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Effect of Persistent Application of Bioorganic Fertilizer on Peanut Yield and Rhizosphere

Bacterial Community
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Abstract: To reveal the regulating effect of bioorganic fertilizer on peanut continuous cropping obstacle under intensive
management system, a 5-year pot experiment was conducted with chemical fertilizers and bioorganic fertilizer (organic fertilizer
inoculated with Bacillus pumilus WXX-2) applied under peanut continuous monoculture and peanut/maize rotation in order to
explore the microbial mechanism in the rhizosphere of bioorganic fertilizer application to relieve the continuous cropping
obstacle of peanut. Compared to rotated peanuts, pod yield of mono-cropped peanuts applied with chemical fertilizers
significantly decreased; Compared with chemical fertilization of mono-cropped peanuts, persistent bioorganic fertilization
significantly mitigated the severity of yield reduction, with pod yield increased by 27% on the fifth year of fertilization.
Compared to mono-cropped peanuts applied with chemical fertilizers, persistent application of bioorganic fertilizer significantly
increased rhizosphere bacterial diversity and richness, with no significant difference with those of rotated peanuts. Persistent
application of bioorganic fertilizer significantly increased the relative abundances of Proteobacteria and Bacteroides, and
decreased that of Firmicutes in peanut rhizosphere. At the genus level, the relative abundances of Rhizobium, Mesorhizobium and
Bradyrhizobium, which are important plant growth-promoting rhizobacteria, increased by 295%, 89% and 40%, respectively, and

those of Leifsonia and Burkholderia decreased by 67% and 47% under five-year bioorganic fertilization. Redundancy analysis
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further revealed that the increase of soil pH and organic matter may be responsible for the optimization of rhizosphere bacterial

community structure. This indicated that persistent application of bioorganic fertilizer can improve physicochemical properties of

red soil, optimize the microbial structure and enhance peanut resistance to diseases in the rhizosphere subsequently, thus can

stably promote crop yield.

Key words: Peanut; Continuous cropping obstacle; Bioorganic fertilizer; Rhizosphere; Bacterial community
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Table 1 Peanut and maize yields under different treatments from 2015 to 2018
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Fig. 1 Peanut agronomic traits at maturation stage under different treatments
031 i 153 DR} 429 M@ o Horlr, R T ] (Actinobacteria)
02t E A AR W ] (Proteobacteria) . & MR HE{A [ ] (Candidatus
: A e N . N e N
sl 9 : A Saccharibacteria) . £¢%5 [ ] (Chloroflexi) F1 AT & )
§~ ® ; (Acidobacteria) 4 {64 HLBR A DL ST 1T (FH XS FE B2 Y
D 00} -nmmmmmm e e e o
> ! KT 1%), S RAT BN TFIN R 75.2%. A LAk
g -0l | PRIAVAH TR KA F2 B 25 5 Je (& 3), AHELT
02 . : SIF( $AE(CK), B4 A (CF)Ja AR PRI AT T AR = B2
03} , A OF BEREARP<0.01), LT VAT ] AR XS
050 025 0.00 0.5 0.50 TR (P<0.01); AHILT CF, MEAEIRAE REELE

PCOA 1 (54.9%)
B2 TRELEBTRERRAER RSN

Fig. 2 Principle coordinate analysis of peanut rhizosphere bacterial
community structures under different treatments
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Table 2 Shannon diversity, Chao 1 richness and Pielou evenness of
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Fig. 3 Bacterial community compositions (phylum level) in peanut
rhizospheres under different treatments

9

http://soils.issas.ac.cn



534

WRTER AT . RREEI A= ) DL XS AR AR 7 B AR PR AN RTRE 7 45200 541

JEK L, M TFHAE(CK), Leifsonia, Mycoba-
cterium, Burkholderia, Singulisphaera, Streptomyces,
Dyella F1 Gp3 BYAHX = BEAE VR AL AR i FH AL IE (CF)
AR B35 TH R, Devosia, Mesorhizobium, Conexi-
bacter, Catenulispora F Actinospica WIAHX} = I &
R ; A b T CF, Rhizobium , Marmoricola ,
Mesorhizobium, Mycobacterium, Kribbella, Devosia
F Bradyrhizobium WARXT = B2 et FH A A HLIE Ak
B (OF) T % & J+ & , Leifsonia , Actinospica ,

