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Abstract ;[ Objectives ] Peak laying period is a critical period of layer breeding. The construction of a sub-health evaluation index
system for laying hens during peak laying period is not only conducive to accurately evaluating the health of flocks and carrying out
accurate feeding and management adjustments according to the health status of the flocks,and it can also provide reference indicators
and scientific basis for non-destructive monitoring of the health status of laying hens during the peak laying period. [ Methods ] Based on
the research on laying hen farms,data collection and expert meetings , this paper initially constructed a set of evaluation indexes for sub-
health of laying hens during peak laying period from four aspects, namely, health status, behavioural performance, production
performance , environment and flock information of hens,and used the expert consultation method to screen the indexes to establish the
evaluation index system,and determined the indexes’ weights through the hierarchical analysis method. [ Results ] A total of 14 experts
were invited for consultation, and the effective recovery of the expert consultation questionnaire was 100%, the expert authority
coefficient was 0.875,and the Kendall’s coordination coefficient was 0.386,which indicated that the experts’ motivation ,authority ,and
coordination of their opinions were all better,and the final established evaluation index system included 4 first-level and 27 second-level
indicators. The weights of the four first-level indicators, namely, health status, behavioural performance, production performance and
henhouse environment , were 0.254,0.245,0.253 and 0.248, respectively. [ Conclusions ] This study constructed the evaluation index
system of sub-health of laying hens during the peak laying period,with better reliability of expert consultation and more comprehensive
coverage of evaluation indexes.
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Table 1 Basic information about the experts

A5 Variant 7K Level AZL Numbers(n) LLfil/ % Ratios
31~40 3 21
Y (4) Age 41~50 6 43
=51 5 36
HEE = AF} Undergraduate 7 50
Education background WA KLk Postgraduate and above 7 50
TRFR A= LRI 2% Associate senior or associate professor 6 43
Title 1E B i #H( 4% Senior or professor 8 57
TARAER <20 4 29
Working experience =20 10 71
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Table 2 The values of random index( RI) for orders 1 to 9

o

EELD B4 Orders
Index 1 2 3 4 5 6 7 8 9
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45

1.5 HIEMLESS%ITHFE
5 Excel 2016 ,SPSS 26.0 3 {4 Ab PEL 0% AR | 1A A& 8 bR 0 B PR 32080 s i AR AR
e G EREME R 5 (Kendall’s W) 45 1 SPSSAU A& FASARAE , I AT —BUHER S

2 GHRESH

2.1 EREEEWEIFNIERER
211 ERBREH ARLRE ML 14 L& MR, B 14 43, AR 100% , £ 86%
B TR, 3k 68 &, RULRSHEMMPMBNNER X EINAE OB,
2.1.2 LRWEEE EXT 14 A0 G007 H i 0 I 850 U Agt R PN i s 14 AR R BE RN AR B A A
BIL(F3 FK O IEAE 14 0L FIHE PR R B C,) BECH 0.83, KWK 25 C,) %L
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Table 3 Quantification of judgemental basis

AR Level of impact
JIWi K Basis of judgement i

N Large 1 Medium /1N Small
FHIBAK IR Theoretical foundation 0.3 0.2 0.1
TAEZ R Working experience 0.5 0.4 0.3
[ N 4P SCHk Domestic and foreign literature 0.1 0.1 0.1
HWEADE Intuitive impression 0.1 0.1 0.1

x4 MEEEEUR

Table 4 Quantification of familiarity scale

Bt RARIE Familiarity
Index R Very familiar A& Familiar —J% Average AREGE Unfamiliar  RAZGE Very unfamiliar
R ZHL Familiarity factor 1.0 0.8 0.6 0.4 0.2
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Table 5 Statistical screening of expert consultation on secondary indicator ratings( out of 5 points)

