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Effect of Perch Material Type on Performance,
Blood Characteristics, and Feather Score of Layer Pullets
on Floor during Growth Period

Kim, Hee-Jin - Son, Jiseon + Hong, Eui-Chul - Kang, Hwan Ku

The present study investigated the effect of perch material type (wood and steel)
on performance, blood characteristics, and feather pecking. A total of 1,700,
one-day-old female Hy-Line brown chicks were evenly assigned to two treatments
(wood and steel). The body weight and uniformity of birds were investigated over
a 10-week experimental period. Blood characteristics and feather pecking was
conducted at week 10. The wood perch treatment (WP) and steel perch treatment
(SP) did not differ in their body weight, uniformity, and serum biochemical profile
(except inorganic phosphorus) of pullets. Inorganic phosphorus on serum in WP
significantly higher than that in SP (P<0.05). Blood corpuscle composition (leukocyte,
erythrocyte, and Heterophil / Lymphocyte ratio) of pullets did not show any signifi-
cant differences among treatments at week 10. Serum corticosterone and feather
score that is stress and welfare indices were not affected by the type of perch
material. In conclusion, our results suggest that performance, blood characteristics,
and feather pecking of pullets were not affected by the perch material type. The
results of this study can serve as basic data for investigating the effects of perch
type on layer pullets.
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<] o] AEA AdellAE AoAE AT 2L A
AR B2 EAE A B gey TR 7S AClA A
- o B2 30 AT F Jlol FEEA ARGl B
o] o] &=L 3l 5 dA ] AXEE 5 ARSAEANE Bgd FRIE A
om, ge] A & T OE FFdde floH stk FERA Y T Ta%
a4t & & ek 3o A EU B SU FEEA AFTIEdAE o 17k § H4 15
em®] 3o} ol & AE-s) Ok &} (Council Directive 1999/74/EC), 27t2-& EAE7} §lE &
< FHY )& AFaoF kil WA =] JThBrendler and Schrader, 2016).

2 1F e BsAg o= st g nie]e] fFo] 2 AT HellA ZAHsiA
S A F Atk &27], Hol 278 Ze TE PFS AFAR] £ T3 Y3 AF
< 32 YL v X =d(Tolman, 1968), YHHd o2 o AZ 84S 3 key-pecking
2 Y Z7](feather pecking)®} 2 2L FFS A 9)\1:} s uk, o]# 3 A"

s
z7] P& AAAY QY EFo R ojojd F qlow, tE ARAe FAS A = 9]
AR Si7E §ls A A" &43o] AAl UERGTH Wechsler and Huber-Eicher, 1998).
= o224 Y &40 7 1% FFH AAY A AMS FE oA

TAE #AAEAZ 4 JHGentle and Hunter, 1990).
o] 2o ZE AEAV) L8 HEE & JAEE kA o] Fofof 51, 4kekA 9] T
of Fg|7} 714 ¥EF AA = ok 3t7] ol e TR+ vl FL3ITHPickel et al,
2011). 3] Fel wet, PlAE 2ol e YA A4 2 78T EAVF 2T 5
ow, O 3l 4HA L] AAEA} 2EH~E EAYAZE 4 JTK(Stratmann et al., 2015).
T SA471Y B4 243, ERE B EE 52 AR AL B9 F8S 9sto
w-¢- & 238} tH(Janczak and Riber, 2015). 3HAI%E, =) AFA] F=5A] 1S Al o] 7=
o] HalA dout, ol tdk H3H A= obA A W FF Aot

weta] B AE HAF ARS A So] - (EA 2 dA)ol F437] AL Als 7Y
T, 84 Qe AR A 74, 2EG A TEE D 8 £ o3t PSS njXE
Ve ot 7] flste] AAlEHAT
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L 2% AA g Ak 3

