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The operation of the all-in and all-out (AIAO) practice of laying hen farms have achieved excellent
management efficiency, which has become a global trend in the egg production industry. It can reduce the
chance of pathogen contamination in chickens and eggs and reduce the risk of food poisoning to ensure
food safety. However, Taiwan has not fully implemented the AIAO housing practice for laying hens, and the
average breeder does not know how to correctly implement this management system, which also diminished
the expected benefits. Therefore, this research aims to investigate the differences between the AIAO and
multi-age laying hen management practices from the microbiological hygiene perspective and to clarify
whether the farmers operate under the AIAO housing practice can get the benefits from this housing practice
by lowering the death rate of laying hens and increase the production rate of eggs. This research took place at
two laying hen houses located in the southern part of Taiwan owned by the same business manager. However,
one of the buildings was operated under the AIAO system, and the other was the multi-age housing practice.
Microorganisms in two buildings were collected from the feed trough, the drinking fountain, the bottom of
the laying cages, the chicken cloaca, the throat, and the eggs in the building. Samples were analyzed for the
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amount of total bacterial and the prevalence of Salmonella sp. and Shigella sp. Salmonella sp. was constantly
being detected in two laying hen management systems (prevalence 10~60%). The results also showed that in
the AIAO laying hen house, the microbiological hygiene indicators of the old laying hens (135 weeks old) and
their living environment were inferior to those young laying hens (68 weeks old), which scheduled to replace
the old laying hens three months before the time of sampling (p < 0.05). In addition, there was no statistical
difference between the samples collected from two different time points of the multi-age farming practice in
terms of the microbiological hygiene indicators ( p < 0.05). The microbiological hygiene indicators of the
multi-age practice were also better than those of the old chickens raised under the AIAO housing system
(p < 0.05). Besides, the egg production rate and death rate of laying hens were extremely unstable in two of
the farm management systems. In summary, the AIAO housing system for laying hens should not only focus
on what so-called “chickens into the farm simultaneously and removed at the same time.” It is necessary
to regularly implement biosafety prevention and control measures to comply with the AIAO management
conditions and maintain good microbial health and safety.
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Fig. 1. (A) The aerial photograph of the laying hen farm. (B) The microbiological sampling plans showing the items of

sampling and microbes to be analyzed.



HEEARE M A R B A B R A A L = i R 63

AIAO Multi-age

1t [ 135w } [ 77 112 1
sampling w w
I

Replace with Three months Replace with
new laying hens (14 weeks) new laying hens
, later l
\/
2 6 91 | 26
sampling W w W
W: week =
I Data
N .
’comparison
C .
AIAVﬂmlltl—agc
I 135 w ‘ 77 | 112
sampling W W

eplace with Three months Replace wij
v laying hens (14 weeks) new laying [is,
(a later (b)

9] 26
w \\Y

W: week MU

B (A)VURAEES A Y2 il E AR R B (B) b
WAL A -

Fig. 2. (A) The flow chart of sampling plan and (B)
data comparison. The match comparisons
between tests were indicated with a double-
headed arrow (a), (b), (c), and (d).

~nd v

68 w

sampling

£ o BREREE Y10 om’ « WEERERIIR ZF
VISR M o0 R R o oS A AR T O JESA S B ER B
e o BROK R ER SR K7k BE DAUSHE B A A2 2 [ 2
H{:_l__;j—,\(lo) o
2. W BH e {5 JPE PR b
(] A5 1D P i A B B 1 PR R o B A
B Fli A SRR UE T A 3 emld > e i
RGO 32 S0l
3. AR
I wh A5 TR TR V8 VR o R TR e A T
b o gtEHSANERENSIREE®REE 0 A
HUBR R AR IR SR B SRR~ B FER
LRI VIR BE I PR AR L BV IR 1% i 4 o
RAF - IRE TR RIRE FHY24 AT I
A VIR B R AT

