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Effects of Stocking Density on Performance and Physiological Responses of
Egg-type Breeder Laying Hens in Cages

S. W. Woo, S. C. Shin, S. K. Kim, E. J. Kim, B. K. Ahn and C. W. Kang*

Animal Resources Research Center, College of Animal Husbandry,
Konkuk University, 1 Hwayang-Dong, Kwangjin-Gu, Seoul Korea 143-701

ABSTRACT : This study was conducted to determine the effects of stocking density on performance and physiological
responses of egg-type breeder layers in cages. A total of 264 Hy-Line Brown egg-type breeder layers at the age of 32 weeks
were divided into 4 groups with 3 replicates of 22 birds (20 females, 2 males) per replicate and assigned to four stocking
density treatments with 22 birds per cage with different sizes (980, 735, 640 and 560 cm’/bird). The birds were fed the same
experimental diet ad libitum for 12 weeks, and laying performance, egg and eggshell qualities, fertility and hatchability were
determined. At the end of the experimental period, 9 birds were seclected in each treatment in order to measure the scores
of plumage condition. Antibody titers to Newcastle disease and infectious bronchitis were also determined. No significant
differences were observed in laying performances, eggshell strength, Haugh unit, fertility and hatchability among the
treatments. In birds housed 640 cm’ per bird, eggshell thickness were significantly lower (P<0.05) than those of the other
groups from 7 to 12 weeks. There was no significant difference in antibody titers to Newcastle disease. In birds housed 980
cm’ per bird, antibody titers to infectious bronchitis were significantly (P<0.05) higher than those of the other groups. With
increase in the level of stocking density, the scores of plumage condition were also significantly decreased (P<0.01). This
study demonstrated that moderate increment of stocking density did not resulted in reduction in laying-performances of
egg-type breeder layers. However, it seemed that the higher stocking density might give more stress to the birds from physical
stimuli and thus were harmful environment causing higher mortalities compared to the lower ones.
(Key words : stocking density, performances, physiological responses, egg-type breeder layers)
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Table 1. The experimental design

No. of bird Stock density, Cage size, cm

Treatments 5.
per cage cm’/bird Width Depth
Tl 2, 0 980 240 90
T2 3(2), Q0 735 180 90
T3 2, $20) 640 156 90
T4 3, 0 560 137 90
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Table 2. Formula and chemical composition of the experi-

mental diet
Ingredients Content
%
Yellow comn 68.43
Soybean meal (44%) 5.00
Soybean meal dehulled (48%) 10.60
Corn gluten meal 4.00
Animal fat 1.50
Dicalcium phosphate 0.90
Limestone 8.80
Salt 0.23
Choline-chloride (25%y) 0.20
Lysine HCl 0.05
DL-methionine (98%) 0.03
Vitamin mix' 0.10
Mineral mix’ 0.10
Antifungal agent 0.05
Total 100.00
Calculated Analysis
CP, % 15.00
Ether extract, % 4.50
Ca, % 3.50
Available P, % 0.25
Total Lysine, % 0.69
Met + Cys, % 0.60
TMEn, kcal/kg 2,900

" Mineral mixture provided following nutrients per kg of diet: Fe,
40mg; Zn, 65mg; Mn, 87mg; Cu, 66mg; I, 1.5mg; Se, 0.1mg.
2 Vitamin mixture provided following nutrients per kg of diet:
Vitamin A, 110001U; Vitamin D;, 22501U; Vitamin E, 11mg;
Vitamin K3, 0.6mg; Vitamin B, 1mg; Vitamin B, 10mg;

Vitamin Bg, 1mg; Vitamin Bj;, 0.02mg; Niacin, 32.5mg;
Pantothenic acid, 10mg; Biotin, 0.03mg; Folic acid, 0.5mg;

Ethoxyquin, 1650mg,
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7) €& W Newcastle disease (ND) ¥ infecti-
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AE TR $ 7 ArjTelM AAF SHX e Ha )
Bk MAE 674 Adksted Qs iel A 10cc 138
A& o] &ste] FALE 10mA )3t A3 e A2
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A2z FYolBEd FUAA A AARE-g(hemaggluti-
nation inhibition test : HI test) A/l 2|3 A A7tE =
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felXd-& 73+ tHDuncan, 1955).