TAAE 198 A2 24 3F(Hy-Line Brown) &# 1,7009%(39.8 £0.595 )& A3l &
10573 APe AASHATH 2 A4 AE 3 Aol mE A S47]100 vx= 9F
ot 7] 9t ZHz ZAjet A AAE AFske F AYUTE FESA e, AP

|5 3o 2ol wole FE5A S 7IFdd Fates A5t gttt AHA 3
AKfloor pen)®] T8-& UFdom, 3 pen T HFEHEA L 6.19 m? (225 m x 2.75 m)©] 3
Zk A gjntet 109HE-E& 3t & pen'd 857 F 1,700 WA SIS A Al TES
A QlF 71l AE A8 MFAEE AHEsiloH, AR YL FFE Table 19
Uet Aot Ag et &2 54 AFH A skt AA W &5 9 A5 2702 Hy-Line
Brown 7}o|E 2421(2019)0 whet AR o, FEv 50~60%5 FASHAT B AFYAE
I FEAYE IS AdEE v 2 Ad7Esed Y A4 s7HeIME
2019-363)°l wet A8
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Table 1. Analyzed nutrient contents of experimental diets

Parameters Starter (0~6 weeks) Grower (7~10 weeks)
Crude protein (%) 21.91 15.93
Ether extract (%) 7.69 4.07
Crude fibre (%) 2.87 2.53

Crude ash (%) 4.94 341
Energy (cal/g) 5009 1907
Ca (%) 1.05 0.58
P (%) 0.64 0.42
Lysine (%) 1.246 0.756
Methionine (%) 0.482 0.274
2 A% % #UE

A 471 FAF AR AL S A mE NS 2ARSE] 9El 2, 4, 6, 8, 105
o pen'd 2074 F 40075 T E Addtsto] AFE SR OH, AT dLEE H
AE£10% Wl 238 Ho] &= YeEpflH.
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s Ajdol wE §4719 Y Jd EAS st 10578 2] AAAIE pen B 4574 F
805 WY Adste] oJshgddoA PH-E 3 mL AFHSI 2 mLS SST (serum separate
tube)*l 1 mL-S EDTA (Ethylene diamine tetraacetic acid)”} *2]¥ FEol o] Ett).
SSTell A4 # g+ &2 3,000 rppm, 4T ol A 2083 42 & FFA(EH)E 8 & A3
SHE-A 3} corticosterone 20 ARESIATEH 531 WA E $1E] EDTAVE Ag]d FEO &
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3 Aol W2 SAJ7]9] - 4L 2443 ool s FFEA]7|(HEMAVET® HV9S50FS,
Drew Scientific, Inc., PA, USA)E A}&3}o] E2435}5 .

3) &€& L corticosterone &2F =X
3 Ao B SA7I9 A U corticosterone H41-& Chicken Corticosterone ELISA Kit
(Wuhan Fine Biotech Co. Ltd., Wuhan, China)& A}8-3} T}
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3, AY 4= Aol dolR 7] 913he] Statistics Analytical System (SAS) 9.42] T-test
£ o] &3t P<0.05 FFNA Bk 11 FoAS HAASAT. Y E B4 A &9
+ pen® 2 St OH, T 2 £49 A3 @el= VAR STk

s A g 547] 1057 5t AT D Fd =0l g A3+ Fig. 16 YERRAT 4F
SA FA71A AT A HEolA wig- Fag FFolH, AAFoIAY AATE A
$ 25 AEEe A4 H 93-S v th(Keshavarz and Nakajima, 1995). =38 =2 A5
== Abedo] JHAl HH Aol 95 EE FopA = W, #Y =7t 9 AT v ¢
ks %

Yehdch mebs §4719 As 9 AF FUEE A Aehgol 9ol wg- &
Q3HA 2t B AT A 3o A e AAA §4719 107H7HA AF 2
Aol F2oF 2l 2ol Holx| Agkth Su 5(2000)00 4 Ar&AA 28FF F<k 39
ol & AT ApolE Lot gtort, sof fiol wWE AF 9 zol= AT Hongehao
5(2014)2] AFolA = SA AAIA PVC 2 54| o] 2 AlFol 2] 2<l 2ol B
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Fig. 1. Effect of perch material type on body weight and uniformity in layer pullets for
10 weeks.
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ol ekgtth. mebA sle] Aol AdAl &A71e] AF B FAES] G MAA Y
Aow Ardd

