in the month of May. In 2019, Pioneer was best in early-May at high seeding 

rates, Dekalb was best in June at high seeding rates and Golden Harvest had the best yield in every other 

scenario.  
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Figure 5. Yield (bu/ac) of four hybrids during 2018 and 2019 growing season at Grant, NE. Means 

averaged over five planting dates and five seeding rates.  

Take home messages 

Our data strongly supports earlier planting in dryland corn. Fairness of RMA policy towards western 

Nebraska farmers, however, is subject to debate. In both 2018 and 2019 growing seasons small yield 

penalties occurred between May 25 (the cutoff date for full crop insurance) and May 31, while sharp 

decline in yield was observed when corn was planted in June, especially in 2018 when precipitation in 

August and September was below average.  

There was strong response to seeding rates higher than currently recommended 15,000 seeds/ac. Previous 

modeling studies by Nebraska Extension Specialists Bob Klein and Drew Lyon showed that a harvest 

population of 12,500 plants per acre provided the best economic returns in dryland corn production in 

western Nebraska. We are reluctant to recommend increasing seeding rates > 15,000 seeds/ac as both 

2018 and 2019 growing season had above average precipitation. In semi-arid regions impacted by 

intermittent periods of drought, such as in western Nebraska, evaluating response of dryland corn to 

seeding rates in a drier year would be a necessity.  

Hybrid selection showed once again to be one of the most important decisions in dryland corn production. 

However, better understanding of hybrid-specific responses to planting dates and seeding rates can cause 

large yield difference. Multi-year evaluation would be beneficial to better understand the climate 

variables that make one hybrid yield better than the other. 
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Table 1. Yield (bu/ac) of dryland corn in 2018 growing season as affected by planting date and seeding rate. 

Shaded cells represent the area beyond the maximum net return (seed corn = $280/bag, corn grain = $3.50/bu). 

Seeding rate 

(sseds/ac) 

Planting date 

1-May 6-May 11-May 16-May 21-May 26-May 31-May 5-Jun 10-Jun

23,000 114 113 110 109 106 104 99 88 75 

21,000 111 110 109 107 105 104 99 87 73 

19,000 107 108 107 106 105 103 98 86 71 

17,000 103 104 105 103 103 101 97 84 68 

15,000 98 99 100 98 99 97 93 80 64 

13,000 92 92 93 91 90 90 87 75 60 

11,000 84 84 84 81 79 81 79 69 55 

9,000 74 74 73 71 69 71 71 62 49 

7,000 63 63 62 60 59 62 62 54 43 

Table 2. Yield (bu/ac) of dryland corn during 2019 growing season as affected by planting date and seeding rate. 

Seeding rate 

(sseds/ac) 

Planting date 

1-May 6-May 11-May 16-May 21-May 26-May 31-May 5-Jun 10-Jun

23,000 150 147 144 144 144 143 140 136 132 

21,000 143 140 137 137 137 136 134 130 125 

19,000 136 133 131 130 130 129 127 123 118 

17,000 128 126 123 123 123 122 120 116 111 

15,000 120 118 114 114 115 115 113 109 104 

13,000 111 109 106 106 107 107 106 101 96 

11,000 102 99 96 96 98 99 98 93 87 

9,000 92 89 86 87 88 90 89 84 79 

7,000 82 79 76 76 79 80 80 75 70 

Table 3. The highest yielding corn hybrid for a given planting date and seeding rate in 2018; Dekalb DKC51-

20RIB (D), Croplan 4079SS (C), Golden Harvest G03C84-54122-EZ1 (GH) and Pioneer P0589AMXT (P).  

Seeding rate 

(sseds/ac) 

Planting date 

1-May 6-May 11-May 16-May 21-May 26-May 31-May 5-Jun 10-Jun

23,000 D D D C C C C C D 

21,000 D D D C C C C D D 

19,000 D D D C C C C D D 

17,000 D D D C C C D D D 

15,000 P P P P P D D D D 

13,000 P P P P P P D D D 

11,000 P P P P P P D D D 

9,000 P P P P P P P D D 

7,000 P P P P P P P P P 

Table 4. The highest yielding corn hybrid for a given planting date and seeding rate in 2019; Dekalb DKC51-

20RIB (D), Croplan 4079SS (C), Golden Harvest G03C84-54122-EZ1 (GH) and Pioneer P0589AMXT (P). 

