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Abnormal air cell 81.1 68.1 53.2
Blood spots 78.7 71.5 56.3
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Table 2 Effect of storage time and temperature in storage room on hatchability (91%¥1, 2539)

Room temperature

Storage time (days)
50°-54°F 60°-64°F

< - Hatchability of fertile eggs (%) -»

7 84.8 85.0
14 80.8 78.9
21 68.2 42.6
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Table 3 Fertility and hatchability from 2 storage methods compared with fresh eggs
(Gordon and Siegel., 1966)

Storage method Storage time (days)
Average

5 12 19 26
Cryovac + Carton
Total eggs 73 69 62 54 258
Fertility (%) 90.4 84.1 85.5 92.6 88.8
Hatchability (% of fertile) 88.9 82.8 88.7 80.2 85.5"
Carton Only
Total eggs 77 70 70 64 281
Fertility (%) 87.0 78.6 85.0 82.8 83.6
Hatchability (% of fertile) 82.1 65.5 66.7 43.4 65.5"
Fresh (storage 2 days)
Total eggs 87
Fertility (%) 82.8
Hatchability (% of fertile) 88.8"

**Main effect means with no common superscript differ significantly (P<0.01)
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Table 4 Embryonic viability and hatchability of eggs from various storage time and methods

(Becker et al., 1968)

Storage Storage No. Embryonic viability (%) Hatchability (%)
in days methods eggs 0-10 11-28 Pipping Fertile Total
(T) (M) days days eggs eggs
1-4 Unpackaged 303 92.1 953 94.1 82.6 69.0
Cryovac 304 92.5 95.0 96.2 84.5 66.4
Cryovac+CO, 303 943 97.0 97.8 89.4 72.6
5-8 Unpackaged 302 92.0 91.8 953 80.5 77.9
Cryovac 300 94.0 953 91.1 81.6 68.0
Cryovac+CO, 302 954 92.6 91.6 81.0 64.9
9-12 Unpackaged 274 89.0 86.6 93.8 72.2 55.1
Cryovac 274 91.5 92.8 96.1 81.6 63.1
Cryovac+CO, 273 90.0 81.0 83.1 60.7 46.9
13-17 Unpackaged 247 84.1 76.5 87.2 56.0 41.3
Cryovac 243 87.9 86.9 92.8 70.9 53.1
Cryovac+CO, 243 84.5 84.4 87.1 62.1 44.4
117 Unpackaged 1,126 897 887 933 742" 590"
Cryovae 1,121 917 93.0 94.0 80.2" 632"
Cryovac+CO, 1,121 91.6 89.6 90.9 747" 58.2°

**Main effect means with no common superscript differ significantly (P<0.05)

o | 1
2622  @wndamsnanesly
A Y ld? ' A g 9 9 <] [ o 9 09.:} =)
msneduthuvesdeslidulusgrininu B ludeunu luneusiud il niiud
o s A Y1 1y &£ 9 = 1 ] 19 o o 9 <
Jaguszasiiieligoseimsegauuu ldnadniimsnliuuuueu uaddududeuny
Wy Yo v £y & A D
laMAduszeznannulmiduunaniu @udhuaey  Fawoar 1dwadni nethns iz
dy = v 9 1 < 1 g 1
ANz gde Tasmsszmeesnaines litiosnit manuluduszeznaiualslalu
o A ' o < 1
g memseldunmaees wu Tulasu aaq usspdt 1l lugezildino lidn 1318w

d? s Y ' <] @ < v @ 9 < ]
VUHIANUDY ’e)EJNhliﬂ@lm @@]ﬁ']ﬂ'l'iﬂﬂ@@ﬂlﬂusﬂ’)ﬂ\iﬂ\‘]aﬂaqu13ﬂ1n5383l3a1ﬂ13lﬂﬂ16ﬂ (f:;f‘lm,