M

]) S4x | AH§}%F _E_/;
F7371 3 A W 10578 3 W 4ste &4 A= Table 201 YERHSL

o 2 AT Ay F FY2HE FHS 1129411332 mg/dL, SAAEL 117.69+18.577
mg/dL, = F3 2 254.29+12.133 mg/dL, FTHMA 2 3.53+12.133 mg/dL, AST (Aspartate
aminotransferase)= 196.19+25.099 U/L, ALT (Alanine aminotransferase)= 1.32+0.372 U/L, Z&
F2 10.06+0.506 mg/dL, LHFHL 1.31+0.097 mg/dL F714 AL 6.69+0.455 mg/dL B
£ Uit SY2EHE, 311%4_ FEI2, FENA ] AST, ALT, 24, ¢RUS F
AT 2ol £ Aol & HolA Ok P>0.05), F-7191e] A9 FA 3 AT A
A 3 AgTFERY oo R &GS YERHJATHP<0.05). Glucocorticoid &2 A%
S5 7 Tt 2Ed X FEHE ottt o] T8 Aol tk(Simon, 1984).
SHATE B AT A ST FFS Ho AHo| ImE Fo 2o zo]lE Holx| gkt
FTAAE T 2EY 27t FUVeHH, adske A0E dHA o, B Aol AT
ko] &l 2ol & HolA] ekt AST 2 ALT= (H7|eS Hrishet guty o= A

Table 2. Effect of perch material type on serum biochemical profiles in layer pullets on

week 10
Parameters Wood Steel SEM' P-value
Total cholesterol (mg/dL) 114.49 111.77 2451 0.438
Triglyceride (mg/dL) 120.08 115.29 4.006 0.403
Glucose (mg/dL) 254.18 254.93 2.648 0.843
Total protein (mg/dL) 3.56 3.49 0.053 0.391
AST (U/L) 191.30 199.71 5.405 0.278
ALT (U/L) 1.26 1.42 0.080 0.161
Calcium (mg/dL) 10.15 9.94 0.108 0.173
Albumin (mg/dL) 1.33 1.30 0.021 0.286
IP (mg/dL) 6.86 6.51° 0.090 0.008

"'SEM, standard error of means
*»Means in same rows with different superscripts are significantly different (P<0.05)
AST, Aspartate aminotransferase; ALT, Alanine aminotransferase; IP, Inorganic phosphorus
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£53 Qo AA e &5 1175 M dHo] JUThLumeij and Westerhof, 1987).
SHA R FEEA AMS Al 4713 F 3 AFE Apolo] WE AST ¥ ALTE £ AF-0llA
FoZQl Ao]E Holx] ¢St} Jiang 5(2014)2 E AT}t FARGE AF=E o U}
AST Bl ALTOl &S FA Syt Busnt. €3 W A3 22 weh Aabr] 4%

of uj-¢- Fa% AFEE ZAEHI Utk B AT Ao Zge AT 1to] FA<d A
o] Ho|A ko), o Qo] A U AEY FoA Fe|Hdo R w2 IS U
ER A THP<0.05). 12 FEUALEE Bl AAAe] F =0l dap Agkel] a3k A 3ko]
THKebreab et al., 2009). kAT F7e] A7+ 257 A4 X0 lo] Al Z8ol= &

J_'f_
& XA e Ao ArHTh

off

A SAA B A% A 3 AL hE T B4 AT Table 300 LiehRTh BT
t oA, %7 5 FRe) WY, sEdA § A7 JUE velsisd Fa@ Axold

Table 3. Effect of perch material type on components of leukocyte and erythrocyte profiles
in layer pullets on week 10