Burkholderia, Gp3, Catenulispora Fl Dyella BIFIX}
FERERMK, Kb, oZREITT Rhizobium,
Mesorhizobium , Devosia 1 Bradyrhizobium B}
FEST T T 295% . 89%. 96% il 40%; JHZKIAI]
T Marmoricola, Mycobacterium F1 Kribbella WA}
FEFET 229%. 104%. 106%, Leifsonia HIFIXT
FETHET 67%; B-ZIEHI T Burkholderia WIAHRY
FRETFET 47%(8 4).Bacillus J&HIAERT B (< 0.2%)
TEAS AL FR] TG i 2 25 57

(A) = CF = CK 95%EfF X [1] - (B) —CF mOp % EIEXIH Pl
Leifsonia — | o 1.02x10™ Leifsonia g—* o 220107
Mycobacterium 2 | o1 1.29x107* Rhizobium iy ——o—— 1.30x10°°
Devosia | ol 8.11x10™  Marmoricola jg, o 2.41x107°
Burkholderia | o 9.93x10™  Actinospica = —o—  242x107
Mesorhizobium [y o | 1.86x107° Mesorhizobium o 3.03x10°7
Conexibacter B \ 2.43x107  Burkholderia g o1 6.67<107
Singulisphaera p | o1 3.85%107 Mycobacterium g —e 0.011
Streptomyces = | —o—s 6.45x107 Gp3 = —o— 0.012
Dyella == | —— 6.55x107°  Catenulispora =~ —e— 0.015
Gp3 g o 0.013 Kribbella g, o 0.023
Catenulispora B, —— 0.014 Devosia o 0.025
Actinospica =& 0.014  Bradyrhizobium g, o 0.026
Rhizobium g — 0.040 Dyella g —o— 0.028
Marmoricola } lo 0.058 Streptomyces gy, —o—i 0.067
Kribbella | b 0.063  Singulisphaera p o 0.069
Gaiella g Lo 0.072  Streptacidiphilus o o 0.086
Streptacidiphilus Pty . — oL 0.073 Phenylobacterium g, 0.163
Sphingomonas ==y i 0.128 Amycolatopsis § ™ 0.176
Arthrobacter H—o—i 0.140 Gaiella gg , —o— 0.192
Jatrophihabitans 5 o= 0.172 Arthrobacter gg | —a——s 0.309
Phenylobacterium g ror 0.189 Streptophyta o 0.348
Amycolatopsis } - 0.233 Humibacter ummm —_— 0.458
Streptophyta |y ro1 0.274 Sphingomonas g — o 0.531
Humibacter —& . ! 0.446 Conexibacter g —o—s 0.585
Bradyrhizobium g o 0.579  Jatrophihabitans g, - 0.742
N Y TN T S S ST 00  136-15 =10 -5 0 5 10 15
SEHPHIX L (%) SFHHDN 22 5 (%) SRR (%) SRR 25 (%)

(BRI iRZL AR ZE (n = 3), 8 H B A X ] B4R 378 P AR B I] 22 53K P < 0.05 B35 7K°F)
4 CF5CK(). CF5OF@B) “EBTRERMGABHAREFHHEMEEES

Fig. 4 Differences in relative abundances of dominant bacterial genera in peanut rhizospheres under CF/CK (A) and CF/OF (B) treatments
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Fig. 5 Redundancy analysis of soil bacterial community (genus
level) in peanut rhizosphere and soil physicochemical properties
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FIRE 5 SV TR B e A G, i LA e 3d Y T A
2| Bacillus pumilus B reads E#/b s R4 Bacillus
pumilus WHAXT AL, {0 Bacillus pumilus W] fgi# i
TR ) o 1) AH B AR R oA A 25 T4 ) FE AR B
B, WRERECY Ht, gt A AR S
HRBR A2 26 T A3 T e R AE A P R o — &
BRI
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g, EEAEAE AR AE A LIRS 45 HLTE B A
pH BETHE, 52X A S AR PR R T Rk
WETFE, KR IIARPRAN GRS A HILAE i )0 AR
YN Z R 5 52 B ARFR S (0 520, 564 LR
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