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Abstract: Objective The aim of this study was to elucidate the effects of different organic fertiliser treatments on seedling emergence
rate, yield and nucleoside active compounds of Fritillaria unibracteata and to preliminarily elucidate their mechanism of action.
Methods By applying different concentrations of pig manure and chicken manure to the three-year-old F. unibracteata, we compared
the differences in seedling emergence rate, yield and quality of F unibracteata by organic fertiliser additions, and carried out high-
throughput sequencing analysis of its inter-root microorganisms to analyse the intrinsic relationship between differences in the composition
of soil microbial communities in the inter-root of £ unibracteata and its quality and yield under different fertiliser application treatments.
Results The application of pig manure (1.35 kg/m?) and chicken manure (1.35 kg/m?) significantly improved soil acidification, increased
soil effective phosphorus and total phosphorus contents, and increased the seedling emergence rate of F. unibracteata to (95.06 + 4.58)%

and (95.86 + 0.94)%, respectively, and the yield by 58.71% and 20.07%, respectively. There was a significant increase in nucleoside agents
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such as cytidine by 17.33% and 19.56% and guanosine by 140.09% and 11.28% respectively. Microbiomics results showed that organic
manure application did not affect the diversity of microbial communities in the inter-root area of F. unibracteatas,and the abundance
of beneficial microorganisms such as Pirellula, Pyrinomonas and Stenotrophobacter was significantly increased, co-occurrence network
analysis showed that the modularity between microbial communities in the inter-root area of F. unibracteata was significantly enhanced
by the application of organic manure, and robustness analysis showed that the application of chicken manure made the bacterial and
fungal communities more diverse. Redundancy analysis and structural equation modelling revealed significant associations between
effective phosphorus content and soil microbial community diversity, yield and quality of F. unibracteatas. Conclusion The
application of moderate swine manure and chicken manure fertilizers can ameliorate the soil microenvironment for F. unibracteata
growth, optimize critical soil environmental factors, and enhance the structural stability and compactness of rhizosphere soil microbial
communities. These improvements consequently lead to significant enhancements in both yield and quality of F. unibracteata. This

study provides novel strategies for quality improvement of F. unibracteata from the perspective of nutritional regulation, while

establishing a scientific foundation for its standardized cultivation practices.
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The treatment groups with different lowercase letters showed significant differences, P < 0.05.
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Fig. 7 Box plots of intergroup differences in relative abundances of top 10 species in soil samples from comparative studies

on soil bacteria (A) and fungi (B) at the phylum level under different fertilization treatments

®2 TREIAIBLAILIMEHIFRIMNEE

Table 2 Topological indices of each co-occurrence network

b ] HIE
CK PF CF CK PF CF
il 426 455 424 211 280 189
R —17.740 6.642 3.744 0.856 1.117 0.927
Bl 3 0.009 0.010 0.009 0.024 0.028 0.019
SRS AL B 4 2.840 3.033 2.827 3.149 3.944 2.662
FHARACE S 2254 2.308 2.685 2.373 1.437 1.704
SFRIRE L 0.751 0.737 0.743 0.884 1.121 0.856

"1 Gephi B SRAGAOERRBUM SN, 295 s BGRERRER I RE 0, BT R NEREE R M, S IEMZ A e BE. BAPTE W REIL M B
B, BT 2 AN A # AR, SN 1 A S AT s AT e, BT EIE Yk 5 A O A T I 4 B B B 4 R i A
RPTIE ;O R E L ARI P RN FE L DL R Al T ) T SRR AE — e AT S

The number of connections/correlations obtained by the Gephi software; 2the ability of nodes to form highly connected clusters, i.e., a structure with a high
density of connections between nodes; 3a measure of the completeness of the network. A complete graph with all possible edges, i.e., any two nodes are
connected by edges with a density of 1; % the average number of connections per node in the network, i.e., node connectivity; Sthe average network distance
between all pairs of nodes or the average length of all edges in the network;°the degree to which the nodes are embedded in their neighborhoods and the degree

to which they tend to clustered together.
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Fig. 8 Robustness of soil microbial community co-occurrence networks at genus level (A, B), bacterial network (C), and
fungal network (D) in different fertilization treatment groups
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Fig. 9 Analysis of soil microbial community function in different treatment groups
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Fig. 10 Correlations among microbial communities, soil variables, yield and quality
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