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Content and distribution characteristics of microbes in floor rearing
broiler house with in winter
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Abstract:[ Objective] To provide a technical support for microbial environmental control of broiler
house, this study discussed the content and distribution characteristics of microbes in floor rearing broiler
house with mechanical ventilation in winter. [Method] This study was conducted in a scaled broiler poultry
farm at Hebi, Henan. Three houses with broilers at ages of 7,17,and 27 d were selected and 15 sampling
spots were set at the heights of 0,15,and 160 cm, respectively. The condition of bacterial pollution in the
air of the broiler house was identified using sedimentation plate method. The wiping method was adopted
to collect the microbial samples on the surfaces of breeding facilities. Echelon serial dilution and scraping
line methods were used to count the numbers of microbes and the species of pathogenic microbes were de-

termined by different selective medium. The correlation of indoor microbial content and environmental fac-
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tors was analyzed. [Result] The microbial content in house increased with the increase of broiler days. The
maximum appeared in the house with broilers at age of 17 d,which was increased by 1. 13 times from house
with broilers at age of 7 d (P<C0. 05). There was no significant difference from the house of broilers at age
of 27 d (P>>0.05). The microbial contents increased gradually from the air inlet to the outlet with the min-
imum at the inlet. There were 13 sampling spots with microbial contents higher than the environmental
quality standard of livestock farm. The pathogenic Escherichia coli sSalmonella and Staphylococcus aureus
were found in the house air and litter. The total microbial counts were in the order of padding™iron feed
line>wall>plastic drinking line>>emergency windowpane. Staphylococcus aureus only existed in the pad-
ding. The total microbial content in the house air had significantly positive correlation with the change of
house temperature, humidity and concentrations of dust, NH; and CO,. [Conclusion) In winter, the con-
tents of microbes in floor rearing broiler houses with mechanical ventilation exceeded standard. Some bacte-

ria were found in the house air and litter,with the risk of infectious illnesses. Thus,insulation and ventila-

tion are suggested to reduce microbial contents and environmental risks.
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Fig. 1 Layout of sampling sites of tested broiler house
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Table 1  Microbial groups in the chicken barn and

selected culture medium

# Bt Microbe group 1% 95 1 Culture medium

S VR B HIRHUE (NA)
Total bacterial count Nutrient agar
PN R & eI 37 5 (MAC)
Escherichia coli MacConkey agar
UITRE SS BIE 3 57 AL (SSA)
Salmonella typhimurium Salmonella shigellaagar
G B (O 4 R 1L 3R $; 57 25 (BAP)
Staphylococcus aureus Blood agar plate

Y IRBR (SDA)

# Fungi <
H# Fung Sabouraud dextrose agar

2 AR5
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F2, M2 ATH, BAKTE BEE H AR, A
XA R R TR DL 1T BRI XY
W ESMAE EHERER. BE&HT 7 R
XG4 (P<<0.05) . H5 27 Hi& WA E M %A B &
PEZESE(P>0.05), 15 cm RAEE B F& H A
EESMAEY A REAA £ S (P>>0.05), F 3F # i
(0 cm SRAE D S 160 em SRAF & FE & N 28 Al A
Yo w17 A el m. B E ST 7 A (P<
0.05), 160 cm SRAE S B .27 H B WG & N A
Y&t 7 H S B 3 T (P<<0. 05),
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Table 2 Microbial contents (lg) in the air in broiler

houses at different ages

KA B/ em
Sampling height
0 3.67+1.36 ac 4.38+1.32b 3.94+0.67 be
15 4,2540.98a 3.7240.65a 4.26+1.81 a
160 2.70+£0.22a 3.74£0.95b 3.35£0.59b
-3 Average 3.52+1.24 ac 3.99+1.06 b 3.854+1.13 be
T AT BRI ARA R NG 78 R 28 5 8% (P<<0.05), T
#[A,
Note: Values with different superscripts have significant differ-

ence (P<C0.05). The same below.
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Table 3 Microbial contents (lg) in the air in broiler houses at different ages
AgEl lﬁé\i{(iys Sj:nﬁ;zjgj)ﬂéh/cf;‘}‘lt AiAN BiBH (:7(:” DiD” EiE”