Bzt . oI/ %
Indicators * V7% Perfect frequency
BRI Health status
YIRS Deadweight loss rate 4.71 0.10 71.43
AR Temperatures 3.83 0.20 25.00
X 5EE B Crest colour 4.38 0.14 46.15
YK AT Crown-pecking 3.38 0.25 7.69
R AR Eye area health 4.71 0.10 71.43
Ji3k Swollen head 4.79 0.12 85.71
H& 7 Neatly feathered 3.86 0.20 24.43
JE#A5455 Footpad damage 3.86 0.22 28.57
HH 4 731455 Tarsal joint injury 4.00 0.22 28.57
FEH Faeces 5.00 0.00 100.00
M1t Vomit 4.00 0.22 28.57
7% 5% Sound anomaly 4.79 0.09 78.57
10 Behaviour
KAt Quantity of food intake 5.00 0.00 100.00
oK Water intake 4.79 0.09 78.57
B BiFLHE Cold shiver piles up 3.92 0.27 30.77
i Asthma 4.29 0.19 50.00
5% 47R Abnormal behaviour 3.93 0.21 21.43
B3 S Movement disorder 3.86 0.17 14.29
3K F Feeding relationships 3.54 0.18 0.00
H = PEfE Production performance
7= 8% Egg production 4.86 0.07 85.71
M 2 DL B SR 35R. Deformed eggs and egg breakage 4.71 0.10 71.43
{RTE Body weight 4.50 0.14 50.00
Y51 Uniformity 4.36 0.17 50.00
PR Average egg weight 3.79 0.24 21.43
M5 539845 B, Environmental and flock information
IREEIEE Environmental temperature 4.93 0.05 92.86
1% Humidity level 4.29 0.17 42.86
FRFEEE Stocking density 4.43 0.12 42.86
FEHEGRE Light intensity 4.31 0.11 28.57
i A& Ventilation capacity 4.79 0.09 78.57
CO, e g CO, concentration 3.92 0.21 25.00
NH, e NHj; concentration 4.31 0.17 46.15
H,S e H,S concentration 4.00 0.22 30.77
FHZj 432 /5 Medication and immunisation procedures 4.79 0.09 78.57
HHKF Dietary level 4.57 0.11 57.14
AT Z R Quality of employees 4.36 0.15 42.86

L AR R F8 b AR T S L 0 BE B2 oK . Bolded text indicates that the indicator does not fulfil the screening requirements of the
threshold approach.

e FUEIE TR A R A & L B W, L8NNG DA K L R BUa AT R bR e , IR — 248 b g
12 2 T S R CFToH RTINS B TN i o S B 7 TR IR 7 & (=1 1 i D[ S Sl 350 O i 2 S S T
JES 7 MBR— A8 HR A7 0 3R B T P8R IR OC R B — P8R A TERE” T ) 298
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Table 6 Judgement matrix of secondary indicators of health status

$8 4% Indicator Bl B2 B3 B4 BS B6 B7 B8 B9
Bl 1.000 1.230 1.075 1.000 0.985 1.222 0.943 1.179 0.985
B2 0.813 1.000 0.874 0.813 0.801 0.994 0.767 0.958 0.801
B3 0.930 1.144 1.000 0.930 0.916 1.137 0.877 1.096 0.916
B4 1.000 1.230 1.075 1.000 0.985 1.222 0.943 1.179 0.985
B5 1.015 1.249 1.092 1.015 1.000 1.241 0.957 1.196 1.000
B6 0.818 1.006 0.880 0.818 0.806 1.000 0.771 0.964 0.806
B7 1.061 1.305 1.140 1.061 1.045 1.296 1.000 1.250 1.045
B8 0.848 1.044 0.912 0.848 0.836 1.037 0.800 1.000 0.836
B9 1.015 1.249 1.092 1.015 1.000 1.241 0.957 1.196 1.000

B A1) (2) (3) THHEALE , 15 B ARGl HEFRAH A EE : WB1=0.118, WB2=0.096, WB3=0.109, WB4 =
0.118,WB5=0.119, WB6=0.096, WB7=0.125, WB8=0.100, WB9=0.119,,
THERRIE B AR ) o, B RORRAE o] A A XN F

