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Dynamic change of nitrifying bacteria in chicken manure
sawdust aerobic composting process

CHEN Ya-juan, HUO Pei-shu, HAN Hui, LI Ji*

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract High-temperature aerobic composting was conducted with chicken manure and sawdust as materials. The aim
was to study the effect of different initial moistures and composting on ammonium nitrogen and nitrifying bacteria
dynamic changes. The results showed that nitrifying bacteria existed among the entire composting process. The
community structure of nitrifying bacteria greatly changed at the compost maturity stage. The concentration of
ammonium nitrogen was related to nitrifying bacteria species richness and their stability. Ammonium nitrogen might
induce in the growth of nitrifying bacteria. The moisture content of the compost was the key factor leading the change of
nitrifying bacteria community structure. The data of T-RF150, 169 and 343 bp showed the strong adaptability,in which

most belonged to the genus and unculturable bacteria. The T3 treatment was benefit to the growth and stability of

nitrifying bacteria community.

Key words chicken manure; composting; NH, -N; nitrifying bacteria

B AL 20 N RN PR W38 B3l AR R FE A HE i 28 27, 5.31..9.32. 6 I
FR N R R AL 3l 7 AR MEWE R AT AR IR T 40,342 ¢ B BAE IR R R 2015 £
SR R e 3% 08 O s 5 R E AR & 3R E) 60 42 ¢, F 8 FEAE X TR LAl v IR L TR R
Y, RERMEMH R B EE M REE SR cR A mMIs R kR 23%, T E TS kSR
BEAH SE %R B B8, 38 2002,2003,2009 F1 2010 BEUT L QA figg ke A Ab B s A HILE FEW) C Ok BB

W H 39
FEETIH .

%*'f/ﬁ%
T IHAE

2013-05-13

Al 15 3 W v O BRI OGS 4 R AT 98 (2012BAD14Ba) 5 2008 B 56 5 45 1 8 5 28 B30T H (2009205200031) 5
TTARA 2008 4R I E S5 A T H (2008A090400001) 5 b 3 2 5 Pk 47 b B BF £ I (200803033 ) Chinese
University Scientific Fund (2009TD15); M4 BHE & i+ %130 H (20115030)

4 HE 4, A5 B 98 4=, Email: yaya576@126. com

B HR, FENFES TR S E YA A, Email: 1ji@cau. edu. cn



&2 IR A 5« 0 1 0 A O ML 3o 7 o A 4 4 3 2528 A 101
Bh2fWF 5 2 1071 ) T AL S S R A A KUR G LU IEME AL f) (3t S0 R5 SR o S I 2 B 4% 1Y

U S NS A LR X 85 28 i AT Ak B ) S AR D5 X
Z— AT AR v B R A W T I S A v A PIL R
(e g ] 4] P A 0 A AT o B Mg T 45 AT 7 AT
F T o R AR G R AR R S R Y
B T L A W I T B A M AT AY BE R T K 2R R
. ARSI T-RFLP 43 A 4 2% R 1) B
JHAGE 00 M HE 5 220 ik A v ) i A 200 R ] P AT 5 e I
T B 2 SRS A HL A e 20 A T S i A 4 R R T
7 S JE 2o v A 3l 2 A A R S LI 0/ HEE i 7
HRER B - 9 D0 A M AT £ (3 BB AR 0

1 RS

1.1 #8

N B R s IR 2w B G0 A DR IR A1 B
DA PR TIE S I A R P i R it R R 35 5 S 7 R P
BoA 3 A5 1207 ff i) BE FF 2 . HL 45 B8 0 A 18
Pl LU S JE 64 1 3 T8 5 () e S R 4 I 4 3 K

R RN 100 L, T fEf oy AC 380 V£
10% 50 Hz fig ¥4 A 6.4 r/min & 1,

500 mm t

600 mm ——+

o .

*)

+—300 mm—+

1 HERMERNREE

Fig. 1 Schematic drawing of compost reaction diagram
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Table 1 Properties of composting materials

BB/ %

Total carbon

HENT SR

Composting materials

2R/ %

Total nitrogen

X 3 24. 37 4,22

Chicken manure
5K 37.82 1.

