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Table 1. The basic information of sampling sites

Sampling code Vegetation form Agrotype Longitude Latitude Altitude
H Halocnemum strobilaceum Clay, Sandy loam soil 82°48°49.8"E 44°50°51.6"N 186
R Reed Clay, Sandy loam soil 82°49°50.0"E 44°49°58.7"N 189
S Salicornia Sandy loam soil 82°5604.1"E 44°47°59.9"N 186
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Table 2. The average value of basic characteristics of three rhizosphere soil

Samgle ol Suil moisture /% SOM NO; N NH, * N AN AP Salinity
/(g/kg) / (mg/kg) / (mg/kg) / (mg/kg) / (mg/kg) /(ms/cm)

H 9.01 13.28 1.47 1.22 9.63 89.83 114.24 9.10

R 8.44 17. 64 6.45 1.03 7.04 60.9 99.41 2.67

S 8.74 13.76 5.38 1.36 8.79 88.66 113.97 4.37
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Figure 1. Partial results of positive clone of amoA gene clone library of AOB.

(A) M I 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24
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Figure 2. Partial results of restriction patterns of amoA gene clone library of AOB. A: Msp I restriction patterns; B: Hae Ill restriction patterns;

M : marker.
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Figure 3. Community composition of AOB amoA gene clone library of three plants. A, B, C was based on number of sequence type, A: H clone

library, B: R clone library, C: S clone library; D, E, F was based on number of clone, D: H clone library, E: R clone library, F: S clone library.
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Table 3. Diversity indices based on species-evel of amoA gene clone libraries of AOB in samples

Source Distance Coverage Rechness Chaol ACE Shannon
H 0.03 99.26 9 10 10.03 1.74
R 0.03 99.29 12 13 12.86 2.16
S 0.03 99.27 7 7.5 10.03 1.47
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Figure 4. Rarefaction curves of different samples. é’]:{ B’\] ELB §j\ }_% ﬁIJ *H M E jj 95% E]’:] S-0TU6, {& ﬁ E I]ji



ERAR AR SOLL It = R R A AR B T S A TR RS K 2 R /R A 22 4R (2015) 55.(9) 1195

Nitrosospira J% Nitrosospira-ike. 3 £ 5 A (H) k¢
i S A A A B JE T Nitrosomonas, 7525 (R) Fl 3
ME (S) FEM M4 K2 8wk riET
Nitrosomonas, S G W /b )& T Nitrosomonasike o
Cluster Nitresomonas communis %5 £ 5 & (H)

i 1 H-0TU6 . H-OTU7.H-OTU8 . H-OTU9 #1 /&
*5 (R) ¥ & b ) R-OTUS. R-OTU6. R-OTU7. R-
OTU8.R-OTUY, LA J¢ & 1 %5 (S) £ it ¥y S-OTU1
S-0TU4.S-0TUS 553k [ 1[5 7K 7 7= FH YT P~ I
i WEE R IR AN = S E T RETR S S | A i A B2
21 AR AR A YT R b AR R K
b OR H IX S b B K BT R ) B 5

86

A S-OTUI(99)
# H-OTU7(26)
B R-OTUK(62)

& R-OTU%10)
® H-OTU6(48)
BR-OTUT(21)
RR-OTUS?)

®H-OTUSR(1)

AS-OTU5(23)
AS-OTU4(20)

88

9 ®R-OTUS5(24)

70

¢ H-OTUYT)

BR-OTU4(8)
@H-OTU1(37)

BR-OTUI2(1)

®H-OTU5(1)

B R-OTU3(20)

S
A S5-OTU2(103)

® R-OTU2(58)
® H-OTU2(25)

87|:

70 95 A S-0TU3(30)

o4 | R-OTULI(1}
T = R-OTU1(60)

77 ® H-OTU3(98)

35 @ H-OTU4(27)

AS-OTUX1)
AS-OTUB(1)

Aquaculture sediments clone in China(HM487132.1) ]

Qil-polluted soil clone at Zhongyuan oil field(HQ190116.1)
Eutrophic inland lake clene of Wuliangsuhai(YX861827.1)

Wetland sediments clone of subtropical coastal mangrove(JX845679.1)
64 Nitrosotnonadaceae bacterium clone of Yangtze Estuary sediments(KC735803.1)
100 Freshwater wetland conservation area clone in Northern China(HM537898.1)

