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Effect of rape cultivation methods on soil bacterial diversity

MA Hua LIZhen GUAN Mei GUAN Chunyun*

(National Oilseed Crops Improvement Center in Hunan, Changsha, Hunan 410128, China)

Abstract: In order to investigate the effects of different cultivation methods on soil bacterial diversity, we analyzed the
bacterial community diversity at different depths under ridge and box cultivation using the high-throughput sequencing
technique of Illumina Hiseq. The composition, abundance, Alpha diversity and diversity of microflora in 10 cm, 20 cm
and 30 cm depth of soil were taken into accounts. In addition, canonical correlation analysis (CCA) was used to analyze
the correlation between the dominant flora and soil temperature and humidity, and to explore the relationship between soil
microorganisms and crop cultivation methods. The results showed that: (1) the soil temperature of ridge planting was
0.1-0.7 “C higher than that of box planting in seedling stage, while the soil temperature of ridge planting was 0.2-1.2 'C
lower than that of box planting in maturation stage; (2) the total number of OTU was 2814 in the soil samples of different
depths, in which Proteobacteria, Acidobacteria, Chloroflexi and Nitrospiraceae were the dominant flora (relative
abundance>5%); (3) the abundance index of soil bacteria (Shannon index and Simpson index) in ridge cropping was
significantly higher than that in box cropping(P<0.05); (4) soil temperature and humidity had no significant effect on soil
microbes of 10 ¢cm, but had effect on soil microbes of 20-30 cm, and the relative content of acid bacilli had significant
positive correlation with soil temperature. In conclusion, the ridge culture of rape is beneficial to regulate soil temperature

and humidity and canimprove soil micro-environment and promote soil microbial diversity.
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Table 2 The o diversity index of soil bacteria under different cultivation methods

Observed OTU Shannon Simpson Chaol Goods Coverage
SF10 9010.000 0 11.412 6abAB 0.998 8a 12 838.668 9ab 09353
SF20 8279.667 0 11.207 0abcAB 0.998 6a 11 263.030 3ab 0.943 8
SF30 6943.333 5 10.412 0cdAB 0.995 9b 9676.384 8ab 0.950 8
SR10 9531.3333 11.515 5abA 0.998 7a 14 017.283 2a 0.929 7
SR20 9521.3333 11.483 5abA 0.998 9a 14 654.006 6a 0.926 2
SR30 5457.333 3 10.096 1dB 0.995 9b 6890.658 3b 0.969 5
MF10 9167.333 0 11.569 8aA 0.998 9a 11 457.271 5ab 0.9449
MF20 8423.667 0 11.041 2abcAB 0.998 3ab 12 445.167 Oab 0.9363
MF30 7498.333 5 10.659 5bcdAB 0.997 0ab 11 236.999 0ab 0.942 6
MR10 7820.666 5 10.984 2abcdAB 0.997 7ab 10 186.210 0ab 09510
MR20 9141.333 0 11.603 3aA 0.999 1a 11 391.826 2ab 0.945 4
MR30 8615.666 7 11.121 3abcAB 0.998 4ab 12 428.871 8ab 0.936 0

(P<0.05) (P<0.01)
SR30 ( 9

3.3.2 B3EmEAAKNGEREEFIAT

LEfSe LDA LDA 4
MF10 MF30 MRI10 SF20 SF30



136 ( ) http://xb.hunau.edu.cn 2021

N MF10 HEl MRI10 [ SF20 == SF30 1 SR30
N MF30

o_Nitrospirales | : : : : ]
p_Nitrospirae i d f E
¢ Nitrospira
p_Chioroflexi [
fosoear e e
o_Thermotogales ! ! s
p_Thermotogae [~ = - -
¢_Thermotogae | : : :
f Thermotogaceae | : :
g_GAL15 : :
c_S085
o_Desulfuromomadales
f Geobacteraceae
g_Geobacter
f Nitrospiraceae
c_Alphaproteobacteria
¢_Gammaproteobacteria
o_Xanthomonadales
p_Bacteroidetes
o_Rhizobiales
f Xanthomonadaceae
c_Sphingobacteriia
o_Sphingobacteriales
p_Actinobaceria
g_Rhodanobacter
f_Chitinophagaceae
c_Actinobacteria
o_Burkholderiales
f Rhizobiales_Incertae_Sedis
g_Rhizomicrobium
o_GR_WP33_30
p_Saccharibacteria

Ul

W=

—_
8]
w

LDA

4 KFST LDA EXT 4 i

Fig. 4 Species with LDA greater than 4 in each sample

3.4 HIEHEYS T EREMEEEEEN 20 em
Xt

CCA 30 cm

5.0 | wemn
*

sy Spearman

[
*

=]
=

i @ 5F30
st 5R10

CCAZ [10.78% )
=
e8
~~
)
~

el
n

s1E30

0
CCAL (89.22%)

B 5 AFELELFEFR CCA FIER

Fig.5 CCA analysis results of soil samples in different treatments



47 2 137

~Luteimonas
04 Granulicella
| Pseudolabrys

Thiobacillus
Chitinophaga
Aquicella
0 Bacillus
Roseiflexus
Candidatus Koribacter
Bdellovibrio

I Flavisolibacter

~ Dyella
Blastocatella
Variibacter
Acidibacter

Haliangium

| - Massilia
Mucilaginibacter
Nitrospira
Brevundimonas
Gemmatimonas
Thioalkalispira
Candidatus Methanoperedens
Siderixydans
Bryobacter
Sphingomonas
Candidatus Nitrosotalea
Anaeromyxobacter
Candidatus Solibacter
Holophaga
Pseudomonas
Rhizomicrobium

Geobacter

Rhodanobacter
GAL15

Spearman R R 1 1 R<0 R>0
E6 TIEMESTIEEEFEXERER Spearman XS TLER

Fig.6 Spearman correlation analysis of soil bacteria and soil temperature and humidity
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