+ 1 (Soils), 2017, 49(5): 1053-1057

DOI: 10.13758/j.cnki.tr.2017.05.029

EMBE AR RSN SRS S MY

AOA

S154.3

[1-2]

oxidation)

2005

[3]

Ju—
J—

12

300191 2

(ammonia-oxidizing archaea, AOA)
AOA
pH

Nitrososphaera cluster

(ammonia-oxidizing archaca AOA)"!

AOA

bacteria AOB) %

pH
(8] AOB
[9-10]
(pH 3.7 ~ 5.8)
AOB
* (huangfu24@163.com)
(1990—)

A
AOB
(ammonia
[4]
(ammonia oxidizing
[7]
AOA AOB
AOA AOB
pH
He U1
AOA
AOA
(12JCQNJC09800) ( )

http://soils.issas.ac.cn

1,2 1*

s

110866)

AOA
AOA  Shannon

AOA
AOA
AOA  AOB
AOA
(PNR) pH
AOB
AOA
Dpi 12
AOA
AOB
AOA
AOB
[13-14] AOA

(Spartina alterniflora)
[15]

(Flaveria bidentis)
2001

[16]

1] AOB
[17]

(6]

AOA

(201103027 200803022)

E-mail: 1763565935@qq.com



1054 49
1 amoA PCR
94 Smin 94 1 min 60 I min 72
L1 I min 45 72 5min 635 bp
(38°35'N, 116°42' E) 24 m
11.8 *1 FENLHE PCR I ESIYREFT
582 mm 193 d >
(Setaira viridis) Arch-amoAF  STAATGGTCTGGCTTAGACG [19]
Arch-amoAR ~ GCGGCCATCCATCTGTATGT [19]
(Phragmites australis) (Salsola collina)
(Artemisia annua) (Bidens pilosa) 133 PCR
1.2 (DGGE)™ 6%
20% ~ 70%
0.16 hm IXTAE 25 ul PCR 5 ul
6xloading buffer 150V 60
2 (CK) 5h DGGE Bio-rad
5a 60% ~ 100% 1.3.4 DGGE
2~5m ( DGGE GC Arch-amoAF
) Arch-amoAR AOA PCR
5 Smx5m PCR 6%
5m 2012 8
12—15 NCBI
(rhizosphere soil Mega 5.0
RPS) (bulk soil BS) (Neighbor-Joining) AOA
10 1.4
5 0~ 10 em DGGE Quantity one
Shannon (H) (E)
S) AOA  amoA
2 mm ’ H=3pnP, ()
-20 E=H/InS )
4 H  Shannon E S DGGE
P; i
1.3 DGGE
1.3.1 (1] Canoco 4.5 AOA
Mega 5.0
(AA3 Germany) Wang
2
pH
2.1 DGGE
1.3.2 DNA PCR AOA DGGE 1
(PowerSoil™ DNA Isolation Kit) I m BS RPS
DNA DNA 3
1% 1 AOA
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AOA 97% ~ 100% Mega
AOA ( 2
Shannon H( 2) H Nitrososphaera
BS > RPS > CK (P<0.05) 10(Nitrososphaera subcluster 10)
AOA

£ 2 TiEAOAFE

RAZREH AR+ AR L
1 2 3 4 5 6 7 8 9
CK BS BRS
1 11E AOA # DGGE f ik Eit

E /& . Shannon 55 EiE K

S Shannon H E

CK 18¢ 2.40+0.09b 0.82 £ 0.03 ab

BS 24 a 2.88+0.17 a 0.91+£0.06 a

RPS 21b 246+0.13b 0.81+0.03 b
(P<0.05)

*3 EMHANERMTIEBEAERE W
CK BS RPS

pH 8.48 +£0.05a 8.36+0.03b 8.24+0.03 ¢
(g/kg) 20.72+0.78¢c 22.32+0.89b 24.56+0.76a
(g/kg) 0.67+£0.04c  0.88£0.05b 1.52+0.09 a
(mg/kg) 10.77+02b 10.17+0.51b 12.22+0.84a
(mg/kg) 10.00+0.40b 8.11+0.27¢ 14.10+0.78 a
(g/kg) 13.58+0.20a 11.80+0.22b 12.17+0.48b

(mg/kg) 567.00 £ 21.67 b 555.68 £ 11.91 b 644.26 + 13.81 a

2.2
13

13 Genbank

13

DGGE

AOA

(P<0.05)

53— JQ086618.1
Band g
Band b
KF874401.1
KF874465.1
Band d
KF359538.1
Band ¢
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FN423421.1
9% FN423454.1
46 Band f

92 HQ538568.1

S—Band m

100y — HM235896.1
Band j
HQ875212.1
1®|—£ FI940174.1
_[ KF857130.1
100~ Band h
98— 1Q277489.1
L JQ277488.1

99 KF857150.1
@'_EBand k
60'—Band 1

100

100

Nitrososphaera
cluster

Subcluster 10

2 1IE AOA REXRBRI(5BIEE)

2.3 amoA
AOA
AOA H (
3) (3
1 0.695 1
pH 1 -0.349 2
2 AOA (r=0.560 2)
(r=0.482 7) (Monte
Carlo permutation test) (P=0.003)
AOA 95%
AOA H
3
[20]
(Solidago canadenis)
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o Band /[ © pH (16]
AOA
OM
AOB
Band i +
n NH:N AOA  PCR-DGGE
o Bandg NO-N
Band d
Band a & AOB [17] AOA
Band e © o Band
< “Band & /' oBandb ©Bandm AOA/AOB
CN TK AOA pH
pH Bandj
-1.0
S
Band ¢ [27]
-0.6 1.0
(TN NH; -N NO;-N oM
TK AK PA UA )
3 HEBEWNMESR 4
[21]
1)
AOA
2) pH AOA
[22]
(Spartina alterniflora)
AOA AOB (3]
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[2] Windham L, Ehrenfeld J G. Net impact of a plant invasion
23 15
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Effects of Flaveria bidentis Invasion on Diversity of Soil
Ammonia-oxidizing Archaea

LI Keli', ZHAO Xiaohong"?, LIU Hongmei', YANG Dianlin', QU Bo"?, HUANGFU Chaohe"

(1 Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin
2 College of Horticulture, Shenyang Agricultural University, Shenyang

300191, China;
110866, China)

Abstract: To understand the effects of invasive plant Flaveria bidentis on nitrification processes, the community structures

of soil ammonia-oxidizing archaea (AOA) were investigated using the method of PCR-DGGE in a Flaveria bidentis invaded

habitat in Jinghai County of Tianjin, China. The results showed that the diversity of AOA community tended to increase with F

bidentis invasion. The Shannon diversity indexes (H) of AOA were in an order of invaded bulk soil > invaded rhizosphere soil >

non-invaded soil, with significant differences detected. Ammonium nitrogen and pH value were the key factors determining the

community structure of AOA. All identified AOA belonged to Nitrososphaera cluster, the presence of specific ammonia-oxidizing

archaea mainly contributed to higher diversity of AOA found in F. bidentis-invaded soil.

Key words: Flaveria bidentis; Ammonia-oxidizing archaea; Microbial diversity; Rhizosphere effect; Invasive plant
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