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Abstract: The dynamic succession of ammonia-oxidizing bacteria ( AOB) community during the agricultural waste composting was
investigated using the polymerase chain reaction-denaturing gradient gel electrophoresis ( PCR-DGGE ). The changes of pile
temperature, pH , moisture content,soluble NH,” -N and NO;-N were measured. DGGE results showed that the Shannon-Weaver index
changed from 2. 58 to 2.02 during the composting process, which reflected the diversity trends downward overall. Nitrosospira and
Nitrosomonas were dominant species. Nitrosomonas eutropha ,which was found throughout the whole composting process, was identified
as a kind of well-tolerated species. Redundancy analysis( RDA) was applied to explore the correlation between the dynamic succession of
AOB community and composting physic-chemical parameters. Compared with the slight change referring to its structure during the
earlier phase of thermophilic period (4-9 d),the AOB community experienced a more significant change during the later phase of
thermophilic period (9-12 d) as well as the following temperature falling phase (12-25 d). Significant relationships have been found
between pile temperature,soluble NH, -N (P <0.01) and NO;-N( P <0.05) with the dynamic succession of AOB community, which
suggested those three parameters were likely to influence,or be influenced by AOB during the agricultural waste composting.
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HERE S R b AOB BETE 45 44 1Y A2t JE A7 20 Hr . TRl B,
KA H7 (redundancy analysis, RDA ) J5 ¥ 23 #F
HEMAR BE  pH | 7K F8 NH, -N (NO, -N 45 3 55 [H] 1
55 AOB FREBYAH S, LU A A0 AL HEAE T2 20, i /b
AR BRI 1T

1 #R5F*

1.1 A RS BEAL S 500 e

HENE R A K v L bR e R 2 £ 3 40
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TS B (P < 0. 05) FIAR 55 i (P
<0.01) /) ¥ 5% K 7. ] [ Monte Carlo permutation
test K 35 RDA HE 3 5l R AiF 8 (9 58 25 M, 8 3 BCh
999. ¥ £k i Y B dh ST L] Canodraw 4. 5 AE 5]

2 #R5g

2.1 HAESEEA

P 1 g 3 A 3o 7 4% B £ 2 o 1) 4 72 A
B, L Ca) AL HE RO HE AR S 4 d JF IR HEA @
W (> S0°C) , FELESE 6 d ik %) i 5 % 55.6°C
RIS 8 d, (I T AT A 0 A 2 4 o A A S
S E. HE AR 3 B b pH 7E 5.59 ~ 8.76 U [ 4 i
By, Mk I 23 R S A 3 M AR R A T i
T v A5 LA B A IR Ak 7 F 3% D0 AH 6. i &
1(h) AT %0, HE R AT IINH, -N& & 0 3 1T, 7245 6 d
KB FRAG 1628 mg-kg ™' (LLFREIF) Z )5 & i 5
TR 5 T NO, -N 2 42k 7 3k 00 399 4 6 00 1 T
2~ 12 d BWi T R, 5 AR AL TR K T 7 o
55 0 A, 24 A 5 TR, 3 #) 552. 2 mg-kg !
(LA RETE) . 3ok 205 A = 2 55 4k A0 Aol A 900 040 355 1
HEMEAR B0 AT 5 < SBT3, 3k b 77 6 A 2 R R 25
R, T Ak 40 R AP AR TE A R A
e R RER AR 5 B 2 e A A R 4T, A AL 80 78 Mk T
P Al J NH, -NIFFUR U B R R s
BT pH BT L 1(a) ], 2 ~ 12 d %) 19 B Be il
JIE R T 0 T 22 D R A, I A R, Y
VL JE 5 T 40°C I, i A0 R FEKE 52 30 7 o g o)
it 5 i JIEL S 1 I ARG, Tl e 200 B bR R A K, NHL N
4k &y NO, -N.

555 S 10 1800 800
w / N e HEARE IRC) e NH/'N
sol —x—pH - \ —x—NO3™-N -
!
— 2 1400  x . )
2 B . ~, £ 150 L\ — ] w0
= A — o I «/x o
% 40 8% Eﬂ A\ pa
z y & 1000 - N &
= +I . 0
& 35 / T g0l \ C 400 1%
Z —
30 x . 600 - ) \‘\0 =
/
— \
25 L1 L I I I 1 I e 400 L1 I ! I ! I ! 21200
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
HERER F)/d HENE R F)/d
E1 #EIEPELSHNTL
Fig. 1 Changes of physic-chemical parameters during composting process
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Fig. 2 DGGE profiles of each composting sample
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Table 1  Phylogenetic relationship of different clone sequences

oSl
- X7 51
GenBank 4525 SRS Al R/ %
Nitrosospira multiformis
d NC 007614. 1 98
ATCC 25196
g NC 008344.1  Nitrosomonas eutropha C91 94
Nitrosomonas eutropaea
1 NC 004757. 1 100

ATCC 19718
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ANIEI ] AOB B 7% ) Shannon-Weaver 38 %0 />
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T T 52 P A i e J A DA OR BR TS 52 1 25 1 ol I8 T
P B AT 2 v U, R 0 2 R DT e HE AR
TR BB B MR R R B2 i RS R T AR ) e
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Fig. 3 Diversity index of AOB community during

the composting process
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Table 2 Redundancy analysis results of ammonia-oxidizing

bacteria species and environmental parameters

EiE N £ 35 R 05 HER

4
Ak W1 W2 W3 hi4
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T A -3 55 DR A 6 R B 0.958 0.833 0.894 0. 899
PR E f R BE ) 32.8 42.8 51.3 55.8
/%
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55.6 72.6 87.2 94.7
H B RE 4 L/ %
REAE (R AN 1
LT 4 AE A N 0.589
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FBLI RN 77k 1 25 HE e Al 10 e A R R I N T
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AR AR R Y 1 LB, U IR AL i 7R
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PRl o 2 S A A TR R v 4 R B0 T S e 3 (P <
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Fig. 4 RDA biplot of AOB community and

environmental variables during composting
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