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New findings to boost barley yields at higher temperatures
June 29, 2021

University of Adelaide

Researchers have identified a novel mechanism in barley plants, which could help crop growers
achieve high yields as temperatures rise.
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FULL STORY

An international team of researchers has identified a novel mechanism in barley
plants, which could help crop growers achieve high yields as temperatures rise.

With grain production highly sensitive to changing environmental conditions, rising temperatures are known to
reduce the number of seeds that can be produced on each plant. One solution is to increase the number of
flowers or branches on each 'spike', which is the reproductive structure from which grain is harvested.

In a study published in Nature Plants, research led by Professor Dabing Zhang from the University of
Adelaide's Waite Research Institute and Shanghai Jiao Tong University's Joint Lab for Plant Science and
Breeding, explored the possibility of increasing seed production through the reproductive mechanisms in plants
that respond to high temperatures.

"Cereal crops such as wheat and barley are worth over $12B to the Australian economy," said lead author Dr
Gang Li with the University of Adelaide's Waite Research Institute.

"Genes that control the amount of grain produced per plant under higher temperatures are really attractive
targets for breeders and researchers, particularly in the face of changing environmental conditions.

"It has long been presumed that environmental cues such as temperature are responsible for the diversity of
the biological structures between cereals. However the mechanisms behind the structural changes have been
largely unknown, which is why this study is important."

In the study, Professor Zhang's team found a novel mechanism by which a barley protein, known as
HvMADS1, regulates the number of flowers generated on each spike, in response to high temperatures. The
researchers were able to demonstrate that HvMADS1 is critical in maintaining an unbranched barley spike
under high ambient temperatures.

Using a highly-efficient genome editing technique, the researchers were able to generate new plants that lack
HvMADS1 function, effectively converting an unbranched barley spike into a branched structure, bearing more
flowers at high ambient temperatures.
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"This could ultimately result in the production of more grain per plant," said Dr Li.

Co-author Associate Professor Matthew Tucker, Deputy Director of the Waite Research Institute said: "This
study reveals a new role of this protein family in responding to thermal change and directing the composition of
flowers on a stem.

"With short to medium temperature rises predicted globally, plant scientists and breeders have an enormous
challenge ahead of them to generate crop yields needed to feed growing populations in higher temperatures.

"By having a better understanding of the genes underpinning desirable plant traits in response to temperature
scientists can offer insights into breeding climate-smart plants to sustain productivity."

The researchers say this work provides new avenues for crop breeding potential to overcome the traditional
compromise between heat tolerance and high yield.

"This collaborative research demonstrates the importance of international partnerships in delivering
fundamental scientific breakthroughs, and the value of gene editing strategies in crops, which are routinely
used at the Waite Research Institute at the University of Adelaide," said Associate Professor Tucker.

Story Source:

Materials provided by University of Adelaide. Original written by Kelly Brown. Note: Content may be edited
for style and length.

Journal Reference:

1. Gang Li, Hendrik N. J. Kuijer, Xiujuan Yang, Huiran Liu, Chaoqun Shen, Jin Shi, Natalie Betts, Matthew R.
Tucker, Wanqi Liang, Robbie Waugh, Rachel A. Burton, Dabing Zhang. MADS1 maintains barley spike
morphology at high ambient temperatures. Nature Plants, 2021; DOI: 10.1038/s41477-021-00957-3

MLA APA Chicago

RELATED STORIES

Heat, Salt, Drought: This Barley Can Withstand the Challenges of Climate Change
July 10, 2019 — A new line of barley achieves good crop yields even under poor environmental conditions. It
has been bred by crossing a common variety of barley with various types of wild barley. The researchers ...

How Potatoes Could Thrive in a Warmer World
May 14, 2019 — If the temperature is too high, potato plants form significantly lower numbers of tubers.
Biochemists have now discovered the reason why. If the temperature rises, a so-called small RNA blocks the
...

Just How Much Does Enhancing Photosynthesis Improve Crop Yield?
Apr. 8, 2019 — In the next two decades, crop yields need to increase dramatically to feed the growing global
population. Wouldn't it be incredibly useful if we had a crystal ball to show us what are the best ...

https://www.adelaide.edu.au/newsroom/news/list/2021/06/29/new-findings-to-boost-barley-yields-at-higher-temps
https://www.adelaide.edu.au/
http://dx.doi.org/10.1038/s41477-021-00957-3
https://www.sciencedaily.com/releases/2019/07/190710121545.htm
https://www.sciencedaily.com/releases/2019/05/190514115817.htm
https://www.sciencedaily.com/releases/2019/04/190408114246.htm
https://www.sciencedaily.com/releases/2016/12/161213111950.htm


Tomato Plant's Male Reproduction Organs Shrivel Under High Temperatures
Dec. 13, 2016 — The male reproduction organs of tomato plants cannot cope with high temperatures. When
temperatures rise above 32 degrees Celsius for several consecutive days, their appearance changes and they
...