15

9 [ A U 1 <3 ] Y < 9 d? 1
2542) @ANADINUDIITIMU (2547) Nna1n 1 mathy T ludeaduaisnaTasmidiuihuay ua
] 3 Y a [ o Yo %
Tuarsnu T PBununu 7 50 msizazsi lisasimsiinoonanasiuay 2%
o 1 1 ] [ o 4 I <
Brake et al. (2006) lasin liflnv1ngauilnunery 58 uaz 64 ddariuunuAidunal
Y
3 uaz 14 Tulasuiaduraanmsnaea1a'ld 3 vuv As 1) Mavudndwiduthuau 2) 19
Y] A Y] 1 o 09/1 [ 1 1 A g [
amthuas wag 3) malnduandu'’ly 45° $1uau 4 assdetu Usingluidlnnu 3 Jums

1T A

' 3 Y] 1 1 @ ' 1 A g @ oA o 1
Nnelane 3 nquiisasimsilnosn lduanaraiu dauluilniiny 14 5u nquitnau la 45° n
o oA A v -2 oA 4 A o
Fu (ngui 3) Boasimsilnoonminungui 2 (eduihuas) Ao 82.3 vs. 82.7% awdnu
{ J { ad o o J < 1
Tusszingui 1 Mwnvlndlionsimsilnesndige (76.3%, Table 5) a31'1a11 manula
<3| o Y] Y o . A '
Wunannuildeanmsilnanas doandeeits18a1UUe Elibol e al. (2002) N1y Tu
nm o @ 4 < R @ ' { o ] 1 < @
daiIneny 52 dlaminmanu ludunal 14 0 nquitndu luszununueziisasimsilnesn
1 oA (Y 1 @ A d? | = o
ganngui inaula (83.9 vs. 75.4%) Tasdasimsilneeniigeliuiunasiniinisaieue i
4
1 o 1w < ]
PouIZIzAULAYIZIzgATIBanal Lazuen INTLdny1 dasimsilnesnvesmainy Ty
9 dgl [ [l qu [ 1 < = " v W < [ 9
wramthudunaznduly 4 aseaeiuluszriemany dawidudumsny luuuerdu

ihuastimsnduuas lundu'ly

Table 5 Effect of egg storage, stored in either the large end up (LEU) or small end up (SEU)

position, and turning during storage on fertile hatchability (Brake et al., 2006)

Days of egg storage
Turning (times/day) 3 14
LEU SEU LEU SEU
PR ( % Hatchability of fertile eggs) ________ >
0 85.5 86.6 76.3 82.7
4 86.8 82.6 82.6 82.3
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I k4
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nav 1l 96 asse U (Table 6)

Table 6 Effects of egg storage period, egg storage position, and frequency turning incubation on

fertile hatchability (Elibol et al., 2006)

Days of egg storage (day)

Frequency turning 3 14

(times/day) LEU SEU LEU SEU
24 86.5 84.6 46.4 58.5
96 84.5 86.0 52.8 63.8

LEU = Large end up, SEU = Small end up

. ' Voo v & Aa v 1o &
Butcher and Nilipour (2002) na1111 fhidenilsiilinadedasimsilneenveslifike
A o [ (] 1 < [] a < 9 d? 19 &
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v ' v v Y ) £ A g o Yo A quo
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g : < A ' < ' ¢
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Y @ 9 d? = 3 1 o Y 9 Yy 9 <3 F4 1 2/' Y
awdrreenauo Ui uIudnasinewiuddiln uazdrdesmany Buuniniuaisnay
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Table 7 Effect of egg position storage on hatchability (Butcher and Nilipour, 2002)

Trials 1 2 Average
Number of eggs 1,426 4,860 6,286

<----+(% Hatchability of fertile eggs)---»

Large End Up 85.55 84.28 85.23
Small End Up 87.61 86.05 87.22
Different 2.06 1.77 1.99
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Table 8 Effect of egg position at differing storage time on egg weight loss, hatchability and

mortality (Tiwary and Maeda, 2005)

Storage time (week)

1 2 3

Normal Opposite Normal Opposite Normal Opposite

C

Egg weight loss (%) 0.60£0.06"  0.60+0.06" 1.1940.10°  1.21+0.10 1.8240.15°  1.82+0.16°

