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Bacterial Community of Bioaerosols in Atmospheric Environment of Confined Poultry Feeding Operations
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Abstract : Bioaerosols emitted from confined animal feeding operations may pose health risks to workers and animals. In this study, content

of culturable airborne bacteria was detected in the atmospheric environments of both layer and broiler houses. In addition, corresponding mi—
crobial communities were analyzed using denatured gradient gel electrophoresis(DGGE ). Results indicated that both content and microbial

diversity of airborne bacteria in the layer houses were higher than those in the broiler ones. Under the same farming mode, microbial diversi—
ty decreased with increasing age of poultry. The main bacteria in atmospheric environment of confined poultry houses were Bacteroidetes,

Proteobacteria and Firmicutes. Enterobacter and Escherichia were the predominant genus of airborne bacteria in layer and broiler houses, re—
spectively.
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Table 1 Sampling information of airborne bacteria in poultry houses
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Figure 2 Denatured gradient gel electrophoresis(DGGE ) profiles

of airborne bacteria in layer and broiler houses

rEl GEFE (RN E) {‘ 37 (R A4 )
= 12x10°}
% 9.0x10°F
i I 7
& 6.0x10°F Z
v i g
E Z
= 3.0x104F ﬂ g
i e B I P B
Al A2 A3 A4 A5 A6 BI B2 1T 2 G ¢4 D ¥
REERH

| EFRW EFREGEAATEFRAFRURRIKE

Figure 1 Concentration of culturable airborne bacteria in layer and broiler houses
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Figure 3 Shannon index of airborne bacteria in layer

and broiler houses
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Table 2 Similarity of airborne bacteria in layers and broiler houses using Dice coefficients

45 A5 A6 Bl B2 Cl Cc2 3 C4 D E F
A5 100.0
A6 55.4 100.0
B1 409 48.1 100.0
B2 26.3 415 472 100.0
C1 144 42.7 25.8 71.0 100.0
G2 23.4 50.9 25.3 65.1 82.2 100.0
C3 13.8 46.0 16.8 52.1 735 84.3 100.0
C4 47.0 67.2 35.8 65.2 62.0 65.3 494 100.0
18.1 435 39.5 732 67.7 57.5 55.7 49.0 100.0
E 20.2 473 25.7 55.1 64.2 724 70.8 474 71.1 100.0
9.0 45.6 22.5 54.2 67.3 59.2 62.5 59.7 63.8 61.3 100.0
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Table 3 Predominant bacteria in layer and broiler houses

Hil FRAHL A AHALEE /%
1 Chryseobacterium treverense strain IMMIB L-1519 (NR_104497.1) 98
2 Paenibacillus polymyxa strain DSM 36(NR_117729.1) 100
3 Enterobacter cloacae strain ATCC 13047(NR_118568.1) 100
4 Citrobacterkoseri strain LMG 5519(NR_117751.1) 100
5 Pantoeavagans C9-1 strain C9-1(NR_102966.1) 100
6 Acinetobacter lwoffii strain DSM 2403(NR_026209.1) 97
7 Acinetobacter lwoffii strain JCM 6840(NR_113346.1) 100
8 Escherichia fergusonii strain ATCC 35469(NR_074902.1) 100
9 Enterobacteras buriae strain JCM6051(NR_024640.1) 100
10 Paenibacillus hunanensis strain FeL05(NR_116440.1) 100
11 Flavobacteriaceae bacterium 3519-10(NR_074543.1) 100
12 Kurthiagibsonii strain NCIMB 9758( NR_119002.1) 100
13 Clostridium fennigii strain DSM 3222(NR_117687.1) 100
14 Pseudomonas flavescens strain NBRC 103044(NR_114195.1) 99

FR0 ) AR 2 S b IR S M AR 22 5%,
FHGEFR A F B, B PEXS AR LS5 T AT SR AT LA
WG B AN [F] X i A 25 AN T AR 7 48 /) 2 57 (A6 I
B1). TEFTHRIL 4 DX (MR ) B2 AR
SR W BB [FIXG & 2[RIV S5 AR A e 25 5 1Y)
ML (C4.D.EF)o X I [Al— XG5 ARG i 25 1 F
T DGGE &% (A5 1 A6;B1 il B2;C1,C2.,C3 Al
C4), KRG XS GG, 2= P A R I 2 A
PR B R (B C4 Z51).

