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misleudoulusssgnmaiulidmalvinsnisiinooniisdy wazdmuimsliauioussesdusi
Tsmsnisiinesninnninistieufewdunaiu uenandudmuiusilifiengannninaedisas
nsilneentesniwilifienstes 1ululukuimadeafuiuauves Guebilmez et al. (2013)
finnanslagldlignuas Ross 308 x Ross 344 99nge1e 28, 38, waz 53 dUawi imaifulyly 11 fu
wazsinislvianufoulussornafuliduag nednislianudouluiui 1 uay 5 wudmslian
Souluszoznaiiuly 92eil 1 figauvind 26 °C WWunan 2 $lus, $2aft 2 igamgdl 37.8 °C Wua
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YaIfIBauanas ylrnisilnesnanadluse (Hamidu et al,, 2011)

Table 1. Hatchability characteristics of short periods of incubation during egg storage (SPIDES)

6 h preincubation (PI), 12 h PI, and nontreated controls.

Treatment Hatchability (%)  Early mortality (%)  Late mortality (%) Incubation time (h)
COl 92 (88, 95) 4 (2,8 3 (1,7) 511 (506, 516)
NSP 71 (65, 77) 14 (10, 19) 14 (9, 21) 519 (514, 524)
SPIDES 84 (79, 880) 11 (7, 16) 5 (3, 10) 504 (499, 508)

6 h 58 35 7 508

12 h 35 63 2 507

Incubation time was defined as the number of hours of incubation, excluding PI, required to reach a 50%
hatch rate. Hatchability and mortality was calculated as a percent of fertile eggs. COI: control incubation,
unstored controls; NSP: non-SPIDES; 6 h: single 6 h Pl; 12 h: single 12 h PI. The 95% Cl lower and upper
limits are shown in parentheses. Confidence intervals are not shown for the 6- or 12-h treatments because
a single trial was conducted.

i - Dymond et al. (2013)
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Table 2. Effects of extended storage period and short period of incubation during egg storage (SPIDES) on hatchability traits.

Treatments

Traits : Probability
Fresh Eggs** SPIDES 1 SPIDES 2 Negative Control
Visible Fertility (%) 90.36 + 0.44% 88.97 + 0.92° 89.51 + 0.85° 83.61 + 0.94° 0.0001
Hatchability of Eggs Set (%) 82.18 + 0.80° 72.33 + 1.39° 75.94 + 1.25° 64.06 + 1.54° 0.0001
Hatchability of Fertile Eggs (%) 90.93 + 0.65° 81.18 + 0.90° 84.74 + 0.70" 76.49 + 1.22° 0.0001
External Pipping Time (hrs) 491.20 + 0.43° 487.55 + 0.29° 487.40 + 0.33° 481.49 + 0.21° 0.0001
Incubation Time (hrs) 503.80 + 0.31° 505.10 + 0.38° 505.05 + 0.31° 515.00 = 0.66° 0.0001

* Means with different superscripts, within trait, are significantly different (P < 0.05).
** Fresh eggs were stored for 5 days without heating, SPIDES 1 eggs were stored for 15 days and exposed to heat on the 5th day of storage, SPIDES 2 eggs
were stored for 15 days and exposed to heat on the 5th and 10th day of storage and Negative control eggs were stored for 15 days without heating.

i - Elmenawey (2019)

Table 3. Influence of storage period (21 days) and short —term incubation of eggs for 2.5 and 5 h at 99. 5°F on hatchability traits.

Incubation characteristics Embryonic mortality Piped Chick quality
Treatment  Hatch % Hatch Hatc Win Unfert 0-7 8-14 15-21 Live pip  Dead pip ~ Cont man A B C
FE%

SPIDES

(Fresh) 90.88° 96.69° 504.3° 3.00° 6.66° 1.00¢ 2.00¢ 1.00° 0.00 0.00° 136.3° 000 0.0
(Control) 33.11¢ 80.42° 515.33° 2.00° 84.66° 0.33¢ 4.00° 6.00° 0.00 2332 49.66°  0.00 1.00
(2.5 h) 83.33° 93.05° 507.33° 3.66° 12.00° 3.00° 5.66° 0.00° 0.00 0.66 1250° 000 0.0
(5h) 69.11¢ 82.80° 506.7>¢ 2.00° 22.00° 10.0° 10.3° 1.00° 0.33 0.00° 103.7° 033 033
SE 1.07 1.90 0.78 0.16 1.24 0.16 0.37 0.00 0.16 0.23° 1.60 0.16  0.33
Sig - - x - x - - - NS - - NS NS

““Means with different superscripts within the same row are significantly different at P<0.05.

hatchability%, hatchability of fertile egg%, hatch window, un-fertile egg, early embryonic mortality (0-7 day) and chick quality (chicks grade A, b and ¢)
731 : Din et al. (2017)



Table 4. Results (means + SD) from hatchery of pre-incubation of storage time on fertility, hatchability, late embryonic mortality

and chicks quality.

