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Abstract: [Objective] Cereal cyst nematode (CCN) is a widespread and severe soil-borne disease in wheat,
seriously threat to the food security in China. The application of phosphate fertilizer can effectively reduce the
number of cysts in wheat field. Aim to reveal the role of root exudates in the regulation of CCN occurrence by
phosphate fertilizer. [Method] A wheat pot experiment was conducted with applying different phosphorus
levels (P1: 0 kg* hm? P,Os; P2: 72 kg- hm 2 P,O5; P3: 144 kg* hm * P,Os; P4: 216 kg- hm 2 P,0;). By analyzing
the occurrence of CCN, as well as the composition differences of wheat root exudates which were determined
by LC-MS metabolomics under different treatments. [Result] Under P3 treatment, the phosphorus

concentration in shoot was significantly improved, and the number of cysts was the lowest, which was 55%
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lower than that of P1. As increased phosphorus supplying, the number of cysts under P4 treatment was
significantly higher than that of P3, suggesting that excessive application of phosphorus might aggravate CCN
diseases. The PCA analysis indicated that the composition of root exudates under P3 treatment was significantly
different from that of P1. Compared with P1 treatment, there were 682 dissimilar root exudates under P3
treatment, among which 434 were significantly enriched and 248 were significantly reduced. These significant
different root exudates are involved in glycan biosynthesis and metabolism, amino acid metabolism, and the
biosynthesis of other secondary metabolites. Correlation analysis with cysts revealed that there were 16
significantly negatively correlated root exudates under P3 treatment, including organic oxides, organic acids,
organic heterocyclic compounds, lipids, benzene ring compounds, and polyketides, and it has been reported that
some of these substances have inhibitory effects on plant diseases. [Conclusion] Resistance of CCN can be
enhanced by optimizing phosphate fertilizer application, which stimulates the root secretion of disease-
suppressive compounds. These findings initially reveal the regulatory mechanism of phosphate fertilizer in
inhibiting the occurrence of CCN, providing a theoretical basis for the green control technology system of plant
parasitic nematodes through reduction of fertilizers and pesticides. [Ch, 6 fig. 2 tab. 43 ref.]
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Table 1 Occurrence of cereal cyst nematode and wheat growth under different P treatments

AEFR IR RECR /(A ) pH +3EOlIsen-P/(mg-kg™") Hb LIBEEFTE/(g- ¥R ) HUTHPEESTR/ (g k") b L¥BB(g-kg™)

P1 43+3 a 7.64+0.03 a 68.25+5.93 d 1.87+0.09 ¢ 1.21£0.05 a 3.54+0.04 ¢
P2 27+l ¢ 7.64+0.05 a 120.00+0.60 ¢ 2.10+0.02 b 1.13+£0.02 a 3.56+0.04 ¢
P3 19+£1d 7.69+0.02 a 133.90+4.10 b 2.20+0.02 b 1.10£0.01 a 3.86+0.06 b
P4 35£2 b 7.67+0.03 a 156.50+2.40 a 2.41+0.01 a 1.03+0.02 a 4.16+£0.12 a
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Figure I ~ Principal component analysis (PCA) (A) and Venn diagram (B) of wheat root exudates under different P treatments
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Figure 2 Heatmap of clustering analysis of rhizosphere exudates of wheat under different P treatments
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Figure 5 Correlation analysis between differential pathway and cyst
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Table 2 Metabolites that are significantly negatively correlated with cyst
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