TEF— D3N, BEE XSS 3G N, Shannon $&
HOs/NBE T C4 250, X5 DGGE KIS 45 R —
Bo XL 1R 2, ABFTEFBOA A B
JREUR BEFIAE ) 22 22 (R B AH DG o T R A A4
AT, AR SR FE S TR 5 2 8], TR 5 A8 (R A D
i TANRIFRIAS I 2 (1], QR PRI P 23 S A R I
VR 2R 2 T] A AR L A S T PR IR 2 ] A AR
R (P0.05) o KFANTRIXG IS ARy Y A TR S e A 4544
AR 23 #r, A3 C2.C3.C4 5 C1 B AR{BLRE 328 ¥
82.29%FAKF] 62.0% , i B XS IE B I, 25 S 40 P
RIS S50 5 I A G AR Y 22 S s . H i
DAL 2 T VA B R P 54y TR A 9T R DA
16 o AN TSR SRR 23 P AT A
HEATIESE , AT A BR824
PR 2 57, AR/ N T 309,

33 BENRBHEWHLER

JIT RIS (X 4 N 25 SR 2 28 AT

(Bacteroidetes ) AZFE | ] ( Proteobacteria ) Fl S BE T | ]

(Firmicutes ), X5 Hong ZE %} 5 [# 3208 37 )6 25 45 R
ARARL o ASBIFFE FITASI 3) (R D3RR v, A4 A ER AT R
12 B LA S B PRI 1 h B2 A S5 B Tl
] Ah " AR 29 & & SR PR A I 232 "
IR FRL L B,

R R PRI X < PRI L (R DL AR AP S AP T 25 5
1 557 9 (Enterobacter ) 75 25X 5 -3k A7 7 , H.5% BE
B, e E RN R A4 10(Paeni—
bacillus ) #1 11 (Flavobacteriaceae ) 5 1F 5 345 1N 25 S,
RN 2 5 2547 8 (Escherichia) 7E T A 25 SRR dh
SRR M (BLTE PAXG r  2 Ar k BE TR
LA I o R R85 2O A3 &5 25 <
TR ST I U B R R AR AR AE 25 e, Ak T
(Acinetobacter) .8(Escherichia) 9( Enterobacter ) Fl 10
(Paenibacillus) 7E A6 HREERET, AEAR RIS 3 )
Bl o & Sy i Se R . XS A AR 3 7 A
R FIFEA FARE (C4.D EF), i7EXS & E Hhk i
BRI 5T 13(Clostridium ), 75 A PRI XS 7 P v 45
fRECRAG o AR XS AN RIS B B, A 2140
PRI A Y284, A 25707 9 (Enterobacter ) TE %58
AL 34 A, WRPEGEIRIG N . FEAH i YIRS IS 1Y
UL AT BE A I BOZ LGN 2L A RN, 5 IS
TpRFA S 2B - SRR B AR 0 7 A TT i S By
NS B A ISR 28284k

4 g

AHIFEL R, T TR N A TR A e HE A A



1990

YR S i Y 5 3455 10 #

WIZHENER R T LSR8 s & NI R 7E A Rl 3R A
J7 3 MG MRG A 1] A B A [ AT R A PPl 4R
L IRRG Y N 23 SRR, LSO Rl R A 2 TG
A A TR S G AR A i v AR A A

S

[1] Nehme B, Letourneau V, Forster R J, et al. Culture —independent ap—
proach of the bacterial bioaerosol diversity in the standard swine con—
finement buildings, and assessment of the seasonal effect[J]. Environ—
mental Microbiology, 2008, 10(3) :665-675.

Q2] At 2 RAEY ORI CE D] B SEREERISY, 2006, 11(4)
546-552.

DU Rui. The progress of atmospheric bioaerosol research[J]. Climatic and
Environmental Research, 2006, 11(4):546-552.

