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Table 1 Properties of composting materials
HEJIE A1 A MR/ % 2R/ % HRE/ N
Composting Total Total C/N Water
materials carbon nitrogen content
ok 39. 41 2.01 19. 61 81.21
Cow manure
KRS FF 45. 26 0.81 55. 88 15. 46
Maize stalk
1.2 FHi&
1.2.1 3Rt BERBFUL S cm /0

B SRR 13 IR A Y S K EN
63% . LIt R HERE B4 BE, 26 ARBLH 1.5 m X
1.0 mX 1.2 m {93 A0 2% 2 rp , e 300 30 3 1 48 i K
B R B K PRIE S KR AE 4020 ~65% . MHEAE
T B Al A B IR B A M IR 2

1.2.2 BAH RHZABELERIESE 1.3.6.
13.23.30.45 d BUKE, PO 4r B4 B8 300 g, 34y &
R T 2RAL A8 BRI 22 8843 B 5 — 80 ‘CLR A
HF o FRm .
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1 (CX-WDZ200C) ] 5 Al 3#E 30.60,90 cm 4k
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P 15 T AR R S 1 AT i Ak 106 Bt IR AR O e oL Yk A
M4k f5 B DNA,
1.2.5 #44m i amoA A Weg PCR ¥ 3 i
2l Y. I W5l ¥ amoA-1F (5-GGGGTTTC-
TACTGGTGGT-3") il F il 51 # amoA-2R (5'-
CCCCTCKGSAAAGCCTTCTTC-3HP!, GC 3l
3T amoA-1F 1 5' 5. & MK % .10 X PCR
Buffer 5 L, dNTP 5 uL,DNA 4z 1 L, Taq fif
0.6 pL, ELTF#TIY4% 0.8 pL, 4b 38 ddH, O &=
50 pL. RN 4594 CHIAEPE 5 min, 94 C AP
1 min,60 ‘CiBk 70 s,72 ‘C ZEf# 50 s,35 NMER .
72 C3#Eff 10 min,4 CIRAE,
1.2.6 DGGE & % ml 5 K H Bio-Rad Dco-
deTM kg U AL XF PCR 47 3 7= 4 i 47 LUK 53 55 .
FL K A5 - 8 00 8 D M T Mg O e A8 P B B 3006 ~
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JEFi847 13 h, HLUK S5 05 X e A7 4R G . 7
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PH L R NAR R K AR 1. 2.5, TS 1%
Tyt I W R JISC L K AR T O 4l Ak L 6 I 2N WD O
N NCBI Blast £ 57 0l £5 19 ¥ 5] 55 Genebank
oA T B HEAT HLXT L AR AR AL A R T
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Fig. 1 Change of temperature during composting
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Fig. 3 Change of ammonium nitrogen and nitrate

nitrogen during composting
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HENEFE 4 DNA K B2y, 23. 1 kb, 4ifkf5
47 PCR 43, 25 B WA i Y915 2% amoA %
PR %) 4 e PR e B (490 bp)

2.5 DGGE Eig o

HEREASTR] B3 amo A filg £k 41 e AV 245 #) DL 1]
4 LA B A B 43 9 AR 3R BURE K BRI 25l 4
To VKB R [R7 B AR ARG RN [R] B A A 4 T 2
A i S ATy ity e Sy IR A W P i
ety S UL S AL A R B R 2 . B 4 T
I ) v U A5 A L 0N T )
TR R A S B E B S R RGO, 1 B B A A
HEAT  TH AL 40 TR BV 250 B A T s AR, S ]
TEFH IR B R I3 O R R 0 P O B A%
HWoe I ik T m 7E RS BT B, U0 B Ak A0 T
MRamiE I RAE TE NS MEE, &K a,
bod g h Flj 7E HEAE 25 A~ B 0 45 2 2 7E L 10 W 3
A 5 R 2 ) A Ak 20 TR 2 TR A I 5 L B R
NE AR S4B RE  fEHE N S R T R AR .

46

B4 HEARws e gn i DGGE &%
Fig. 4 DGGE profile of nitrifying bacteria during composting

2.6 RERBSW

o a~m M ¥ J5 5 NCBI w3 51 i 47 L
Xp AR 2, HEAE A amoA fiF £k 4f 1 2%
Bf FEALHE B2 T2 14 4 (B-Proteobacteria) FlIA 0]
B 3#40# (Uncultured bacteria) . HH 44 a b,
g My RN ILHEEHE T 32K (B-Pro-
teobacteria) "1 1 WV fif £k #2 % J& ( Nitrosospira) .
HEAE BT B R A kR m R T BAR
JE T 40 (B-Proteobacteria) H1 (1) 37 i £k £0. il 147 /@
(Nitrosomonas) .
2.7 RSN

