




Managing Fusarium Head Blight 
(Scab) in Louisiana Wheat

Boyd Padgett, Trey Price and Steve Harrison

Fusarium head blight (scab) caused primarily by Fusarium 
graminearum devastated Louisiana wheat during the 2015 
through 2017 growing seasons. The fungus causes shriveled 
seed, reduces yield and test weight, and produces the myco-
toxin deoxynivalenol, which is toxic to animals and humans. 
Damage caused by this disease was, in part, responsible for 
the lowest wheat acreage recorded for Louisiana in recent 
years. Among the reasons this occurred was warm, wet 
weather that persisted during flowering that favored infec-
tion and sustained epidemics. Additionally, the lack of highly 
effective management practices, such as resistant varieties or 
effective fungicides, makes the disease difficult to manage. 

Managing scab begins with knowing the conditions 
that favor infection and disease development. The fungus 
can infect corn; therefore, wheat grown in fields planted to 
corn the previous year have a higher risk of developing scab. 
Infected corn debris, as well as wheat straw and other host 

materials, can harbor the pathogen and serve as initial inoc-
ulum. Fungal spores produced on this debris are dispersed to 
nearby wheat plants by rain splash or wind. Other inoculum 
can be introduced into the field as windblown spores. Later 
in the season, plant-to-plant spread is possible. Infection can 
occur at any time from head emergence to harvest, but infec-
tion during flowering through the soft dough stage is most 
damaging. Conditions that favor infection are temperatures 
from 75 to 85 degrees and 48 to 72 hours of free moisture. 
Symptoms of the disease are shown in the accompanying 
photos.

While no single management practice is effective, com-
bining a moderately resistant variety with a timely fungicide 
application for suppression can significantly reduce damage. 
Other practices that may aid in management include crop 
rotation with nonhost crops, tillage, mowing or shredding, 
and staggered planting or varietal maturity. At harvest, 
combine fan speed may be increased to blow out infected 
seed, which is lighter than healthy seed. Additionally, seed 
cleaning equipment may help remove affected seed but may 
not be cost-effective. These cultural practices alone will not 
completely manage Fusarium head blight. An integrated 
approach is required to lessen the impact of Fusarium head 
blight. It important to have a management plan in place 
before planting.
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Symptoms of scab can appear 10 to 14 days after flowering as bleached heads, 
which can be seen from the turn row or head row. Photo by Boyd Padgett

Discoloration is caused by millions of microscopic spores or reproductive 
structures of the fungal pathogen. Healthy kernels usually appear along with 
the diseased kernels on the same head. Photo by Trey Price
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During the past several years, LSU AgCenter scientists 
have evaluated scab severity in variety trials and in inocu-
lated, misted nurseries at several locations. These ratings can 
be found at www.wheat.lsu.edu. This information can be used 
to avoid planting a susceptible variety. However, varieties that 
have low scab ratings may still be genetically susceptible to 
infection because conditions during flowering did not favor 
infection and disease establishment. Determining genetic 
resistance should be based on results from multiple locations 
in years when scab was present. AgCenter scientists also col-
laborate in the U.S. Wheat and Barley Scab Initiative (https://
scabusa.org/) to identify varieties and management practices 
to control this disease. In addition, new and existing fungi-
cides are evaluated to manage this disease.

It is common to see two to three years of scab epidemics 
followed by years with little to no disease. A risk assessment 

tool that is based on temperature and relative humidity 
is available online at www.wheatscab.psu.edu. It includes 
regional commentary to help determine risk at any location. 
This is the only practical way to determine the need to spray 
because scab symptoms may not show up for a week or more 
after infection occurs.

More information is available online at www.scabsmart.org 
and www.scabusa.org.

Boyd Padgett is a professor at the Dean Lee Research, Extension and Education 
Center. Trey Price is an assistant professor at the Macon Ridge Research Station. 
Steve Harrison is the Walker T. Nolin Professor in the School of Soil, Plant and 
Environmental Sciences.

Bleached heads are often mistaken as maturing wheat. Upon close inspection, 
affected wheat heads will usually have infected kernels showing a bleached 
appearance with pinkish, salmon or light orange coloration along the bracts 
at the base of the spikelets. Photo by Boyd Padgett

In extreme cases, the entire wheat head may be infected. At harvest, affected 
seed will be shriveled, off-color and much lighter than healthy kernels and are 
referred to as “tombstones.” Photo by Trey Price

	 Louisiana Agriculture, Summer 2018         29



Louisiana Farmers' Perceptions 
of Major Challenges to 
Compliance With the Food 
Safety Modernization Act

Achyut Adhikari, Krishna P. Paudel and Kathryn 
Fontenot

Food safety is a global concern. In the United States, 
the Centers for Disease Control (CDC) monitors and reports 
on foodborne outbreaks and health hazards every year. 
From 2000 to 2010, the CDC, along with the Food and Drug 
Administration (FDA), reported increases in the prevalence of 
foodborne diseases linked to fresh produce, most of which is 
imported into the United States. These reports and consumer 
concerns led to the passage of the Food Safety Modernization 
Act (FSMA) of 2011.    

