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Table 1 Effects of different levels of saline-alkali treatment on soil chemical parameters

AbBE HHWE (gkg" A5 (gkgh 20 (gkgh R (mgkg™)
Treatment Soil organic carbon Total nitrogen Total phosphorus Soil available phosphorus
So 5.70+0.30 a 0.60 +0.00 a 0.62+0.03 a 11.20£0.54a

S, 5.60+020a 0.60 +0.00 a 0.60+0.01 a 10.84+0.20a

S, 5.60+0.10a 0.60 +0.00 a 0.59+0.0la 10.55+0.25a

S, 4.60+0.20b 0.40+0.00 b 0.47+0.01 b 8.50+£0.14b
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Table 2  Effects of different levels of saline-alkali treatments on soil bacterial diversity

Ak B Sobs i Shannon# %k Acef& Chaofi 4k
Treatment Sobs index Shannon index Ace index Chao index

So 233.40+4.55a 390+0.05a 280.45+6.73 a 293.01 £15.68a
S, 230.80 £4.26 a 3.86+0.06a 268.54+7.68a 273.13+8.16a
S, 23740+7.19a 3.90+0.06a 27536 +898a 279.94+10.26 a
S 236.00+3.74 a 3.94+0.04a 27627+7.29a 276.50+7.19a
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Fig.1 Effects of different levels of saline-alkali treatment on fungal diversity of tall fescue rhizosphere soil
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Fig.2 Effects of different levels of saline-alkali treatment on the relative abundance of bacteria (a) and fungi (b) of tall fescue
rhizosphere soil at phyla level
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Fig.3 Non-metric multidimensional scaling (NMDS) ordination of the community composition of bacteria (a) and fungi (b) of tall

fescue rhizosphere soil under different levels of saline-alkali treatment
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Fig.4 Effects of saline-alkali treatment on tall fescue rhizosphere soil bacterial (S,, a; S;, b) and fungal (S,, c; S;, d) network complexity
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Table 3  Effects of saline-alkali treatment on topological parameters of bacterial and fungal networks of tall fescue rhizosphere soil

R St B g PR RER AR
Degree Degree Centrality Closeness Centrality Average clustering coefficient
gl S, 1008 10.39 26.99 0.57
S, 694 7.01 23.22 0.57
B S, 728 7.51 24.55 0.57
S, 628 6.47 17.49 0.56
el
l 0.58
AR
e2
l 0.81
R e
—0.39
ThAEHE
e3
0.75 *
\ l 06
\0.86** .
* A

SRR DR R B AR AR (% P<0.001; ¥*P<0.01) .
E5 HEAAENSEFRRTIEEREEARNERENEESR

Fig.5 The structural equation model showing the hypothesized causal relationships between soil properties and fungal community

composition of tall fescue rhizosphere soil
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Effects of Saline-alkali Treatment on Rhizosphere Soil Microbial
Community and Network Complexity of Tall Fescue

TANG Hui-min, NI Xiao-zhen, WANG Ying-chao, ZHANG Ya-jie, LIU Hui"
(College of Life Sciences, Dezhou University, Dezhou 253023, China)

Abstract: [Objective] Tall fescue (Festuca elata ‘crossfire 1I") was used as the test material to study the effects of different levels of
saline-alkali treatment on the diversity, composition and network complexity of bacterial and fungal communities in the rhizosphere soil
of tall fescue. [Method] Four salts (NaCl, Na,SO,, NaHCO;, and Na,CO,) were mixedina 9 : 1 : 1 . 9 M ratio, and four treatments of 0
(So), 200 (S,), 400 (S,) and 600 mmol/L (S;) were set. [llumina MiSeq high-throughput sequencing was used to measure soil microbial
community. [Result] S, and S, saline-alkali treatments had no significant effect on soil fungal diversity and network complexity
compared with S, treatment, while S; treatment significantly reduced soil fungal diversity and network complexity. Saline-alkali treatment
also shifted fungal community composition, with increased relative abundances of dominant phyla Ascomycota and decreased relative
abundances of Chytridiomycota. Compared with fungal community, saline-alkali treatment had less effect on soil bacterial community. S;
saline-alkali treatment reduced the complexity of soil bacterial network, but had no significant effect on bacterial diversity and
community composition. SEM showed that the saline-alkali effects on soil fungal community composition were primarily mediated by
soil organic carbon and soil available phosphorus). [Conclusion] High concentration saline-alkali treatment reduced the diversity and
network complexity of fungi in rhizosphere soil of tall fescue, and changed the composition of fungal community, but had little effect on
bacterial community.

Key words: Saline-alkali treatment; Fungal community; Bacterial community; Soil physicochemical property; High-throughput

sequencing
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