FH 28 3 AT I HE T IR 2 v IR 00 L A Ak A R 2
FEVEFEECT B 3 7 FRIR A BT 15 s J8 20 7 0k
TR ORI AT A 0T R A LB R
a0 A T A A R AT T R HE T IR R T L X
e U T 52 P A 1 A TR SIS A DA OR BR L T A2 1k 25 1
FEREI OS5 B 1 R IR B A IR E T R A Ak Al A
SRR I T 0 M s HENE 2 S A k)t
TiF A 20 T A 1 A AL B sk 2D . il A A T 2 A
Wb, RS 2 R R B R R 2R
FE— BT — TR
2.8 WUHEBEESELEFEXRSN

3 3k X R AT 2 O 4 A (DCA) L 15
SR BE A B /N T 3, BRI EE B T A 43 B (RDAD
5T amo A B Ak 4H TR HHE 7% 5 HE T B Ak B [|) 19 O
RO ILE 5, A HEAEAE S LURE . pH, &K
FLC/N B S FURE 25 2 AR H B AL M o, i R
T 93, 806 1 B BVRRAE A L A 2 A HE P il AR AR A
43R 0.701,0. 188, & M FE T 89. 00 MY FEAS
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Table 2 Similar strain with band sequencing
Kl i 5 By AR B T R ML/ %
Band number Accession number Similar strain Similarity

a EF175097. 1 Nitrosospira sp. Enl3 97

b AJ298690. 1 Nitrosospira sp. B6 98

c JF936570. 1 Uncultured ammonia-oxidizing bacterium clone BAOB-G12 98

d JK955482. 1 Uncultured bacterium clone AOB-N5. 25-12 98

e AJ298687.1 Nitrosospira sp. 40KI 98

{ AY123834.1 Nitrosospira sp. Nspb 99

g AF042170. 1 Nitrosopira sp. Np39-19 98

h EF204973. 1 Uncultured ammonia-oxidizing beta proteobacterium clone 5-07 97

i AF042170. 1 Nitrosospira sp. Np39-19 98

] 797858. 1 Nitrosospira briensis_C57 97

k DQ228467. 1 Nitrosomonas sp. IWT310 98

1 AY123836. 1 Nitrosospira sp. Nspb8 99

m DQ228468. 1 Nitrosomonas sp. CNS332 97
FoR L T E R IR 7R BAL A 7 5 HE Y Sl 18] e £ R *3 HEHEUAESHFEEH
N RN N T 5 HE R A e /N L e AN AR Table 3 Diversity index of nitrifying bacteria
MR, RS AT A IR E LC/N (AR during composting
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FROEA ) A pH CRUA 5G) 5 28 = il A1 5C 1 52

K. SRR B A A A (P=0. 004) F Z Z o
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TEVE 45 H A8 1 (P<<0. 05) , 13 ; 153
S 23 8 1.74
30 12 2.12
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Fig. 5 Redundancy analysis (RDA) of nitrifying bacterial A B, Bk S0 B 9T 45 S 55 B Mk R R
community structure composition and B S A VEAS AN amoA AL 4N B TR T i

physico-chemical factors
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Dynamic Change of amoA Nitrifying Bacteria Community
During Aerobic Composting

XU Ying-ying.LIU Yu-tao, WANG Jun-he, WANG Yu-xian, YANG Hui-ying.GAO Pan,FAN Jing-sheng
(Qigihar Branch of Heilongjiang Academy of Agricultural Sciences, Qiqgihar, Heilongjiang
161006)

Abstract: In order to reduce nitrogen loss during the composting,and to optimize the composting process, high
temperature aerobic composting was conducted with cow manure and maize stalk as materials. Polymerase
chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE) technique and sequence analysis method
were used to analyze the dynamic change of the community composition and diversity of amoA-nitrifying bacte-
ria during composting different periods, which correlated with composting physio-chemical parameters. The
results showed that the nitrifying bacteria groups obviously changed after thermophilic period. Some new nitri-
{ying bacteria groups were detected during cooling period. These groups belonged to Nitrosomonas sp. in the
class of g-Proteobacteria. Dominant nitrifying bacteria during composting belonged to Nitrosospira sp. in the
class of B-Proteobacteria and uncultured bacteria. The diversity index of nitrifying bacteria changed during
composting process, which decreased from mesophilic to thermophilic stage, increased at cooling stage and
then decreased at mature stage. Redundancy analysis (RDA) results showed that the ammonium nitrogen con-
tent and temperature of compost were the keys to the physio-chemical factors significantly affected nitrifying
bacteria community composition (P<C0. 05).

Keywords: compost; amoAj; nitrifying bacteria; community structure; diversity
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