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Abstract: [Background] Phyllosphere is home to various and abundant microorganisms.
Thanks to the specific functions, phyllosphere microorganisms survive in the presence of
stresses and they influence the physiological and ecological characteristics of host plants. In
addition, they are affected by environmental heterogeneity. [Objective] The microbial
community in plant phyllosphere is dynamic, and clarifying the effect of seasonal alternation on
structure of the microbial community is of great significance for in-depth understanding of
plant-microbe-environment interactions. [Methods] Reaumuria trigyna is a recretohalophyte in
desert steppe in Ordos. We determined the physico-chemical properties of leaf surface and
carried out high-throughput sequencing of phyllosphere bacteria and fungi in spring and
autumn. [Results] The water content, pH, and electric conductivity of soil under the canopy of
R. trigyna and the electric conductivity, Na' content, and K’ content on leaf surface were
significantly different between spring and autumn. The operational taxonomic units (OTUs),
Shannon, Chaol and ACE indices of phyllosphere bacteria were in positive correlation with salt
content of soil and leaf surface. The relative abundance of Cyanobacteria and Bacteroidota was
higher in spring, while the relative abundance of Proteobacteria, Actinobacteriota, and
Ascomycota in autumn was higher than that in spring. Bradyrhizobium, Novosphingobium, and
Edaphobaculum were in positive correlation with leaf surface salinity, while Modestobacter,
Adhaeribacter, and Bacillus showed negative correlation. [Conclusion] The asynchronous
change of water and salt in soil under the canopy of R. trigyna caused by seasonal alternation
increased the accumulation of salt on the leaf surface of R. trigyna, further affecting the
phyllosphere microbial diversity and community composition. This study reveals the response
of phyllosphere bacteria and fungi of R. trigyna to seasonal alternation, which is expected to
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provide a theoretical reference for further elucidating the assembly strategies of phyllosphere

microbial communities under stress.

Keywords: Reaumuria trigyna; seasonal alternation; phyllosphere salt content; phyllosphere

bacteria; phyllosphere fungi
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Table 1 The physicochemical properties of rhizosphere

soil and phyllosphere in Reaumuria trigyna

i) HF#F4H ®ZE9 H

Indicators Spring april Autumn
september

K& SWC 12.43+1.21a  6.27+0.47b

pH 8.25+0.13b 8.8+0.11a

HPr EC 94+9.21b 310.5+19.84a

Rhizosphere EC (p/cm)

PR Na® 135.67+17.46b  996.9+97.51a

Rhizosphere Na* (mg/kg)

HBR K* 20.59+£3.42b  343.59+34.86a

Rhizosphere K* (mg/kg)

iR EC 31.75£5.31b  110.25£13.88a

Phyllosphere EC (us/cm)

MfBr Na* 20.07£4.22b  162+19.34a

Phyllosphere Na* (mg/kg)

R K* 3.27+0.72b 11.38+1.86a

Phyllosphere K (mg/kg)

SWC: THEMAT A KT ; EC: BT 4; RR/NG 7%
TN ) 22 5 W 2

SWC: Soil water content; EC: Electrical conductivity;
Different lowercase letters indicate significant differences
between groups.
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Figure 2 Analysis on the alpha diversity indices of phyllosphere and correlation between the alpha diversity
index and EC, Na" and K' content. A—D: OTU numbers, Shannon index, Chaol index and ACE index of
phyllosphere bacteria. E-H: OTU numbers, Shannon index, Chaol index and ACE index of phyllosphere
fungi. I: Correlation between alpha diversity index of phyllosphere bacteria and soil physicochemical
properties. J: Correlation between alpha diversity index of phyllosphere fungi and soil physicochemical
properties. *: P<0.05; **: P<0.01; ***: P<0.001. Apr.: April; Sept.: September. S: Crown of soil; L: Leaf
surface of Reaumuria trigyna.
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Figure 3 Non-metric multidimensional scaling (NMDS) ordination analysis of phyllosphere bacteria and
fungi and community construction process. A: NMDS analysis of phyllosphere bacteria. B: Community

construction process of phyllosphere bacteria. C: Different ecological processes of phyllosphere bacteria. D:
NMDS analysis of phyllosphere fungi. E: Community construction process of phyllosphere fungi. F:

Different ecological processes of phyllosphere fungi.
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Figure 4 Analysis on the OTUs relationship of phyllosphere bacteria (A) and fungi (B).

