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Response to Late-Season Hail Damage in Irrigated Corn
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Introduction
After a hail event, decisions on how to manage a field to 
reduce economic loss and prepare for the next year’s crop 
can be complicated. Unfortunately, hail damage in crop 
fields is not a novel occurrence for growers in Wyoming. A 
team of researchers at the James C. Hageman Sustainable 
Agriculture Research and Extension Center (SAREC) 
decided to take advantage of a 2016 hail storm and 
designed a study in hailed-out irrigated corn to evaluate 
impacts of different management responses.

Objectives
The objectives of this study were to: (1) determine 
the best practice to manage hail-damaged corn stalks; 
(2) evaluate winter cereal cover crops sown into hail-
damaged corn fields; (3) measure the impact that 
management decisions have on the next year’s corn crop; 
and (4) calculate the economics for each treatment.

Materials and Methods
On July 27, 2016, SAREC was hit with a hail storm that 
resulted in a complete loss of the irrigated corn crop. On 
August 12 and 17, four corn-management treatments 
were applied to the hailed-out corn on two center-
pivot irrigated fields (Table 1). Cereal cover crops were 
seeded on August 18 and 20 across all corn-management 
treatments (Table 2). Cattle were grazed from November 
2016 through February 2017, and exclusion zones were 
set up in each treatment to compare grazing impact. 
Above-ground biomass of cover crops was sampled in 
grazed and ungrazed areas on October 10, 2016 (before 
grazing) and March 25, 2017 (after grazing). Biomass 
samples were analyzed for forage quality as well as dry 
matter produced on a per-acre basis. Soil nitrogen (N) 
was measured across all treatment combinations (corn 
management × cover crop × grazing) in the top 10 inches 

on March 25, 2017, followed by field cultivation. Corn was 
sown on May 11, 2017, and harvested November 20, 2017, 
with a Kincaid plot combine. Two 25-foot corn rows were 
harvested for each treatment combination. Each treatment 
was replicated twice, with three sample plots in each 
replicate. Equations to calculate N credits (non-fertilizer 
N available to the corn crop), cover crop animal feed value, 
and corn yield value can be found in Table 3.

Results and Discussion
Across all combinations, the most cost-effective 
treatment was to shred the hailed corn stalks, plant 
winter wheat, and winter graze the field. This treatment 
combination only lost, on average, $169/ac (Table 4). 
Without incorporation of grazing, cover crops increased 
cost by an average of $50 to $150/ac (Table 4, Ungrazed). 
When livestock are incorporated into the field, winter 
wheat, rye, and triticale at a 1/2-seeding rate are all 
economically competitive with fallow (Table 4, Grazed). 
No-till and cover crop treatments also have the added 
value of reducing wind erosion and contributing to soil 
organic matter.
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Table 1. Corn stalk management treatments (Management) and associated cost of operation (Cost). Cost includes field operations and herbicide 
application.

Management Description  Cost1

Drill Corn stalks left standing, glyphosate applied $13.93

Shred Corn stalks shredded, glyphosate applied $24.73

Disc Two field passes with a tandem disc $17.84

Shred/Disc/LS Corn stalks shredded, followed by a single pass with a tandem disc, followed by a single pass with a Landstar 
(LS) finishing cultivator.

$24.59

1William F. Lazarus, University of Minnesota Extension, machinery cost estimator

Table 2. Winter cereal cover crop treatments, seeding rates, and associated operation costs.

Cover Crop Fallow Sorghum Wheat Rye Triticale Triticale(1/2 rate)

Cultivar n/a Grazex III SY Wolf Guardian Fall Fridge Beardless Fridge Beardless

Seeding Rate n/a 30 lb/ac 120 lb/ac 120 lb/ac 120 lb/ac 60 lb/ac

Operation Costs $0.00 $40.38 $37.98 $54.78 $78.78 $48.78

Table 3. Equations to calculate system credits.

Rotation Credits Equation

Soil Nitrogen (N) Credit Spring Soil N (lb/ac) × Price of Urea ($0.36/lb) × 2.21

Cover Crop N Credit Spring Biomass PAN2 (lb/ac) × Price of Urea ($0.36/lb) × 2.2

Cover Crop Feed Value Spring Biomass (ton/ac dry wt) × Price of Silage ($42.60/ton)

2017 Corn Grain Yield Value Corn Yield (bu/ac) × Local Cash Price ($3.15/bu)

12.2 is the constant used to convert urea to N; 2PAN is plant-available N

Table 4. Value of each management combination ($/ac). Costs include fall corn management (Table 1), cover crop seed and planting (Table 2), 
and conventional corn production ($736/ac). Credits include those presented in Table 3, calculated for each management by cover crop by grazing 
combination.

UNGRAZED Fallow Sorghum Wheat Rye Triticale Triticale(1/2)

Drill -$252 -$282 -$276 -$331 -$377 n/a

Shred -$324 -$314 -$349 -$386 -$435 -$423

Disc -$233 -$356 -$287 -$422 -$464 -$425

Shred/Disc/LS1 -$211 -$261 -$309 -$251 -$350 -$268

GRAZED Fallow Sorghum Wheat Rye Triticale Triticale(1/2)

Drill -$225 -$323 -$213 -$256 -$279 n/a

Shred -$201 -$291 -$169 -$264 -$247 -$226

Disc -$284 -$292 -$281 -$279 -$369 -$256

Shred/Disc/LS1 -$239 -$331 -$281 -$200 -$237 -$201

1Corn stalks shredded, followed by a single pass with a tandem disc, followed by a single pass with a Landstar (LS) finishing cultivator.
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