
Tweaking one gene could help crops survive and thrive in salty water

hinese scientists have discovered a crop gene that, once deactivated, can allow plants to thrive
in saline and alkaline soils, a feat that has the potential to create new saline-alkaline tolerant
crops, according to studies published in the journals Science and National Science Review on
[March 24]. 

The gene, called AT1, plays a key role in regulating the plant’s response to saline and alkaline
environments. Field experiments have shown that without the gene, crops such as sorghum, rice, wheat,
maize and millet have higher yields and biomass when planted in fields with low to medium saline-alkaline
content.

The new saline-alkaline tolerant variant for sorghum recorded a grain production increase of 20 percent
compared to the controlled group, while biomass could increase by 30 percent, according to the study.
Sorghum grains can be made into vital commercial products such as alcohol and vinegar, and sorghum
stalks are common livestock fodder for pigs, goats and cattle.

The AT1-deactivated rice variant can produce about 22.4 to 27.8 percent more grain in saline and alkaline
soils. New grain variants, including millet, documented an increased production of nearly 20 percent, and
research has shown removing the AT1 gene in maize can significantly increase its ability to survive in
saline-alkaline environments.

Due to climate change, lack of fresh water and the prevalent use of fertilizers, saline and alkaline soils
have become a major agricultural and environmental challenge, threatening food security worldwide.
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According to the Food and Agriculture Organization of the United Nations, as of 2015, the world had about
1 billion hectares of soil damaged by high concentrations of sodium, chlorine and sulfate. Around 60
percent of these soils are sodic and have a high alkaline value due to sodium carbonate and sodium
bicarbonate, commonly known as baking soda.

If just 20 percent of the estimated 618 million hectares of sodic land were to grow AT1-deactivated crops,
scientists estimated it would lead to the production of at least 250 million metric tons of additional food
annually, significantly contributing to world food security, according to the study.

Huang Xun, deputy director of the Institute of Genetics and Developmental Biology of the Chinese
Academy of Sciences, said food security is a top priority in Chinaso’s overall national security, and
safeguarding arable land is critical in ensuring food production.

As of 2021, China had around 99.1 million hectares of saline and alkali soils.
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“If we can create crop varieties suited for these fields, then we can use this wasted land to produce food
and feed the nation,” he said.

“Our scientists’ discovery about the AT1 gene’s role in creating saline-alkaline tolerant crops is a prime
example of how basic research can help solve practical issues and fulfill our nation’s major needs in
agricultural production,” Huang said.

Xie Qi, a researcher at the institute and one of the key scientists behind the discovery, said that although



the global scientific community has a relatively strong understanding of how crops adapt to salt
environments, there was little understanding of how these plants react to alkaline conditions due to
experimental difficulties.

With the joint effort of over eight research organizations, Chinese scientists discovered the AT1 gene from
sorghum, which originated from saline and alkaline areas of the Sahara region in Africa, Xie said.

Researchers later found that the same gene had a similar function in other staple crops such as rice,
wheat, maize and millet.

“It was quite a sight to behold when you see crops emerging from the white, barren alkaline land, where
they typically struggle to survive,” he said.

Chen Shouyi, former director of the Institute of Genetics and Developmental Biology of the Chinese
Academy of Sciences, said this discovery has opened a new door for creating saline-alkaline tolerant
crops.

“It is great news in our battle against saline and alkaline soils worldwide,” she said.

Zhu Jiankang, director of the Institute of Advanced Biotechnology of the Southern University of Science
and Technology, said the next step should be understanding how removing the AT1 gene would affect the
quality of the crops.
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