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Distribution of particulate matter and microbial aerosol concentration in different types of pig houses in
winter

HUANG Kai', TANG Qian', SHEN Dan', DAI Peng—yuan', LIU Jun-ze', LI Yan—-sen'?, LI Chun—mei"*"

(1.College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China; 2.National Experimental Teaching
Demonstration Center of Animal Science, Nanjing 210095, China)

Abstract: This study aims to investigate the characteristics of particulate matter and microbial aerosols in different types of pig houses to
provide basic data to improve air quality in large—scale pig houses. A TSI dust monitor was used to monitor the concentration of different
sizes of particles (TSP, PM,o, PMy, PM2s and PM, ). Simultaneously, a ZYK—6 six—stage sieve percussion microbial sampler was used to sam-
ple microbial aerosols in three different types of pig houses, which are a gestational house, a delivery room and a nursery house. The moni-
toring and sampling height was 0.8 m away from the ground, and experiments were conducted 7 times a day (3:00, 7:00, 9:00, 11: 00,
15:00, 17:00 and 22:00) for 3 consecutive days. In the gestational house, the average concentrations of TSP, PM o, PMs, PMas and PM,
were 1.734, 0.760, 0.313, 0.270 mg+-m™ and 0.249 mg-m™, respectively. The bacterial aerosol concentration was 6800~25 600 cfu-m™,
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and the fungal aerosol concentration was 170~870 cfu+m™. The average mass concentrations of TSP, PMy, PMs, PM2s and PM, in the deliv-

ery house were 3.102, 1.385, 0.492, 0.408 mg+m™~ and 0.369 mg- m~, respectively. Furthermore, the bacterial aerosol concentration was

4100~22 100 cfu-m™ and the fungal aerosol concentration was 440~2480 cfu+m™. In the nursery house, the average concentrations of TSP,
PM,, PMs, PM.s and PM, were 1.284, 0.572, 0.271, 0.245 mg-m~ and 0.230 mg* m™, respectively. The bacterial aerosol concentration was

2120~6850 cfu+m™ and the fungal aerosol concentration was 160~1110 cfu+m™. Our findings show that the bacterial aerosol concentration

in the gestational house, delivery room and nursery house and most fungal aerosols, are mainly distributed in the range of a particle size less

than 3.3 wm. The correlation analysis between particulate matter and microbial aerosol suggests that fungal aerosols and bacterial aerosols,

whose particle sizes are less than 1.1 wm may float in the air independently in the form of spores or hyphae.

Keywords: pig house; particulate matter; bacterial aerosol; fungal aerosol
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Figure 1 Plan of pig house and sampling position
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Figure 2 Time variation of mass concentration of particulate

matter in three pig houses in one day
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Table 2 The mass concentration of different particle sizes in three kinds of pigsty (mg-m™)

259 Category TSP PM,, PM, PMas PM,
IR 4 Gestational house 1.734+0.08B 0.760+0.03B 0.313+0.01B 0.270+0.01B 0.249+0.01B
J34% 45 Delivery room 3.10220.1A 1.385+0.04A 0.492+0.01A 0.408+0.01A 0.369+0.01A
{575 % Nursery house 1.284+0.06C 0.572+0.02C 0.271£0.01C 0.245+0.01B 0.230+0.01B

1 FFVEHR AN R RS RN A 2R 22 5 8. 3 (P<0.05) .

Note: Different uppercase letters of the same column data indicate the difference is significant (P<0.05).
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Figure 6 Diurnal variation of fungal aerosol concentrations in

three types of pig houses

IR RS IR 2 E 2 DL N
1) BARDBLA 56
2.4 BRI S REYHEXESTER

FH 2 3 AT UL, AN [l A2 R A7) 22 1] i 2 AH OG (P<
0.05) , 21 Tl I Me Ve B 5 T T ST e W B 2 T I
AH A (P>0.05) o TSP 55 5 40 T e B2 DA RAS R ks 428
S TR I TS Wk 35 I 2 AH O (P<0.05) , PM,p, PML Al
PM. s B3 31 5 S 20 T ik B DA KSR A2 KT 1.1 um 41 B
A TR B i 2 A 56 (P<0.05) , PM, 5 oRL AR /N T 2.1
pom 4 TR SR B A AHOCHE (P>0.05) o A [RDRiAR
UKL ) JoT S Vi FBE 1 5 L TR A0 e ok BE A A O
(P>0.05) .

