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Study on the effects of pollen polysaccharides on antioxidant enzyme activity changes, yield, and quality of

wheat under high temperature and drought conditions

Huihui Wang, Yuzhu Li, Dan Ren, Bao Fu, Pengpeng Zhang, Jin Huang"
Chengdu New Sun Crop Science Co., Ltd., Chengdu, Sichuan

[ Abstract ] To explore the regulatory effects of plant-derived biostimulant pollen polysaccharide on
physiological metabolism, growth recovery, yield, and quality of wheat under high temperature and drought stress,
pot simulation and field verification experiments were conducted. Four treatments were set up: a control group with
distilled water (CK), abscisic acid treatment (ABA, 25 pmol/L), and pollen polysaccharide treatments at 800-fold
dilution (SF;) and 400-fold dilution (SF,). The activities of antioxidant enzymes, malondialdehyde (MDA) content,
growth recovery indicators, agronomic traits at the full heading stage, and yield and quality-related parameters of
wheat were measured. The results showed that: (D Under high temperature and drought conditions, pollen
polysaccharide significantly increased the activities of superoxide dismutase (SOD), peroxidase (POD), and catalase
(CAT) and reduced MDA content, with the 800-fold dilution treatment showing better effects than ABA; @ The
recovery rate of wheat after drought treatment with pollen polysaccharide at 400-fold dilution reached 75.00%,
significantly higher than that of the control treatment, indicating that it could alleviate the effects of high temperature
and drought on wheat; 3 Pollen polysaccharide treatment at the full heading stage improved the flag leaf length,
width, and leaf area index of wheat, enhancing photosynthetic efficiency; @ Pollen polysaccharide treatment
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increased the effective spike number and grain weight per 1000 grains by 12.68% and 14.29%, respectively, with a

yield increase of 27.32% per mu. Additionally, pollen polysaccharide treatment significantly improved wheat grain

quality, promoting an increase in protein and starch content by 58.82% and 13.18%, respectively. In summary, pollen

polysaccharide can enhance wheat yield and quality by improving its antioxidant capacity, promoting growth

recovery after high temperature and drought stress, and optimizing agronomic traits. This provides theoretical basis

and technical support for wheat stress-resistant cultivation under high temperature and drought conditions and the

field application of pollen polysaccharide.

[ Keywords] Biostimulants; Pollen polysaccharides; High temperature and drought conditions; Antioxidant

enzymes; Wheat; Nutritional quality
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