BB E A 2017,48(8) :1543-1550

Acta Veterinaria et Zootechnica Sinica

doi: 10.11843/j. issn. 0366-6964. 2017. 08. 020

ATHBFHABETSHBEELIERRAR

B, I AR W ERFER R BT
R AR ML K B R 5 5 - 6 % 271018)

 OE: AREAL B E R S NS SRR R R A ERER M ER S NE
TR, BELEFNINENL RS FRERE B S A0E A& PR AR e & &
IS M 3R AR XS 5 23 S Ak TP R . SR T AR 528 4 AH R i 08 & Ll 2 IR FoE N DA 7 X000 & & S
FREE Y B ROR MR SO E TR 306 1, e N 0 B R AR B & iR IR 41 T 1R B 1 R A B & Dy X IR
20, AEAS [ I B) R AN 53 2, 43 0 B A ) 978 1 R AR T3 1R B T R AR A R AR I B R AR TR AN ] I T SR
FEE . SRR IR0 A0 T N L5088 1 58 I 35 IR IS & P4 40 T R BRI 42 3 1 (P<0. 05), 1T L&A
BT 2. 18 I TR 2800 (P<C0.05) ,0. 5 pom LA B3 22 3 4 AN 52 07 B 1 b LIS B) 79 &2 Wi (P>>0. 050, 1.0 pm S DA By 2R &
17 [ A0 FHL [R] 19 3 4 B R AIR (P<0. 01D, 28 AR B9 - X X8 5 N &R0 1 A W 35532 0 (P=>0. 05) 5 ALY TRk 4
WE(32 W), 43 W KA BT 28 S5 8 F X3 & W A AR A TS B AR 8 P g U8 F R A % & 30 min 5,
P AR FEXG  PRE SA T B 30 min FIRR 2R & 4 60 min AL T U] B FEARIR A (P<C0.05) . Z5R IR . SR MEFA A
THEXNES ARG TR AR TE S/REE™,

KEER: BT ek

FE S 2%S:5815.9 X RERG A XEHS: 0366-6964(2017)08-1543-08

R
=
B
A
&
b

Effects of Artificial Anion on Purificating Indoor Air of Poultry House

JIAO Hong-chao, SUN Li, CUI Can, HOU Xue-chao, LIN Hai"
(College of Animal Science & Technology s Shandong Agricultural University , Tai’an 271018, China)

Abstract: Modern intensive, large-scale livestock and poultry breeding resulting in deterioration of
indoor air quality of the animal house, leading to the accumulation of a large number of dust,
harmful gases and micro-organisms, thereby affecting the animal health and production. In this
study, negative ions were generated by artificial means to study their impact on the total number
of aerobic bacteria, the content of dust and ammonia in poultry house, and to explore its applica-
tion on purifying indoor air of poultry house. Using two identical poultry houses, two trials have
been carried out to study the effect of negative ions on improving indoor air and the effective act-
ing time in poultry house. In trial 1, air samples were collected at different time points from two
poultry houses, one for experimental group with a negative ion generator in it, the other for con-
trol group with no negative ion generator, and the indexes mentioned above were measured. In
trial 2, different power of negative ion generator was applied in the poultry house, and air sam-
ples were collected and measured before, running and after the application of negative ion genera-
tor. The results showed that the negative anions can significantly reduce the impact of the total
number of aerobic bacteria and dust content in the house (P<C0. 05), but also has a significant

effect with time (P<C0.05). The content of dust with a particle size less 0. 5 pm wasn’t signifi-
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cantly affected by time (P>>0. 05) ,but the content of dust with a particle size of 1. 0 um or higher

was significantly lower with prolonging of treatment time (P<C0. 01). The negative anions has no

significant effect on the ammonia concentration in poultry house (P>>0. 05). And the negative

ions that generated with higher power have greater efficiency to clean the dust and aerobic bacte-

ria. With working of the anion generator after 30 min, the total number of aerobic bacteria and

dust content in the house can be maintained significantly lower within 30 min and 60 min, respec-

tively (P<C0.05) . The results suggest that negative ions can be used to improve the air quality of

animal house and protect the health of livestock and poultry.
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Table 1 Effect of negative ions on the total number of aerobic bacteria in poultry house(x=%s: ) X10° CFU ¢« m™*
it Z) Time P-value
41571
Group 09:00 1230 1600 SRR e
o '\ : Single factor effect Interaction effect
iR % 20 Experimental group 59.2+7.0° 24,727 24,743, 3% Treat=0.030 2 TreatXtime=0. 007 4
%f # 2H Control group 57.949.3 56.3%9. 6" 47.5+7.0% Time<C0. 000 1