Sawdust

C/N TKE/
Carbon nitrogen ratio Moisture content
5. 77 69.51
20. 90 37. 36

1.3 AR
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Table 2 Different Treatments of Compost Experimental Program

HENE SR W4 Ak 3/ Yo (TUBHE / SE PR AED ‘ i R/
b B " nrm MNP KU/ Cmin /) ,
Composting Initial moisture content (m®/(min » m*))
Treatment Composting Ventilation time
materials (Expected value / actual value) Ventilation rate
1 X3+ 4R R 60/61.72 3 R+ Jii 2 0.03
2 pEEE TS 65/65. 48 8 X B 2 0.03
3 X5+ oK 70/69. 49 T8 X 2 0.03
4 PLE R TN 65/65. 48 HE K 2 0.03
5 04 A R 65/65. 48 Ak 0 0

1.5 HB#&E DNA FJRE

W13 TR BRE S T — 70 CARFETR . DNA
) 2 B FH AR A AR R 4 (b 0 A3 BR 28 ] A 2% i 3
P 2 45 O R 6 .
1.6 FE{L4HE amoA E [EF PCR # 1K PCR 7=

i

Fi) A A0 40 B T amo A KL B Sk IR 5 RS £k 40 B
FEHENE 2 72 b (Y 2 25 28 Al o 72l o SCik i & 1 S
Primer5 A fili F . A< W58 ] amoA-1F, amoA-
2R XX B, Hod I [ 514 amoA-1F 4 5' ¥
BMiR 5'-Cy5(5 - RILVE R Y kL, HilEAE T A
TRARAFD 51T H .

MBI T %] amoA-1F5'-Cy5 4512 (5'to 3') .
5'-GGGGTTTCTACTGGTGGT

W Bl ¥ F % amoA-2R (5" to 3'). 5'-
CCTCKGSAAAGCCTTCTTC [K=G or T;S=G
or C]

PG R 94 CHAEYE 5 min; 94 C A48 Pk
60 $.60 ‘CiB & 90 s.72 “CHEAH 90 s, 35 ANF
60 ‘CiRk 90 5,72 ‘CHEAH1,10 min, 4 CLEAE",

K 12X Golden TapMix 12.5 pL,amoA-
1F 1 pL.amoA-2R 1 uL.DNA 24 #H7 0.2 L.
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0. 8 Y0 Byt i Wl 558 J52 I 1 FH 88 Mg 1A% A4S A6 A A b 48 1A
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Fig. 2 Agarose gel electrophoresis of total

DNA from composting samples
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Fig. 4 Changes of NH; -N during composting
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A, T-RFs169 bp & T1.T2.T3 f1 T4 b4 . 1469 bp S T3 F1 T4 Fritfg . He T-RFs150,
T-RFs177 bp 2 T3 F1 T5 fi4t4, T-RFs179.198. 169 #1343 bp J& 3 ML H AL, 0l F1 T-RFs150,
218,238,259 1 280 bp 2 T2 f1 T4 FritAfy, T- 169 1 343 bp Xf &2 44 kN8 ¥R 5% 35 1 7 4% o A
RFs249.271 1 292 bp & T1 f1 T5 3 f, T- Mica [l : T-RFLP Analysis Chttp://mica. ibest.
RFs343 bp 2 T2.T3 1 T4 frdt4 . T-RFs383.425 uidaho. edu/) 7EZE T HA3#r .
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Table 3 Diversity indexes of the nitrifying bacteria at T1—T5 treatment

T1 T2 T3 T4 TS
Sampling number

1 2.45 2.29 2.14 2.54 2.55
2 2.39 2.69 2.47 2.31 2. 64
3 2. 31 2.55 2.55 2.23 2.62
4 2.52 1. 08 2.38 2.54 2.54
5 2.50 2.58 2.69 2.69 2.55
6 2.47 2.62 2.62 2.55 2.69
7 2.55 2.55 2.55 2.63 2.55
8 2.53 2.55 2.54 2.39 2.63
9 1. 90 2.55 2.63 2.55 2.38
10 2.39 2.46 2.55 2.39 2.21
11 2.52 2.49 2.85 2.69 2.35
12 2.17 2.73 2. 60 2.03 2.65
13 2.29 2.27 2.07 2.25 1. 84
14 2.59 1.81 1. 11 2.59 2. 88
15 2.29 2.55 2.39 2.74 2.10
16 1.42 2.06 2.72 2.26 1.91

T R B RE 1~ 16 F5-5 R A HENE A FF 4R B HE L2 45 RESH A 3 d 25— WK,
LI 16 AR 3R A A BB 2 T k- T 9 2 A 1 98 BRI

Note:Sampling number 1 — 16 in the table refers to 16 samples which were taken
from 0 day at start of the composting to 45 day at the end of the composting,and sampled
once every three days. The values in the table is the Shannon-Wiener diversity index

numerical
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Fig. 6 T-RFLP patterns of Nitrifying bacteria
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Fig. 7 Canonical correspondence analysis biplot of the nitrifying bacterial

communities in relation to the environmental factors by T-RFLP
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