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Abstract: Spray-induced gene silencing (SIGS) is an innovative and sustainable plant disease control techno-
logy that leverages the mechanisms of plant-pathogen molecular interactions and cross-kingdom RNA inter-
ference (RNAI). By applying nucleic acid reagents designed to target and silence pathogenic genes onto plant
surfaces, SIGS enhances plant resistance to pathogens. This technology offers several advantages, including
high specificity, exceptional prevention efficiency, environmental compatibility, and simple development. SIGS
holds the potential to significantly reduce reliance on chemical fungicides, representing strategic advance-
ment for sustainable agriculture. This paper elucidates the underlying principles of SIGS technology, summa-
rizes the recent applications of SIGS in plant fungal disease control, introduces various delivery systems that

enhance its efficiency, and discusses current challenges and future prospects for its broader implementation.
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Fig. 1 Crop protection by inducing RNAI through foliar dsRNA spraying
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Table 1 Research progress of spray-induced gene silencing in the control of plant fungal diseases
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PR — R G A, R AT 3 A g ek
dsRNA/siRNA #% 2 58 LA S5 Mk AR il 45
3.1 dsRNA/siRNA #i% &%
311 BYIRKBEEERS

BRI T R UESE AT L T SIGS AR
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Fit dsRNA 12 &4 2k sk % dsRNA B BRIVE A .

(3) pgKifit R4

T dsRNA H ik BIFEEE D, W4k A4k
PEAT AL B AL B, U/ 7 A i ad ) P SO B
Jir TR - A0 EL A AR R v e 0 %) Tl 26 e 40 L R0 90
YRR (CNPs ) 2 —ZEF 49k £k . Fang
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AN ST A 22 4% B W AR B dsRINA () 30540 5
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