[3] Chien Y C, Chen C J, Lin T H, et al. Characteristics of microbial aerosols
released from chicken and swine feces[]]. Journal of the Air & Waste
Management Association, 2011, 61(8) : 882-889.

[4] Ko G, Simmons 1ii O D, Likirdopulos C A, et al. Investigation of bioaerosols
released from swine farms using conventional and alternative waste
treatment and management technologies[J]. Environmental Science &
Technology, 2008, 42(23 ):8849-8857.

[5] Pascual L, Pérez—Luz S, Yanez M A, et al. Bioaerosol emission from
wastewater treatment plants[J]. Aerobiologia, 2003, 19(3):261-270.

[6] Cormier Y, Tremblay G U Y, Meriaux A, et al. Airborne microbial con—
tents in two types of swine confinement buildings in quebec[J]. American
Industrial Hygiene Association Journal, 1990, 51(6) :304-309.

[7] Donaldson A I, Gibson C F, Oliver R, et al. Infection of cattle by air—
borne foot—and—mouth disease virus: Minimal doses with O1 and SAT 2
strains|J]. Research in Veterinary Science, 1987, 43(3) :339-346.

[8] Chang C W, Chung H, Huang C F, et al. Exposure of workers to airborne
microorganisms in open—air swine houses|J|. Applied and Environmen—
tal Microbiology, 2001, 67(1):155-161.

[9] Brooks J P, McLaughlin M R, Scheffler B, et al. Microbial and antibiotic
resistant constituents associated with biological aerosols and poultry lit—
ter within a commercial poultry house[J]. Science of the Total Environ—

ment, 2010, 408(20) :4770-4777.

[10] Hong P Y, Li X, Yang X, et al. Monitoring airborne biotic contaminants
in the indoor environment of pig and poultry confinement buildings[J].
Environmental Microbiology, 2012, 14;1420-1431.

[11] Just N, Kirychuk S, Gilbert Y, et al. Bacterial diversity characterization
of bioaerosols from cage—housed and floor—housed poultry operations[J].
Environmental Research, 2011, 111(4):492-498.

[12] Ding Y, Wu W, Han Z, et al. Correlation of reactor performance and
bacterial community composition during the removal of trimethylamine
in three—stage biofilters[J]. Biochemical Engineering Journal, 2008, 38
(2):248-258.

(1318 7, A4 AN ) 25 9 00 2 PR3 v 20 T 78 e o R A8 4
Bl T8, 2012, 34(4) - 59-60.

WEI Lei, CUI Jin—sheng. Concentration variation of airborne bacteria
in broiler house during different seasons[]J]. China Poultry, 2012, 34
(4):59-60.

[14] Bh2L38, 5k M, SEIRIAR. RS S M 28 ST T A I [l PRI T

BIBIESEL]. PHALAHRRI R A4 B ARR# R, 2007, 35(8) 160~
64.
YAO Mei-ling, ZHANG Bin, CHAI Tong—jie. Antibiotic resistance of
airborne escherichia colf from hen house and rabbitry and their spread—
ing to surroundings[J]. Journal of Northwest A&F University ( Natural
Science Edition ), 2007, 35(8) :60-64.

[15] Donham K J, Scallon L J, Popendorf W, et al. Characterization of dusts
collected from swine confinement buildings[J]. American Industrial
Hygiene Association Journal, 1986, 47(7 ) :404-410.

[16] SE[RIA, B8 K, XUSCIE, 55, X3 PRI 24 240 1 e S 1) BRASG

FERERBFFT]. v TS5 2 A4z, 2003, 25(3):209-214.
CHAI Tong—jie, ZHAO Yun-ling, LIU Wen-bo, et al. The resistance
against antibiotics of bacteria from a poultry house and their spreading
to surroundings of the house[J|. Chinese Journal of Preventive Veteri—
nary Medicine, 2003, 25(3):209-214.

[17] Eduard W. Exposure to non—infectious microorganisms and endotoxins
in agriculture[]J]. Annals of Agricultural and Environmental Medicine,
1997,4(2):179-186.

[18] Radon K, Danuser B, Iversen M, et al. Air contaminants in different
European farming environments|J]. Annals of A gricultural and Envi—

ronmental Medicine, 2002, 9(1):41-48.



