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Effect of inoculating associative nitrogen-fixing bacteria on the
root-associated bacterial community of sugarcane

LI Ruirui, LIU Ran, LIAO Hong, ZHONG Yongjia"

Root Biology Center, College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou,

Fujian, China

Abstract: [Objective] To investigate the effect of inoculating the associative nitrogen-fixing
bacteria strain Paraburkholderia RBCS-17 on the root-associated bacterial community of
sugarcane. [Methods] We employed 16S rRNA gene high-throughput sequencing combined with
QIIME 2-based bioinformatics analysis to investigate the effects of inoculating Paraburkholderia
RBCS-17 on the alpha diversity, beta diversity, composition, and co-occurrence network of the root-
associated bacterial community of sugarcane. [Results] Inoculating Paraburkholderia RBCS-17
did not significantly affect the diversity but significantly changed the structure of the root-
associated bacterial community. Further studies showed that the inoculation significantly increased
the relative abundance of Burkholderia, Dyella, and Pseudomonas, while reducing the relative
abundance of certain potentially detrimental bacteria such as Ralstonia. In addition, the inoculation
altered the key module composition of the bacterial co-occurrence network in sugarcane roots,
which suggested that inoculation might influence potential bacterial interactions. [Conclusion]
Inoculating the associative nitrogen-fixing bacterial strain Paraburkholderia RBCS-17 modified
the root-associated bacterial community structure of sugarcane, promoting the enrichment of
potentially beneficial bacteria while suppressing potentially harmful ones. These findings provide
new insights into the intricate interactions among associative nitrogen-fixing bacteria, host plants,
and indigenous bacteria.

Keywords: Paraburkholderia RBCS-17; bacterial community structure; bacterial diversity;
bacterial community composition; Burkholderia
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Alpha diversity analysis of the sugarcane root-associated bacterial community inoculated with the

Figure 1

associative nitrogen-fixing bacteria. A: Box plot of sugarcane root-associated bacterial alpha diversity based on

Shannon index; B: Box plot of sugarcane root-associated bacterial alpha diversity based on Simpson index; C:

Box plot of sugarcane root-associated bacterial alpha diversity based on ACE index; D: Box plot of sugarcane

root-associated bacterial alpha diversity based on Chaol index. ns: No significant difference.
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Figure 2 PCoA, MDS, and ANOSIM analyses of sugarcane root-associated bacteria inoculated with combined
nitrogen-fixing bacteria. A: PCoA plot based on Bray-Curtis distance matrix; B: PCoA plot based on Jaccard
similarity index; C: PCoA plot based on Unweighted UniFrac distance matrix; D: PCoA plot based on Weighted
UniFrac distance matrix (85% confidence interval ellipses shown for each treatment); E: Scatter plot derived
from MDS analysis; F: Boxplot of ANOSIM analysis. The R-value ranges from —1 to 1. When R>0, differences

between groups are greater than within groups (P<0.05 indicates statistical significance).
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Figure 3

Composition analysis of sugarcane root-associated bacteria at the order and genus levels under

different treatments. A: Stacked bar plot showing order-level taxonomic composition of sugarcane root-associated

bacteria across treatments; B: Stacked bar plot showing genus-level taxonomic composition of sugarcane root-

associated bacteria across treatments.
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Figure 4 LEfSe analysis of the LDA distribution bar diagram and the evolutionary branch diagram. A: LDA

score distribution histogram from LEfSe analysis; B: Cladogram of differentially abundant taxa from LEfSe

analysis.
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Figure 5 Analysis of species abundance differences in STAMP software at family and genus levels. A: Family-
level taxonomic bar plot showing treatment-specific differences in sugarcane root-associated bacteria; B: Genus-

level taxonomic bar plot illustrating treatment-group variations in sugarcane root-associated bacteria.

x1 AECEAIRAERAR LI KRN

Table 1 Co-occurrence network topology parameters of root-associated bacterial under different treatments

I B AL Bk R RERRH KAl
Treatment Nodes number Edges number Node average degrees Clustering coefficient Modularity
Control 82 131 3.195 0.923 0.918
Inoculation 81 124 3.062 0.901 0.713
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Figure 6 Co-occurrence network of root-associated bacterial under different treatments. A: Co-occurrence

network of sugarcane root-associated bacteria at the genus level in the control group; B: Co-occurrence network

of sugarcane root-associated bacteria at the genus level in the inoculated group.
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