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Response of Rice Root Bacteria to Drought Stress

GUO Guanging' 2, GE Lei?, LI Peng?, SONG Lili%, MA Xiaosong®, BI Junguo®, LIU Yi’, WU Huawei'", WANG Cui*’

(1 School of Life Sciences, Yangtze University, Jingzhou, Hubei 434023, China; 2 Shanghai Key Laboratory of Agricultural
Genetics and Breeding, Biotechnology Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201106, China;
3 Shanghai Agricultural Biological Gene Center, Shanghai 201106, China)

Abstract: In order to explore the differences in the community structures and functions of rhizosphere soil bacteria and root
endophytic bacteria of rice with different drought tolerances under drought stress, the sensitive rice EO00038 and the drought
resistant rice E000039 were taken as the research objects, pot water control method was conducted for drought stress at the
seedling stage of rice, and microbial 16S rRNA high-throughput sequencing technology was used to analyze the community and
functional diversities of rhizosphere soil bacteria and root endophytic bacteria. The results showed that: 1) Under drought stress,
the diversity index a of the endophytic bacterial community of E000038 changed significantly, but a of the rhizosphere soil
bacterial community changed insignificantly; But drought stress had no significant effect on a of rhizosphere soil bacterial and
root endophytic bacterial communities of E000039. 2) Principal coordinate analysis (PCoA) showed that the bacterial community
compositions of E000038 and E000039 rhizosphere soil under drought stress were different from those under normal irrigation;

The endophytic bacterial community composition of E000038 roots under drought stress was also significantly different from that

OFEETH : WIdbA E AR H (2023BBB045) . FIMTT 2023 4F BRI H (2023029)H1 19 17 4 b B2 e ok A BA #2183
5 A G ARl (2022 016) % B) .

* 5l HHAE# (wuhuawei-2000@163.com; cuiwang87@126.com)

EHRIA: TEIEWA999—), &, BdtEE AN, BiEiFsd, EENFE LRHEY 5. E-mail: ghachaode@sina.com

http://soils.issas.ac.cn



1284 + e 56 &

under normal irrigation, while the endophytic bacterial community composition of E000039 roots under normal irrigation was
similar to that under drought stress. 3) Compared with normal irrigation, the relative abundance of Bacillus in E000038 and
E000039 rhizosphere soil bacteria significantly increased under drought stress, the relative abundance of Pseudomonas in
E000038 root endophytic bacteria significantly decreased while the relative abundance of Rhodococcus significantly increased;
Under normal irrigation and drought stress, the dominant bacteria of E000038 was Pseudomonas with the relative abundance
higher than 98.0%. 4) Network analysis revealed that drought stress made the rhizosphere soil bacterial networks of EO00038 and
E000039 more compact and the structural stability weaker. 5) The functional prediction analysis of endophyte community in roots
found that the abundances of enzymes and metabolic pathways with potential drought resistance function were significantly lower
in E000038 than E000039 under drought stress. In conclusion, drought stress significantly affects the community diversity of

rhizosphere soil bacteria and root endophytic bacteria of sensitive rice E000038, but has no significant effect on the community

diversity of rhizosphere soil bacteria and root endophytes of drought resistant rice E000039.

Key words: Rice; Drought stress; Drought resistance; Root endophytic bacteria; Rhizosphere soil bacteria
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Fig. 1 Rice E000038 and E000039 pot experiments
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Table 1 Effects of drought stress on a diversity of rhizosphere soil bacterial community
FE b Sobs 541 ACE 8% Chao 5% Shannon 5 %% Simpson 5 %{
S38CK 81.33+£2.87a 81.50£2.87a 81.33+£2.87a 381+0.03a 0.04+0.00 a
S38D 5933+ 13.77 a 59.43 £ 13.64 a 59.33+13.77 a 3.20+0.70 a 0.10+0.09 a
S39CK 67.00 £9.62 a 67.26+9.82 a 67.10£9.70 a 3.64+0.10a 0.04 £0.00 a
S39D 65.33£21.36a 65.57+21.24a 65.44+2123a 3.13+0.78 a 0.14+0.12a

T RSN NG 5127 [ — KR8 RIS [F) AR B ) 22 5278 P<0.05 /K% Tl

& 2 A%, B E38D [ Sobs 5% .ACE &
(. Chao #8%(. Shannon F§%U 4.3 & THEM E38CK
(P<0.05), 1M Simpson f§ %X W & X T+ i E38CK
(P<0.05), FE5h E39D 5 E39CK 4NHRES o ZFEME

e B W3 2 5 (P>0.05) . W IF & BE T /K 74
E000038 H¥ 58 A= eV 1Y ~F 8 BE R 2 REPEAIR T T
AT, M RENE T S IEE VT KRS E000039
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Table 2 Effects of drought stress on a diversity of root endophytic bacterial community

e Sobs TR %L ACE 8% Chao F5%k Shannon 8 %% Simpson 8%
E38CK 433+047a 433+0.47 a 433+£0.47 a 0.13+0.01 a 095+0.01b
E38D 65.67+29.94b 70.74 £33.92b 71.75+35.07b 1.69+0.29b 0.38+0.05a
E39CK 633+125a 7.58+2.97a 6.50+147a 0.24+0.06 a 0.90+0.04 b
E39D 4.67+094a 4.67+0.94a 4.67+0.94 a 0.26+0.00 a 0.89+0.00b
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Fig.2 Primary coordinate analysis of bacterial community structure at genus level
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Fig. 3 Bacterial community composition in rice rhizosphere soil
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Fig. 4 Community composition of endophytic bacteria in rice roots
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Fig. 5 Significance test of differences between groups
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Table 3 Topological structure characteristics of bacterial community co-occurrence network analysis in rice rhizosphere soil
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Fig.7 Heatmap of relative abundance of enzymes encoded by functional genes of endophytic bacteria in roots
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Fig. 8 Heatmap of relative abundance of differential metabolic pathways of endophytic bacteria in roots
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