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Physiological mechanism of foliar application of alginate
oligosaccharides in regulating wheat seedling

growth and resistance to sheath blight

GONG Yufei, XI Meihui, WANG Qijun, GUO Xinyu, ZHANG Wenfei,
LIU Jiacheng, ZHAO Yan, HUA Xuewen

(School of Agriculture and Biology, Liaocheng University, Liaocheng 252059, China)

Abstract Fungal diseases pose a serious threat to global food security, and their control has become a core
challenge for the sustainable development of modern agriculture. As a novel plant immunity inducer, algi-
nate oligosaccharides (AOS) have attracted significant attention due to their unique bioactive properties.
To investigate the effects of AOS on wheat disease resistance and growth, the efficacy of AOS solutions in

inducing resistance against wheat sheath blight and promoting plant growth was systematically evaluated
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at five concentration gradients of 0. 05%, 0.1%, 0.2%, 0.3%., and 0. 5%. The results demonstrated that
the 0. 2% AOS treatment exhibited the optimal disease resistance-inducing effect. This treatment signifi-
cantly increased soluble protein content and simultaneously activated the activity of key defense enzymes,
including superoxide dismutase (SOD), peroxidase (POD), polyphenol oxidase (PPO), phenylalanine
ammonia-lyase (PAL), and catalase (CAT), confirming that AOS enhances plant immunity by systemati-
cally inducing defense responses. Furthermore, the 0. 2% AOS treatment also showed the best growth-
promoting effect, improving stress resistance by regulating the content of malondialdehyde (MDA) and
proline. These findings provide an important theoretical foundation for the practical application of AOS as
both a plant growth regulator and a disease resistance inducer.

Keywords alginate oligosaccharides; wheat sheath blight; induced resistance; growth indicators; physio-

logical mechanism
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Fig. 1 Structure of alginate oligosaccharides (degree of polymerization = 3) composed of f-D-mannuronic

acid (M) and a-L-guluronic acid (G) linked by f-1,4-glycosidic bonds
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Fig.2 Morphology of Rhizoctonia solani (R. solani) on PDA and PDB media and observation of hyphae
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Fig. 3 Induced resistance of alginate oligosaccharides at different mass-volume concentrations against R. solani in wheat seedlings
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Fig. 4 Defense enzyme activities in wheat seedlings after foliar spraying with 0. 2% alginate oligosaccharides for 2 days
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