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Microbial community structures and diversity in the rhizosphere
soil of Meconopsis baileyi at different altitudinal gradients
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XING Zhen'", RUAN Zhiyong®
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2 State Key Laboratory of Efficient Utilization of Arable Land in China, Institute of Agricultural Resources and
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Abstract: [Objective] To explore the structural characteristics of microbial communities in the
rhizosphere soil of Meconopsis baileyi along different altitude gradients. [Methods] This study
employed high-throughput sequencing to investigate the microbial community composition and
diversity in the rhizosphere soil of M. baileyi and conducted a correlation analysis on the microbial
community characteristics with environmental factors. [Results] At different altitudinal gradients,
there are significant differences in the common genera of bacteria and fungi in the rhizosphere soil
of M. baileyi. The common genera at low altitudes are all greater than those at high altitudes, and
show a downward trend with increasing altitude. Their diversity initially increased and then
decreased with increasing elevation. Fungal species richness generally increased with elevation,
whereas bacterial species richness also increased but declined sharply at 4 100 m. Pseudomonadota
was the most dominant phylum among soil bacteria, and Ascomycota was the most dominant
phylum among soil fungi. Their relative abundance generally showed a downward trend with the
rise in altitude. Altitude exerted a more significant shaping effect on the fungal community
structure. Although bacterial communities were also affected by altitude, the altitude specificity of
taxonomic group distribution was weak, and diversity tended to be more stable. The co-occurrence
networks of microorganisms at high altitude gradients were more compact, with core groups being
more prominent, which indicated collaborative coexistence of microorganisms in extreme
environments. In contrast, the networks at low altitude gradients were looser, with microorganisms
surviving independently in suitable environments. Soil pH, electrical conductivity (EC), available
phosphorus (AP), soil temperature (ST), and soil moisture content (SMC) were identified as the
major drivers shaping microbial community structure across altitudinal gradients. [Conclusion]
Altitude significantly affects the species composition and community distribution of rhizosphere
microorganisms in M. baileyi. Diversity generally increased initially and then decreased with
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increasing elevation, whereas species richness showed an overall increasing trend; however,
bacterial richness declined sharply at the highest elevation. The relative abundance of the dominant
phyla of both communities generally decreases as altitude rises, and altitude has a more significant
role in shaping the fungal community structure. In addition, the microbial co-occurrence networks
are more compact at high altitudes but looser at low altitudes, with pH and EC acting as key
environmental drivers of microbial community structure.

Keywords: Meconopsis baileyi; different altitudinal gradients; rhizosphere soil; microbial diversity
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Figure 6 Composition and structure of rhizosphere soil microbial communities associated with Meconopsis

baileyi across different altitudinal gradients. A: Bacterial phylum; B: Fungal phylum; C: Bacterial genus; D:

Fungal genus. The top 10 taxa at the phylum and genus levels are shown. Taxa with relative abundance <1% were

grouped as “others”.
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Figure 7
Meconopsis baileyi across different altitudinal gradients
(L); B: Fungi (H).
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Table 1  Soil physicochemical properties across different altitudinal gradients

Items N3400 N3500 N3600 N3900 N4000 N4100

pH 5.86+0.15a 5.33+0.09b 5.35+0.26b 5.43+0.07b 5.46+0.12b 5.21+0.34b
OM/(g/kg) 48.3942.36b 115.73+£26.27a 97.03+£35.30ab  113.66+7.24a 152.09+49.51a 147.27+£37.41a
TN/(g/kg) 2.56+0.17¢ 4354+0.84abc  2.96+0.63bc 4.20+1.70abc 5.5442.26ab 5.79+1.37a
AK/(mg/kg) 270.52+40.74a 277.69+£116.86a  241.11+19.73a 243.55+52.04a 297.04+185.06a  190.50+124.00a
AP/(mg/kg) 13.48+4.61a 21.23+10.30a 33.55+2.17a 14.30+3.32a 26.88+18.14a 15.68+15.82a
SMC/(g/kg) 27.18+0.19b 36.92+2.42ab 40.95+4.98a 42.18+2.79a 37.91+£12.99ab 46.06+£9.81a
NN/(mg/kg)  2.42+0.90a 5.84+2.40a 4.27+2.40a 3.465+1.20a 4.40+4.98a 2.8542.41a
AN/(mg/kg) 1.18+0.48a 1.05+0.32a 0.87+0.26a 0.94+0.22a 0.10+0.01a 1.04+0.50a
ST/°C 14.20+0.31a 11.06+0.17d 8.61+0.20¢e 12.07+0.67¢ 11.57+0.61cd 13.23+0.65b
EC/(mS/cm) 0.002+0.000b 0.002+0.001b 0.001+0.001b 0.00340.000a 0.002+0.001ab 0.002+0.001b

OM: Organic matter; TN: Total nitrogen; AK: Available potassium; AP: Available phosphorus; SMC: Soil moisture content; NN:

Nitrate nitrogen; AN: Ammonium nitrogen; ST: Soil temperature; EC: Electrical conductivity. Values followed by different

lowercase letters are significantly different at £<0.05 level.
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