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Chitosan Hydrochloride Decreases Fusarium
graminearum Growth and Virulence and Boosts
Growth, Development and Systemic Acquired
Resistance in Two Durum Wheat Genotypes
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Abstract: Fusarium head blight (FHB) is a devastating disease for cereals. FHB is managed by
fungicides at anthesis, but their efficacy is variable. Conventional fungicides accumulate in the
soil and are dangerous for animal and human health. This study assayed the antifungal ability of
chitosan hydrochloride against Fusarium graminearum. Chitosan reduced F. graminearum growth and
downregulated the transcript of the major genes involved in the cell growth, respiration, virulence,
and trichothecenes biosynthesis. Chitosan promoted the germination rate, the root and coleoptile
development, and the nitrogen balance index in two durum wheat genotypes, Marco Aurelio
(FHB-susceptible) and DBC480 (FHB-resistant). Chitosan reduced FHB severity when applied on
spikes or on the flag leaves. FHB severity in DBC480 was of 6% at 21 dpi after chitosan treatments
compared to F. graminearum inoculated control (20%). The elicitor-like property of chitosan was
confirmed by the up-regulation of TaPAL, TaPR1 and TaPR2 (around 3-fold). Chitosan decreased the
fungal spread and mycotoxins accumulation. This study demonstrated that the non-toxic chitosan is
a powerful molecule with the potential to replace the conventional fungicides. The combination of
a moderately resistant genotype (DBC480) with a sustainable compound (chitosan) will open new
frontiers for the reduction of conventional compounds in agriculture.
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1. Introduction

Wheat is one of the most cultivated crops worldwide and its annual production is estimated to
be more than 700 million tons. Wheat accounts for more than 20% of total human food calories, it is
extensively grown on 17% of all crop areas, and it is the staple food for 40% of the world’s population,
comprising Europe, North America, and the western and northern parts of Asia [1,2]. Modern wheat
cultivars refer to two species, the hexaploid bread wheat, Triticum aestivum L. and the tetraploid
durum-type, T. turgidum subsp. durum (Desfontaines) Husnache [3,4]. Particularly, durum wheat is the
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