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XitiintRa N AENET Ao mRES
TIRIMEHR RS
hER IZE WXE B BEW B4

(A TR AmBk2f2ibe frde A F  832003)

B OE: [ ] HBIOLHRRRARER (BWEEE. VT AEE, PEHR)MLE
A E(0-5cm. 5cm—15cm. 15 cm—25 cm. 25 cm—35 cm)F R AN 0 44 F = 19 5 A HATAF R,
Fat 5 BRI F o940 L X A2t oAr. [ %] KA MPN-Griess #= Pearson 48 % 24 %

[£R] LR AR R LR RENEE S EEN R EF, HhAR BB R

=

5, BPABEEAZ, PEAARIK TRLEFTREMNBHNMKETLGELEARY EZTF, 2K
#H# A 15 cm—25 cm>0-5 cm>5 cm—15 cm>25 cm—35 cm; AAdb@F T oH 5 LIEF IR

Ao g

SEEREMA, HLEpH. SKE. BEVURARSEFRATFZMHAMAME, [£48] X
LR R A E R o R L E P R AN M B R TN ST AEESE £ R, AAkmBE
T TESARE LEAIRASETER ARSI, SEMIEIER THIA KM,

EHEIR: YRR, R EAL@E, MPN-Griess, +3% 3R3%

Correlation analysis between the distribution of
ammonia-oxidizing bacteria and soil environment in
Ebinur Lake Wetland

CHEN Deng-Wen WANG Xiao-Guo HU Wen-Ge” YANG Di
LU Li-Peng DONG Yan-Yan

(College of Life Science, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: [Objective] In order to study the spatial distribution of ammonia-oxidizing bacteria
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(AOB) in different vegetation communities (Tamarix ramosissima, Halocnemum strobilaceum,
Phragmites australis) and different soil layers (0—5 cm, 5 cm—15 c¢m, 15 cm—25 cm and 25 cm—35 cm)
of wetland in the Ebinur Lake in Xinjiang. Then explore the correlations between the spatial
distribution of AOB and soil environment factors. [Methods] MPN-Griess was used to study
the distribution of AOB, using Pearson’s correlation analysis relationships between the distri-
bution of AOB and soil environment factors. [Results] The distribution of AOB had obvious
differences in vegetation communities of wetland in Ebinur Lake. The trend of distribution is
that the highest Tamarix ramosissima community area, Halocnemum strobilaceum community
is the second smallest and Phragmites australis community area minimum. The distribution
of AOB also had obvious differences in different soil layers, the trend of distribution is that
15 cm—25 cm>0-5 cm>5 cm—15 cm>25 cm—35 cm. The distribution of AOB was significantly
correlated to soil organic matter content, it had no correlation with pH, Moisture content, Sa-
linity and NH,"—N content. [Conclusion] The distribution of AOB had obvious differences in
vegetation communities and different soil layers of wetland in Ebinur Lake. Except the distri-
bution of AOB showed obvious relationship with soil organic matter content, it had no relation
with the other soil factors.

Keywords: Ebinur Lake Wetland, Ammonia-oxidizing bacteria, MPN-Griess, Soil environment

A BRI 2 IR IR Al 2 M BRI S A
BYITIEAZ —, TEAE AR 2R AR A
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AFE, A SR, PR R 2 4T A A
AT B S — 20 AR Al B A i Ao 7 1 B 2P
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%A 1k 40 1 (Ammonia-oxidizing bacteria,
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Hh ) SR A B L RAT — SRR ) A IR . A
SCRM MPN-Griess J5ik, #F5E 1 B8 3L HE AR
Mo A [ AL B S TR RIS [] - SR rh & SR AL 2 T
Bodrzs 504, RS R R 0 5 R AT
TRIEIE, SIS E T KA 3L LW b F B
AASTIREIEA b, TT R A PRI AT S
AR PR FRE AR

