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Abstract: [Background] Effective microorganisms (EM) have been widely used in the farming
in China, while the available information is limited regarding the impacts of EM biofertilizer on
the growth and rhizosphere bacterial community structure of pigment pepper. [Objective] To
clarify the growth-promoting effect of EM biofertilizer on pigment pepper in Xinjiang of China
and uncover the influence of the biofertilizer on rhizosphere bacterial community structure.
[Methods] The EM biofertilizer was inoculated into the roots of pigment pepper plants through
irrigation. We determined the growth indexes, soil nutrient levels, and enzyme activities at the
harvest stage to assess the impacts of EM biofertilizer on the pepper growth and soil quality.
High-throughput sequencing of 16S rRNA was employed to investigate the impacts of EM
biofertilizer on the composition and structure of rhizosphere bacterial community. [Results]
Compared with the control group, the application of EM biofertilizer increased the plant height,
fresh weight, single fruit weight, and number of fruits per plant by 23.89%, 85.41%, 42.31%,
and 46.04%, respectively. Moreover, it increased the available nitrogen, the available
phosphorus, and the activities of urease, sucrase, and peroxidase in the soil by 5.83%, 13.39%,
11.47%, 9.42%, and 21.43%, respectively. The application of EM biofertilizer significantly
altered the alpha and beta diversity of bacteria in the rhizosphere soil and increased the relative
abundance of beneficial bacteria including Proteobacteria, Acidobacteria, Gemmatimonadetes,
Actinobacteria, and Firmicutes. Especially, the relative abundance of Xanthomonadaceae
belonging to Proteobacteria was increased by 119.32%. At the genus level, the application of
EM biofertilizer increased the relative abundance of Luteitalea, Luteimonas, Sphingobacterium,
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and Halomonas. Among them, the relative abundance of Luteimonas was increased by 244.17%,
whereas that of Flavobacterium was lower than that in the control group. The microbial taxa
showing positive correlations with soil physicochemical indices presented significantly
increased relative abundance after the application of EM biofertilizer. [Conclusion] The
application of EM biofertilizer regulates the rhizosphere microbial community structure by
changing soil nutrient levels and enzyme activities, which further enriched beneficial bacteria
with strong survival ability in saline-alkali land and promoted the growth of pigment pepper.

Keywords: EM biofertilizer; pigment pepper; growth-promoting effect; rhizosphere bacterial

community structure; soil enzyme activity
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Table 1 Changes of pigment pepper growth indexes and yield after inoculation with EM biofertilizer
Items Control Treatment

¥R Plant height (cm) 62.50+0.87 77.43£0.90%**

ZEH Stem diameter (mm) 0.94+0.08 1.10£0.11

K %K Root length (cm) 22.50+1.11 22.80+1.41

T Bk Fresh weight (g) 621.33+5.51 1 152.00+103.12%**
M4& Leaf length (cm) 8.80+0.49 9.63+0.49

M58 Leaf width (cm) 4.58+0.21 4.95+0.17

PAFRZE LB Number of fruit per plant 30.00+5.03 43.00+4.73*
PAFR B LT Number of finished fruit per plant 27.00+2.89 31.00+1.53

*: P<0.05; ***: P<0.001. The same below.
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Figure 1 Effects of EM biofertilizer on pigment pepper
plants and fruits. A, B: Plants and fruits in control
group. C, D: Plants and fruits in treatment group.
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Figure 2 Effects of EM biofertilizer on fruit length,
fruit width and fruit weight of pigment pepper. CK:

Control group (control); T: Treatment group
(treatment). ns: No siganificance. The same below.
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Figure 3 Effects of EM biofertilizer on soil pH,
nutrients and enzyme activity. A: Content of organic
matter (OM), alkali-hydrolyzed nitrogen (AN) and
available phosphorus (AP) in soil. B: Activities of

urease (S-UE), sucrase (S-SC), catalase (S-CAT)
and peroxidase (S-POD) in soil. C: pH of soil.
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Figure 4 The rarefaction curves of rhizosphere bacterial community after inoculation of EM biofertilizer (A)

and the PCoA analysis (B).
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Table 2 The alpha diversity indexes of rhizosphere
bacterial community after inoculation of EM biofertilizer

Items X 8 2[ Control AbFRZH Treatment
Chaol 7 618.81+£549.10 7 268.01+£719.68%**
Shannon 11.83+0.27 11.60+0.44**
Simpson 0.000 875+0.000 126  0.000 925+0.000 171
ACE 8262.81+497.49 7 884.04+741.26**

**: P<0.01. The same below.
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Figure 5 Analysis of bacteria community structure after inoculation of EM biofertilizer. A: Column diagram of
relative abundance of bacteria at the phylum level. B, C: Microorganisms with significant differences at the phylum
level in control group and treatment group. D: Column diagram of relative abundance of bacteria at the genus level.

E: Microorganisms with significant differences at the

genus level in control group and treatment group.
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Figure 6 LEfSe analysis of bacteria microbial community after inoculation of EM biofertilizer. Response of
rhizosphere soil microbial community from phylum to genus classification level in control group and
treatment group. Red represents significantly enriched taxa in the control group and green represents
significantly enriched taxa in the treatment group. The threshold value of difference feature LDA is 3.5, and

color-coded.
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Figure 7 Abundance map of microorganisms (A) and correlation analysis map (B). A: Abundance of
microorganisms at the genus level. B: Correlation analysis between microorganisms and soil physicochemical

indexes. The significance of the selected genera in treatment group and control group was screened by t test
(P<0.01). The significance of correlation analysis was set as P<(.05.
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