1. Adaty
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Davami 5(1987)& AMS U =S 4 420 em?, 300 em”
Fog HE W ARMHATES ASUEIL W2 420
em’/bird H2TolA F-oJ81A((P<0.05) F ATE vheh)
lck. Wk, Roush 5(1984)8- AFSLEE 427 516 om’, 387
em’ @310 em’ $E0 2 519S uf WP ARAH L AL
Dert 71 B2 310 cm’/bird & 2] Pl A §-9]8HA|(P<0.01)
E2 235 Jehligich 4, Okpokho 5(1987)2 AM&

2 2 580 e, 464 cm” 2 348 om” FEOR AL u)
AtEAH T ALRREES MRt Aole vehiA ¥k
ko steh o2 A AFSE o] o g ALg Al el vX|E
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Table 3. Effects of stocking density on feed intake, egg
production, egg weight and egg mass of egg-type

1
breeder lavers

Traits T1 T2 T3 T4

Feed intake, g/d/bird

1 to 6wk 105.6+1.5 104.420.7 105.7+1.0 104.1+1.8
7 to 12 wk 98.1£2.5 96.1+2.1 974429 97.9+42
1 to 12 wk 101.942.1 100.2+2.1 101.6£2.3 101.0+2.5

Egg production rate,
%

1 to 6wk 85.2£0.8 83.7+£0.8 85.0+1.5 86.8+0.9

7 to 12 wk 75.5£1.6 723+1.1 73.2+1.5 73.842.5

1 to 12 wk 80.3+1.7 78.0+1.8 79.1£2.0 80.3+2.3
Egg weight, g

1 to 6 wk 58.7+0.2 58.7+0.1 58.9+0.3 59.1:0.1

7 to 12 wk 58.3+0.5 59.5+0.5 59.5+0.3 59.0+0.4

1 to 12 wk 585103 59.1+0.3 592402 59.0+0.2
Egg mass, g/d/bird

lto 6wk 50.0£0.5 49.1£0.5 50.1£0.9 51.3+0.5

7 to 12 wk 44.0+0.8 43.3+0.9 43.8+0.8 43.6x19

1 to 12 wk 47.0£1.0 46.2%1.0 469+1.1 47415

' T1=980cm’bird, T2=735cm’bird, T3=640cm’/bird,

T4=560cm’/bird.  Values are means=SE.
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FEOR SIS W, e A2zt i} 1€ vEhdiAl & =AM AFAH} AT
Xthe Campos 5(1973)9] AFEIE & AJAAT} AL & 7~12 Fo 9lo1A] 640 em’/bird 7} &
g Aot} g &o] B ATE A7t S8FA R o3t o)A 0 Z(P<0.05) W& X2 JERIIA| T, AR A8
& ANAFAL QAo 76 £ YU o] 560cm’ 7172 B o A Hezte] ztolE YA gskoh
7ol A Abgkge] ztel7) Id Wlez AR Lee (1989)%= A} =2 0.40m’/birds} 0.29m/bird 42522
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B AdoM b5y el gloiE ATt £ 2 9L u IZHEAE 040m7bird X 2] Pl A 82 31A
 golido] 1t} o= AL T} nf$- e A A A (P<0.05) =3kcha sk A14h Hill# Hunt (1978)F AU R
0]z AL Al AMSEEI} FEd] mlX|E= ko] ME AT £ 310 cm’/bird, 387 cm’/bird, 464 cm’/bird &0 2 FS
2ol wet th2 A veie n® 2 Agdxe i e o AZE WA= AU T} 71 22 310 cm’/bird X
Ao tha o f7F AU Ao R AlEHh 277 thE X el ol vlsl] {2 3kA|(P<0.05) Z3kthar 315
t}. 9, Davami S(1987)2 AU EE 420 cm’/bird9} 300

