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Community Structure of Nitrification Bacteria in Aerobic Short-Cut Nitrification

Granule
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Abstract: By using a lab-scale aerated upflow sludge bed reactor, the inoculated anaerobic granule was cultivated to aerobic nitrification
granule, and then converted to short- cut nitrification granule with the short-cut nitrification efficiencies above 90% . Appling reaktime
quantity PCR, and florescent in situ hybridization techniques, the ecological community structure of nitrification bacteria in aerobic
granules were studied. The results show that there existed a layered structure in the aerobic granule, the ammonia oxidizing bacteria
(AOB) was mainly located in the surface area of the granule, and the nitrite oxidizing bacteria ( NOB) was mainly located in the inner
area of the granule, was just adjacent to the AOB. There was no active bacteria in the inner core area. The amount of AOB in the
granules increased, as the ammonia loading rate of the reactor was increased gradually. The percentage of AOB in the total amount of
Eubacteria in the granule was 0.45% , 5.20%, 15.37%, 48.55% respectively, as the ammonia loading rate of the reactor were 0,
0.4, 1.0 and 2.2 kg/ (m*+d) respectively, and the nitrosofication efficiency were 0%, 35%, 50%. 99% relatively.
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Table 1  Primers and parameters of RTQ-PCR
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Fig. 1 Performance of aerated upflow sludge bed reactor
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Table 2 Operational status of AUSB reactor at different sampling points

FE 4 WOREm ) EE A AR LR R
Id fkg'[m“'d]_ ! /% /G /mg* L.~ !

A 1 0 0 0 6.3

B 25 0.4 78 35 6.5

C 50 1.0 80 50 6.6

D 125 2.2 92 99 6.5

RIS, Ja AOB I KREEAE T R 4754, BTLL AOB
T T AEATERURLI R 25 NOB B A8 th i 2L i
FERIF AR, BE R IR 5 %2 NOz , Mk, NOB i
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Fig.2  Results of FISH with AOB and NOB probe
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Table 3 165 rDNA copies of AOB and Eubacteria in different samples

AOB 1 165 rDNA FLANTE & 168 rDNA

P 1y copies*ml.~ ! 1Ay copies*ml.” !
A 5.48x 10° 1.22x 10°
B 4.74% 107 9.11x 10°
C 2.26x 10° 1.47x10°
D 2.36x 10° 4.86x 10°

H0.45% 5.20% \15.37% 48.55% , W& 3 Fros.
rb el LA Y, BEAT W 2% (3247, AOB [ & &
W . E RS I b, JLTRL AN E] AOB IAEAE;
MERE S B, B2 52 N 281847 25d, HE/K 24 % 5 far Ay
0. 4kg/ (m? = d), BEHF, B R  ZOR I A 4075 P P i
AOB T4 JF Uh 78 Bk v5 Y8 & i 2B K, ¥5 %8 h AOB
TRAN 5.20% ; bt A7 N85 4k e 1T, e A
iy LA R 2 50 25 B B B T v, B3 50d, B 2%
I S ik 8] 1. 0kg/ (m>+d) I, y5 e+ AOB
SN B R ) 288 81 15.37% , 3B e i
AOBYEVG R h 1 KK, MR NS ET 2 H
120d I, HEK B B SR B 8 2. 2kg/ (med) , EUE
LRFCOAAERAKN ] N — HEE 7E 90% LA L, it
I, AOB & i B 4IA ) 48. 55% , JLT- 7 KL 4N i s i
2, BEIF Y AOB A28 B 58 B O JL41 v v (1 L 3
PR, Xt N5 AN AR B IE 52, SR 1 2 2% L8 1K
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Fig. 3 Abundance of AOB in 4 granule samples
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(D) TE/NK AUSB B85, I 8535 3843 T
b A B AE BRL VS Ye, 7R A B AT 2.2
kg/ (m*+d) T, ZHE LFRFR AL 90% LA L, WAL
ik 95% LA |F;

(2) FH FISH £ AKX 4 A A AFIZIT Tl
RS T AOB AT NOB 125 18] 43 45 [ HF 57 %

W, AOB T KAL), NOB W 2 43 i 7E %
J2 2T TE R V.25 I IR AL R 4EFF7E 90% LA L - +F
WHEFT B I 1) JE, RGP b BB A K A A
AOB, i NOB 1R /> Ii;

(3) F /I RTQ-PCR Xf 4 /4> Jki y5 Y £ fi b
AOB (7 ECAM TR S 511 LA R E 90 3R B, 2 0 1) IR A
Vol JEACK T AS 3 AOB; Bifi 25 % 480 1 faf (1) 3% ¥
B9, AOB (& BB &, 2MIE1T & 120d, 2%
it 4 2.2 kg/ (m*d) I, AOB 78 FL 41 14 5 &b
TROLIAST 48.55%.
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