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Effects of Maize and Soybean Intercropping on the Function and
Structure of Rhizosphere Microbial Community

CHANG Huanhuan', SU Youbo’, FAN Maopan®, ZHAO Jixia’, WANG Zilin’, LI Yongmei'

(1. College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China;

2. College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [ Purpose | To reveal the change rules of rhizosphere microbial community function and
structure under the interaction of two crops in the intercropping system of maize (Zea mays L.) and
soybean (Glycine max). [ Method] Function and structure of rhizosphere microbial communities in
maize tasseling stage/soybean flowering pod stage were analyzed synchronously by BIOLOG and
high throughput sequencing technology under maize and soybean intercropping field plot experiment.

[ Results | 1) Microbial community carbon source metabolic function diversity of soybean rhizo-
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sphere was higher than that of maize. Compared with monoculture of each other, Shannon index of in-
tercropped maize was significantly increased by 3.5% (P<0.05), Simpson index significantly de-
creased by 13.1% (P<0.05), while Simpson index of intercropped soybean was significantly in-
creased by 7.8% (P<0.05), which made the each other became similar. 2) Compared with monocul-
ture, the total amount of detectable bacteria in maize rhizosphere increased significantly after inter-
cropping (P<0.05), while the total amount of detectable bacteria in soybean showed a decreasing trend
(P>0.05). However, there was no significant change in species diversity and genetic diversity
(P>0.05). Under the influence of interspecific interaction, there were new species in the rhizosphere
bacterical community of both species. As for species composition convergence and variation coexist.
3) Compared with monoculture, the relative abundance of Armatimonadetes in rhizosphere increased
significantly in maize and soybean intercropping system (P<0.05), but there was no significant differ-
ence in other dominant groups (P>0.05). The relative abundance of Acidobacteria changed from insig-
nificant (P>0.05) to significant (P<0.05) under the interaction of maize and soybean, while the relat-
ive abundance of Gemmatimonadetes, Gemmatimonas, Gaiella, Ktedonobacter and Rhodanobacter
changed from significant (P<0.05) to insignificant (P>0.05) under the interaction of maize and soy-
bean. [ Conclusion] The function and structure of rhizosphere microbial community were changed
by maize and soybean intercropping. Convergence coexists with divergence, mainly with conver-
gence.

Keywords: maize and soybean intercropping; rhizosphere microorganisms; high throughput sequen-
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Tab. 1 Effects of maize and soybean intercropping on carbon source metabolism of rhizosphere soil microbial community
szl B IRAGHE M AR BI5) B Ta AR HERRH
treatment AWCD Shannon index Mclntosh Simpson index Gini index
MM 0.336+0.036 a 2.977+0.053 b 2.574+0.172 b 0.061+0.001 a 0.251+0.048 a
SS 0.704+0.292 a 3.1324+0.038 a 4.885+1.336 a 0.051+0.002 ¢ 0.216+0.022 a
M-MS 0.501+0.011 a 3.081+0.010 a 3.562+0.038 ab 0.053+0.000 b 0.205+0.014 a
S-MS 0.629+0.095 a 3.128+0.003 a 4.541+0.367 a 0.055+0.003 ab 0.260+0.037 a
F 2.183 14.721 6.663 15.493 0.519
P 0.233 0.001 0.014 0.001 0.681

TE: MMLBREEK, SS.BAERE, M-MS. AfEEK, S-MS. [AERE: REANGFRERERLE (P<0.05); FH.
Note: MM. monoculture maize, SS. monoculture soybean, M-MS. intercropped maize, S-MS. intercropped soybean; different lowercase letters indicate

significant differences (P<0.05); the same as below.
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Tab.2 Alpha diversity index of rhizosphere bacterial community of maize and soybean intercropping

hb 3 HRBUTH Chaofi ¥ S BR A A L PD 4= ERIEH AR B
treatment clean reads Chao index observed species PD whole tree Shannon index Simpson index goods coverage
MM 45386 b 1708 a 1449 a 84.519a 8.261 ab 099 a 0.99 a

Ss 50509 a 1931 a 1695 a 92.330 a 8.542 ab 099 a 0.99 a
M-MS 48617 a 1691 a 1424 a 83.469 a 8.187b 0.99a 0.99 a
S-MS 48090 a 1940 a 1686 a 93.382a 8.722 a 0.99a 0.99a

F 7.369 2.229 3.334 2.547 2.629 1 1

P 0.011 0.162 0.077 0.129 0.122 0.441 0.441
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Note: MM. monoculture maize, SS. monoculture soybean, M-MS. inter-
cropped maize, S-MS. intercropped soybean; the same as below.

E1 FERKZHEERFFLIE OTU Venn E
Fig. 1 OTU’s Venn diagrams of rhizosphere bacterial
community between maize and soybean
intercropping and monoculture
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Tab. 3 Rhizosphere microorganism at phylum level with obvious response to monoculture and
intercropping of maize and soybean (top 20)
yisail FRAFTE ] JRETE ] ZF T ] TR ] AR B ) B
treatments Acidobacteria Actinobacteria Gemmatimonadetes Bacteroidetes Nitrospirae Armatimonadetes
MM 23.24+1.12 ab 9.84+1.76 b 3.28+0.60 b 3.71£0.35 a 0.10+0.02 b 0.09+0.02 ¢
SS 16.93+3.71 b 21.69+3.49 a 5.93+1.15a 1.67+0.18 b 0.34+0.11 a 0.19+0.02 b
M-MS 25.67+5.14a 14.34+£3.98 b 4.94+1.42 ab 3.01£1.11a 0.13£0.07 b 0.16+0.04 b
S-MS 18.17+£0.97 b 21.63+1.55a 5.70+0.59 a 1.45+0.44 b 0.34+0.13 a 0.24+0.01 a
F 4.853 12.146 4.272 8.904 5.923 20.628
P 0.033 0.002 0.045 0.006 0.02 0
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Tab.4 Rhizosphere microorganism at genus level with obvious response to monoculture and
intercropping of maize and soybean (top 20)

yusil Gol ﬁﬁﬁﬁ%% Gaiella Gp6 LN IR Gpl6 B R FoAt
treatments Gemmatimonas Ktedonobacter Rhodanobacter other

MM 18.12+1.90 a 5.93+0.64 b 2.84+0.57b  1.9240.32b 5.51£1.90 a 1.5240.40 b 4.38+1.81a 21.59+2.81 ab
Ss 7.41£3.24 b 9.78+1.89 a 6.62+0.62a  4.69+0.82 a 1.55£0.47 b 4.07+0.72 a 0.42+0.27 b 27.74+4.43 a
M-MS 19.00+5.87 a 8.06+2.01 ab 3.92+41.55b  2.19+0.98 b 2.51£1.55b 1.38+0.57 b 1.1240.27 b 18.99+4.08 b
S-MS 9.24+2.22 b 9.59+0.97 a 3.9241.55b  5.23%1.6la 2.42+0.17 b 3.83+1.53 a 0.44+0.29 b 26.98+1.42 a

F 7.996 4.249 5.622 7.964 5.716 7.557 12.28 4.648

P 0.009 0.045 0.023 0.009 0.022 0.01 0.002 0.037
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