4 2 8 J& (Hymenobacter) (1.1%2.42%)F17% ¢
G & (Kocuria) (0.06%—2.93%) A0 3= B I+
(% 5B).

KM 2L PR R RS e R
(Ascomycota) . YA 1# [ 1(Basidiomycota) . #i{%5
I"J(Mortierellomycota) . w W J(Chytridiomycota) .
i #€ W '] (Basidiobolomycota) . & % M |']
(Mucoromycota) . % 25 [ 1(Rozellomycota) . il
v W ] (Olpidiomycota) . W % H ]
(Calcarisporiellomycota) M Aphelidiomycota T#
I1(E 5C). THEHET1(77.44%—85.98%)1EFK Z= 1)
R B o LU . FE 333 NELETHUR P, K

ZRE RS TR B (Alternaria) (22.52%—15.1%) .
"M JE (Neocamarosporium) (17.32%—4.25%)
N Hormonema T J& (6.39%—0)FHXT 3 FF F#AK
i Neomicrosphaeropsis # )& (7.54%—11.73%) .
e 1 E (Fusarium) (0.1%—13.95%) . 2344+
W J& (Cladosporium) (3.76%—7.19%) . 8% H )&
(Gibberella) (0.03%—5.54%) 1 V. [ 78 7% # )&
(Didymella) (0.35%—3.02%)IAIXT T8 (] 5D).
K LA PRAN G Y 22 57 W R A 39 4, H
RO 3 25 S TR 8 e G R (Kocuria) s
HEREENZESEEA 2 1, 50 %R #E
(Fusarium)F1 22 5 5% J& (Phoma) (& 6).

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



56 A 2 AR Microbiol. China

A 100 F
e = Q Proteobacteria
S — = Cyanobacteria
o 75t Bacteroidota
a — — Actinobacteriota
K — Firmicutes
S 50l Acidobacteriota
< L Chloroflexi
0 || Gemmatimonadota
S 25b Myxococcota
S Gemmatimonadetes
~ Others
0 Apr. Sept.
B 100F — -
-~ Stenotrophomonas Rubellimicrobium
X Edaphobaculum Bradyrhizobium
o T5F Sphingomonas Massilia .
= Ralstonia [ %olvosp.hzngobzum
< ; icrovirga
= I/}Ilcamvol;’ i Allorhizogbium—Neorhizobium
2 50 ymennbacter -Pararhizobium-Rhizobium
‘“ Kocuria Arthrobacter
2 E Spirosoma Paracoccus
g 25k Pseudomonas Bacillus
o — Sulfuritalea Others
22 — Pantoea
0
Apr. Sept.
C 10l — -
PR — Ascomycota
X || ] Basidiomycota
o 75+ Mortierellomycota
2 Chytridiomycota
= Basidiobolomycota
S 50l Mucoromycota
= Rozellomycota
0 Olpidiomycota
g sl Calcarisporiellomycota
= Aphelidiomycota
R~ Others
0 Apr. Sept.
D 100} — —
- Alternaria Thyrostroma
X Neocamarosporium Erythrobasidium
o 75t Neomicrosphaeropsis [l Pleospora
] = = Fusarium Acremonium
= — — Cladosporium Leptosphaerulina
g 50l B — Hormonema Ophiobolus
< | — Gibberella Exophiala
0 | Didymella Filobasidium
S o5l Coniothyrium Dissoconium
= ] - Talaromyces Others
~ ] Entodesmium
0
Apr. Sept.

BS5 MERARMEREEEEN A: WHERAETIAKE ERRFEAR. B: HERgiw &K A
B C: BB 1KY ERRER L. D M BR B & K E e 4L
Figure 5 Community composition of phyllosphere bacteria and fungi. A: Community composition at the

phylum level of phyllosphere bacteria. B: Genus level of phyllosphere bacteria. C: Community composition
at the phylum level of phyllosphere fungi. D: Genus level of phyllosphere fungi.
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**%: P<0.001.
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Figure 7 Correlation analysis on the between phyllosphere bacteria and fungi with EC, Na®, K* content. A:
Correlation analysis on the phyllosphere bacteria with EC, Na', K" content on April. B: Phyllosphere bacteria

with EC, Na',

K" content on September. C: Phyllosphere fungi with EC, Na,

K" content on April. D:

Phyllosphere fungi with EC, Na*, K' content on September. *: P<0.05; **: P<0.01; ***: P<0.001.
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