) — AT AR AR ) R 25 S 3 (P<C0. 05) 5 ] — 8 W bR A R ] 5 B 3 22 e 3 (P<C0.05) . TR

“**mean the data in the same column with different superscripts differ significantly (P<C0. 05); *Ymean the data in the same

row with different superscripts differ significantly (P<C0. 05). The same as below
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Table 3 Effect of negative ions on the ammonia concentration in poultry house(x £ sz ) mg+m °’
i} Z) Time P-value
il
Group 09:00 12:30 16:00 RE R SCE B
o ’ : Single factor effect Interaction effect
X% 4 Experimental group  24.57+4.88  37.08+7.31 47.19£7.67 Treat=0.947 5 TreatX time=0. 717 2
X &4l Control group 24.03£5.47  36.514+7.14 50.34+11.32 Time<C0. 000 1

R4 FTRREDERESHBTFHGEEA

FEELHMEmM(EXNE, ¥YLs7)

Table 4 Effect of negative ions with different generating power on the total number of aerobic bacteria in poultry house (relative

amount, X *s5)

) ) P-value
Ab . JFJE 30 min M 30 min M 60 min
n = 73 2R H
Treatment 30 min after on 30 min after off 60 min after off LAy e S H A
Single factor effect Interaction effect
43 W 1. 00* 0.43+0. 04" 0.71+£0.09° 0.9340.10° Treat=0.947 5 .
Treat X time=0. 717 2
32 W 1.00 0.7240. 12 0.97+0. 10 1.1040. 14 Time<<0. 000 1

2.5 AARENETEEABFHEHBEHL
SREA

IR LSRN S PR IR R &0 T . 1
KAEE IR 30 min 5, X & N & FORLAS B 2B
PR E T (P<<0.05), B L. TR 2 T
B JG TR I G LR 1 i PR S KOREAR oy 2 3 i AE
BB BRI R i BETE R . A N b 7 S
M R B IS  KORL AR B 2 B HE R A 1 o B
BEAE, 2 XMW G 60 min fK A W F KT #1450

=]

T
/é'\

% 1

/|

(P<C0.05) , M /R0 AR by 42 55 1 35 0 A 2 2 ) 0 4
P <10 pm By 42 AR K A3 E OCH] 60 min 5
FAR G TC B3 25 55 (P>>0.05) ., 4 AR &
A D) 3R A AR RN AR i A S e T
AR — 2 ART AN 518 51 BR /RIS By 2B 10 &%
RN 1.0 T 3.0 pm R G RERE
F (P<C0. 05) , X B KR 72 By 2 s 3 B8 B S0R
FEAKI S (P>0.05),

RS TRAREDEZTSHBEFNLEAMNLSENZM(BXNE, ¥ L)

Table 5 Effect of negative ions with different generating power on the content of dust in poultry house (relative amount, x £ 55 )

PR/ pm 1k 3 JF i 30 min F 4] 30 min FH] 60 min P-value

P'article Treatment 0 min 30 min 30 min 60 min EXN e 3 RS

size after on after off after off Single factor effect Interaction effect
43 W 1.00° 0.83+0.02¢ 0.94+0.01" 0.99+0.01* Treat=0. 705 4

0.3 Treat X Time=0. 082 7
32 W 1. 00" 0.78+0.01°¢ 0.94+0.02" 1.0240. 03" Time<C0. 000 1
43 W 1.00* 0.71+0.02¢ 0.8840.02° 0.96+0.01" Treat=0. 886 2

0.5 Treat X Time=0. 091 6
32 W 1.00™ 0.68=+0.02¢ 0.87+0.03" 1.0240. 04* Time<0. 000 1
43 W 1.00° 0.47+0.01¢¥ 0.81+0.04"" 0.9740.07"Y Treat=0.001 5

1.0 Treat X Time=0. 003 7
32 W 1.00° 0.58+0.02% 0.9740.04"* 1.21£0.07**  Time<(0. 000 1
43 W 1. 00" 0.4340. 02 0.80+0. 04" 0.90+0.07® Treat=0.004 3

3.0 Treat X Time<C0. 000 1
32 W 1.00" 0.5340. 02 0.85+0.03" 1.3040. 10° Time<0. 000 1
43 W 1.00*  0.3740.01° 0.734+0.03"  0.80%0.06" Treat=0.482 9

5.0 Treat X Time=0. 524 8
32 W 1. 00* 0.4340.02¢ 0.74+0.03" 0.81+0.05" Time<C0. 000 1
43 W 1.00° 0.37=£0.01° 0.70+0.03" 0.72+0. 04" Treat=0.435 1

10.0 Treat X Time=0. 666 4
32 W 1. 00" 0.424+0.02° 0.72+0.03" 0.73+0. 04" Time<C0. 000 1
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