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Abstract: [Objective] To investigate the effect of the bio-organic fertilizer on heart rot and
rhizosphere bacteria of pineapple. [Methods] Through high-throughput sequencing, we
explored the bacterial diversity and community in rhizosphere of pineapple applied with
different fertilizers. [Results] Compared with conventional fertilizer treatment (CK) and
common organic fertilizer treatment (YJ), bio-organic fertilizer treatments of KN (sheep
manure+peat soil+Bacillus subtilis) and KY (sheep manure+coconut chaff+B. subtilis)
significantly reduced the incidence of heart rot in pineapple, especially KN. The a diversity of
soil in KN and KY was higher than that of CK and YJ and a significantly different bacterial
community structure emerged in the two bio-organic fertilizer treatments. Compared with CK,
KN significantly increased the abundance of Bacteroidetes and Firmicutes, while the
abundance of Acidobacteria, Chloroflexi, Gemmatimonadetes, and Nitrospirae in KY was
significantly raised. At the genus level, the abundance of both Paraburkholderia and
Flavobacterium in the bio-organic fertilizer treatments was significantly elevated. Variance
partitioning analysis suggested that soil chemical properties (36.29%) had the greatest
influence on the bacterial community, particularly soil available potassium and organic matter.
In addition, the incidence (22.53%) and partial productivity of fertilizer (16.42%) were also the
key influencing factors. [Conclusion] The application of bio-organic fertilizers (KN, KY) can
change bacterial community structure in rhizosphere of pineapple and decrease the incidence of
heart rot, which are important for the rhizosphere ecosystem stability and health of pineapple.
Keywords: bio-organic fertilizer; pineapple heart rot; high-throughput sequencing; soil bacterial
community
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Control effect of different fertilizing methods on pineapple heart rot

Treatments Disease incidence (%) Biocontrol effect (%) Number of pathogenic bacteria (log CFU/g)
KN 7.67+4.04a 56.07 3.15+0.10a
KY 11.67+5.51ab 32.17 3.23+0.20a
Y] 15.0043.00ab 12.79 3.71£0.09b
CK 17.33£2.08b - 3.83+0.09b

Different letters indicate significant difference at the level of P<0.05, — represents a reference item.

x2 AREMEEER T IREF R

Table 2  Effects of different fertilization practices on soil chemical property

Treatment pH Organic matter (%) Available phosphorus Available potassium Hydrolyzed nitrogen
(mg/kg) (mg/kg) (mg/kg)

KN 5.76+0.17¢  0.52+0.19ab 150.06+40.14a 69.81+29.89a 88.05+5.57a

KY 6.10+£0.76a 0.72+0.15a 151.52423.74a 24.06+10.04b 87.87+3.25a

YJ 6.02+0.13b 0.31+0.11bc 145.32+16.17a 33.69+12.43ab 85.99+9.74a

CK 4.93+0.88d 0.12+0.03c 162.71426.47a 68.88+11.01a 88.40+7.59a

Different letters indicate significant difference at the level of P<0.05.
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Jo e % 2 5(P>0.05).
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Figure 1 Changes in alpha diversity of bacteria in
rhizosphere soil of pineapple under different
fertilization treatments. Different letters indicate
significant difference at the level of P<0.05.
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Figure 2 Principal coordinate analysis (PCoA) of
soil microbial community based on Bray-Curtis
distance of soil bacterial community.
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Figure 3 Relative abundance of bacteria phylum in pineapple rhizosphere soil under different fertilization
treatments. Different letters mean different difference limits at the level of P<0.05.
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Figure 4 Relative abundance of bacteria genus in pineapple rhizosphere soil under different fertilization
treatments. Different letters mean different difference limits at the level of P<0.05.

—— Positive correlation
Negative correlation

B 5 AEEBLETEZIRETIRMEE LS WEDH
Figure 5 Analysis of bacterial symbiosis network in pineapple rhizosphere soil under different fertilization

treatments. Each node in the figure represents an OTU, the size of the point represents the degree of the node,
and the color of the edge represents positive and negative correlation. Red: Positive correlation; Blue: Negative

correlation. The node is colored according to its phylum.
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Table 3 Topological characteristics of bacterial community in pineapple soil under different fertilizing methods

Topological characteristics CK YI KY KN
Number of nodes 607 830 811 631
Positive correlation/Negative correlation 1.35 1.36 1.45 1.40
Number of edges 100 112 113 97
Average weighted degree 1.640 2.571 3.274 2.330
Density 0.123 0.134 0.128 0.136
Modularity -43.877 7.676 5.025 12.180
Average clustering coefficient 0.983 0.989 0.988 0.984

(partial factor
productivity
0.080 7 of fertilizer)

Soil chemical
properties

0.1823

0.1572

Incidence rate

Residuals=0.418 6
Values <0 not shown

Bl 6 ARETEREZRIFLIFMEMEZFNBEZIATTEEL LS HT(VPA)

(Partial factor productivity of fertilizer
under different fertilization treatments)

Partial factor productivity

Treatment g T
of fertilizer
KN 2.014 210 526
KY 1.705 263 158
Yl 1.700 000 000
CK 1.627 894 737

Figure 6 Variance proportional analysis (VPA) of the interaction of different factors on soil microbial

community in pineapple rhizosphere.
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Figure 7 Redundancy analysis of bacterial community and soil chemical property in rhizosphere soil of
pineapple under different fertilization treatments. AP: Available phosphorus; AK: Available potassium; AN:

Hydrolyzed nitrogen; OM: Organic matter.
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F4 EERTHMFER 20 BEBERIERE

Table 4 Interpretations of environmental factors on the abundance of top 20 bacteria

Environmental factor Explains (%) Contribution (%) Pseudo-F P

AK 32.6 433 4.8 0.012
SOM 15.0 19.9 2.6 0.072
pH 9.6 12.8 1.8 0.172
AP 13.3 17.7 3.2 0.074
AN 4.8 6.3 1.2 0.348

AP: Available phosphorus; AK: Available potassium; AN: Hydrolyzed nitrogen; OM: Organic matter.

3 itk
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