Parameters Wood Steel SEM' P-value
WBC (K/uL) 24.65 25.01 0.691 0.718
HE (K/pL) 7.98 8.09 0.321 0.801
LY (K/pL) 12.56 12.71 0.340 0.754
Leukocytes HE/LY 0.64 0.64 0.024 0.954
MO (K/pL) 2.49 2.50 0.074 0.899
EO (K/uL) 1.20 1.24 0.082 0.735
BA (K/pL) 0.44 0.48 0.044 0.580
RBC (K/pL) 2.23 2.34 0.091 0.372
Hb (g/dL) 8.01 8.13 0.131 0.512
HCT (%) 23.17 23.38 0.369 0.693
Erythrocyte
MCV (fL) 98.65 99.77 0.580 0.178
MCH (pg) 34.26 34.71 0.421 0.463
MCHC (g/dL) 34.71 34.79 0.378 0.890

"'SEM, standard error of means

WBC, White blood cells; HE, Heterophils; LY, Lymphocytes; HE/LY, Heterophil:Lymphocytes; MO, Monocytes;
EO, Eosinophils; BA, Basophils; RBC, Red blood cells; Hb, Hemoglobin; HCT, Hematocrit; MCV, Mean
corpuscular volume; MCH, Mean corpuscular hemoglobin; MCHC, Mean corpuscular hemoglobin concentration
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(Tabeekh, 2016). 53] ~1 < Heterophil (HE) / Lymphocyte (LY)2] ¥ &2 &A7]ZH Q] ~EH
TS Yoliy] 9 AREE wol AH8-H I tH(McFarlane and Curtis, 1989). £ A7 4
I} WBC (White blood cells)= 24.82+3.136 K/uL, HE= 8.03+1.454 K/uL, LYE 12.63+1.543
K/uL, HE/LY H]-&< 0.64+0.110, MO (Monocytes)= 2.49+£0.334 K/uL, EO (Eosinophils)<
1.21+£0.372 K/uL, BA (Basophils)= 0.46+0.202 K/uL, RBC (Red blood cells)+= 2.28+0.415
K/uL, Hb (Hemoglobin)= 8.06+0.596 g/dL, HCT (Hematocrit)= 23.25+1.695%, MCV (Mean
corpuscular volume)+ 99.18+2.726 fL., MCH (Mean corpuscular hemoglobin)T 34.49+1.943 pg,
MCHC (Mean corpuscular hemoglobin concentration.)v= 34.77+1.732 g/dL H{IE BF B
TAE e ATH(Melvin, 1984). 3 e AT gl AT Aol A 3 Ao F/ol
wWE folZ el xpo]Z HolA] AUTHP>0.05). ZEH 2 AEE ALEEHE HELY Y& T3
=2(0.64) 3 EA0.64) 3 SOl WE T2 2FolE HolA| FUTHP=0.954). Barnett
5(2009)] ATolME A AL Ul F2E FHE, ZHAEEAA, A 2 g &
Fof w2 dH o WP 24 F HELY HIEAA Fo7Ql Aol& Holx| gttty B
sttt kA 8 Aldo] 2E# 2 A#EQI HELY HI&o FFS nxA] e A2 AL
=3

AT

3) && LY corticosterone &tk

ARESAA HAF ARS Al 8] AjFe] 2 ¥4 U] corticosterone 4] Z 3} Table 4]
YelAtE. @4 W corticosterone g S Uukz o 2 gro] A A Jx sk Hrl Al AL
5= 2EY 2 A Fo|t}h €4 W corticosterone TS W, % AT A7, UE 5 o

2 25 gRlo g Aol ‘/}E}‘)ruq U529l g9l fxAl Q9lo] Qluk(Littin and
Cockrem, 2001). =3+ &4 U] &2 corticosterone &2 HE/LY Hl& 2 34 | SF3~
FFS AT dHA ATh(Siegel, 1985). B AT A} AHAA S447] 3 Add mE
corticosterone &2 A 8 A7} 32.72 ng/mL, AR 3| A 2]F7} 30.87 ng/mlE YE}
o, AT kel Fo2< Abol= RIATHP=0.652). Barnett 5(1997)9] 472k Yan
(2014) ATANA o] f-F+= A U corticosterone T3 W3}l F2F 2l 2ol & 1A
A eskthal BAEkit). Bamett 5(2009)2] Aol A= AFRA AA W 2= SH(S,
PEEAA, Aol WE &4 W corticosterone 3 2hol= §IUT

g o o

Table 4. Effect of perch material type on serum corticosterone in layer pullets on week 10

