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Tracking hen activity and location in modern,
multi-tiered commercial aviary systems is challenging

Among wearable devices, RFID systems seem
promising for tracking hen movement:

o Low cost (big numbers) e Low computational
capacity
e Low invasiveness

Previous studies:

Hen passing through pop holes and entering

individual nest boxes (see Siegford et al., 2016 for
a review)
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Use of RFID technology to monitor nesting behaviour

Nesting behaviour in individual nests
using funnel next boxes (chien et al., 2018; Li et al., 2017)

From Siegford et al., 2016 Cha"enging
14

but needed

(crowding and smothering,
aggressions, specific
behaviours, time preferences)

Promising results in detecting
individual nest occupation
(funnel nest boxes)
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Nesting behaviour in group nests
under field/commercial-like designs?
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Objectives

To evaluate group nest use in brown hens housed in an aviary system:

Nest use (n. of hens in the nest and duration of nest visits) and hen
G behaviours inside the nests and the effects of:

®.9
B¢

« week of age (21 and 28 weeks) Video
« time slots after nest openings (0-2h, 2-4h, 4-6h, and 6-8h)

(GD) ® 0
To test the performance of a RFID system otk RFID vs. e
in detecting the number of hens inside the nest Video
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Experimental trial and aviary

Aviary at the Experimental Farm of the University of Padova (Italy)

« 1800 Hy-Line Brown
housed at 17 weeks of age

« 8 pens (225 hens/pen)
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Video cameras: Recordings of hen entries/exits and behaviour inside the nests

Nest occupation
« Number of animals

(to be compared with signals
recorded by the RFID system)

« Duration of nest visits

Hen behaviour
inside the nest

« Movement (inside the nest

and beak use to explore the nest) 2 Infrared cameras (one per nest): 4 MP mini-dome

. P . with a fixed 3.6 mm lens, 1080p resolution;
reening Zhejiang Dahua Technology Co., Ltd.; Hangzhou, China)

« Static behaviour Video analysis: 10 minutes/hour scanning protocol
(Ciarelli et al., 2023)

(pre-laying)
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Powered antennae/reading units

RFID system
Reader RAIN RFID IDN EL1400

4 antennas (2 per nest) EXT, +30dBm, GPIO: 2 inputs, 2 outputs,
PoE, IP40 (IDNOVA system, Montespertoli, Italy)

e

|
~—

4 electronics

Recordings: hen entries (IN) and exits (OUT)
All hens (225 hens) of the first pen were tagged
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Reco rd i ngs 1 { 2 weeks of recordings} l

21 weeks of age
(start of laying)

28 weeks of age
(oviposition rate > 90%)

1 [ 2 days of recordings per week ] l

! ! v !

[ Video analysis: 10 minutes per hour (from 6 am to 4 pm). RFID: from 6 am to 4 pm (nests open)]

! ! ! !

[( Entries and exits ] [Movement] [ (Static ] [ Preening ]

Video cameras and RFID) pre-laying)

75th EAAP Annual Meeting - 1/5 September 2024 - Florence, Italy Missione 4 e Istruzione e Ricerca



,+*+, | Finanziato /63, Ministero ; : 75754 UNIVERSITA
< % | dall'Unione europea s~ dell’'Universita i [taliadomani DECLI STUDI

PIANO NAZIONALE

NextGenerationEU R @ deua Ricerca DI RIPRESA E RESILIENZA DI PADOVA

Effect of the week of age on nest use

g - Number of hens in the nest 10 - Duration of nest visits
S
A 5.7+0.8 8 -
Hens 7.3+£0.6
) minutes
2 %7
Z 4 - 2
s 4 -
2 A 5 |
0 - 0 A
Week 21 Week 28 Week 21 Week 28
From 4 to 13 minutes
~11 hens/m2 Of nest (Thurner et al., 2006; Ringgenberg et al. 2014;

Giersberg et al., 2019)
Data are expressed as LS means £ SEM - Generalized linear mixed model with week and time-slot as fixed effects and nest as random effect
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Effect of the time slot after nest opening on nest use Q@G

Number of hens in the nest Number of hens in the nest

| Week 21 | l Week 28 l

(start of laying) (oviposition >90%)

—

Ch9.M2.N2

0
0-2h 2-4h 4-6h 6-8h  0-2h 2-4h 4-6h 6-8h

Hours after nest opening

Data are expressed as LS means + SEM - Generalized linear mixed model with week and time-slot as fixed effects and nest as random effect
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Effect of the time slot after nest opening on nest use Q@G

Number of hens in the nest Duration of nest visits
16 - N 16 -
940-00 “‘9‘
12 A 12 A
b
ab T §
Z 8 A 58 A T
| ab 5 § I
4 - 4 -
0 - 0 A
0-2h 2—4h 4—6h 6—8h 0-2h 2—4h 4—6h 6—8h
Hours after nest opening Hours after nest opening

Data are expressed as LS means + SEM - Generalized linear mixed model with week and time-slot as fixed effects and nest as random effect
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Effect of the week of age on hen behaviour inside the nest

100 - 8I:)/Iovement (exploration) 20 - . Preening
75 - P<0.001 15 - P<0.05
X 50 A 38 = 10 A .
0 - 0 -
Week 21 Week 28 Week 21 Week 28
100 - Static (pre-laying) 90
75 4 P<0.001
L 50 - 43
25 _J
O .

