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Abstract: [Objective] To reveal the composition and functions of endophytic bacterial
communities in maize under different patterns of tillage combined with straw returning in the
Tumochuan Plain, identify the endophytic bacterial resources that promote maize straw
degradation under different patterns, and lay a foundation for the selective isolation, cultivation,
and functional verification. [Methods] We employed Illumina MiSeq high-throughput
sequencing to compare the diversity and community structure of endophytes during the mature
stage of maize under different patterns of tillage combined with straw returning in the
continuous positioning experiment in the irrigation area of Tumochuan Plain, Inner Mongolia
Autonomous Region. [Results] No tillage and deep tillage demonstrated significant effects on
the endophytic bacterial diversity of maize. Tillage methods exerted stronger effects on the
composition and structure of endophytic bacterial community than straw returning. The
structures of endophytic bacterial communities in maize can be classified into two categories:
no tillage combined with straw returning and the other seven patterns. The dominant
endophytic bacterial genera shared by the nine patterns of tillage combined with straw
returning were Pseudomonas, unclassified f Enterobacteriaceae, Pantoea, Raoultella, and
Rahnellal. Straw returning increased the abundance of Raoultella and unclassified f
Enterobacteriaceae. [Conclusion] Different tillage practices alter the diversity, composition,
and structure of endophytic bacterial community in maize. Straw returning can increase the
relative abundance of Raoultella and Lactococcus, which have positive effects on the
degradation of maize straw.
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SHFEUEN 3 000-3 500 °C. K HAHEL, {56
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3 846.92 kPa, /K& 15.71%, FLBRE 40.77%,
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Figure 1 Changes of meteorological factors in the
experimental site. The red line in the figure
represents the daily average temperature, while the
blue line represents the daily average precipitation.

Pt PR 2 (N 46%) 300.0 kg N/hm?, 5o R4
(P,05 16%) 210.0 kg P,Os/hm*, FiFRAI(K,0 50%)
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center, NMDC, https://nmdc.cn).
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i 3T Bray-Curtis 5 255803 1) 32 AL b 40 At
(principal co-ordinates analysis, PCoA )i 5 4[]
WAEYIREIE S AR, TG B EZ N R
23 #T (permutational MANOVA, Adonis) F14H )
43T (analysis of similarities, ANOSIM )& il
KA MAEDRESMWERERRE; H
Origin 2023b £l Gephi-0.10.1 {E/& .

2 EREG5N

21 ARE#HERES ERBEFLCHSEXK
NEME o ZH 1R

AN TRIBEVE R 1t ARG #1380 AR T E KR A
TR o ZHEPERRECINER 1 R, S AEBEZ a1
FTARNAEMEEHERES . WYERES TS
ERR AR R KR E R . Hrf, Nt fl DP 43
Shannon fHE0 % KT FR AH, 25130
2.30 f5F1 1.95 4%, 1 HAE L2 A Shannon £
FEPER W2E 5. Chaol #8%0F NT, NTR. SS,

F 1 ARHERENERNEDETSHSE. F
EE. BAERFNE

Table 1 Effects of different cultivation measures
on the diversity, abundance, and uniformity of
endophytic bacteria in maize

Tillage Shannon Chaol index Pielou index
treatments  index

DP 3.89+0.51ab  398.71+30.76a  0.57+0.02ab
DPR 2.73+£0.95abc 346.28+31.89a 0.33+0.11bc
NT 4.34+0.07a  420.61£58.95a  0.73+0.02a
NTR 2.71x1.16abc 452.57+11.50a  0.45+0.19bc
SC 1.79+£0.13¢  305.26+34.11ab  0.32+0.01bc
SCR 1.52+£0.01c ~ 272.77+£65.57ab  0.33+0.04bc
SS 1.80+£0.69c  384.14+78.88a  0.32+0.12¢
SSR 2.3440.78bc  409.60+109.48a 0.35+0.05bc
FR 1.32+40.19¢  192.88+21.07b  0.27+0.03c

Data in the table are means+SE values. Different lowercase
letters mean significant differences between treatments
(P<0.05). DP: Deep ploughing; DPR: Deep ploughing with
straw returning; NT: No-tillage; NTR: No-tillage with straw
mulching; SC: Strip cultivations; SCR: Strip cultivation with
straw returning; SS: Subsoiling; SSR: Subsoiling with straw
returning; FR: Farm shallow rotary tillage.
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SSR. DP. DPR ;%4 FR ¥&jm 1.18. 1.35.
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Figure 2 Community structure of endophytic bacteria at the phylum level under different tillage methods. A:
The distribution pattern of each treatment under the joint action of principal component 1 (PC1) and
principal component 2 (PC2). B: The distribution of each treatment is only affected by a single factor of

principal component 1 (PC1).
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Figure 3 Hierarchical cluster diagram of relative abundance of maize endophytic bacterial community

under different tillage methods.
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Figure 4 Venn diagram of endophytic bacteria in
maize under different tillage methods.
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BR324 8 (unclassified f Enterobacteriaceae)fil
$i B JE (Rahnellal), 5 He4 5l 31.31%.,
13.91%. 10.38%. 8.38%71 8.36% (& 5).

Raoultella: 31.31%

= Pantoea: 13.91%

5 TEMEARREBHCHEBERANEMAERKFEZHE
Figure 5 Microbial community analysis pie plot on genus level of endophytic bacteria in maize under
different tillage methods and their straw return to the field.
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Figure 6 Symbiotic network of endophytic bacteria in maize under different cultivation methods. The connection
represents a significant positive and negative correlation (screening criteria: Spearman’s p>0.8, P<0.001).
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Figure 7 Community analysis pie plot on genus level of endophytic bacteria in maize under returning and
no returning treatments. A: Straw returning treatment. B: Straw leaving treatment.
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Figure 8 Community analysis pie plot on genus level of endophytic bacteria in maize under different
cultivation methods and straw return treatments. A: The relative abundance proportion of Lactococcus in
each treatment. B: The relative abundance proportion of unclassified f Enterobacteriaceae in each
treatment. C: The relative abundance proportion of Raoultella in each treatment.
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Figure 9 Bar chart of LEfSe multi-level species discrimination analysis for endophytic bacterial genera in
maize under different cultivation methods and straw returning treatments.
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Figure 10 KEGG annotation diagram of endophytic bacteria in corn. A: Heatmap of pathway level 1.
B: Heatmap of pathway level 2. C: Heatmap of pathway level 3.
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