Hatchability (%) 76.5£7.5°  80.9+4.0° 56.148.9°  66.7+4.5" 25.546.3°  47.7+6.4"
Mortality (%)
<3 days 5.1+1.6° 5.2+1.6" 10.2+1.5°  9.6+2.3° 29.142.8°  18.542.8°
3-15 days 3.1+1.3° 3.2+1.3" 9.243.0° 42+1.1° 21.3+55° 17.4+7.1°
> 15 days 15.4+7.5°  10.6£3.6° 24.5452°  19.5+4.7" 24.142.8°  16.5:2.4°
Total 23.5+7.5"  19.044.0" 43.9+8.9°  33.3+4.5" 74.5¢6.3°  52.4+6.4

“"Means in the same row with no common superscript differ significantly (P<0.05).
4
J I ]
Normal = Large end up (Mauuuduthuvuluszninamsnylv)

. ' < ]
Opposite = Large end down (Matuauihuasluszninamsiny 1)
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Table 9 Effect of egg rotation after storage for 3 or 4 weeks on hatchability and mortality

(Tiwary and Maeda, 2005)

Storage time (week) 3 4
Egg turning Non rotation Rotation Non rotation Rotation
Hatchability (%) 44.445.6° 30.4%9.6" 0.0+0.0° 7.944.0°
Mortality (%)
<3 days 32.844.3"  352+10.6' 89.6+5.8" 80.148.8"
3-15 days 19.1£4.6" 27.8£4.0° 10.4+5.8" 12.0+7.2°
> 15 days 3.7+3.7" 6.7+£3.3" 0.0+0.0" 0.0+0.0"
Total 55.6+5.6" 69.6+9.6" 100+0.0° 92.1+4.0"

“* Means in the same row with no common superscript differ significantly (P<0.05).
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Table 10 Effect of storage time of hatching eggs on hatchability (North, 1984)

Days of storage Hatchability (% of fertile eggs)
1 88
4 87
7 79
10 68
13 56
16 44
19 30
22 26
25 0
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Table 11 Hatchability of hatching eggs from broiler breeder hen when stored with different

methods and duration (Qﬁﬂ‘f’i 2551)

Storage time (T) Method (M) v Probability
Main effect
2d 9d 14d Control Bag Bag+N, T M TxM

Infertile ( eggs ) 213 217 223 218 219 216
Fertile ( eggs ) 1,779 1,761 1,750 1,763 1,764 1,763
Infertile eggs (%) 1069 1089  11.21 1094 1099  10.84 NS NS NS
Fertile eggs (%) 89.31 8841 87.74 88.51  88.56  88.4l NS NS NS
Dead embryo (%) 467 556 7.8 6.48 5.62 5.82 * NS NS
Dead in shell (%) 371 361 798 5.77 5.02 4.52 NS NS
Hatchability (%)

- from total eggs 80.92  79.22  72.19 76.26 77.91 78.16 ** NS NS

- from fertile cggs ~~ 90.61  89.61  82.17 86.12  87.97 8830 * NS NS
Cull chicks (%) 156 171 2.6l 221 2.06 1.61 * NS NS

* (P<0.05), * * (P<0.01), NS = non significant different

" Method: Control = Plastic tray Bag = Plastic tray + Plastic bag
Bag + N, = Plastic tray + Plastic bag +N,
Y Embryo death during 1 — 17 days of incubation period

¥ Embryo death during 18 — 21 days of incubation period (can not pip)
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Y
[ [ [ ] [ 4
Benton and Brake (1996) lagulaiainlniilonouaisug Arbor Acres 91¢ 30 taz 50
o d o <3 I a g v o I o
dlat shwunu B ludouduguugi 18 °a (65 °Wl) AnwduduIng 75% iunat 5 Ju uda
duddilngungil 37.5 0.2 oo wienniu ludnaganilsdanan lndudernuTas ludeairld
<3 < ) 1Y § 1 1 (Y o I
mu T ludeudu Ae it lutunudTnaeliiui vasmdhddmiuna 2, 24, 48 uag
66 51113 qu 19 ndilnunwim pH ves lvu1ndremies pH meter watlsingin Talnaivziian
1 i o 1 A g [l 1 A g I~ o [
pH ¥03 lvv1undedind lunmy PBuiu Taglvlndvas ludmu MBiilunar s Su ndean
o Yy 9 o U ] LY A [ Y A o
Huddiln 2 93109 A1 pH vee luu1azminy 7.68 vs. 8.93 nemminuiiy 1.25 Tu 24 431ua
] ] A I A T W A dg’ o 09: =
@ou1A1 pH WY 8.75 vs. 9.13 HIOWNAUNNAY 0.38 wasnntiumsilasunilasues pH