Seeding rate 

(sseds/ac) 

Planting date 

1-May 6-May 11-May 16-May 21-May 26-May 31-May 5-Jun 10-Jun

23,000 P P D GH GH D D D D 

21,000 P P GH GH GH GH GH D D 

19,000 P P GH GH GH GH GH GH D 

17,000 P P GH GH GH GH GH GH GH 

15,000 P P GH GH GH GH GH GH GH 

13,000 GH GH GH GH GH GH GH GH GH 

11,000 GH GH GH GH GH GH GH GH GH 

9,000 GH GH GH GH GH GH GH GH GH 

7,000 GH GH GH GH GH GH GH GH GH 
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Figure 6. Hybrid-specific yield responses to planting date and seeding rates during 2018 and 2019 

growing season at Grant.  
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Cover Crops and Wheat Stubble Management Affect Rainfed Corn 

Productivity in Semi-Arid Western Nebraska 
Alexandre Tonon Rosa, Strahinja Stepanovic, Cody Creech, Roger Elmore, Daran Rudnick, 

Chuck Burr and Rodrigo Werle 

Producers are questioning whether the incorporation of cover crops (CC) in semi-arid areas 

would deplete soil water and reduce grain yield of subsequent crops. Proper wheat stubble 

management at harvest plays an important role in the water availability for the subsequent corn 

crop. Cover crops use a significant amount of water and can immobilize nitrogen in the soil, 

affecting subsequent corn productivity. 

The objective was to evaluate the impact of wheat stubble management height combined with 

CC species selection on soil water, nitrogen levels and subsequent corn productivity. 
• Treatments:

o Three CC Mixes: (1) No cover crop, (2) winter-sensitive killed in the winter, (3) 
winter-hardy mixture terminated 2 weeks prior to corn planting.

o Two wheat stubble management height: (1) Short and (2) tall stubble.

• Locations: Sidney, Grant, North Platte and Gothenburg, NE.

• Year: 2018

Take home message 
 Wheat stubble management height did not influence any of the results probably due to above-

average rainfall during 2018;

 Cover crops reduced soil water content especially by the end of the fall (maximum biomass

of CC), and late in spring (by corn planting time);

 Cover crops likely induced nitrogen immobilization, reflecting nitrogen status on corn at

early reproductive stage;

 Cover crops winter-hardy treatment reduced corn grain yields;

 Even in wet years (2018), caution and proper management should be taken when

incorporating cover crops in cropping systems of semi-arid regions.

 Soil Volumetric Water Content (%):
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 Soil Nitrogen from 0-10 and 10-20 cm deep:

 Nitrogen status in Corn at R2 growth stage:

 Corn grain yield:
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Agroecosystems Entomology Lab Projects at 

the Stumpf International Wheat Center 
Julie A. Peterson 

Updated: December 12, 2019 

1) Wheat Insect IPM

Surveys for wheat stem sawfly 

Years: 2014-2017  

Summary: The wheat stem sawfly is a damaging pest of winter wheat. Annual surveys conducted across the 

Panhandle and West Central NE districts (of which Stumpf was one of ~30 sampled sites) indicate that this pest 

has not yet reached southwestern or West Central Nebraska. Surveys were suspended in 2018 but can be 

continued in the 2020’s to document the range of this pest so that any changes can be rapidly detected and 

wheat growers informed.  

Funding: Internal from Peterson and Jeff Bradshaw programs. 

Products & Impact: Distribution maps generated each year and presented in four extension talks (by Peterson, 

many more presented by Bradshaw) and published in four extension articles (CropWatch and Crop Production 

Clinic Proceedings). 

2) Corn Insect IPM & Resistance Management

Biological control for western corn rootworm  

Years: 2014-2015 

Summary: The Stumpf farm irrigated corn pivot was one of five locations 

sampled in a region-wide survey that found potential biological control agents (naturally-occurring microbes 

that will attack and kill rootworm larvae). Promising samples of entomopathogenic fungi (132 isolates) and 

nematodes (15 isolates) were collected, identified, and studied for their potential to be used to control corn 

rootworm larvae. Over a dozen highly promising candidates were found and will be further developed for 

potential use in the field to manage this highly damaging and resistance-prone corn pest. 

Funding: Nebraska Corn Board Grant, Peterson start-up funds, collaboration with Drs. Tony Adesemoye, Tom 

Powers, Lance Meinke, and Gary Yuen. 

Products & Impact: Major focus of dissertation by PhD student Camila Oliveira Hofman (graduated August 

2018); one manuscript published and one manuscript submitted. Results shared in two published abstracts, 

seven research talks, five research posters, eleven extension talks, and one extension poster. 

