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Abstract; Cereal-legume intercropping pattern can promote the growth and yield of intercrops. Rhizosphere microbiome is
believed to be closely associated with yield advantages of intercropping systems. Therefore, the pot experiments were
conducted in this study for maize-peanut intercropping with three different root barrier treatments including plastic-film

separation (namely complete separation, denoted as CM for maize and CP for peanut), nylon-net (50 wm) separation
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(denoted as SM for maize and SP for peanut) and no separation ( denoted as NM for maize and NP for peanut). High-
throughput 16S rRNA sequencing and PICRUSt functional prediction were applied to analyze the changes in bacterial
community structure and functional categories in both maize and peanut rhizosphere under different intercropping patterns,
in order to explore the ecological mechanisms of yield advantages of maize-peanut intercropping from the perspective of soil
microbiome. The results showed that maize-peanut intercropping remarkably affected their bacterial community structure in
thizosphere. The bacterial communities in NM and SM were more similar and were considerably different from CM.
However, the bacterial communities in SP were distinctly different from NP and CP. Furthermore, it was found that the
relative abundance of Actinobacteria was significantly higher in NM and SM than in CM, and the relative abundance of
Actinobacteria and Firmicutes were significantly higher in SP than in NP and CP. By contrast, the relative abundances of
Gemmatimonadetes showed the opposite trend in both maize and peanut rhizosphere. These operational taxonomic units
(OTUs) , which were more abundant in nylon-net separation and no separation than in complete separation in both maize
and peanut rhizosphere, were mainly assigned to the phylum Actinobacteria. Co-occurrence network analysis indicated that
Streptomyces , Actinomadura, Arthrobacter, and Bacillus were the keystone nodes in maize bacterial network, showing a
significantly higher abundance in NM and SM than in CM. Similarly, the keystone nodes in peanut bacterial network
including Streptomyces , Actinomadura and Arthrobacter showed a significantly higher abundance in SP than in NP and CP.
Lastly, PICRUSt-based functional prediction showed that maize-peanut intercropping significantly increased the relative
abundances of functional categories including membrane transport and carbohydrate metabolism but decreased the abundance
of the functional category related to replication and repair. In conclusion, maize-peanut intercropping selectively shaped the
bacterial communities in both maize and peanut rhizosphere with an increase in the relative abundances of several potential
probiotics, which improved the rhizospheric micro-ecological environment and functions and thus promoted the formation of

yield advantages of intercropping.

Key Words: maize and peanut intercropping; high-throughput sequencing; rhizosphere bacterial community; co-

occurrence network ; functional prediction
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Table 1  Changes in the richness and diversity indices of bacterial communities in maize and peanut rhizosphere under different

intercropping treatments
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Shannon-Weiner index
] — A7 AN [l 7R 28R 22 57 B3 Different letters in rows show significant differences ( Tukey's test, P<0.05, n=3); NM; JTFaEX; SM. MiEE
K CM: 2BFEK; NP, JCWfEA; SP. MFRAEAE; CP. 2FRib/E.

FET OTUs AR BER X AN [A] [ VR T K AL AR AR PR B I 25 A A7 AR B 2 4 RUEE NMDS Al
UPGMA 537, 25 B - R BR B A0 R A v 45 44 W 0. DO T AE AR AR PR i v o i HL, %8 3 oK A
PEAPIFPVED) , AR VR (R AR PR A P PR 45 F 1 26 S T 8, I A, IR 0 19X B 6 2K P AR o 248 T 7 46
FTE A ARRL, I X5 T2 E K (K1) .

2.3 ANERES A E A b

ANFEIEERL R, oK FIAE A2 AR Br 0 35 40 B 2 B 48 32 22 45 22 JE 18 ] ( Proteobacteria ) | {26 B ]
( Actinobacteria) - HfI ] ( Gemmatimonadetes ) \BRFT [ ] ( Acidobacteria) 2825 i [ ] ( Chloroflexi )  fUFT B
I"J( Bacteroidetes ) A fLIZiE & [ ] ( Nitrospirae ) .77 iy 1 | ] ( Thaumarchaeota ) \JEF I ] ( Verrucomicrobia ) | J&BE
B 1 ( Firmicutes) . X T F K7, Tk F K FR PG T KRAR BR B a1 AT 4= B2 1 3 (P<0.05) = T2 &
K T2 BB TR 1] SRS TR T TR F B B (P<0.05) IR T M F oK, X ABLETT =, MBS AL A MR PR ia
I] JEERETR TR ARXT F B2 3 (P<0.05) = T4 B 4B 2B R TR A6 A= 0 27 B TR 1] | A AL MR8 B 1 A A = 2
3 (P<0.05) (IR T2 FaibE FICh R (K 2) .

T BB i A B 952 > OTUs HAHXS = BEAE BT  Toha £ oK s TR oK, A 776 4> OTUs HAHXS

http ; //www.ecologica.cn



18 1 SR A TORFIAELE (B MEAR PR AR AE VA 4544 5 PICRUSH 92 RE TN 7489

* A =0065 — 8%

05 1 ; CM3

NM1

i L w2
o, . o x + NM = I;Ii\d’[f = NM
ol o SM Iny " SM
° CM sm3 = CM

x NP CP1 = NP

05 L ¥ A CP L = CP
0.5 NP1

NP3
SP1

v
B v oos L3R

I I | I I |
-1.5 -10 -05 0 0.5 1.0 1.5
NMDS1

NMDS2
o
(o)
>

1 FREEEXTERSEERRAEEFZFEESERES TN UPGMA BES T

Fig.1 Non-metric multidimensional scaling (NMDS) ordination and UPGMA clustering analysis of bacterial communities in maize and

peanut rhizosphere under different intercropping treatments
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Fig.2 Relative abundances of several bacterial phyla in maize and peanut rhizosphere under different intercropping treatments
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Fig.4 Co-occurrence network analysis of maize and peanut rhizosphere bacterial communities
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Fig.5 Heatmap analysis of differential genera in dominant modules from maize and peanut rhizosphere bacterial networks
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