Industrial wastewater treatment plants and the pollutants receiving estuary clone(KE704381.1)
Nitrosomonas halophila clone of Mongolian soda lakes (AY026907.1) -

Nitrosomonas sp. Nm 143 Clone of Marine estuary of Dominican Republic( AY123816.1) —
A sand of an eelgrass zone clone of Japan(AB449335.1)

Freshwater wetland conservation area clone in Northern China(HM3537785.1)
Eutrophic inland lake clone of Wuliangsuhai{JX861727.1)
Eutrophic inland lake clone of Wuliangsuhai(JX861763.1)

Eutrophic inland lake clone of Wuliangsuhai{IX861776.1)

44, Coastal aquaculture environment clone(EU156173.1)

Qil-polluted soil clone at Zhongyuan oil field(HQ190119.1)

Eutrophic inland lake clone of Wuliangsuhai{JX861851.1) ]

94 BR-OTU10(9)
Iﬁ'_—EEsmary sediments clone of Elkhom Slough CA(HM364036.1 ) -like
78

AR T I e T SR O — R U0 I I T BE D WA I
WG Eh 1 2 ) 25 . Cluster Nitrosomonas sp. Nm143
45 H-OTUL Il R-OTU4, 55k 7 2 K Je I3t A 1)
Y] D UR A B H AR K i 35 DX v by e () e B R
A5 R A B (S) SCIE R R R X — R ) & A
WAl B . Cluster Nitresomonas oligotropha 3 $%5 £ Y
A (H) ¥ 5 b ) H-OTU2. H-OTU3. H-OTU4. H-
OTUS 1= %5 (R) #f § o ) R-OTU1. R-OTU2. R-
OTU3.R-OTU11.R-OTU12 BL % 2k # % (S) k£ & h
1) S-OTU2.S-0TU3 EZ 5k A & B R 3%
U 0 1 e 1 R M K SR B DO AR o s
il 5 [ b vk KT MO X e B R

Nitrosomonas
COMMUNIs

Nitrosomonas
sp. Nm143

Nitrosomonas
oligotropha

Nitrosomonas

Unknown

ES EFREUAE amod ERFIHENRZLEH

Figure 5. Phylogenetic tree based on amoA partial sequences conducted using MEGA version 6. 0. Every bracket behind of OTU is the number of

clone, every bracket behind of reference sequence is the sequence number. @ : H clone library, l: R clone library, A : S clone library.
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Figure 6. The community structure of ammonia oxidizing bacteria

community based on phylogenetic tree.
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Community diversity of ammonia-oxidizing bacteria of
three plants rhizosphere in Ebinur Lake wetland

Cuihua Wang, Fei Wu, Wenge Hu , Chao Mo, Xiaohong Zhang
College of Life Science, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Abstract: [Objective] In order to study the community diversity of rhizosphere soil ammonia-oxidizing bacteria,
Halocnemum strobilaceum, Reed and Salicornia in Ebinur Lake Wetland were investigated. [Methods] The clone libraries
of amoA gene were constructed by polymerase chain reaction—restriction fragment length polymorphism (PCR-RFLP) , and
phylogenetics were analyzed. To explore the community structure of rhizosphere amomonia-oxidizing bacteria, we combined
rhizosphere physicochemical factors of the three plants. [Results] Phylogenetic analysis of the amoA gene fragments
showed that all of AOB sequences from shrimp of three plants rhizosphere were affiliated with Nitrosomonas or
Nitrosomonas-ike phyla, Nitrosospira phyla was not discovered. Three plants rhizosphere composition includes 9 OTUs, 12
OTUs and 7 OTUs respectively. Coverages of all libraries of the three plants rhizosphere were over 99% and strongly
representative. The richness index, chaol index, ACE index and Shannon index of the three libraries were as follows,
Reed rhizosphere AOB was much higher than Halocnemum strobilaceum rhizosphere AOB, and Salicornia rhizosphere AOB
was the lowest. [Conclusion] This study provides a basis for understanding the community diversity and structure of
rhizosphere soil ammonia-oxidizing bacteria in Ebinur Lake wetland.

Keywords: rhizosphere, ammonia-oxidizing bacteria (AOB) , amoA gene, PCR-RFLP analysis, clone library

(A3 g 5K

Supported by the National Natural Science Foundation of China (31160026) and by the High level Talents Starting Funds for Special Peoject of
Shihezi University (RCZX201010)
* Corresponding author. E-mail: hwg4@163. com

Received: 22 December 2014 /Revised: 31 January 2015