Y v
nalulun ez T lvdazuanarenu ldunidn naasin mauandsumesnieluneosluiun



23

A 1 o o ) Y Yo [ da A a 1 A 1A 1 Y os.l’ 1

Nger9 24 ) Twausnrdanmindngiln od1e1snd efnnundeveslinedlugilndaua 2

= ) 1 ] FY Y < I v oA 1 1 1T 1 A v o W

8966 ¥ 1ua nud lvnny 3 ludesduiunar 5 Julia pH qani lulwiedniivedinn

[ 1 9 Y ]

(9.10 vs. 8.94, P<0.05; Table 12) @il pH v I uiugeiuiuiiaurgiiioswnninms
oY 1 ) o 1 1 ] lz [ .

qapdoma co,mnresla dwisua pH vesldvnnulnisaesery (30 vs. 50 dilard)

iwemadsannnogmsilnising a1 Im luuana1ani (8.86 vs. 8.89, Table 12)

Table 12 Albumen pH during the first 66 h. of incubation of fresh eggs or of eggs stored for

5 days from young (30 wk) or old (50 wk) broiler breeder hens (Benton and Brake, 1996)

Hours of incubation

Main effect means n

2h 24 h 48 h 66 h n Average
Flock age, wk
30 24 8.29 8.92 9.14 9.11 96 8.86
50 24 8.32 8.97 9.16 9.10 96 8.89
SE 0.02 0.02 0.02 0.02 SE 0.01
Storage time (day)
0 24 7.68 8.75 9.07 9.08 96 8.94"
5 24 8.93 9.13 9.23 9.13 96 9.10"
SE 0.02 0.02 0.02 0.02 SE 0.01

Hours of incubation 48  8.30° 8.94° 9.15° 9.10°
SE 001 0.01 0.01 0.01

**Main effect means with no common superscript differ significantly (P<0.05).
*®Main effect means with no common superscript differ significantly (P<0.01).
SE for n =24, n =48, n = 96 calculated from flock age by egg storage by hours of incubation analysis.
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Table 13 Average pH of White Leghorn eggs collected at different time of the days
(Becker et al., 1968)

Time of gathering pH of albumen pH of yolk
4.30 p.m. 7.74 6.06
2.30 p.m. 7.77 6.10
11.30 a.m. 7.98 5.94
8.30 a.m. 8.36 591
Average 7.96 6.00
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2

Table 14 Mean pH of thick albumen of White Leghorn eggs (Becker et al., 1968)

Measurement time Mean pH
Day laid (Fresh eggs) 7.907
Day of setting (1 day storage before incubation) 9.132
After 24 hours of incubation 9.296
CO, treated eggs

Immediately after treatment 7.937

After 24 hours of incubation 9.201
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Table 15 Effect of the presence of blastoderm (fertilized vs. unfertilized egg) on albumen height

and pH during initial incubation (Benton et al. , 2001)

Exp.  Length of Albumen height (mm) Albumen pH
n Avg. n Avg.
incubation (h) fertilized unfertilized fertilized unfertilized
1 0 31 5.86 6.43 6.155 31 8.54 8.43 8.49"
2 31 5.36 5.46 541° 31 8.58 8.59 8.58"
62 561° 5.94° 62 8.56" 8.51"
2 0 31 5.95 6.47 621" 35 8.44 8.41 8.43"
2 31 5.67 5.82 5.75° 35 8.47 8.44 8.46"
62 5.81° 6.15° 70 8.46" 8.43"

*® Main effect means with no common superscript differ significantly (P<0.05).

*® Main effect means with no common superscript differ significantly (P<0.01).
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