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Research Interests

Physiology and ecology of protected crops, soilless culture

The Guo lab integrates to analyze the action mechanism of polyamines in abiotic stress
of protected vegetables, and develop the soilless culture substrate.

Physiology and ecology of protected crops

China has become the largest country in the area of protected horticulture. However,
due to the simplicity of horticultural infrastructure and the poorly ability to withstand
natural disasters, the vegetables often encounter environmental stresses, such as
extreme temperature and salt stress, which seriously restrict the yield and quality of
vegetables in our country. Our aims are to understand the mechanism of plants response
to these abiotic stresses, especially in hypoxia, salt and heat stress. In the past two
decades, we systematically analyzed the mechanism of polyamines in protected
vegetables from photosynthesis, reactive oxygen species metabolism, carbon and
nitrogen cycle and other pathways.

Soilless culture

Soilless cultivation replaces soil environment with artificial below-ground environment,
where water, air and nutrient supply could be effectively manage compared with the
traditional soil cultivation. Soilless cultivation promotes crop growth and yield by
providing the most suitable environment for root growth and development. Soilless
culture system in China mainly includes two categories: substrate culture and nutrient
solution culture, in which substrate culture area accounts for more than 95%. With the



rapid development of protected horticulture in China, a large amount of organic substrate
is required for soilless cultivation of crops. We use the industrial and agricultural organic
waste, such as vinegar residue, cassava residue, and mushroom residue, to develop
the seedlings and cultivation substrates. We have screened out special fermentation
inoculants for vinegar residue, cassava residue, and mushroom residue and established
a fermentation system to produce corresponding seedling and cultivation substrates.
Furthermore, we also explore high-efficiency production technology of protected
vegetables from aspects of environmental regulation and nutrient solution management.
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