1 MRS

1.1 HHREXE0R

SCECTANE I [ SR OB DX A7 TR e ] B g b
(82°36'-83°50'E, 44°30'-45°09'N) . 15 /R 2 Hb 7
F, JEX — X B s AT K SR T AR el
AR DX Ny BRI AT Rt 50, 424F H R
4% 2 800 h, 4F#4)3 6 °C-8 °C, IRk iR
89.8-169.7 mm, 4E¥7F K it 1569-3421 mm*%.
AR SCLRIP X KRN 1 o B e X 4, Fachidi
[ 77 ) PR AT BE R T 200 m BARMIREYS X . 457
RHETE DRI 25 R4 X 3 Fofr S A Bl S0 X A
Hb, SRAFHDEEAE L L2 1,
1.2 THXRE&E

T 2010 4 8 / 18 H#ATHF b AERAE, A
FEHLKSF-J7 1) BEH 5 AREERL, BEASREE SN
BEALEI 3 b, RKERFEMHALY, #% 0-5cm,
5cm-15cm. 15cm—25cm. 25 cm-35cm 4 PEEE
IR AR T AE, KRl W] — R T Y

T RER A Y55 2 ATC R SRS th RIS AR,
WIS E A 4 °C UKARIRAFR . B IBGHR T+
FEEARTE 0.1 mm i, T e b B
1.3 KWHZESHIELE
1.31 SEUMAEITE: DEILMER R
il F1 MPN-Griess 445 11402 i HARIRAE+e B SR
[20]#77 .

(1) BT X 2 E AL B TR0 57 1 52 i)
Sk 5w

SRV 2 SRR FE RS
HEERER, S 32 ALK, AL-A8 AR
RAAWIEL, B1-B8 HAREL AL, C1-C8 A
7] pH 21, D1-D8 JAS[alild BE 4, R SEgm R 2R 4b,
2 LI A SIS SR A E AR 2.0 g/l R
JE 10 ms/cm, pH 7.5, J&AE 28 °C, LG4l Il
2, 25 AR FTCRK A TR AR X iR, A
A NI 4 AT

(2) A AR A TR AT T 1k

DIRRWE ., . pH AREARE,
1.3.1(1) L0 45 A b 4% 21 S A AR TR B 1Y 31 B
KAE BTN 2 AR E . REE . pH R B2 A%k
(B A, BTt BRI IKE- R IT 1A 7 3
[Lo(3%], LS EIEALET R4

(3) EA LAY TAL

FHIR LRGSR 55 A0 i AT L3 i h i 2 Ak
NPT TR

1 FILHEREMEKRIER

Table 1 The basic information of the samples in the Ebinur Lake Wetland

BTIYE| BEMIREEIX AR X FIEERREIX
Item Tamarix ramosissima Halocnemum strobilaceum Phragmites australis
£ Longitude (E) 82°49'10.1" 82°49'10.0"” 82°49'14.4"
23 Latitude (N) 44°50'12.6" 44°50'06.7" 44°50'02.3"
4% Elevation (m) 190 192 200
FEMI+ER F R+ ER UK ETTARHERITUR+ER A BE FEE A+ I+ 2 AR
it &) Tamarix ramosissima+ Halocnemum strobilaceum+ Phragmites australis+
vV . Salicornia europaea+ Kalidium foliatum+ Nitraria schoberi+
egetation types : . .
Halostachys caspica Salicornia europaea Apocynum venetum
T HEAL i+ i+ (2 T
Soil types Sandy loam soil Sandy loam soil Sandy loam-Clay soil
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F2 IRHAE

