Impact of hail damage on grain quality
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Two large and severe hail storms occurred in Iowa during the 2009 growing season.  The first occurred on July 24, 2009 in northeast Iowa and caused damage to over 400,000 crop acres, with at least 10 percent of this acreage receiving around 100 percent yield loss.  The second storm occurred on August 9, 2009.  This storm travelled approximately 150 miles, from Western Sac and Ida counties to Eastern Grundy county.  This hail swath was about 10 miles wide, between highways IA175 and US20, with 3 miles in the middle being almost completely lost.  In both storms, the stones were large, and created major damage to plants.  In the second storm, developing grain also was affected raising concerns about marketability of grain from hail damaged areas and potential mycotoxin contamination.  As corn producers in the affected areas made decisions about the management of their damaged crops, the most common question they had was, “what impact does hail damage have on grain quality, ear rot severity and mycotoxin contamination?”    Although it is generally accepted that hail damage is detrimental to grain quality, there is little quantitative information available to respond to this question and so we initiated a survey to address the following questions:

1.  How much does hail damage increase susceptibility to ear rots?

2.  What is the severity of mycotoxin risk associated with hail-damaged grain?
3.  How does hail damage affect grain quality characteristics including test weight, seed weight, moisture, protein, oil, starch and density?
Sample collection

Growers in hail damaged areas were invited to submit ear samples from affected fields by Iowa State University Extension agronomists and Corn and Soybean Initiative partners.  A sample of 24 ears was collected systematically from each field.  Ear samples were shipped overnight to the ISU Plant Pathology Department.  Samples were stored at 4C (40F) until processing.  For each field, growers were also asked to provide information on percent hail damage to the crop, growth stage of crop at the time of the storm, hybrid and if a fungicide was applied or not.  Ear samples were also collected from unaffected areas bordering the hail-damaged area.
Grain quality assessments

Each ear was visually assessed for percent hail damage, ear rot severity and ear rots present.  All ears from a field were shelled to give one composite grain sample which was aspirated in a Rice laboratory Aspirator (setting 300) to remove fines and other materials, as combining in the field would do. The clean grain and liftings from each field were stored as two separate subsamples.   For each subsample, test weight, seed weight, moisture, protein, oil, starch and density were measured on wet grain.  Subsamples were then dried to less than 15% moisture before being ground using a Romer mill.  Mycotoxins (aflatoxins, fumonisins, deoxynivalenol (DON) and zearalenone (ZEA)) in each subsample (clean and liftings) were measured using antibody-based lateral flow test strips (Rapid One-Step Assay (ROSA), Charm Sciences, Lawrence, MA).  Samples with detectable levels of DON were tested for zearalenone.  Samples with mycotoxin levels above the quantitation limits for the lateral flow strips were tested using HPLC.    
Preliminary results
As of October 29, 2009, ear samples from 45 fields had been received.  In addition, eight samples were received of combined grain from fields from which ears were sampled.  Of these samples, 37 were from fields damaged in the second hail storm that occurred in early August and five were from fields damaged in the first hail storm.  The remaining three fields were not damaged by hail.
Preliminary data collected from these 45 fields are shown in Table 1.  A full report of this survey will be available on the ICM news website (http://www.extension.iastate.edu/cropnews/) when data collected from all fields sampled have been compiled and analyzed.
Table 1.  Preliminary percent hail damage, percent ear rot, grain quality characteristic and mycotoxin data of 45 field samples (45 aspirated ear samples and 8 combined samples) received as part of the Iowa Hail Damage – Grain Quality survey.
	
	Mean

percent hail damage
	Mean percent ear rot
	Grain Quality
	Mycotoxin

	
	
	
	Percent clean
	Oven Moisture

(%)
	Test Weight
	Protein
	Oil
	Starch
	Density
	TGW
	Fumonisin
	DON
	ZEA

	
	
	
	
	
	lb/bu
	% 15%M
	% 15%M
	% 15%M
	g/cc 15%M
	g/1000 @15%
	ppm
	ppm
	ppm

	Number of samples
	45
	45
	53
	53
	53
	53
	53
	53
	53
	53
	34
	34
	34

	Mean
	3.8
	9.7
	79.0
	24.75
	51.55
	7.70
	3.37
	60.94
	1.260
	268.12
	0.4
	2.7
	0.5

	High
	17.9
	48.3
	99.3
	33.0
	58.9
	10.1
	4.1
	63.1
	1.320
	368.1
	4.8
	>6.0
	>1.4

	Low
	0
	0.4
	11.5
	13.0
	42.3
	6.5
	2.8
	59.5
	1.181
	127.7
	NDa
	ND
	ND

	Number of samples testing positive 

(percent)
	NAb
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	52.9
	97.1
	76.5


a Not detected
b Not applicable