0 2.0740.02 a 3.374+0.68 b 4.17+0.03 b 4,0040. 33 be 4,954+0.39 ¢

7 15 2.91+0.02 a 3.62+1.23 b 5.15+0.11 ¢ 4.72+0. 21 be 4,8240.12 ¢
160 2.36+0. 25 ac 2.23+0.03 a 2.88+0.10b 2.96+0.10 b 3.01+0.18 b

0 2.97+0.07 a 3.204+0.10 a 5.53+0.74 b 4.68+0.17 b 4,88+0.04 b
17 15 2.86+0.09 a 2.89+0.10 a 4.297+0.38 b 4.06740.04 ¢ 4.49740.00 bd
160 2.52+0.01 a 3.00+£0.00 b 4.17+1.04 be 3.98+0.61 be 4.7840.03 ¢

0 2.70+0.40 a 3.55+0.25 b 4.737+0.07 ¢ 4.4440.32 cd 4.3040.01 d
27 15 2.384+0.03 a 3.81+£0.33 b 5.93+1.23 ¢ 4.76+0.11 ¢ 4.267+0.03 bd
160 2.1440.02 a 3.0940.27 b 3.87+0.08 ¢ 3.8640.08 ¢ 3.8240.13 be
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Table 4 Microbial contents (lg) on the surface of the facility in broiler houses

DGR VALY

Sampling location 7d 17d 27d
#Bl Roosts 7.1240.17 a 8.37+0.22 b 7.984+0.43 b
K% Wall 4,597+0.27 a 5.08+0.04 a 5.53+0.37 a
N2 B EE Glasses 3.77£0.21 a 2.9940.37 a 3.00£0.52 a
BT kLR Tron pipeline 6.23+0.10 a 7.73£0.55 b 7.78+0.32 b
¥ARL K £k Plastic pipeline 4.78+0.55 a 4.79740.64 a 5.1740.79 a
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Table 5 Types and quantities of major pathogenic microorganisms in broiler houses

WA W 8 Microorganisms quantity

R

Microbe groups

23 /(CFU «» m™%)

#opL/(CFU « em™2)

Roosts
KW Escherichia coli 130.2+£19.7 2190.0£78.9
YW B Salmonella typhimurium 180.04+21.9 118.9+£22.0
LW AR E Staphylococcus aureus KK H Not detected 120.5+17.8
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Table 6 Environmental parameters in broiler houses

S ap R/ C W/ % WA/ (mgem™) L, . ,3
Index Temperature Humidity Dust COz/(mg » m %) NHs/(mg = m™*)
=, 1Sl (i
Eij(}}(}h{)‘”ﬁ . 17.28 48. 10 13.23 840. 33 17. 49
Maximum observation value
= NI
B/ LWL . 25. 25 82. 40 0.67 1 233.00 0.77
Minimum observation value
S (f . - —— . .
Mean 22.35+1.72 61.54+57. 47 5.53+3.28 1032.474138.02 10.23+6.79
®7 ERAREVEESRNERENEXES N
Table 7 Correlation analysis of microbial concentration and environmental factors in the air
EEL D SR KRIG T WITIRE G (O R R T HiE
Index Total bacterial count  Escherichial coli Salmonella typhimurium Staphylococcus aureus Fungi
WL Temperature 0.998" * 0.937"* 0.968" * 0.926" * 0.995" *
V2 B Humidity 0.979** 0.952** 0. 883 0.941** 0.985"*
H48 Dust 0.997" " 0.927" 0. 894 0. 870 0.853
CO; 0.989* * 0. 887 0.936** 0.935** 0. 689
NH; 0.876" 0.911* 0.938"* 0.908* 0.778

T x KRR REAE 0. 05 K P B RUBKK) 5 x * RRARRETE 0. 01 KF B FCURBKEE\.

Note: * indicates correlation significant at the 0. 05 level (2-tailed). * * indicates correlation extrmely significant at the 0. 01 level (2-

tailed).
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