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Table 1. Maize roots samples information

Number Starane treatment Collection period Collection date
LSHICK - Seedling stage 2016.6.24
LSH2 + Flowering stage 2016.8.24
LSH2CK - Flowering stage 2016.8.24
LSH3 + Maturation stage 2016.9.17
LSH3CK - Maturation stage 2016.9.17
LSICK + Seedling stage 2016.6.24

LS2 - Flowering stage 2016.8.24
LS2CK + Flowering stage  2016.8.24

LS3 - Maturation stage 2016.9.17
LS3CK + Maturation stage 2016.9.17
LR81CK - Seedling stage 2016.6.24
LRS82 + Flowering stage 2016.8.24
LR82CK - Flowering stage  2016.8.24
LRS83 + Maturation stage 2016.9.17
LR83CK - Maturation stage 2016.9.17

+: maize with spraying starane; — maize without spraying
starane.
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Figure 1. Length distribution of high quality sequences.
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Figure 2. Venn diagrams.
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Figure 3. The rank abundance curve.
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Table 2. Biodiversity index of samples

Sample Chaol ACE Simpson Shannon

Non-rhizosphere LSHICK 4634 5043 0.9957 9.83
LSH2 4398 4694 0.9947 9.70
LSH2CK 4395 4717 0.9966  9.86
LSH3 4548 4835 0.9967 9.93
LSH3CK 4570 4908 0.9971  10.01

Rhizosphere LSICK 4395 4731 0.9967 9.92
LS2 4550 4917 0.9967 9.88
LS2CK 5061 5269 0.9971 10.04
LS3 4641 4854 09974 10.13
LS3CK 4760 5041 0.9972 10.13

Endophyte LR8ICK 888 935 0.6033 247

LR&2 1055 1069 0.9576  6.11
LR82CK 1134 1128 0.9645  6.655
LR&3 969 972 09292  5.566
LR&3CK 2576 2593 0.9620 7.10

actamicro@im.ac.cn
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Figure 5. Multiple groups of comparative box-plot. 1:

non-rhizosphere samples; 2: rhizosphere samples; 3:
endophyte samples.
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Community metabolic function prediction.
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Effects of “starane” on the diversity of bacterial communities in
different micro-environment of maize roots

Kai Shan', Chunlei Wangl, Zhijun Fang3, Chunhua Mu?®, Yanrui Xu', Xiaowen Huangl’z,
Lujiang Hao'"

" Shandong Provincial Key Laboratory of Microbial Engineering, Qilu University of Technology (Shandong Academy of Sciences),
Jinan 250353, Shandong Province, China

? Energy Research Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250014, Shandong Province,
China

3 Maize Research Institute, Shandong Academic of Agricultural Sciences, Jinan 250100, Shandong Province, China

Abstract: [Objective] The purpose of this research is to study the effects of herbicide “starane” on the structure
and diversity of bacterial communities in different micro-environments. [Methods] We used the high-throughput
sequencing technique Illumina Miseq to determine the V4-V5 variable region sequence of 16S rRNA in
endophytic, rhizosphere and non-rhizosphere soils of maize roots. The herbicides were sprayed in different growth
stages, and we researched the herbicide effect on the structure and diversity of maize root endophytes as well as soil
bacteria. [Results] We obtained a total of 544393 effective sequences and 333565 high-quality sequences from 15
samples. The multi-sample OTU analysis showed that the community structure of non-rhizosphere soil and
rhizosphere soil was similar, which indicated that the colonization of maize-related bacteria was selective and the
gradual specialization from rhizosphere to root. The results of rank abundance curve and Alpha diversity showed
that the richness and uniformity of non-rhizosphere and rhizosphere soil were higher, while the richness and
uniformity of endophytic community in maize roots of mature stage were lower. The abundance of endophytic
community in maize roots was significantly reduced by the application of herbicides. The composition analysis of
the community showed that the distribution of bacteria in the maize roots was with a great change at both the
Phylum and Genus level. The prediction of metabolic function of the flora indicated that the growth pressure of the
microorganisms was gradually increased from the seeding stage to the mature stage of the corn, which required
more energy for bacterial metabolism and environmental adaptation. [Conclusion] The application of herbicide
“starane” can reduce the diversity of bacterial community in the roots of maize, and the effect on the endophytic

community of maize roots is more obvious.

Keywords: high-throughput sequencing, maize, starane, bacterial diversity
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