2. vhE A hZbE cm’/bird £330 2 195w FAFAE A2zt felaprt

AolAl W AbsE =7} AFSA 9] A gl zb o i Weh4A] esttha Basict o|H g A& Aol A5
gk A3 Table 4o YeEplRITE d24de] & o g Gzl nxe Jakd izt A ol
B FEA GRS GFA A ASEE 2 & o]FoAA] @i o] ¥ AFM vehd Atel thsiA

i

Srmeld Azl felah e et % o wRAQ A7 2] FYHolol ¥ Aom AR
Meunier-salaun  5(1984)& A}%‘?:l_‘,:_g 10 birds/m’, 5 =}
birds/m’, 3.3 birds/m” =0 2 3192 W) F2P =4 A Ade] ANEZ 2 A4z olg¥m 9=

Haugh unite]] QlojM= 25 A zte] zlo|d-E AT &

Table 4. Effects of stocking density on eggshell strength, eggshell AT Lee(1989)+= AlSEXE 17 birds/0. 40m>, 17 birds/
thickness, Haugh unit of egg-type breeder layersI 0.29m? 2z02 39S v Yl u= 17 birds/0. 20m? )T

Traits TI T T3 T4 7t 58 $2E vEhilew Hejgte] oAt vEhA]
ottt a st 3 Davami $(1987)% AU EE 420
cm’/bird9} 300 embird £ F 02 39S W] AFSEEE

Eggshell strength,
kg/ em’

1to 6wk 35402 34302  3.1x03 33403 Aol I AR esheha Bk ol el 4y A
Tto 12wk 32500 32401  3.00.0 33+0.1 b2 AN AMFHE FEe] WAL AolE BAAT
110 12wk 34501 3301  3.0402 33%0.1 4 dvke fARH et =3 A9 A7E 2 49
Eggshell thickness, o] AMFEE FEET H AR ol 7ok ARt
0.0Imm o] zpo] & VJERA] ko B2 AlSE o] whEl Haugh unit
lto 6wk  348+0.8 343+0.8 332¢1.1 34.1+13 o ATFL WX Fe oz Aladch
7t 12 wk  35.1£0.5" 34.5+0.1° 33220.3" 34.5:02°
1t 12 wk 350104 344203 33205 343206 3. &g % B0 nlxl= g
Haugh unit Table 59| Ao]R] W AMFEE 5ol 2|3 AlghgAle] 4=
lto 6wk  792+1.0 777402 79.0:+0.2 80.5+0.8 Ae 9 B3lgd n gk et 22 Yehigch
7to 12wk 82.5+1.1 791412 82.0+1.3 82.9+13 2880 A 77kl AR A2zt 2olrt gle Aoz 1}
lto 12wk 80.9+1.0 78.4£0.6 80.5:09 81.740.9 el
' T1=980cm¥bird, T2=735cm’bird,  T3=640cm’/bird, Campos §(1973)& 5~ 736 em’( 4 1: 2 8)9} 900 em(4 1
T4=560cm’/bird. £10)2} AFSFHEI F8-FA19] £ &l W|X|= Pkl
" Mean+SE within a row with no common superscripts differ signi- g 2Arel =), 982 A 9)dl Xzt Apo)

ficantly (P<0.05). E JehPA] @gtom, w3k Bhagwat$} Craig (1975)% 7o)
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Table 5. Effects of stocking density on fertility and hatchability of
egg-type breeder layers]

Zof AHEEAY AN

Table 6. Effects of stocking density on the scores of plumage
condition of egg-type breeder layers'