Before 2011, producers and processors voluntarily fol-
lowed good agricultural practices (GAP), good manufacturing 
practices (GMP) and hazard analysis and critical control plans 
(HACCP) to minimize the risk of foodborne diseases. The 
FSMA, however, authorized the FDA to set mandatory, sci-
ence-based, prevention-oriented standards in five key areas: 
(1) food preventative controls, (2) produce safety, (3) import 
safety, (4) international adulteration, and (5) sanitary transpor-
tation. These FDA standards apply to the majority of entities 
involved in the U.S. food supply chain, both international and 
domestic, including farmers and food processors in Louisiana. 
The FSMA Produce Safety Rule requires farmers who are 
growing crops that are consumed raw to follow preventive 
approaches to food safety as opposed to reactive approaches. 
While deemed necessary to enhance food safety, these regu-
lations may place certain burdens on farmers.

To aid Louisiana producers in achieving compliance, the 
LSU AgCenter, with support from the Louisiana Department 
of Agriculture and Forestry and the Southern Region FSMA 
Training Center, has been conducting sessions on the 
Produce Safety Alliance (PSA) growers training course. After 
completing the LSU AgCenter training, the farmers are con-
sidered to be in compliance with the Produce Safety Rule 
training requirement, and they receive a certificate from the 
Association of Food and Drug Officials, which is an inter-
national nonprofit organization recognized by the FDA to 
manage mandatory training.

To better understand Louisiana farmers’ perceptions of 
the FSMA, LSU AgCenter researchers conducted a study to 
identify the major challenges farmers face to comply with 
the new food safety system and to identify the influence of 
several factors on the intensity of major challenges related to 
compliance.

The researchers collected data from Louisiana producers 
during LSU AgCenter educational meetings in 2017. A total of 
53 producers responded to questions on major challenges to 
compliance with the Food Safety Modernization Act and indi-
cated there were three: the cost of implementing the safety 
measures, lack of knowledge about the FSMA, and the avail-
ability of information about the FSMA.

RECOMMENDATIONS
Recommendations are that the LSU AgCenter continue 

to take steps to enhance farmers’ awareness of all training 
opportunities available to be FSMA compliant. More training 
and more knowledge can also lead to enhanced perceptions 
and attitudes about the role of this landmark act in ensuring 
food safety in an increasingly globalized society. 

DIRECT MARKETING AND SALES CONTRACTS
Direct marketing provides opportunities for farmers 

to make additional revenue from farming. As part of this 
study, the AgCenter researchers also wanted to identify fac-
tors affecting direct marketing channel choice among the 
53 Louisiana producers as well as to determine the share of 
sales to different direct marketing outlets. Direct marketing 
has been growing steadily as a marketing channel of choice 
among farmers in the United States. As health awareness 
increases, so has consumer desire to buy from local sources. 
Direct marketing involves selling products directly to con-
sumers, retailers or local institutions such as hospitals, food 
distribution hubs and schools. Farmers choose to sell these 
products either through a contract or an open-market sale. 

Thirty-nine farmers indicated that they have participated 
in direct marketing, whereas 10 farmers have not participated 
in this marketing channel. Only 17 farmers had contracts to 
sell their products to retail outlets and three farmers had con-
tracts to sell their outputs to local institutions. If farmers are 
selling outputs directly, they are selling to consumers from 
farm stores or selling to retailers. Very few farmers are selling 
to institutions and regional food distributors under contract.

Results of the survey indicate that as the number of 
restaurants and other retail outlets increase in the zip code 
or parish where farmers are located, the probability of selling 
using direct marketing increases. The researchers also found 
that if the farm is specializing in one or all production activi-
ties, the sales to farm stores and farmers markets increases.

Achyut Adhikari is an assistant professor in the School of Nutrition and Food Science, 
Krishna P. Paudel is the Gilbert Durbin Endowed Professor in the Department of 
Agricultural Economics and Agribusiness, and Kathryn Fontenot is an associate 
professor and extension specialist in the School of Plant, Environmental and Soil 
Sciences. 
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Influence of Seeding Rate and 
Nitrogen Rate on Grain Yield 
of Two Corn Hybrids Differing 
in Ear Flex on Mississippi River 
Alluvial Soils

Henry J. Mascagni Jr. and Brenda Tubaña

Corn grain yield and seed quality depend on the inter-
action of management and climate. Although an adequate 
number of plants is needed for maximum yield, too high a 
population may reduce yield and produce additional plant 
stress. Hybrid traits such as root and stalk quality help deter-
mine the optimal number of plants needed to produce 
maximum yield. Another important trait influencing optimal 
plant population is ear flex, or the ability of the plant to adjust 
ear size based on growing conditions. Because ear size may 
increase when growing conditions are good, fewer flex-ear 
plants are required for maximum yield. For fixed-ear hybrids, 
high plant populations required for maximum yield in good 
years may depend on a hybrid’s drought tolerance. Severe 
moisture stress with higher plant populations may affect 
plant growth and plant health. Hybrid choice and seeding 
rate may also affect the optimal nitrogen rate. To maximize 
yield potential and profitability, more research is needed on 
optimum seeding rates and nitrogen requirements for com-
mercial hybrids currently being marketed.

