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Research on the micro-ecology of nitrogen cycling
bacteria in sediments of Lake Taihu
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Abstract: The amount and distribution of nitrogen cycling bacteria in sediments of Meiliang Bay and
Gonghu Bay of Lake Taihu were studied by FISH analysis. The amount of archaea decreased along the
sediment depth, however, its ratio to total microorganisms increased. The amount of Ammonia oxidiz-
ing bacteria (AOB) and nitrite oxidizing bacteria (NOB) in Meiliang Bay was higher than that in
Gonghu Bay although the amount of both bacteria decreased along the sediment depth. Our results in-
dicated that the existence of aquatic macrophyte in Gonghu Bay might affiliate transformation of nitro-
gen. Crenarchaeota was universally detected in surface sediments and overnumbered AOB, which indi-
cated that it might play an important role in nitrogen cycling.
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TR AT 2 AR A, A TR STk 2 B ST T A PR R
AL TR, 7648 A SE R b, A
(AOA) IZAEAE, HR Y8 XoF 40 B A0ty T ok R A =2
A o TGS EE K (amod) W E BT R, K&
W AOA By F B R B T & A Ak 4
(AOB)!'™°1 it Pk AL HE R b R B, A KBRS
AOA WBUEA AR KAEET, JUKMPIFEK A4S
R A ERFREREMERS, BRA SR,
UAAEY) 5 KA B DU vh i A ) Z TR AF AR 5%
IR R, Eatm e s . mHEmasms
SRR R . DKM &K A b ik i
B, KR AR R AR AR 2F A Ak 2 B Y £ A
T, D52 e K A v AR PR AL

HY T 24 S R PR S 2k P 0 A K R AR
e, ARy B Ak IR XE, I DR AR e 43 25 5%
F5 43 AT R I3 sl LA G A7 AE R D R A A7 4 S AT
o T 4 3R 9% 6 IR 7 2% 38 (Fluorescence in situ
Hybridization, FISH)F A A4 5% FR85% i Ak W B 7%
GERPRAE T — N EE AR T, (Bl FURY
R Z AR, S E oot THRE R H
B, T EXUURI A FISH 58 4 b A1 Ak o A3
WX FISH T itl, ARLBERAL T 500k
()T, FF XA G RN STV TR ) o MR R )
(B AV B EAT TR, &5 SRR BHK AR ALY e %
SR DU T S E Y R 2B A AR AT TR PT e R K
DO b i 32 22 A PR S AL 2 TR SR TR AE DAY
rh i AEE HCR TR, D0 AR IR K
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1 MBETHA

1.1 HARREMLE

2006 4F 4 H R4 A KM (2#: N31°30.306/,
E120°13.370") #l BT #1 W (5# N31°23.767,
E120°19.471"), FIHHRRAEAR RS 30 cm JTH
FE, SRAE S 7 B Al 0] 52 56 % 354753 )2 . i 10 em &
l cm 40 H—J2, 10 cm—20 cm & 2 cm 40— 2,
20 cm AN S om 43— 2, Aol A B 483
hR%E, B KA NIRRT
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1.2 AR BT R L K 2 32 (FISH)

BL0.2 g ISURKE S F B0 45 1, 14 000 r/min ¥
B0 10 min, £ BV SRS A 1 mL PBS Z2 bR,
FOTREAR, B0, XIE, BE 3 WEMA SRR
4%Z2 R EW, FTRA, 4 CiHK, o, 7
DLREH A 1 mL PBS Zil iR A )G, B0, &
3%, A 1 mL 98%ZEE/PBS (1:1)iREW, R4,
M R4 BUS, BU10 pL 351446 75 APES 4385 1Y
Y b, B 37CCHAE TR 1-2h, RIG¥ TG
3% 5 50% . 80%F1 98 % Pk T A% vk 45 U i 7K 4%
3 min, JRE 5-10 min, HK T,