FROM AROUND THE WEB

ScienceDaily shares links with sites in the TrendMD network and earns revenue from third-party advertisers,
where indicated.

CCT family genes in cereal crops: A current overview
Yipu Li et al., The Crop Journal, 2017

Effects of Continuous Cropping on Growth and Physiological Characteristics of Quinoa
YANG科 et al., Acta Agriculturae Universitatis Jiangxiensis, 2021

ESCRTing in cereals: still a long way to go
Verena Ibl, SCIENCE CHINA Life Sciences, 2019

Production and genetic improvement of minor cereals in China
Xianmin Diao, The Crop Journal, 2016

Drought resistance identification and drought resistance indexes screening of barley resources at
mature period
Yin-Ping XU et al., Acta Agronomica Sinica, 2019

Key Scientific Questions and Recent Advances in Cassava Molecular Breeding
Peng ZHANG et al., SCIENTIA SINICA Vitae, 2013

Mobidiag Gets CE-IVD Mark for GI Virus Test
360Dx, 2017

Centogene, Parkinson's Institute Ally on Genetic Screening
360Dx, 2017

Powered by

Free Subscriptions

Get the latest science news with ScienceDaily's free email newsletters, updated daily and weekly. Or view
hourly updated newsfeeds in your RSS reader:

  Email Newsletters

  RSS Feeds

Follow Us

Keep up to date with the latest news from ScienceDaily via social networks:

https://www.sciencedaily.com/releases/2016/12/161213111950.htm
https://www.trendmd.com/how-it-works-readers?utm_source=ScienceDaily&utm_medium=referral&utm_campaign=SD_Widget
https://www.sciengine.com/doi/10.1016/j.cj.2017.07.001?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_Crop_Journal_TrendMD_1
https://www.sciengine.com/doi/10.13836/j.jjau.2021028?slug=fulltext&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Acta_Agriculturae_Universitatis_Jiangxiensis_TrendMD_1
https://www.sciengine.com/doi/10.1007/s11427-019-9572-9?utm_source=TrendMD&utm_medium=cpc&utm_campaign=SCIENCE_CHINA_Life_Sciences_TrendMD_1
https://www.sciengine.com/doi/10.1016/j.cj.2016.06.004?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_Crop_Journal_TrendMD_1
https://www.sciengine.com/doi/10.3724/SP.J.1006.2020.91031?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Acta_Agronomica_Sinica_TrendMD_1
https://www.sciengine.com/doi/10.1360/052013-320?utm_source=TrendMD&utm_medium=cpc&utm_campaign=SCIENTIA_SINICA_Vitae_TrendMD_1
https://www.360dx.com/molecular-diagnostics/mobidiag-gets-ce-ivd-mark-gi-virus-test?utm_medium=TrendMD&utm_campaign=1&utm_source=TrendMD&trendmd-shared=1#.XDPY8VxKiUk
https://360dx.com/business-news/centogene-parkinsons-institute-ally-genetic-screening?utm_source=TrendMD&utm_medium=TrendMD&utm_campaign=1&trendmd-shared=1
https://www.trendmd.com/how-it-works-readers
https://www.sciencedaily.com/newsletters.htm
https://www.sciencedaily.com/newsfeeds.htm


About This Site  |  Staff  |  Reviews  |  Contribute  |  Advertise  |  Privacy Policy  |  Editorial Policy  |  Terms of Use

Copyright 2021 ScienceDaily or by other parties, where indicated. All rights controlled by their respective owners.
Content on this website is for information only. It is not intended to provide medical or other professional advice.
Views expressed here do not necessarily reflect those of ScienceDaily, its staff, its contributors, or its partners.

Financial support for ScienceDaily comes from advertisements and referral programs, where indicated.
— CCPA: Do Not Sell My Information — — GDPR: Privacy Settings —

  Facebook

  Twitter

  LinkedIn

Have Feedback?

Tell us what you think of ScienceDaily -- we welcome both positive and negative comments. Have any
problems using the site? Questions?

  Leave Feedback

  Contact Us

https://www.sciencedaily.com/about.htm
https://www.sciencedaily.com/staff.htm
https://www.sciencedaily.com/reviews.htm
https://www.sciencedaily.com/contribute.htm
https://www.sciencedaily.com/advertise.htm
https://www.sciencedaily.com/privacy.htm
https://www.sciencedaily.com/editorial.htm
https://www.sciencedaily.com/terms.htm
https://www.sciencedaily.com/copyright.htm
https://www.facebook.com/sciencedaily
https://twitter.com/sciencedaily
https://www.linkedin.com/company/sciencedaily
https://www.sciencedaily.com/contact.htm