Field experiments were conducted in 2013 and 2015 
on Sharkey clay at the Northeast Research Station near St. 
Joseph, Louisiana, to evaluate the influences of seeding rate 
and nitrogen rate. A fixed-ear hybrid Dekalb DKC 66-97 and 
a flex-ear hybrid REV 28HR20 were evaluated at four seeding 
rates and nitrogen rates. Seeding rates were 26,400, 30,800, 
35,200 and 39,600 seeds per acre, with targeted populations 
of 24,000, 28,000, 32,000 and 36,000 plants per acre. The 

harvested plant populations were within 5 percent of the 
number of seed planted in each instance. Corn was planted 
on March 21, 2013, and March 30, 2015. Nitrogen fertilizer was 
applied at the two-to-three-leaf stage at rates of 200, 250 and 
300 pounds per acre. The trials were conducted under irri-
gated and nonirrigated conditions each year, with four furrow 
irrigations in 2013 and three furrow irrigations in 2015.

Rainfall was well-distributed each year, resulting in good 
grain yields in the nonirrigated trials (Figure 1). Average grain 
yields generally increased for the fixed-ear hybrid as seeding 
rates increased regardless of soil moisture status, ranging 
from 150.6 to 178.6 bushels per acre in nonirrigated trials 
and 161.9 to 200.4 bushels per acre in irrigated trials. Flex-ear 
average grain yields across seeding rates ranged from 174.1 to 
183.3 bushels per acre nonirrigated and 183.3 to 198.4 bushels 
per acre irrigated. Optimal seeding rates for the flex-ear 
hybrid were 26,400 seeds per acre in non-irrigated trials and 
30,800 seeds per acre in irrigated trials. Optimal seeding 
rates for the fixed-ear hybrid were 30,800 seeds per acre in 
nonirrigated trials and 39,600 seeds per acre in irrigated trials. 
Nitrogen use increased as seeding rates increased for each 
hybrid in all trials (Figure 2), with little interaction among the 
variables studied. Responses to nitrogen rates across seeding 
rates were similar for both hybrids.

Because of relatively good rainfall distribution, conditions 
were conducive for plant development even without irriga-
tion. The flex-ear hybrid has the ability to increase ear size at 
low plant populations when growing conditions are good, 
thus reducing the optimal number of plants required for 
maximum grain yield compared to hybrids that have fixed-ear 
traits. Ear size was measured, and in general, the flex-ear 
hybrid produced larger ears than the fixed-ear hybrid, partic-
ularly at the lower seeding rates.

In situations with lower yield expectations, fewer plants 
may be required for maximum grain yield, particularly when 
planting a flex-ear type hybrid. In these cases, growers can 
reduce seed cost by planting fewer seeds per acre.

Henry J. Mascagni Jr. is a professor at the Northeast Research Station in St. Joseph, 
Louisiana, and Brenda Tubaña is the Jack E. and Henrietta Jones Professor in the 
School of Plant, Environmental and Soil Sciences.

FIGURE 1. Influence of seeding rate, averaged across N rates, on grain yield 
for two corn hybrids on nonirrigated and irrigated Sharkey clay at St. Joseph, 
averaged across 2013 and 2015.

FIGURE 2. Influence of nitrogen rate and seeding rate, averaged across 
hybrids, on grain yield on nonirrigated and irrigated Sharkey clay at St. Joseph, 
averaged across 2013 and 2015.
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Fig 1. Influence of seeding rate, averaged across N rates, on grain yield for 
two corn hybrids on non-irrigated and irrigated Sharkey clay at St. Joseph, 
averaged across 2013 and 2015.
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Fig 2. Influence of nitrogen rate and seeding rate, averaged across hybrids, 
on grain yield on non-irrigated and irrigated Sharkey clay at St. Joseph, averaged across 2013 
and 2015.
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For the latest research-based information
 on just about anything, visit our website at:

www.LSUAgCenter.com

@LSUAgCenter

At the LSU AgCenter, we’re helping Louisiana grow in areas that improve 

your life. Our research and educational programs provide the tools you 

need to live well and thrive in a growing, changing world.  


