Winners of 2022' Outstanding Science and Technology Achievement Prize of the Chinese Academy of Sciences

Research Group of Improving Nitrogen-use Efficiency and Yield for Sustainable Agriculture
Institute of Genetics and Developmental Biology, Chinese Academy of Sciences
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Major contributors

Qian Qian
Wu Kun
Liu Qian
Li Shan

oward an environmentally sustainable agriculture and food security, the group

focused on the frontier field of plant growth-metabolic coordination and made
breakthroughs in the molecular mechanisms of synergistically improving rice
yield and nitrogen-use efficiency (NUE). The group revealed the mechanisms of
G proteins mediated regulation of nitrogen sensing and response, manipulation of
G-protein signaling synergistically enables improved NUE and rice yield, which
make an important contribution to a better understanding of plant growth-metabolism
coordination for sustainable agriculture. The group deciphered the molecular code of
NUE decline in GRVs and demonstrated that tipping the GRF4-DELLA-NGRS balance
towards increased GRF4 and NGRS abundance enhanced sustainable green revolution
yields in both rice and wheat. The group also made achievements in rice breeding by
design using elite alleles cooperatively improved grain yield and NUE, and developed
a series of high-NUE and high-yield varieties, thus providing theoretical basis and
valuable gene resources for ensuring agricultural sustainability and food security.

Outstanding contributors of this research group

Fu Xiangdong

Dr. Fu Xiangdong made a breakthrough on the mechanisms of understanding the
Green Revolution trade-off between grain yield and nitrogen-use efficiency and
modulating growth-metabolic coordination for sustainable agriculture, also presented
a prime example of how pursuing fundamental plant scientific understanding
objectives led rapidly to a breeding strategy for a new green revolution and
agricultural sustainability.
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GRF4-DELLA module regulates plant growth—metabolism coordination for sustainable agriculture
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Enhanced sustainable green revolution yield via nitrogen-responsive chromatin modulation in rice
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New breeding strategies for sustainable agriculture
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