Insecticide and Bt trait efficacy trials for western corn rootworm 

Years: 2017-2019 

Summary: The efficacy of at-plant, in-furrow chemical insecticides, seed treatments, and Bt traits (and various 

combinations/rates of these crop protection products) was tested by looking at rootworm feeding to corn roots 

and impact on crop yield. 

Funding: Valent USA. 

Products & Impact: Results presented at three extension talks and manuscript published in Arthropod 

Management Tests.  

Insecticide efficacy trials for western bean cutworm 

Years: 2016-2019 

Summary: The efficacy of foliar insecticides and Bt traits was tested by looking at WBC 

survival, feeding damage to ears, and impact on crop yield. Impact on natural enemies was 

also assessed. Pest pressure is highly reliable at Grant and I wish to continue these trials at 

the Stumpf location for 2020 and beyond. 

Funding: FMC, Corteva, Syngenta. 

Products & Impacts: Results shared in Arthropod Management Tests, one CropWatch 

article, two CPC Proceedings articles, and ten extension talks.  
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Western bean cutworm population sampling for pyrethroid and Bt resistance bioassays 

Years: 2017-2019 

Summary: Extensive resistance bioassays were performed from WBC populations in Nebraska (Stumpf was 

one of eight NE sites), Kansas, Ohio, Michigan, New York, and Canada to test for resistance to Bt traits 

(primarily Cry1F) and pyrethroid insecticides (primarily bifenthrin). This includes installation of a large walk-in 

black light trap and monitoring multiple times per week during the moth flight. Results indicate that Cry1F 

resistance is widespread in NE and other states; however, bioassay results did not find significant resistance to 

pyrethroids, therefore other pesticide application issues that could lead to failures of these products in the field 

are being studied in collaboration with Dr. Greg Kruger. 

Funding: USDA-CARE Grant ($150K) and USDA-Biotechnology Risk-Assessment Grant ($500K). 

Collaborators at Kansas State, Ohio State, Michigan State, Cornell, Univ. of Guelph and USDA-ARS. 

Products & Impact: Major focus of dissertation by PhD student Débora Montezano (graduated May 2019) and 

post-doctoral scholar Katie Swoboda Bhattarai; one manuscript published. Results shared in one published 

abstract, six research talks, three research posters, twelve extension talks, and one extension poster. 

Impact of Bt refuge design on cross-pollination and protein expression 

Years: 2018-2019 

Summary: Bt and non-Bt corn plants have been planted in various structured vs. mixed refuge scenarios to 

better understand how the Refuge-in-a-Bag approach may be affecting cross-pollinations between Bt and non-

Bt plants, expression of Bt proteins in these plants, and subsequent infestations of WBC. This data will be 

critical in assessing the risk for resistance evolution under these scenarios. 

Funding: USDA-Biotechnology Risk-Assessment Grant ($500K) 

Products & Impact: As this field work has just started in 2018, we do not yet have any products. Impacts will 

include affecting decisions by EPA on refuge requirements for western bean cutworm. 

Biological control of western bean cutworm using parasitoid wasps 

Years: 2018 

Summary: Two million parasitoid wasps (tiny insects that attack WBC eggs) were released at two replicated 

plots in 2018. Results indicate that these wasps will rapidly disperse within an area of one hectare and will 

readily attacked WBC egg masses in field corn. This is a collaborative project with Jeff Bradshaw. 

Funding: USDA-Hatch Multistate Project Grant ($500K) 

Products & Impact: Results shared in two research talks, two research posters, four extension talks, and one 

extension poster. 

3) Pollinator Conservation

Pheasants Forever Youth Pollinator Habitat planting 

Years: 2016 

Summary: Assisted in the planting of a 0.5 acre 

Pollinator Habitat just south of the main building, in partnership with Pheasants Forever, USDA-NRCS, and 

local Perkins County youth. 

Funding: Pheasants Forever 

Products & Impact: Engaged >25 youth from the community in pollinator conservation. 

Survey of conservation habitats near crop fields for pollinators and pests 

Years: 2018  

Summary: Recorded plant-insect associations for pollinators and pests at pivot corner conservation planting at 

the southwest corner of the irrigated pivot at Stumpf. Part of collaboration across the state with five other UNL 

Dept. of Entomology faculty. 

Funding: USDA-NIFA/North Central Region IPM Center Agricultural Production Pollinator Habitat Survey 

grant ($20K). 

Products & Impact: One research poster presented. 
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