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Balancing oat kernel size and fiber content

December 20 2021, by Adityarup

Loose cluster of oat flowers or panicles. Oats contain beta-glucans which are
soluble fibers. They have a host of health benefits. These include lowering total
and LDL cholesterol levels. Credit: Marcelo Pacheco

Oats are full of essential nutrients and are a great source of energy. They
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also provide dietary fiber, a key part of healthy, balanced diets.

In a new study, researchers showed that the fiber content in oats can vary
with the size of oat kernels. They recently published their research in
Crop Science Journal, a publication of the Crop Science Society of
America.

The kernel includes the edible seed and husk (outer shell) of the oat
plant. That's where most of the nutrients are concentrated.

Kernel size is a key parameter for growing and processing oats. Milling
facilities processing oat usually prefer larger kernels. The oat industry
also desires higher fiber content in oat crops.

According to the study, those two criteria—kernel size and fiber content
in oats—appear to be at odds with each other. The researchers found that
as oat kernel size increases, fiber content often decreases.

The study was led by Marcelo Pacheco, a researcher at the Federal
University of Rio Grande do Sul in Brazil. Pacheco and colleagues
focused on one major component of oat fiber called beta-glucan. They
found that selecting during the breeding process for wider and thicker
kernels lowered the amount of beta-glucan in those kernels.

277



PHYS {®40RG

Closeup of oat grains in their husks. Milling facilities processing oat usually
prefer larger kernels. The oat industry also desires higher fiber content in oat
crops. Credit: Marcelo Pacheco

Beta-glucans are soluble fibers. They have a host of health benefits.
These include lowering total and LDL cholesterol levels.

"Oat breeding programs that aim to maintain minimum levels of beta-
glucan for nutrition and minimum kernel widths for milling will need to
screen for both traits," wrote the study authors. "Otherwise, indirect
selection will lead to unfavorable results."
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The researchers worked with more than 400 varieties of oats for the
study. They wanted to know how different growing environments would
affect oat kernel size and beta-glucan levels.

To test how environmental factors affect kernel size, the study was
carried out in two different locations. The two oat crops were also grown
in experimental fields during 2017 and 2018.

One study site was near Eldorado do Sul, a city near the coast in southern
Brazil. The second study site was further inland, near Lodrina City, also
in southern Brazil.

All aspects of oat kernel size—width, length, and thickness—varied in
the two different study sites. That's important because kernel size also
affected beta-glucan levels.

The study showed that "kernel width and kernel thickness
were...correlated with beta-glucan content, regardless of environment,"
the authors wrote. "This suggests that the selection of wider and thicker
kernels could inadvertently decrease beta-glucan content in oats."
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A field of oats at one of the study sites. A recent study determined the genetic
profiles of 400 varieties of oat. Credit: Marcelo Pacheco

To help oat breeders develop new varieties while balancing kernel size
and beta-glucan levels, Pacheco and colleagues delved deeper into the
genetics of oat kernel size.

They wanted to know which parts of oat DNA controlled kernel size. To
do that, they used a technique called a genome-wide association study.

Central to this technique is the concept that certain parts of an
organism's DNA—or genome—control certain traits. For example,
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specific portions of the human genome control eye color. Likewise,
certain portions of the oat genome control the kernel width and beta-
glucan content.

Knowing which regions of the oat genome control kernel size can help
breeders trying to engineer new oat varieties.

For the study, researchers determined the complete DNA sequence of
each of the hundreds of oat varieties tested. They also took meticulous
measurements of kernel dimensions for each oat variety. Then they
connected tiny differences in the DNA sequences with differences in
kernel size.

Analysis of these results yielded four different regions of the oat genome
that regulate kernel size. This gives future oat breeding programs
information on where to look on the genomes of potential crossbreeding
projects.

"Our results provide valuable information for a better understanding of
the...relationship between kernel shape and beta-glucan content in oats,"
the authors wrote.

In the future, Pacheco and colleagues will try to identify parts of the oat
genome that control both kernel size and beta-glucan levels.

More information: Cristiano M. Zimmer et al, Genome-wide
association mapping for kernel shape and its association with 3-glucan
content in oats, Crop Science (2021). DOI: 10.1002/csc2.20605
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