A = i A/n; A= i Bw,/w,
< &

o APERR IR EG A CIBRORFFIEAR A, D% 5 FAR IO HEBH B e 4 B A R AEAR

R
[1.000 1.230 1.075 1.000 0.985 1.222 0.943 1.179 0.9857(0.118
0.813 1.000 0.874 0.813 0.801 0.994 0.767 0.958 0.801 ||0.096
0.930 1.144 1.000 0.930 0.916 1.137 0.877 1.096 0.916 ||0.109

1.000 1.230 1.075 1.000 0.985 1.222 0.943 1.179 0.985|(0.118
A=[1.015 1.249 1.092 1.015 1.000 1.241 0.957 1.196 1.000 [|0.119
0.818 1.006 0.880 0.818 0.806 1.000 0.771 0.964 0.806 || 0.096
1.061 1.305 1.140 1.061 1.045 1.296 1.000 1.250 1.045||0.125
0.848 1.044 0.912 0.848 0.836 1.037 0.800 1.000 0.836 ||0.100
11.015 1.249 1.092 1.015 1.000 1.241 0.957 1.196 1.000]\0.119

21 E 53] 0, =1.059,1,=0.861,1,=0.985,1,=1.059,A,=1.075,A,=0.866,A,=1.123,1,=0.898,
Ao=1.075, HBLEH A, =9,
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Table 7 Content and statistical results of primary and secondary indicators

B Siztan S 2R AEbR ED HARGE
First-level indicators Weights Second-level indicators Weights Combination weights

LIRS Deadweight loss rate 0.118 0 0.030 0

PRI Temperatures 0.096 0 0.024 4

W IEE {7, Crest colour 0.109 0 0.027 7

o HRFRIEEER Eye area Health 0.118 0 0.030 0
H{ﬁi/ﬁ:&l@ 0.254 B3k Swollen head 0.1190 0.030 2

P B AL i) Feather tidiness and damage 0.096 0 0.024 4

FEfHE Faeces 0.1250 0.031 8

Xt Vomit 0.100 0 0.025 4

75 E 5 Sound anomaly 0.1190 0.030 2

Py Quantity of food intake 0.194 0 0.047 5

RIK I Water intake 0.186 0 0.045 6

1Tl RH . FLHEVR B Cold shiver piles up 0.152 0 0.037 2
Behaviour performance ’ Al Asthma 0.166 0 0.040 7
SE¥ 478 Abnormal behaviour 0.152 0 0.037 2

)RR Movement disorder 0.150 0 0.036 8

7= # Egg production 0.219 0 0.055 4

He e ST 26 3R A A FE B 351 R Deformed eggs and egg breakage 0.2120 0.053 6
Production performance 0.253 IR Weight 0.203 0 0.051 4
YA Uniformity 0.196 0 0.049 6

SEIETE Average egg weight 0.170 0 0.043 0

#iLE Environmental temperature 0.162 0 0.040 2

¥ Humidity level 0.140 5 0.034 8

JCHRSEFE Length of exposure 0.140 5 0.034 8

Xg%ﬂ:iﬁ 0.248 i# X i Ventilation Capacity 0.157 0 0.038 9
Henhouse environmental CO, ¥JEF CO, concentration 0.128 0 0.031 7
NH, %% NH; concentration 0.141 0 0.0350

H,S ¥ & H,S concentration 0.131 0 0.032°5

S Ly
3 itig
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FRIA AN, B E SR PERFR LA L BTk 100% , 73 TARAERRIA 24 47 BAA 5 1952 5 e s &
5, R ST ORI R AT R BRI P AR R B R B B R X A B DT 48 A 1Y
FIWACHE AR F T3S FEREFI L PR TAE L5, PPN B A — 3, L AT AR 4 SR T IR, 2R
IIRTI SR S P RN A A R 22 H bR 24 i B T B —FP k™) SRFZ Rk K35 & F 5 4
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WS H0H) B0 X5 IV i R TP i A 32 T L 22 0 o FH T B A 7 P LAt B B, {30 4 e ) B A B 5 8 A AR R P i 3R
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3.3 IFMERAERME
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