Parameters Wood Steel SEM' P-value

Corticosterone (ng/mL) 32.71 30.87 2.836 0.652

"'SEM, standard error of means
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& o AES B A" 2] P g A

A" 27] Yol e 712 AgHE AW E4EE >
0| THWeeks and Nicol, 2006). 3+ AFekA|= AFS 2] A5 28-S S3ato] AE 2E 3

ot X
(R m“‘

Hi& = Q1O ™ (Zeltner et al., 2000), S47] 28 27] & AFA7]71A] oo A A
At g FEE o g&-S v]XtH(Janczak and Riber, 2015). =3 §47] & &40 2
At 2EH 2 Frtet A THAE THA .H, A= HARS S77HA ool

THEl-Lethey et al., 2000). £ AF A A BAF ALS Al 8] Ao 2 Zld S45 &
Al A= Table 5o GebAATH A3 23 3 Ao e AE S4EE 1.00~1.02 H
£ Yehllon, BE FojolA 3 Ade e Y &% FFE HAA Futh
(P>0.05). Barnett 5(2009)2] AT-olA= 3o Fiol & ALY &5 Aole YEA
FATty Bystgon, F2E FRE, ZHESAA, 2tdd)el wE A" 4= Q9
ohal B33k Th Hongehao 5(2014)2] Aol W2 A AFS Al 3 A (PVC & FA))
of E AY EFE Aole fittn Buste] B A@H fAS A3E BT

2 AT AR A 2AFEE 1057714 8 AEe S/l wE A 2 L5 xo]
© ffem, EH W At 2R - 2AFNAE oA ApolE HolA| skt 2~
E

d~ A EZ AFREE HELY W& % corticosterone SHE 2] %2 2po]E Ho|x| &

FP)

=

, A FEE Wrkshe AE S35 Apo|k HolA] oty webA AhaA &
E

o]

3719 3} ZH%J_OH 92 4, 48, a 2 easel 43 A7 eg% Aoz A=
]?l_

209 7;3 oy

Table 5. Effect of perch material type on feather score in layer pullets on week 10

Parameters Wood Steel SEM' P-value
Head 1.00 1.00 0.000 1.000
Neck 1.00 1.00 0.000 1.000
Back 1.01 1.01 0.007 0.318
Breast 1.00 1.00 0.000 1.000
Wing 1.00 1.00 0.000 1.000

Tail 1.02 1.01 0.013 0.782

"SEM, standard error of means



598 AR £AM - TR - HBT

V. o (<]

2 AT A $47] 8 A (EA 2 Aol e Als, @Y A4 B AE E4E
g W7sbr] $la = AT AFAI(Hy-Line Brown) 245 93 1,7007H2] 5 S48k,
T ATl 1095 o] pen T 85574 5 3kA HIX|SIATE A S8V F AT
I A= 27T T 1073 2ASE o, 9 EA4 2 AYE S5 AR 1057 2
yatAnh AHHA $47] 105 2t AF E AT FLEolA EXg e} A Feol Al

zlol7b gllem, d3 Asist w4 Axs 5714 ¢ 228E AQsta Fo4 AolE B
oA &t €A Wl A FAsIF HARG FolHoE 5 7S UERATHP<0.05).
g5 2AMEH, A8, HELY HI$H)E 7 Ag73e] Fol4Ql ztole gl ~Ed
29} BARARZ AFEFH I = 84 U corticosterone - FH A Y EAATE 3 A Aol w
E FoAQ Ael& O]Z] Yokttt mebA] HAR AR Aol AFEAl SA47] Fke] S AE
S A, EAEA, A" EFE FEFS A Gt B AT A A §47)
& 3 Aol e FFS AR A% 72 ARE AHEE F S AR ASHT
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