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Abstract: The relationship between the microenvironment of different tissues of maize and the diversity of endophytic
bacteria is of great significance for screening functional microorganisms, such as compatible growth-promoting
bacteria or biocontrol bacteria. In this study, high-throughput sequencing technology was used to investigate the
diversity of endophytic bacterial and fungal communities in various maize organs and tissues. The results showed that
the maize endophytic bacterial community comprised 31 phyla, 93 classes, 192 orders, 340 families, and 404
genera. Proteobacteria and Firmicutes were the dominant bacterial phyla, and Lachnospira, Rhizobium,
Enterobacter, and Sphingomonas were the dominant bacterial genera. Some endophytic bacteria were more abundant
in some organs than in others, indicating that some bacterial populations had endogenous specificity for particular

tissue microenvironments. Comparing the dominant bacterial genera among various organs and tissues, the unique
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bacterial taxa in the roots were Micrococcus and uncultured _bacterium_f Muribaculaceae. The unique bacterial taxa
in the Xkernels were Staphylococcus, wuncultured _bacterium_f Muribaculaceae, Delftia, Brevundimonas,
Streptococcus, and Clostridium_sensu_stricto_1. The unique bacterial group in the leaves was mainly Pseudomonas,
and no unique bacterial genus was detected in the stems. Beta diversity analyses showed that the microbial
community composition was similar in the roots, stems, and leaves of maize, but different in the grain. The
endophytic fungal community of maize was composed of 12 phyla, 37 classes, 84 orders, 187 families, and 404
genera. Ascomycota, Basidiomycota and Chytridiomycota were the dominant fungal phyla, Mortierella and
Fusarium were the dominant fungal genera, and Rozellomycota was the unique dominant fungal group in the roots.
Beta diversity analyses showed that there was little difference in fungal community composition among stems,
leaves, and grain of maize, but it was significantly different in the root. In summary, the distribution of endophytic
bacteria differs among maize organs and tissues. Compared with the endophytic fungal community, the endophytic
bacterial community showed wider variations among the different organs and tissues.

Key words: maize; tissue and organs; endophytic bacteria; endophytic fungi; diversity
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Table 1 Statistics of sequence number, abundance and diversity index of bacterial samples

b3 NEET AT 4 A — B T FR AR AL Chaol #§ %1 ACE f8 4k T 55
Treatment Observed OTUs Effective sequence Shannon— Wiener index Simpson index Chaol index ACE index Coverage
GN 1049+ 82a 73944+ 559a 8.4740. 30a 0.9940.00a  1672.89+121.27a 1655.26+113.43b 0.99-+0.00a
IN 913473b 70993-£4758a 8.2140. 33a 0.994:0.00a  1484.95:£43.94b  2110.03-£63.72a  1.00-£0. 00a
LN 658+ 28¢ 55470+ 3250b 8.3540. 11a 0.9640. 05a 956.66+44.63d  1353.57+£26.21c  1.00=0.00a
YN 865+4b 53129-£2415b 8.6340. 16a 0.9940.00a  1181.34+2.69c 1645.594123.73b  1.00=£0. 00a

e GNLUIN LN YN 2 3R R 25 APk o B A ¥ AR 22 (n=3) , R FI A [F/NG F 8RR 7 0. 05 /K F 2 53 B3 (P<<0.05) ., R,

Note: GN,IN.LN and YN represent roots, stems, grains, and leaves, respectively. Data are mean= standard deviation (n=3). Different lowercase

letters in the same column indicate a significant difference at the level of 0. 05. The same below.
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PEFN 22 Sk (1B 2) , EORAR &8 B4l 4134 OTUs %L
H M 6834, Hirp GNLUIN LN YN H 454 19 OTUs %t
H 43512 120,100,215.200 4, A 1, 1T LLF H 45 B 5
2 [0) 40 DA R 7 25 S W 3 (P<<0. 05).,
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i #E T 7 28 (K 3) , 25 G B 5 BE 1 2 10006, K W]
AR IR I A ) A B S ST T R B R
RN R Z BTSSR, R DL WA S b g ) Rl 2
PE R Al U B, GNLUINLLN A YN H 5 OTUs
HAHZEA K, R ERAR G ELLUD A T M
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Fig. 1 Rarefaction curves for bacterial samples
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Table 2 Sequence number statistics, abundance and diversity index of fungi samples
sk sy HTT HRFH e — EAN R AL T PR AR A Chaol #8 %X ACE 8% B
Treatment  Observed OTUs  Effective sequence  Shannon— Wiener index ~Simpson index Chaol index ACE index Coverage
GN 1686+ 3a 474209+ 214a 8.60+0.02a 0.99+0.00a 1690.58+5.19a  1688.77+3.96a  1.00+0.00a
IN 1691+ 14a 467631£8577a 8.5540. 08a 0.9940.00a 1698.8145.87a  1693.88+11.25a 1.00+0.00a
LN 1681+ 12a 473974+970a 8.61+0.03a 0.99+0.00a 1690.58+9.04a  1683.94410.11a 1.00=40.00a
YN 1689+ 13a 474064+ 362a 8.5440. 06a 0.9940.00a 1690.33412.66a 1689.44+13.20a 1.00-0.00a
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400000

4 AEABRELALNEERTYHME Venn 5347
Fig. 4 Venn analysis of endophytic fungi in different organs

and tissues

W RTT2E 2.06% .23, 74% (1.00% 147, 34 % ; LN H i A5 (1) 40 B 1 2 22 2 12 E 4K ] (Spirochaetes) , 5 LN

BT 0. 74% (K 5) .

TE H 2K B IN LN VYN A3 O] 3B = 2208 R K5 72 2 JE 7 H (uncultured _bacterium _k_Bacteria) 2 FF
W H (Fusobacteriales) . Subgroup_7 H . 3t 2% 3¢ & H (Frankiales) . uncultured_bacterium _c_Gitt-GS-136 H .
KI89A clade H FZL4H B H (Rhodobacterales) , -3 73 5l i & H 2819 14. 2520 7. 95040 .6. 3396 7. 5190 .7. 46 % .
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Fig. 5 Relative abundance of bacterial community at phylum level
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Fig. 6 Relative abundance of bacterial community at order level
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T 26,76 % ; L FF 1R JE (Bacteroides) J& LN YN H 2l A5 (4 08 55 & J& , H LN o i A7 X 35 B2 A8 YN 3 T
10.33% . GN Al A B 0 3440 3 B 2 40 Bk B B (Micrococeus) 95 B T W & (Muribaculaceae) M B W2 i€ H &
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10 19 40 T B V& A A B9 40 B R 5 LN At A i O S A R = A 3K R (Staphylococcus) B 75 1R A B
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Fig.7 Relative abundance of bacterial community at the level of genus classification
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Fig. 8 Relative abundance of fungal communities at the phylum level
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Fig. 10 Relative abundance of fungal communities at the genus level
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Fig. 13 Network analysis of bacterial endophytes in different organs and tissues
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Fig. 14 Network analysis of fungal endophytes in different organs and tissues
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