& i % % ié.& Oct. 20, 2015, 42(10): 2049—2057

Microbiology China © 2015 by Institute of Microbiology, CAS
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.150031

imEAFXE

K LR RIS AN Z B T AR R E R0

hamw Y OBEAT FET’ gER"
(1. HEPAGE R R T RSO TR R R R R H TS TJ R 210008)
Q. ZRAARNFFAGE RIS RS IER S RIEARE AR E %8 A 230031)
(3. HEBABERE JEat 100049)

B E, [86])] ERARIEH R E T RATE G LR G 2L LA 6HR B84, AIEeaF
RAEERAL AT LIE LM B H FHIRF R F BATR, SV eiest 5 £ 2 L oA Bt
HR R . AR AL E IR B £ B 2 AP %, A8 = KB AL e fafE4TiE
WA E L L mEaREE Y. [F55] R4 454 5@ SN G50 £ 2+ RE R edd e T o)
WA BRI AR, FBLAEMNE LFOH T EBTH M £ 2 L mABEN I ZRE.
[£R] @t 454 SBENFHIEG O, KN EZLETZN@ATTEARLKA. EHA.
BATH .. XL AT E. RAEAICEERZTHEZZLRAFED =2, 2FEHT @A
ELEMP R T A S AEM R E K, BATE R A FLIERAGF—FRE, 2L FEALE
KA R et LIE an A AR 5 T A R A Rvh . AT R I EE pH 9 AL R F R LIE A A%
TR ETERE. (48] At F3HiTRAAFLEA A FTAHLE LR AR, AM|
IR G 0 A B IR BT L8 4 i BRI A R e S AR R AR 60 R A BRI T AR AT L
BRI AT A £ B LA A T AR A B Rh, AT T ARAFRE AR 5 XL F 2 —
FHFR, VARB|RIALA FR B fed KRB WHE,

FEE, AEE L, RAFEE, HE@MBAE, 454 HB N5
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Abstract: [Objective] The application of chemical fertilizers and straw returning are important
agricultural strategies to improve the fertility of lime concretion black soil. However, there is little
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information about the impact of fertilization on microbial community in lime concretion black soil. The
objective of this study was to investigate the effect of long-term application of chemical fertilizers and
wheat straw returning on bacterial community in lime concretion black soil. [Methods] Quantitative
PCR (gqPCR) and 454 pyrosequencing-based analysis of the V4-V5 16S rRNA gene region were used to
determine bacterial abundance, community structure and diversity in soils under different fertilization
strategies. [Results] The most dominant bacterial phyla in lime concretion black soil were
Actinobacteria, Proteobacteria, Acidobacteria, Chloroflexi and Bacteroidetes. Long-term application of
chemical fertilizer greatly increased soil fertility, but resulted in significant bacterial community shift
and diversity loss. Although wheat straw returning improved soil fertility, it could not mitigate the
negative impact of chemical fertilizers on soil bacterial community. Statistical analysis revealed that
changes in microbial community composition and diversity were strongly correlated with changes in
pH induced by the fertilization regime. [Conclusion] Long-term application of chemical fertilizers and
straw returning improved the fertility of lime concretion black soil, but soil acidification caused by
fertilization had negative impact on soil bacterial community. Our results emphasized the importance of
soil pH in addition to soil fertility for agricultural sustainability in lime concretion black soil region,
and suggest that straw returning has little help for the stability of microbial community in lime
concretion black soil, and comprehensive means must be taken to develop environmental friendly
agriculture.
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Tt 9. NI, JRE 180 kg/(hm*a); P E,
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K,0). A MR FEFETRAE 10 A/ NEIGRG
— WM, JE AR AT . FEHEER 1993-1998
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Table 1 Soil biochemical properties in different treatments and wheat yield

i e % 18 e LIBHERRRSFT AN AT
Treatment Fallow Control NPK NPK+LS NPK+HS
pH 6.67+0.09a 6.51+0.16a 5.02+0.11b 4.95+0.06b 5.02+0.04b
NO; -N (mg/kg) 3.2+1.2¢ 1.2+1.2d 11.3+1.2a 5.5£1.0b 6.3£1.7b
NH,-N (mg/kg) 5.0+2.7b 4.6+0.8b 7.0£1.9a 7.5+1.0a 7.8£1.0a
AP (mg/kg) 2.84+0.9b 2.240.5b 24.2+1.3a 25.842.2a 27.0£2.1a
AK (mg/kg) 161.0+20.4a 111.6+4.5d 109.0+3.8d 130.4+6.6b 171.5+3.2a
DON (mg/kg) 2.5+1.3d 4.1+1.7¢ 6.0£0.6b 10.1£3.1a 8.5+1.3a
DOC (mg/kg) 43.0+6.3¢ 48.1+13.8¢ 137.8+38.2b 192.8+16.6a 148.8+56.6b
TN (g/kg) 0.89+0.04b 0.72+0.10c 0.85+0.04b 1.33+0.18a 1.46+0.21a
TC (g/kg) 8.2+0.2¢ 5.9+0.2d 8.1+0.7¢ 9.8+0.6b 11.4+0.4a
C:N ratio 9.2+0.6a 8.4+0.9ab 9.5+0.5a 7.6+1.5b 7.9+1.2b

:i;i:ild (kg/hm) = 517+(56)c 5199+(328)b 5 634+(243)ab 5914+(241)a

: ARIFEEFIR A RIAL R 2% 5 1 3 (Mann-Whitney U £:3%, P<0.05).
Note: Different letters indicate significant difference between treatments detected by Mann-Whitney U test (P<0.05).
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Figure 1 Bacterial communities with the relative abundance of the dominant bacterial phyla (or subphyla in the case of
Proteobacteria) in different treatments (A) and principal coordinates analysis (PCoA) plot of bacterial communities in

20 soil samples (B)

http://journals.im.ac.cn/wswxtbcn



2054 WA 38R Microbiol. China

2015, Vol.42, No.10

1500

1 000

B Fallow
5000f m Control
m NPK

m NPK+LS
m NPK+HS

Observed species

0 1000 2000 3000 4000 5000

Sequences per sample

100 |

B Fallow

B Control
B NPK

B NPK+LS
m NPK+HS

Faith’s PD

0 1 000 2 000 3000 4000 5000

Sequences per sample

101

Shannon index

B Fallow
B Control
B NPK

B NPK+LS
B NPK+HS

0 I L I I
0 1000 2 000 3000 4000 5000
Sequences per sample

2 YHE % IR S Observed species (A). Faith’s PD
(B)#0 Shannon index (C) R F&FE # 4

Figure 2 Rarefaction curves of the calculated Observed
species (A), Faith’s index of phylogentic diversity (B), and
Shannon index (C)
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Figure 3 Multivariate regression tree analysis of bacterial communities under different treatment regimes
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