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Tab. 1 Soil physical and chemical properties in the rhizosphere of arecanut plants in the arecanut plantation

IR A

. . . ) Ui l|2%E TLG1 WSS AR TLG2 X} AR TLG3
Soil physical and chemical properties
pH 5.86+1.01a 5.65+0.78a 4.57+0.18b
HHLE/ Y% 2.65+0.44a 2.72+1.51a 1.69+0.53b
2H/(gkg™) 1.21+0.23a 1.97+0.51b 0.79+0.19¢
2/ (g'kg™) 0.95+0.54a 1.83+0.86b 0.47+0.08¢
28/(gkg™) 1.70£1.05a 2.37+0.26b 1.0840.18¢
WA/ (mg-kg ") 70.60+19.69a 101.96+39.46b 49.25+8.39¢
A/ (mg-kg ™) 89.51+39.95a 89.70+77.20a 59.10+8.59b

AR/ (mg-kg™) 163.95+107.61a 134.74+59.67b 131.58+20.89b

TE: AT A 5 B3R 22 SR .25 (P<0.05)

Note: Different lowercase letters in the same line indicates significant differences among treatments at P<0.05.
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Tab.2 Diversity index of bacterial community in the rhizosphere

AbH Treatments OTUs Ace Chaol Coverage Shannon Simpson
TLG1 2924 5106.9 5027.0 0.977 28 6.588 7 0.007 0
TLG2 2 641 5014.9 5034.0 0.987 59 5.7972 0.007 8
TLG3 2773 5292.8 5308.6 0.989 37 5.772 4 0.009 2

222 FRAKAE LEMBEHLSAGYH  EEAT LX OTU #H17RIST, 15 2[R b B (452
AR -3 1) 20 B RF PR A A 2 A, 4551 (18] 1) 3R B, FEJm /KPRt hn e 451 38 1) b B v, = 00 T i AR
W J& (Acidothermus, 9.45%) . norank_f norank_o_Acidobacteriales( 3.84%) . /N 8l ¥ 16 J& ( Acidibacter,
3.69%) . Occallatibacter(3.04% ) ; 75 1M 451 AL AL A9 Zb BREH vh, =220 J@ IR 14 & (Acidothermus,
13.84%) . norank_f norank o_Acidobacteriales( 3.52%) . /A~ 8l T & J& ( Acidibacter, 5.18%) | norank f
Xanthobacteraceae(4.88% ) ; TEXT REAL th =20 & 42 norank_f norank o Subgroup 2(10.99%) . norank f
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Fig. 1 Bacterial community composition at the genus level in the rhizosphere of arecanut plants
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Fig.2 Analysis of difference in bacteria at the genus level between the treatments and the control

a. Bacterial difference between TLG1 and TLG3 at the genus level; b. Bacterial difference between TLG2 and TLG3 at the
genus level. * indicates that there are significant differences between the two treatments; ** and *** indicate that there are
extremely significant differences in the figure.
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Fig. 4 Monofactor network analysis of different treatments

B RS A R R YR

a. Monofactor network analysis of TLG1; b. Monofactor network analysis of TLG2; c. Monofactor network analysis of

TLG3. The size of nodes in the graph indicates the species richness, and different colors indicate different species; the color of

lines indicates positive and negative correlation, red indicates positive correlation, and green indicates negative correlation; the

thickness of lines indicates the size of correlation coefficient; the thicker the line, the higher the correlation between the species;

the more the lines, the closer the relationship between a species and other species.
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Effects of Earthworm Castings on the Microbial Diversity in the

Rhizosphere of Arecanut Plants

MA Siyuan', WANG Haihua®, LIN Yubin’>, ZENG Ruohan®>, DIAO Xiaoping'?, LI Peng'

(1. College of Life Sciences, Hainan Normal University, Haikou, Hainan 571158, China; 2. College of Ecology and Environment,
Hainan University, Haikou, Hianan 570228, China; 3. State Key Laboratory of Marine Resource Utilization
in South China Sea, Hainan University, Haikou, Hainan 570228, China)

Abstract: Areca nut is an important pillar industry in Hainan Province, and arecanut yellow leaf disease
occurring seriously in Hainan has led to the decline of areca nut yield and quality, and seriously affects the
development of areca nut industry in Hainan Province. It was found that earthworm castings as vermicompost
could reduce yellowing of arecanut leaves when applied to the rhisosphere, but its mechanism in reducing leaf
yellowing resulting from arecanut leaf yellow disease was not clear. Therefore, an experiment was made at a
Longgun arecanut plantation in Wanning County, Hainan Province by using earthworm castings as manure to
observe the microbial diversity in the rhizosphere of arecanut plants in the arecanut plantation. Three treatments
were arranged: earthworm castings (TLG1), earthworm castings + chemical fertilizer (urea) (TLG2) and the
blank control (TLG3). After 10 months of treatment, samples were collected from the rhizosphere in the

arecanut plantation to analyze the dynamic changes of soil bacterial diversity and microbial interaction network
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in different treatments by using Illumina Miseq high-throughput sequencing to reveal the correlation between
microbial diversity and soil physical and chemical properties. The results showed that the treatments with the
earthworm castings and the earthworm manure + urea increased significantly the microbial diversity in the
rhizosphere of the aracanut plants, as compared with the control. The treatments of the earthworm castings and
the earthworm castings + urea increased significantly Acidothermus, Occalatibacter and Conexibater at the
genus level in the rhizosphere (P < 0.05), and reduced significantly Candidatus Solibacter (P < 0.05). The
microbial interaction network analysis showed that a special bacteria (s unclassified G norank
F norank O_Chloroplast), belonging to the phylum Cyanobacteria, and a species of bacteria (S_uncultured
bacterium_ G_ norank  F_ LWQS), belonging to the phylum Patescibacteria, were found in the top 50
abundant species in the treatments with the earthworm castings and the earthworm castings + urea, respectively.
This experiment showed that exogenous earthworm castings could significantly enhance the diversity and
abundance of soil microorganisms in the rhizosphere of arecanut plants in the arecanut plantation, and
significantly increase the stability of microbial interaction network in the rhizosphere. Moreover, the available
potassium and other physical and chemical factors had a significant impact on microbial groups. The results of
this experiment might provide some reference for further understanding of the mechanism of the earthworm

castings in reducing leaf yellowing resulting from the yellow leaf disease.
Keywords: arecanut leaf yellow disease; microbiome; physicochemical properties; interaction network
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