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Effects of Long-term Fertilization on Bacterial Diversity and Community Structure

Succession in Red Soil

SHI Guangping'?, LUAN Lu', ZENG Zhaoyang'?, ZHENG Jie', JIN Lele', SUN Bo|, JIANG Yuji'"

(1 Key Laboratory of Soil and Sustainable Agriculture, Chinese Academy of Sciences, Nanjing 210008, China; 2 University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A long-term field experiment was conducted in corn mono-cropping system at the National Agro-Ecosystem
Observation and Research Station in Yingtan to investigate the effects of fertilization treatment and year on bacterial diversity and
community structure in an upland red soil, in which the treatments included CK (no fertilizer), N (chemical fertilizer) and NSM
(chemical fertilizer with straw and manure). Soil samples were collected in the 1% year (Y2011), the 31 year (Y2013), and the 7t
year (Y2017), and high-throughput sequencing technology was used to determine bacterial diversity and community structure.
The results showed that the contents of soil organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), and available
phosphorus (AP) were significantly increased under fertilization treatments. NSM showed a better effect on soil fertility than N,
and the effect became more significant with the increase of fertilization history. Bacterial a-diversity was significantly improved
in Y2013 and Y2017 compared with Y2011, and was significantly higher under N and NSM than CK. Principal coordinate
analysis and cluster analysis based on Bray-Curtis distance consistently showed that bacterial communities were clustered
together primarily through the fertilization year. There was no significant difference in bacterial community structure between
different fertilization treatments in the same fertilization year. TP was the most critical factor driving variations in the bacterial
diversity and community structure. This study provides the scientific proof for the enhancement of red soil fertility and ecosystem
health under organic fertilization from the viewpoint of promoting microbial diversity.
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1.1 HAREER

FH ()6 07 T VLV 48 TS VR T A 28 R 46 [ 5K B
HINIFFEE (116°55'E, 28°13'N), Ja Ho I Hvi 25 XU A6
AR 17.8°C, AEXFE/K & 1 795 mm, AR 262 d.
P R TR L 2L R R R B AL
B, T3 pH B, FRFHE, AL AR TR
Tk, AR HTTRIZ L0 ~ 20 ecm)FEAR L2
PEBTANER 1 PR

F1 RRFIRAIRELIEETENFMR

Table 1 Initial chemical properties of tested topsoil

pH A WLk A S e Rk
(g/kg) (g/kg) (g/kg) (g/kg) (mg/kg)
4.73 2.52 0.40 11.69 0.23 0.76

1.2 REigit

KRR IRT 2011 45, MRS AAEE K,
R E 3 M EE: OXF IR (CK), At e ; @LIEN),
Ut R BRI E ;. OFLIE RS AP R ELENSM), A
SRR 4 26 B0t s AR M 4348 1 000 kg/hm? C,
FOKRFEFF HREEEAE 9 0 1 1) C oA LL). TRab3 3 4~
52, MR X HRBEE 100 m® (5 m x 20 m), R
BEALIX AL HES , B4 X K R M 8 420 B o KRR
MERT(4 H)— WA SR ZE (N 150 kg/hm?) | 455 A
(P,0s 75 kg/hm?) . HAE(K,0 60 kg/hm?), FEKFEFF.
WA SRR AT BIHHE S, ARG A 1
HERY NP ALK 5090k 40.19 .4.58 Fll 35.43 kg/hm’;
BEAMAS P77 At A A 2
1.3 HEmRESHH

RIS e TORFES R 1 4R(Y2011), &% 3 4F
(Y2013) 5255 7 4F (Y201 7) AR IR 4E - 3EHF 2 HE b .
¥ S T RFEEIERA/NX AR 10 MEs, HEFER
SRS RGBS T BIE N, i £RE N 2
By, 1y BERKT S A FlE e AR g i, 1
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Fig.l1 Soil chemical properties under different fertilization treatments and fertilization years
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Fig. 2 Alpha diversity indexes under different fertilization treatments and fertilization years
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Fig. 3 Bacterial community compositions at phylum (A) and genus (B) levels under different fertilization treatments and fertilization years
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Fig. 4 Principal coordinates analysis (PCoA) and cluster analysis based on Bray-Curtis distance
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Fig. 5 Spearman correlations between soil chemical properties with bacterial diversity and community structure
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Fig. 6 Effects of soil chemical properties on bacterial diversities and community structures based on random forest model analysis
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