Traits Tl T2 T3 T4 Traits T1 T2 T3 T4
Fertility, % Feather score 13203 12.4+0.1° 11.8:03" 10.820.4°
1to 6wk 886132 886226 851+3.1 89.143.1 U T1=980cn/bird,  T2=73scnbird,  T3=640cmbird,
7t0 12wk 863+09 86.8+12 85.1+1.7 90.8+0.9 TU=560embird.
Tto 12wk 874:1.6 877413  85.141.6  8§9.9+1.5 ** Mean+SE within a row with no common superscripts differ
Hatchability, % significantly (P<0.01).
lto 6wk 91628 93.0+1.6 93.5:1.6 92.0+1.4
710 12 wk 866425 839429 82.1+09 794+34
11012 wk 891420 885425 878227 85.7+3.3 Poird, 516 en'/bird) & F3}ed 2 Ae 2 e, A
olx] Hele} Fo|7] WAe X Aehol] YT v|XA] &

"T1=980cm’/bird, T2=735cm’/bird,  T3=640cm’/bird,
T4=560cm?/bird.

Values are means+SE.
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AolA] W AHSLE 5 Fejste] A¥ F7 A] o}
g ArdE) o] ¢ Ao thet AT}E Table 6] YRS
o 2 AHE ASEEs S me fedos
(P<0.01) #2dte A3y} #FEA R, AAFY=r) 7P @
2 980 em’/bird A 2] F7F THE APl HlE) 7HE 2L S
2 g Jelien, 53] AsdErt b w8 560
cm’/bird A2 Pl A frelHAIP<0.01) Fe FXE ey
Atk

Quart®} Adams (1982)% AF@Ao| A #H o] =] #ei(shallow,
deep), Fo]7] WA(30.5 em’, 50.8) 28] 1 A} UE(387 em’

oror}, AL = oA} 516 cm*/bird X 2] 77} 387 cm’/bird T
of vlal #28tAI(P<0.05) H& 5 AHE Yehlgitin
31993, Davami $(1987)%= AM#A A ARSUEZE 420

em’/bird2} 300 em’/bird 0.2 8} w, 420 em’/bird A

oA 5 A7 F28HA(P<0.05) 3= ATt B

stith

olglgt Mgy AAziet E AP vehdt A2 E o

AEERS] Sk AT Wl 2 7HZﬂ€°ﬂ o3t 214 o

&l B Ao]A] W #3PH(abrasion)# 22 FAAH QIAER

HE 2EYAE AT E A 20E 248 7

2l 22
oAl glol #8220 FE¢E v+ gol AAEAT

5. @ L ND % 1B ZHIlol olxls &g

Table 7= Al A A e Beleel 49 3
B A A E W ND R 1B A Gsbel e Ane
FASE ND G ke ASLEI} Mg B 560

cm’bird A2l FoIA e ook BLAIA T Al f
Sl3R vrehA) esie 1B 3 orke AU b o

Table 7. Effects of stocking density on serum ND and IB
antibody titers of egg-type breeder layersl

Traits T1 T2 T3 T4

ND antibody titers,

log2

10.2+0.6 10.6+0.6 10.7x0.3 9.2+0.2

IB antibody titers,
log2
"T1=980cm/bird,
T4=560cm’/bird.
*® Mean+SE within a row with no common superscripts differ

significantly (P<0.05).

8.6+04° 7.340.5" 63x04° 6.3+04°

T2=735cm’bird,  T3=640cm’/bird,
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© 980 em’/bird APl A H-2JHAP<0.05) B FHE
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B Ao A5z 83k ARl HA A"t
=0} 980 cm?/bird, 735 cm’/bird, 640 cm’/bird, 560 cm’/bird 2}
28 e] HAEE 229, 9.1, 136, 12.1%E VERAATH
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I 2 Aefol ik FHAQ Ayt Vel o™, ATt U
2L MAERFE e 253 g 284 Fairt
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voupoleizd Wizt hel HE £ e 23

(Thompson 5, 1980)8 & w FTZ rtgdA] 1=
SRS
(s}

AV 5o} e ozio] GARA 2 R B VX e
Ao U 2T A% R Aolch
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