Table 2 Group of experiment

AN EhEA pH 4 REH
Group of NH,/—N Group of salinity Group of pH Group of temperature
15 HEREE a3 i 15 15 RS
s NH,*—N s Salinity G pH s Templerature
(g/L) (ms/cm) (°C)
Al 0.10 Bl 0 C1l 5.0 D1 12
A2 0.50 B2 10 C2 6.0 D2 15
A3 1.00 B3 20 C3 7.0 D3 20
Ad 1.50 B4 30 C4 7.5 D4 25
A5 2.00 B5 40 C5 8.0 D5 28
A6 3.00 B6 50 C6 8.5 D6 30
A7 4.00 B7 60 C7 9.0 D7 35
A8 5.00 B8 70 C8 10.0 D8 38

1.3.2 THIBAMRNZE: eIt st
FE R FH - HEH M P B K R R
FH 105 °C HEF HLEE I, pH I R L7 %, 4%
R K Lk 501, A PHS-3C R 3
A FR I E R R, R
KA R 5:1, i DI-320 HLSAME; A ML
D7 SR FH B B8 TR 9 4 i vk -l I B A AU
E R FH UG IR B A A e 5 5 1L (23

1.3.3 HFEEAIE: R SPSS 16.0 Al Excel 2003
Gt o Hr R A A TR A B

2 HRG45M
21 INERFNESCMAE TR

PG R X A A A TR TG R (M 5 e 25
LB 1A-D.

SRR BN 2 SF A R AR SR s i 4 2R
DL 1AL N LA FTLLE S, M2 AN 2 g/
B, 2 A A2 TR AR A B R KM T Y AR
AURIE<0.5 g/L Bi>4 g/L v, EEALEIERKZ
FIIA 40

B X AR TR T RO SR B2 e 25 2R UL IR
1B, E 1B AT LA, 4EREEH 20 ms/em B, 2

AN B A B R, MR35 0, 40
1 50 ms/cm Y, Z AR B,
1M H AR AR, B2 A B AR T da il
il 4EREE KT 60 ms/em B, SN AR K
2 3 B A0

pH XF 2 A Ak 4 P TR 3% 1 52 e 245 2 L%
1C. MK 1C AT LIE i, pH 8.5 AiefEKF, A
A TR A9 50 TR B KM Y pH<7.0 B pH>10.0
i, AL P AE K S, Y pH<6.0 B, 2
AL A 32 B S A

T X SR A PR TS 3% () 5 e 25 2R DL ]
1D, MKl 1D AT LA, R 28 °C i), &4k
A R R BRI 15 °C i35 °C i
AL BCR AR, Ui A A K IR
B, BT 15 °C M T 35 °C i, &AMk
B P A 2 B BE A
22 FAMNAERMEBFFEHTHIE

VR AT . . pH AR MR R, KIK
1 & A AR AN A 1Y) 3 IR R BT R 1Y
AR . R pH AREEREE A K, T
HZ KRG 3), WiE LR %
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C | ¢ | |
0.00 ﬂ & 0.00 ﬂ : : |_|
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Bl MEEFHERENAERERIZN
Fig. 1 Effects of environmental factors on the number of AOB
TEra. by o Fld 2 Fon ARIZEWREE . $hRE . pH FI I A 2 S AL 40 TR R
Note: a, b, ¢ and d represent respectively the AOB numbers in different NH,"—N, salinity, pH and temperature.

#3 EXRRITEARKTER

Table 3 Factors and levels of the orthogonal test

A&
K __ Factors :
Levels AR R R
NH,—N Salinity PH  Temperature
(g/L) (ms/cm) (°C)
1 1.0 10 7.5 25
2 15 20 8.0 28
3 2.0 30 8.5 30
T TE SR 45 AT U A R Y S L

Fed Ak SEAEREE 2.0 g/L, £hFF 20 ms/cm, pH
8.5, & 28 °C.
23 XILHRtIERSUAERENTE
Vil

XF 3 HE R AN A ST | R [R] 42
SAACANR BT RS R WL 2. B 2 ATLUE Y, 3
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S LT AS [ 1 2 R - S EA 1 )
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50 1

Tamarix ramosissima
B8 Halocnemum strobilaceum

[ Phragmites australis

AOB numbers
(cells/g dry soil, X 10%)

