
 

Exotic wheat DNA helps breed 'climate-
proof' crops
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Physiological assessment of HiBAP I panel, comparing elite and exotic-derived
lines under heat stressed and yield potential conditions. a Number of lines from
each group. b Effect of heat stress on yield (YLD), thousand grain weight
(TGW), number of spikelets per spike (SPKLSP-1), number of spikes per m2

(SM2), plant height (Height), number of infertile spikelets per spike (infertile
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SPKLSP-1), harvest index (HI), grain weight per spike (GWSP), number of
grains per spike (GSP), grain number (GM2), days to physiological maturity
(DTM), days to anthesis or days to heading (DTA/DTH for yield potential and
heat stress experiments respectively), and biomass at physiological maturity
(BM_PM), showing the percentage difference compared to yield potential
conditions. c Comparison of yield (YLD), thousand grain weight (TGW), grain
number (GM2), biomass at physiological maturity (BM_PM), harvest index (HI),
and Height between elite and exotic-derived lines in HiBAP I measured under
both heat stress and yield potential conditions. The boxplots are defined as
follows: center line = median; box limits = upper and lower quartiles, whiskers =
1.5x interquartile range; points = outliers. The significance of the difference
between Elite (n = 83 biologically independent lines) and exotic-derived (n = 66
biologically independent lines) lines for each trait was assessed using two-tailed t
tests with no assumption of equal variance. p-values below 0.01 were considered
significant (*), below 0.001 very significant (**) and below 0.0001 highly
significant (***). Credit: Communications Biology (2023). DOI:
10.1038/s42003-022-04325-5

Wheat containing exotic DNA from wild relatives benefits from up to
50 percent higher yields in hot weather compared with elite lines lacking
these genes, according to a new study.

Following a year when temperature records have been smashed, research
from the Earlham Institute in Norwich, in collaboration with the
International Maize and Wheat Improvement Centre (CIMMYT), offers
much-needed hope for improving crop resilience and food security in
the face of climate change.

The field trials in Mexico also emphasize the importance of genetic
diversity in key crops, where decades of selective breeding have reduced
their ability to adapt to a rapidly warming planet.

There is growing uncertainty around the ability of major food crops to
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continue to meet global demand as temperatures rise and weather events
become more extreme.

Wheat provides more global calories than any other crop yet most of the
wheat grown around the world has limited genetic variation, making it
vulnerable to the impacts of climate change.

"Wheat is responsible for around 20 percent of the calories consumed
globally and is widely grown all over the world," says Professor Anthony
Hall, study author and Group Leader at the Earlham Institute. "But we
don't know whether the crops we're planting today will be able to cope
with tomorrow's weather.

"To make matters worse, developing new varieties can take a decade or
more so acting quickly is vital."

In collaboration with CIMMYT, Earlham Institute researchers set up a
two-year field trial in Mexico's Sonora desert. They studied 149 wheat
lines, ranging from widely-used elite lines to those selectively bred to
include DNA from wild relatives and landraces from Mexico and India.

"Crossing elite lines with exotic material has its challenges," said
Matthew Reynolds, co-author of the study and leader of Wheat
Physiology at CIMMYT.

"There's a well-recognized risk of bringing in more undesirable than
desirable traits, so this result represents a significant breakthrough in
overcoming that barrier and the continued utilization of genetic
resources to boost climate resilience."

The seeds were sown later in the season to force the plants to grow
during hotter months, putting these crops under the kind of heat stress
that is predicted to become the norm as global temperatures rise.
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They found the plants bred with exotic DNA achieved a 50 percent
higher yield over wheat without this DNA. Importantly, the exotic lines
didn't perform any worse than the elite lines under normal conditions.

The researchers sequenced the plants to locate specific genetic
differences responsible for the increased heat tolerance. They identified 
genetic markers that could allow the targeted introduction of this
beneficial exotic DNA into elite lines, offering a quick way to improve
climate resilience and mitigate against widespread crop failures.

Benedict Coombes, study author and Ph.D. student at the Earlham
Institute, said, "As we try to produce more food from less land to feed a
growing global population, we urgently need to future-proof the crops
we're planting so they can thrive in an increasingly hostile climate."

"The key to this, we are increasingly finding, may lie within largely
untapped genetic resources from wheat's wild relatives and landraces."

The researchers suggest breeding programs incorporate the heat
tolerance traits as a pre-emptive strategy to produce wheat crops that can
cope with a less predictable climate.

"This is science we can now use to make an impact almost immediately,"
added Professor Hall. "We've done the field trials, we know what genetic
markers we're looking for, and we're starting conversations with wheat
breeders so this is hopefully going to be the first of many steps to
contribute to global food security in the coming years."

"The discoveries we're making, and the action we're taking, will
hopefully mean people around the world can continue to have nutritious
food on their plates."

The work is published in the journal Communications Biology.
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  More information: Gemma Molero et al, Exotic alleles contribute to
heat tolerance in wheat under field conditions, Communications Biology
(2023). DOI: 10.1038/s42003-022-04325-5

Provided by Earlham Institute

Citation: Exotic wheat DNA helps breed 'climate-proof' crops (2023, January 10) retrieved 29
April 2024 from https://phys.org/news/2023-01-exotic-wheat-dna-climate-proof-crops.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://dx.doi.org/10.1038/s42003-022-04325-5
https://phys.org/news/2023-01-exotic-wheat-dna-climate-proof-crops.html
http://www.tcpdf.org