W 20 uL A REF Y228 02 v B8 A L,
46 °C 2432 1.5-3 h 7, 47 DAPL YL, FHZEG R
BIWEE, AR FE (cells/g) l AS/(S,V), Herb 4 JHk
B A I 5K, S0 A RE SRR T AR, Sy A AL TE AR,
V RS,

A SO IR EE 23 50 A0 NIT3/CNIT3! O I 7 iR
AN ), NSO190M (& AL 4N ), ARCHY15!"!
(5 ), CREN537U AR H), ALFIbM(EIEH o T
44), BET42a" N IEH B W4), GAM4A2a' V(R IE 1 y
2N,

2 R 5
2.1 SRERMHAEY FISH S &R

Hai R LSS AN E], DUR A S 4L
PR 2%, VIR T & 5 ) A e e AR K
I, XF FISH 25 FE 7= A 52 o AR B0 7 22 58 H R[]
SEJE, WY 0.2 mol/L HC1 ALK, Al LA R
FBRAE S TR R ES W T, TR A RO K
A, BUNE S, A, R DAPL 5 DNA BUE M
T Ab R SRS B R 7E AT & i R 0B EE
M, RS2 5 XRE S EAT DAPL e, SRS T 5E
G, —SPURYI R A RSO 4 DAPL A5
T A, AAE MR S, ITEE— 2P il
185 BH A R 7= A

F= 28 S IO IS ]l 2 X FISH f) 45 5 = A= 5 i,
e AE I ) 3 23 1 AR SEANTE A, ARSIl K4y

FEARR SR (@, RSO BYZR SR 1.5-3.0 ho
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IR, b v B ek o sl e AR 2 % 4 38 4 S i B T
VEWLW T NaCl Yk FERR BG4 sc 2 il b L s 1
Tk Jiie £ 8 1 N )T AT BT AR Ak, BRI ot g R R 5
PRI T 5 SCHRARIE AH T (9 3 S [R] NaCl v J3 BT 4%
PEARAL, IR ERAHE T AR50 IR Ak
2.2 FISH #MNEER &5

FISH F A SE Tk B A I, FIHZOEE AR
ICRE SRR R P 5 AT & — 45 G, il ks
I 25¢ 6K 87 4 78 A% R T 9 B AEAE L B E R A
KR 13 2 Fra e 430 5 PR A SSAS [ R
(R RE S IR AT 238, K DU AN TR) A A 0 B 1 000 R
GaiTR IR

R1 REBRZEAFBRES

Table 1 Ingredient of hybridization buffer
B4F LB FHER  SDS  Tris-HCI (pH 8.0) NaCl

Probe DAF (%) (%) (mmolL)  (mol/L)
NIT3 40 0.01 20 0.9
CNIT3 40 0.01 20 0.9
NSO190 55 0.01 20 0.9
CRENS537 20 0.01 20 0.9
ALF1b 40 0.01 20 0.9
BET42a 35 0.01 20 0.9
GAM42a 40 0.01 20 0.9
ARCH915 35 0.01 20 0.9

R2 RUBRZERBES

Table 2 Ingredient of washing buffer
Bt SDS EDTA (pH8.0) Tris-HCI (pH8.0)  NaCl

Probe (%) (mmol/L) (mmol/L) (mmol/L)
NIT3 0.01 5 20 56
CNIT3 0.01 5 20 56
NSO190 0.01 5 20 40
CRENS537 0.01 5 20 147
ALF1b 0.01 5 20 60
BET42a 0.01 5 20 80
GAM42a 0.01 5 20 60
ARCHO915 0.01 5 20 80

221 ERBMTHESNANFLEBHE GRS
e B 1B, MRS SO ORI RE R,
WA, GRS RTEEUNY 15%-20%
iAo WA TREERG N, o A 2 s b, (AR RS
B BT H A BT N . X BT REEREE RGN, 4]

