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Effects of drought and re-water on nutrients and microorganisms in
Camellia oleifera soil

Abstract: [Objective] To investigate the effects of different levels of soil drought on the growth of Camellia
oleifera and the nutrient content and microbial community in the rhizosphere soil, provide guidance for scientific
irrigation practices for Camellia oleifera. [Methods] A greenhouse pot experiment was conducted on 3-year-old
'Huajin' plants, subjected to different soil volumetric water content treatments (5%—10%, 10%—15%, 15%—20%,
20%—-25%). After 30 days of treatment, all plants were rehydrated to a soil volumetric water content of 20%—25%.
The growth parameters of Camellia oleifera, soil nutrient content, and soil microbial diversity were measured.

[Results] 1) The experiment showed that when the soil volumetric water content decreased to lower levels (5%—
15%), the growth of Camellia oleifera plants slowed down. 2) Under different treatments, the soil moisture content
(SM) in the rhizosphere showed a significant positive correlation with pH and available potassium (AK), and a
highly significant negative correlation with total nitrogen (TN), nitrate nitrogen (NO3-N), available phosphorus
(AP), and total potassium (TK). After rehydration, the total phosphorus (TP), total potassium (TK), and available
nutrients decreased, while the pH increased. 3) High-throughput sequencing revealed that drought rehydration
improved the rhizosphere environment of Camellia oleifera, enhancing the abundance and diversity of microbial
communities. However, rehydration decreased the relative abundance of Acidobacteria and Thermoleophilia, while
increasing the relative abundance of Ktedonobacteria, Saccharimonadia, and Bacilli. 4) Redundancy analysis
indicated that soil physicochemical factors such as SM, NO3-N, and TP had a significant impact on the microbial
community structure. Based on the results of field and pot experiments, bacteria species such as Patescibacteria,
Cyanobacteria, and Bacteroidetes, as well as fungal species such as Orbiliomycetes, Leotioycetes, Chlorophyceae,
Rhizophydiomycetes, and Eurotiomycetes, were significantly influenced by soil moisture changes. [ Conclusion]
Maintaining a soil volumetric water content of 20%—-25% is most favorable for the diversity and abundance of the
soil microbial community.
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