PM, 5 R 4% /T 2.1 wm 4 1 50 10 Tk B A A
Ktk (P>0.05) , UL A A 5 it & T PML o TAS ]
AR ORL ) o 0 TR B2 1 5 TR AU IR TR B A A G
PE(P>0.05) , UL EL A 5 i TR0k o F5Eak
B, 23 S 0B Rl BB A AN TR I 2R T 1A 1T R
S D AT B A S B T A WS ok vk B
WA AL, J3 A AR S50 R FH %) JoUR: 49 WA 2
B AR DRy 21 285 S HCS T B ) b AR A
HERR P Al E A PGSR A U KRR
FO R R — P RAE ik o (2 DAk S B AFE )
21 A RN L A I IS A — 2 BT O R B OB IR U
FE -5 R U A BT IR 25, DR AT BEAS I8 A W N
ST AR TR AE 2SS P 20 TR R B ) R R

3 #ig

(1) S8 PO ) o e vl B A 1 0 kg 3 By >
RS > PR A, AR BV 22 [8] TSP I PM, o 5
WP 22 5 B3 PML PMos 5 PM 2 R 22 5 RN i 2%

(2) 14 PR A T A RS AR A 6 IR g 38 8 i /b



1622

URIEIRCX ity S 3855 TH

R3 BRYIRESREDEXSN

Table 3 Particles and microorganisms related analysis table

P PTTT T
s WER e WM mE o mE o mm o mm CRSRmm mM RN RM ER
Micro- TSP PMy,  PM.  PMys  PM, § 47~70 33~47 2.1~33 L1~2.1 0.65~1.1 T AT7A10 33~47 21~33 11~2.1 0.65~1.1
. number of >7 pm number of >7 pm
environment factor . pm m m wm wm pm wm wm pm pm
bacteria fungal
TSP/mg+m™ 1
PNlmlmg-m'; 0.976%* |
PMy/mgem™  0.949%* 0965+ 1
PMasimg-m™  0.921%% 0.924%% 0991+ |
PMi/mgem™  0.908%* 0.904%* 0.982%¢ 0.998** 1|
AEEA  0.715% 0.716% 0,638+ 0.584% 0.561% 1
Total number of
bacteria
A>T pm  0.681%% 0.680%* 0.596%* 0.540%* 0.519%% 0956 1
ANE 4.7~7.0 pm 0.641%% 0.635%% 0.506%% 0.562%% 0.547#% 0.940%% (0863 1|
A 3.3~4.7 i 0.689%% 0.705%% 0.641%% 0.592%% 0.570%% (.933+ (.848+* 0.878%% |
A 2.1~3.3 pm 0.752%% 0.757#% 0.670%% 0.610%% 0.583%% 0,949+ (.858+* (.869%* (.895%+ 1
A 11~2.0 um 0.481%% 0.454%% 0.378% 0.337% 0325 0.845% (742 0.806%*% 0.722%% 0.825%+ |
AMF0.65~1.1 pm 0.382% 0314 0255 0234 0232 0.559%F 0.620%% 0.424% 0.360% 04625+ 0577+ 1|
HHEE 0.083 0.145 0074 0.29 0.007 0054 0072 -0.056 0.085 0.042 -0.055 -0.134 1
Total number of
fungal
HE>7pm 0032 0083 0001 -0.046 -0.068 -0.06 -0.072 -0.149 0019 -0018 -02 -0.245 0.755% 1
HE47-70pm -0.032 0014 -0072 -0.114 -0.13 -0.014 0073 -0.107 0.049 -0.091 -0209 -0.166 0.713%* 0.585% |
HE33~4Tpm 0061 0141 0092 005 0028 -0.016 -0.005 -0.137 -0.032 0043 -0.069 -0.211 0.771%% 0.603%* 0.551%% 1
HE2.1~33um 0003 003 004 0032 002 -0071 -0.057 -0.118 -0.098 -0.072 -0.085 -0.147 0.697#% 0364* 0338% 0468%% 1
HELI~21pm 0035 0018 0008 -0.003 -0.005 -0.065 -0.068 -0.097 -0.007 -0.094 -0.086 -0.089 0.711%% 0419% 0344% 0351% 0485% 1
HE0.65~LIpm 0303 0319 021 0152 0128 0408* 0407+ 0298 0407% 0377% 0317  0.096 0.647# 0417% 0436** 0502%% 0.126 0324 1

T 428 99% M EFKF T % . #P<0.05,44P<0.01.
Notes: * indicates significant 99% confidence level. *P<0.05,%*P<0.01.
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