= MEYEERSNEE

FntE HIEEE R R - DUERERETT X
STETAH > 0 HE S B T S B AVE Y > T

A0 mLIEE H RRE SR - 25 0 2w
& -2£ 5 (Association of Official Agricultural
Chemists, AOAC) $55 [y J7 k3T " -
1. fEAEE
HEAE10 mLE9¥E WP T mLEST 10
A A (fE FH0.85 % & LSNA W) - HY
I mLAEEM R R 20 mLIg Al 245CHY
SR B A #E 5 15 B I8 (Standard Methods
Agar) IR &% R EIE - 7 BT8R BLEEE £ DL
35 CHIEE#48 h (AOAC 989.10) »
2. KIGHREHRE
HELE10 mLEEE W R EUH 1 mLAET 10
% A A T (A 0.85 % HEALSMIAIR) - BN
m LA EAE R B AE B 4720 mLiR Al 45T HY
K A% B B B 3R (B P 5% 28 L (Chromocul t
Coliform Agar, MERCK, Darmstadt) }R &2 58 -
RiRE AL GEE R LIS CHIERE 24 h - KB
HERESD > KBREFRLOERE - H
il B Ry 1 FE1LER 7% (AOAC 989.10) -
3. WM IKE
(a) WA%E 2% © HLL B 10 mLAYAIR P EVH 1 mL
TIA9 mLBg e TE B2 2 w6 1 (Salmosyst Broth
base, MERCK) - #HEA RIS E N5 CHG#E6 R
8ho
(b) BEEEME RS - B MEREERNWETRMA
— SET Y B Ee 2] (Salmosyst selective
supplement tablets, MERCK) o E#'E 30 minfk
HEITEIZNE G - DISSCUES#E18-22 hig » A
HSTRT 9082 STz 1 5% 2 A R T TR M e 25 SR s i
B 32 2= 2L (XLD, xylose lysine deoxycholate
agar, MERCK, Darmstadt) |- o D135 T {8l B k2
224 MEBIERR - WM RE % ZE 8 AL
E > TRESECEAEREG - KT
SrPEERE IR R o fE A Rambach (MERK,
Darmstadt) #5538 KBS 2 > HEEE T
i By 5 B EG R M i (AOAC 2002.10) -
4. B IKH
s i B P IRE MR - eI E RS
A DO RS B AL E R I 0 B
BEBNXLDEEEE » AERPHRKELGE
&P 2R R B & e AL A
L (AOAC 2002.10) -

M BEREEREARTRIAESE

FE R R DIHER B H 7E ERER DU HF TS
L - SLTREE G - REIECTEHER L
(g A IS E ML TSR0 KT - RERES



64 ElHEgR

FeAG B e A W B R SR R AR - i

H R R ROt R R AP R K H ¥
P REE -
R

— HREREEERA T EHAMERIES
SEEE

R R Er ke oY A S NI
FR U R EE & GREEEAR R 2 JElR) S AT A
KiREE (= ~ A) - P ERE ([ — ~ B (a) ) #f
AL - (1353 #2) B (= {1 F #& [F] 5597 %t - 68
) < PAEYER AR R AT LIS - BEETE AR
HERE H AR S > SR o o o M B i B
i S A5 e 1T — i PIT 1A YK W2 13 5508 Bl B 3 o2 W B

TAFR MR EWE FRE BRESE

R 11145 60 556 21

e TR PR S (7 A AR R B AR R AR EUR
A (R —) BT B B =0F - 1353l K
HEAEV P IRE AR H =R = Nl Bl | - 683 ik
ST I A B ER BRI B R — B YR 2 135
F R E A RBRIAE LB R BUR - FREEE
RIAM A F B RS - HAEREE R A4 1 H AR
68 50 i - 1 7 42 1 o0 B A DB g i (1 =
A) - BIANHE AR B B BROKBE ~ B R B A AR R
JEER AR o DA RAFFELE T - FiEE AT S AR A
BT o BB At e s IR R E
FISCERBE R AR - RS SRR E
HARMREEHFEL TR ARRETHE D
AL 130 E FI68 e LEMEE T T 0 EE
RELZE LRI - fBRNS - MR EE
fUT - 6858 e & HE B 9 I B A SRR
135 fe A FE K © 68EEEH LT R .2

K EEFERNAN[F] B 2 5 e i B AR T MR B e 0 B R R B 2R A R R

Table 1. The rate of pathogen detected in the cloaca and the throat of laying hens

raised in AIAO and multi-age management practice.

Sampling type Throat

Cloaca

Management Detection rate'

practice Age (week) Salmonella sp. Shigella sp. Salmonella sp. Shigella sp.
135w +++ +++ +++ +
ATAO
68 w ++ ++ + -
. 77 & 112w + +4++ + +
Multi-age
91 & 26 w ++ ++ ++ -

Rate of pathogen detection: positive rate 10-20% indicated as +; 30-50% indicated as + +; 60% = indicated as + + +; non-

detected indicated as — (N =9).
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Fig. 3. The total microbial count analyses on environmental factors and eggs at different sampling time points. (A) AIAO
and (B) Multi-age system. *Significant difference between two sampling time points. (p < 0.05 for Student’s t-test,

N=9).
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Fig. 4. The total microbial count analyses on environmental factors and eggs at different laying hen’s management systems.
(A) First sampling time and (B) Second sampling time after three months. *Significant difference between two
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Fig. 5. Comparison of the effect of AIAO and multi-age management system on the egg production rate and death rate of
laying hens. (A) The egg production rate over time. (B) The death rate of laying hens over time. Arrowheads point at
the time of sampling. Gray area with Roman numerals indicates the time when old laying hens were replaced by new

laying hens.
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