0-5 5-15 15-25 25-35
Soil depth (cm)

B2 FRRELFEPIRENAELENDH
Fig. 2 The distribution of AOB numbers in different soil depth

R4 TEEHER T IEBUMRR

Table 4 Soil physicochemical characteristics of different vegetation types

i T S = LR A
Vegetation types Soil depth (cm) pH Moisture content Salinity Organic matter NH; —N
(%) (ms/cm) (g/kg) (mg/kg)

FEMETE X 0-5 9.25 14.97 9.09 3.28 5.65

Tamarix ramosissima 5-15 8.87 17.79 5.86 2.83 10.81

15-25 8.61 19.37 454 3.68 7.80

25-35 8.51 12.30 2.52 3.21 6.05

AR X 0-5 8.64 14.39 10.65 2.78 9.63

Halocnemum strobilaceum 5-15 8.56 17.60 421 253 5.94

15-25 8.45 18.20 2.18 2.94 8.08

25-35 8.23 12.05 1.80 2.62 7.24

PR 0-5 8.70 16.57 9.65 2.83 5.30

Phragmites australis 5-15 8.46 17.51 4.38 2.39 6.21

15-25 8.38 17.79 2.58 3.06 7.04

25-35 8.20 16.37 1.79 2.58 5.91

LIHHRI R S AR S HOMEIN T 3 i
ZIEJRAHSEPE LR 5. i 5 ATLIFE L, 2k
MEMES FHRANR S ES R 2 rae 31 MERFHREAMAEEFTHRNEMm

(r=0.781, P=0.003<0.01), i 513 pH. &k 5 M S A R B R T R B R AR 2,
52 NH, N R BT B SRR AT AR pH.
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*5 IENHEEHESLEBUMREXSH

Table 5 Correlation analysis of AOB numbers with soil physicochemical characteristics

K K EhEE AL AR
Index pH Moisture content Salinity Organic matter NH,—N
(%) (ms/cm) (9/kg) (mg/kg)

r 0.553 0.191 0.204 0.781* 0.433

P 0.062 0.552 0.526 0.003 0.160

% 7E 0.01 7KF T BUpk b 25 22 7 (P<0.01).
Note: *: Correlation is significant at the 0.01 level (P<0.01).

R MEIE AP LSOOI . AW BT
TRAEWSE . . pH LUKLIRE X AL N
TS AU

QAN A AN R E RS, Hk
JE 5 2 A A M B B R P B R
JEC A B85 AN el i 2 S A 2 TR A K R,
{EL 3T v PR JES A Wk B8 ST BB X 2 AL Ak 2 TR 7 A
HIVER . WFFE RN RIS v i E A AL AN R
R A BB A R AR, R RE i 2 5
PRAR A ] fil 23 A [ ) e R P,

R B R 2 A A AN TR P A R B, &R
S AR AN R X R B B R I A A A AR KW i 32 4
AW R AL AN BEAEAE TR0 . K SR
K, HEAEA KR IKA S AR R =i
JFEA BT R e SR AL TR 1 A K B, R S — s
AT B0 A A D ELAT P A R 52

SEALANTE X pH Ak s, JF A
Kid B S5 RER pH FRIL. ZAbaEERK
Z18, —MOEEAKAE pH 7.5-8.5 HEEH, 1E
pH>9.0 = pH<5.0 M H A KMz B[ H il . 4
pH<5.0 if, ARG R E AR5 kA KT

T B o A AR A TR P A K R ) B
PRI Ay 105 55 72 i) 2, S T 200 T P 4 7k 3 R TR
RQEALA A — s PR A KW, HAERKEEY
TR EEJE Rl R 20 °C—30 °C. A WFFYF W 24 BEAI%
T 10 °C B, A ALATR Ay A K 0 g . Y
FERT 35 °C B, X2 A AL 4 oA i il R A
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