A3 D L 7 AT, PR ] R AR, AR 22 7h TR fig
ARAEIER . PRESEHIN RS A P R,
TEREWAE T, R RE E S A1, DIRYIh
Ao TR IR T R 0 S B R B g ek 2D, {HLAE BT
T D R L TEM VS T 2R 2, W e R,
RIZ T em 247, MRS DU T T I o LA
TOUi . X AT RESE BT PR DU A [ #EAE
PEBTITEL, MFORTE R MOR R B SRk X, Eh FETT
TREERG N 2R R R, AABE IR EE TIR A, sTihis 2
TP PRI X, Eh @ TR, HoRERS A K
e (7K A AR B 7 5 5, K A R ) e 8 AU 6 AR
B, HEEAR RJE B Eh A &, RS RERCE
BUBRTS, 75— B A T DR A IR 5 i
AT
222 HMRENRTHETEEIHoH: BIEE]
(Proteobacteria) f& 4 & H e K —11, 5% ZFR
WA, RN E s H LR A N R A
T, (B AR ZH 50 . B4 N Bl & B0 A 16 40 7
KRZJE TN B WA, Wi &2 N &
TN BN y WA, W ASIR E AL T &
A ALK R S AR R R AR AR s, Ho
MEETZIEE o N, FWEETZIERED ¢y I
AN S W,

mE 2 /i, ZBEE o, B,y WHRAEDIR Y
JZ A, LB ET o Rk o B-AR T TR AL
i P TR ) 72 AL R AR M R R TR B S A
L, 7E ST DI 6.5 cm LA /D e 30 o 5 2%
o FEMPRIEDURRYIR, 4.5 em DL b o R O BCE
BTy, BIE 45 cm AT &£ 15 cm, v -2
BRI IS o BT 1R, T AE ST, P
Ll ) Bt R B2 3G I JE B KR Ak o D R AT REAE T M 22 1
DURWA L & F s, PR AR R, BETIH
TRJE 3G I T IR R 5, v R I R TR & T IR
(R R E Pd I Al 77 E AT, B R B B e A AR
208, LIEUE 45 em LT T o BIE R SR,
EoTNE, HTHEERMAKCHRTHEE, Bf
IKAEFEYIIAEAE, o By y 3 M0 440 B B BE TR 5 0
DIFHEE 22, Z 8] il ok & AR B R AR,
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Fig. 1 Total amount of bacteria and archaea in sediments of Meiliang Bay and Gonghu Bay
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Fig. 2 Amount of a-, f-and y-proteobacteria in sediments of Meiliang Bay and Gonghu Bay
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Fig. 3 Amount of AOB, NOB and Crenarchaeota in sediments of Meiliang Bay and Gonghu Bay
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BETR LI, DU ) T IR, i 1 s A &
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XTSA DT h A TG e AL S B 5

HE 3 Fih, REREAAETURY e A e, H
Bt TRA AL TR o PTG TR A 50 58 IR
P B A A A D BESE K] (amoA), 4liE5 37 B 58 )
AR SE TSR B i B T RITTRR R
a5 TR R e TR, TR
it R SR A Ak A AR Y PR D BR, 16 B AR K TR
AR, RO TR G AR . H H A
KT AOA Fl AOB X fs ALt I AHXT STHR A AN
—, BRIV, e S AOB EHE E kit
PR EZAE AT, WA FEAEE T, AOA 2R
fLid B ELOK 5%, Martens-Habbena %5238 i 43
T Nitrosopumilus maritimus SCM1 B2 &AL 3l )1 27 4%
Pk, KXtk AOA AW m MY KM T), Km 5
X4 0.133 pmol/L, IEAET B e R A A AL 40 B Km
{H(1.9-4.2 umol/L), KM EXAE A MWAMLEA
BErse i, ERAEFAA IR kEE
FEAEH . BHRW MIRKAETRG T AOA WS
A R AR A R w8 SR AT A AU B
b T AR VR T I = A T A IA R . A SCHE SR 4G

R W], @A A TETE R TTR Y h i A AE, T RE
XTOLARY A Z G PR B A R, (HE R i —
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