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Abstract:By studying the effects of photonitrogen interaction on the growth photosynthetic characteristics and
epidermal wax content of hosta leaves, this paper provides a basis for elucidating the molecular regulation
mechanism of epidermal wax synthesis in leaves of hosta pubic plants, and provides new ways and theoretical
support for the improvement and innovation of hosta varieties. Hosta 'Halcyon' with blue leaf color (with hoarfrost-
like wax powder on the leaf skin) and Hosta ensata (no hoarfrost-like wax powder on the leaf skin) were used as
materials, and the two hostas were treated with different light nitrogen. The five shade treatments were 10%, 30%,
50%, 70% and 100% of natural light, and the three nitrogen application treatments were low nitrogen (0.0 g/kg),
medium nitrogen (1.0 g/kg) and high nitrogen (1.5 g/kg). After 5 weeks of treatment, the index was measured. The
results showed that: 1. The total leaf area, crown width, plant height, leaf length, leaf width, dry weight, fresh weight
and so on of medium nitrogen and low nitrogen treatments were significantly higher than those of high nitrogen
treatments, and showed a trend of first increasing and then decreasing with the increase of light intensity. 2. Under
the same light conditions, the total contents of chlorophyll a, b and chlorophyll in the two hostas increased first and
then decreased with the increase of nitrogen content, and the effect of high nitrogen treatment on 'Kingfisher' hosta
was significantly higher than that of Northeast hosta. 3. Through the determination of net photosynthetic rate,
photosynthetic gas exchange parameters and chlorophyll fluorescence parameters, the photosynthesis of hosta was
most conducive to improving under the shade of medium nitrogen and light transmittance of 50%, and heavy
shading and high nitrogen would reduce the photosynthetic rate of hosta. 4. Through the determination of the wax
content of the two hostas, it was found that nitrogen fertilizer had no significant effect on the wax content of the
two hostas. 5. The analysis of transcriptome sequencing data and results showed that light intensity, as an
environmental signal, regulates the expression of candidate genes in different wax biosynthesis pathways in leaves
through transcription and signal transduction, thereby affecting the fatty acid metabolism of hosta and the
metabolism of secondary biomass, such as the deposition of wax. 6. We screened 7 wax candidate genes and 2
transcription factors, and found that the fatty acyl CoA reductase gene FAR and transcription factor MYB60 of the
primary alcohol synthesis pathway were significantly down-regulated with the increase of light intensity, and the
expression levels of CER1 and alkyl hydroxylase gene MAH1 were not consistent with the alkane content, which

also indicated that there was functional redundancy between genes in the same wax synthesis pathway.
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