Week 21 Week 28

Data expressed as % of total number of behaviours observed. NOTE: More than one behaviour could have been performed by the hen within the observation time
Generalized linear mixed model with week, time-slot as fixed effects and nest as random effect

75th EAAP Annual Meeting - 1/5 September 2024 - Florence, Italy Missione 4 e Istruzione e Ricerca




,+*+, | Finanziato /63, Ministero ; : 75754 UNIVERSITA
< % | dall'Unione europea s~ dell’'Universita i [taliadomani DECLI STUDI

PIANO NAZIONALE

NextGenerationEU %5¢> @ della Ricerca DI RIPRESA E RESILIENZA DI PADOVA

Effect of the time slot after nest opening on hen behaviours inside the nest

Movement (exploration) Preening
100 1 p<o.001 297
75 1 15 A
X 50 - o{, 10 A
25 A 5 1
0 -

Static (pre-laying)

[

o

o
)

®.9

0-2h 2—4h 4—6h

Data expressed as % of total number of behaviours observed. NOTE: More than one behaviour could have been performed by the hen within the observation time
Generalized linear mixed model with week, time-slot as fixed effects and nest as random effect
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Performance of an RFID system in detecting nest occupation in group nests
Comparison between data from video and RFID detection

Total number of detected animals

7 « RFID unable to precisely detect the
—@— Video —@— RFID individual hens inside the nest
o 6
o « Loss of signal once hens remained
5 5 . static in the nest; new signal after
£ ‘ movement started again
£ 4
) « Several signals every loss-gain of signal
E 3 ” (movement-static transition)
'c
© |
w 2 ‘ ‘ - RFID could be used to count the
: 0 A frequency of signals
1
(1 ARRECE T i H H! I
(R ROAD b e  Which give us an idea of hens’
I hl AL B R R m il L T
0 - activity inside the nest

06:00 07:12 08:24 09:36 10:48 12:00 13:12 14:24 15:36
Hour
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Performance of an RFID system in detecting nest occupation in group nests
Comparison between data from video and RFID detection (movement transitions)

Number of movement transitions (movement to static or vice versa) Correlation between data from video and RFID
7 2,5

—@— Video —@— RFID

6 5
£2,0 o~
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3 o 1.0 ® ® ®
e . °® ..‘0 °
, g 0 r=0.69
© . ®
(=] 0.5 o ..° ()
1 ' o o ¢ y=0,3179x + 0,3842
R2 =0,4703
0 o 0,0 e o
06:00 08:24 10:48 13:12 15:36 18:00 0 2 4 6
Hour Data from video detection

Missione 4 e Istruzione e Ricerca

75th EAAP Annual Meeting - 1/5 September 2024 - Florence, Italy




[taliadomani h: 'S DEGLI STUDI

PIANO NAZIONALE

DI RIPRESA E RESILIENZA DI PADOVA

o Finanziato 723%, Ministero i UNIVERSITA

*: :* dall'Unione europea \ w5 dell’Universita
e NextGenerationEU %35%> e della Ricerca

Conclusions

« Group nests are a challenging environment to track animals and their behaviours

 Video analysis:

Best tool to precisely evaluate nest use in group nests (n hens, duration of the visits)

Provide reference data to evaluate the performance of new PLF tools

Difficult to discriminate between static behaviours
associated with resting or laying when nests are crowded

Analysis of video recording is time consuming

- Real-time image analysis in the nests?
(challenges related to labelling, lack of background contrast, etc.)
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Conclusions

« RFID technology tested in our trial to track hens inside group nests:

‘ Unable to effectively track all hens inside the nest (loss of signal with static hens)

‘ Lack of adequate power of the tag’s antenna, but:

- increasing costs ]

Higher power? _ N .
{ J P - increasing size -> affect sensor wearability (weifare, bias on natural behaviour,...

‘ Looking for the best trade-off between effectiveness-cost-size-wearability

‘ Effective in monitoring the activity inside the nest:

agritech

National Center for
Technology in Agriculture

‘ Useful for nest monitoring in experimental studies (not yet on farm)
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