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Seasonal Variation Characteristics of Soil Microbial Community
Structure and Diversity of Corn in Rhizosphere Soil
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(1. Hunan University of Humanities Science and Technology College of Agriculture and Biotechnology Hunan Loudi 417000 China; 2.
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Abstract [ Objective IThe present paper aimed to explore seasonal variation characteristics of soil microbial community structure and diversi—
ty of corn in rhizosphere soil. [Method Jlllumina-miseq high-throughput sequencing technology was used to sequence the V3-V4 region frag—
ments of 16S rDNA gene and the V3 — V4 region fragments of fungus 18S rDNA gene in rhizosphere and non-—rhizosphere soil of maize in dif-
ferent seasons. [ResultJHigh throughput analysis data showed that: (i) the different season maize rhizosphere and non rhizosphere soil
physical and chemical properties with the seasons change trend was consistent maize rhizosphere and non rhizosphere soil conductivity in—
creased before reducing trend with the seasons general performance for summer > autumn > spring > winter and maize rhizosphere soil
electrical conductivity in different seasons were significantly higher than that of the rhizosphere ( P < 0.05) ; From spring to winter the pH
values of maize rhizosphere and non-rhizosphere showed a trend of first decreasing and then increasing which was roughly manifested as >
in spring > in winter > in autumn and summer and the conductivity of maize rhizosphere soil in different seasons was significantly lower

than that in non—thizosphere ( P <0.05) . (ii) Different season

2019 —06 — 12 maize rhizosphere and non rhizosphere soil nutrient content
(13]J4105) ( organic carbon total nitrogen and total potassium) consistent
(1977 -) with the seasons change trend from spring to winter maize rhi—
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8-yang zosphere and non rhizosphere nutrient contents were increased
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after the first reduce the trend with the summer maize rhizosphere and non rhizosphere soil nutrient content was the highest winter maize
rthizosphere and non rhizosphere soil nutrient content was the lowest and fluctuated. ( iii) Different season maize rhizosphere and non rhizo—
sphere bacteria and fungi coverage richness index Shannon Wiener index and Evenness index Evenness ACE Chao 1 index Simpson in—
dex was consistent with the seasons change trend from spring to winter rhizosphere and non rhizosphere bacterial and fungal diversity index
showed a trend of increase after the first reduce and different seasons rhizosphere bacterial and fungal diversity index were significantly high—
er than that of the rhizosphere. ( iv) Maize rhizosphere and non rhizosphere bacteria population the dominant bacteria mainly deformation
acid bacillus door and bud door bacterium include mold gate actinomyces door bacteroides door wall ascomycetes door green curved
door after door germs warts the relative abundance of rhizosphere bacteria acid bacillus door above the rhizosphere deformation relative a—
bundance was lower than the rhizosphere bacteria door. In rhizosphere and non-rhizosphere soil fungi communities the dominant groups were
mainly ascomycetes and basidiomycetes including binding mycetes chytrid mycetes neoilifera flagellates bulb mycetes and budding my-
cetes. ( v) Correlation analysis showed that there was no significant correlation between corn soil bacteria fungus Coverage ACE and soil
nutrients ( P >0.05) . Soil pH was negatively correlated with the diversity of soil bacteria and fungi while soil conductivity and total phos—
phorus were not significantly correlated with the diversity of soil bacteria and fungi ( P >0.05) . [Conclusion JThe bacterial and fungal com—
munities in the rhizosphere and non—hizosphere of maize soil had a good similarity and the bacterial communities in the rhizosphere and
non-rhizosphere had a significant separation effect.

Key words: Corn; Rhizosphere; Soil microbial community; Diversity
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“* 7 and ‘% %’ mean that the difference between different treatments in the same season is significant at the level of 0.05 and 0.01 respectively.
Different capital letters in the same treatment in different seasons indicated that the difference of maize rhizosphere soil at 0. 01 level was significant in

different seasons. The same as below
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Fig. 1 ~ Physicochemical properties of maize rhizosphere and non-rhizosphere soil in different seasons
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Fig.2  Soil nutrient contents in rhizosphere and non—hizosphere of maize in different seasons
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Table 1  Diversity of bacteria in maize rhizosphere and non—rhizosphere soil
Shannon-Wiener . - .
Coverage Richness Evenness ACE Chao 1 Simpson
0.985 5526 6.44 0.851 7726 1256 0.0079
0.991 5698 7.68 0.868 7924 1698 0.0089
0.988 5632 7.21 0.865 7875 1623 0.0084
0.987 5601 6.86 0.857 7798 1521 0.0082
0.988a 5614a 7.05a 0.860a 7830a 1525a 0.0084a
0.975 5319 5.75 0.849 7316 1159 0.0073
0.987 5468 6.67 0.864 7849 1524 0.0087
0.982 5306 6.32 0.861 7702 1427 0.0081
0.976 5327 5.91 0.853 7413 1302 0.0078
0.980b 5355b 6.16b 0.857a 7570b 1353b 0.0080a
(P<0.01) Evenness  Simpson
(P <0.05) . (P>0.05) .
2.3 2

Evenness-ACE. Chao 1

N

+ Simpson

+ Simpson .
N N N EvennessShannon-Wie—
o ner VACE.Chao 1 (P<
N « Shannon-Wiener +ACE. 0.05) Simpson
Chao 1 (P <0.05) (P>0.05)
2
Table 2 Diversity of fungi in maize thizosphere and non-thizosphere soil

Coverage Richness hanmon-iiener Evenness ACE Chao 1 s
0.991 916 3.02 0.751 4896 605 0.0068
0.996 988 4.56 0.789 5326 689 0.0075
0.993 965 4.03 0.773 5047 652 0.0072
0.992 924 3.45 0.742 4903 613 0.0069
0.993a 948a 3.77a 0.764a 5043a 640a 0.0071a
0.985 855 2.19 0.654 4622 549 0.0058
0.993 923 3.45 0.753 4905 621 0.0071
0.986 897 3.04 0.702 4871 603 0.0063
0.982 762 2.67 0.676 4692 589 0.0062
0.987b 859h 2.84b 0.696b 4773b 591b 0.0064a
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Fig.3  Composition of rhizosphere and non-rhizosphere soil bacterial community in different seasons
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Fig.4 Composition of rhizosphere and non—rhizosphere soil fungus community in different seasons
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Table 3 The correlation of soil nutrients and the diversity of soil bacteria and fungi
H EC SOC STN STP TK
’ (pm/s) (g/ke) (g/ke) (g/ke) (&/ke)
Coverage -0.071 0. 081 0. 249 0. 142 0. 161 0.247
Richness -0.135 0.247 0.776™ * 0.775* * 0.215 0.598* *
Shannon -0.723* * -0.125 0.846* * 0.737** 0. 146 0.714**
Evenness -0.542" -0.075 0.531" 0.502" 0.207 0.663"
ACE -0.047 0.203 0.402 0.314 0.319 0.074
Chao 1 -0.586" 0.174 0.617" 0.575" 0.014 0.552"
Simpson -0.722* * 0.223 0.503" 0.616" 0.078 0.537"
Coverage -0.074 -0.008 0.347 0.274 0.005 0.079
Richness -0.178 0.221 0.599* * 0.698* * 0.211 0.425
Shannon -0.575" -0.161 0.714™ * 0.702% * 0.065 0.547"
Evenness ~-0.635" -0.317 0.402 0.374 0.198 0.525"
ACE -0.241 0.229 0.147 0.10 0.323 0.103
Chao 1 -0.557" -0.115 0.552" 0.574" 0.217 0.702* *
Simpson -0.403 -0.193 0.563" 0.512" 0.202 0.552"
DR k% 0.05 0.01 B
Note: * and * * indicate significant differences at the level of 0.05 and 0.01 respectively.
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