Flock Treatment Apparent Hatchability of set ~ Hatchability of apparent Late embryonic No hatched chicks, First grade
age fertility, %2  eggs, % fertile eggs, % mortality, % of % of apparent chicks,%
apparent fertile eggs, %  fertile eggs, %
A COl 95.0 + 1.80° 91.8 + 3.14° 96.6 + 2.81° 0.117 + 0.25° 3.25 + 2.83° 99.3 + 2.41°
NSP 94.8 + 1.69° 88.3 + 3.66"° 93.1 + 3.45° 0.235 + 0.44°° 6.63 + 3.34° 98.9 + 2.08°
SPIDES 94.3 + 2.05° 89.9 + 2.69° 95.3 + 2.60° 0.218 + 0.38°" 4.44 + 2.65° 99.6 + 3.11°
NCOI 93.0 + 2.58° 86.5 + 4.03° 93.0 + 3.62° 0.441 + 0.55° 6.55 + 3.52° 99.1 + 1.77°
B COl 86.2 + 2.60° 80.5 + 3.41° 93.4 + 3.78° 0.496 + 0.61° 6.07 + 3.74° 98.7 + 1.02°
NSP 86.3 + 3.44° 79.9 + 5.46° 92,5+ 3.77° 0.448 + 0.56° 7.07 + 3.69° 98.7 + 2.11°
SPIDES 89.8 + 1.79° 83.3 + 3.38" 92.7 +3.01° 0.292 + 0.41°° 7.00 + 2.99° 98.6 + 2.36°
NCO 90.5 + 2.43° 83.4 + 3.91° 92.1 + 3.23° 0.410 + 0.64° 7.48 + 3.33° 98.6 + 4.00°
P-values based on complete dataset (all treatments)
Effect of age <0.001* <0.001% <0.001* 0.001 <0.001* 0.101
Effect of treatment <0.001* 0.001 <0.001* 0.226 <0.001* 0.344
Age x Treatment <0.001* <0.001* 0.074 0.110 0.103 0.190

Flock A : younger, Flock B : older.

COI = control incubation treatment were eggs storage 5 d, at turning every 12 h, NSP=non-SPIDES control eggs were eggs storage 12 d, at turning every 12 h.
SPIDES = were treated with 4 h Pl at 30 C° and 50-55 %RH, delivered at 5 and 10 d over of 12 d of cool storage, and turning every 12 h, NCOI = negative
control incubation were eggs storage 12 d, no turning and no PI.

First grade chicks,% = % Chicks not suitable for rearing; disqualified by hatchery staff.

““Different letters in columns indicate significant differences based on Duncan’s post-hoc comparisons of means.

*Significant effect in ANOVA at 0.05 probability level.

#i11 : Damaziak et al. (2018)
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Table 5. Effect of extended storage period and short period of incubation during egg storage (SPIDES) on different embryonic mortality

rates.
Treatments
Traits Fresh Eggs** SPIDES 1 SPIDES 2 Negative Control Probability
Early Mortality (%) 0.21 + 0.09° 457 +0.14° 451 +0.11° 7.39 + 0.32° 0.0001
Blood Ring (%) 1.73 + 0.23° 2.67 +0.16° 1.64 + 0.23 2.64 + 0.40° 0.0071
Black Eye (%) 1.48 + 0.19 1.97 + 0.27 1.39 + 0.15 2.06 + 0.26 0.0828
Total Early Mortality (%) 3.42 + 0.34° 9.21 + 0.36° 7.54 + 0.30° 12.09 + 0.63° 0.0001
Mid Mortality (%) 0.61 + 0.11 0.82 +0.19 0.55 £ 0.15 1.09 = 025 0.1496
Late Mortality (%) 1.94 + 0.31° 3.12 + 0.32° 2.06 +0.17° 2.39 + 0.24% 0.0117
Total Embryonic Mortality (%) 597 + 0.52° 13.15 + 0.61° 10.15 + 0.38° 15.58 + 0.88° 0.0001

* Means with different, superscripts, within trait, are significantly different (P < 0.05).
** Fresh eggs were stored for 5 days without heating, SPIDES1 eggs were stored for 15 days and exposed to heat on the 5th day of storage, SPIDES2 eggs
were stored for 15 days and exposed to heat on the 5th and 10th day of storage and Negative control eggs were stored for 15 days without heating.

fian - Elmenawey (2019)



Table 6. Results (means and +SD) of pre-incubation of storage time on chicks quality.

Flock age Treatment N Chicks with score Average score of all chicks Average score of chicks with score < 100
100, %
A COl 126 81.7° 99.1 + 0.66° 95.4 + 1.64°
NSP 121 79.3° 97.5 + 2.75>" 87.5 + 3.48"°
SPIDES 123 88.5° 99.0 + 1.34° 91.8 + 4.92°
NCOI 118 79.6° 96.3 + 3.12° 82.0 + 5.22°
B col 114 65.8° 96.7 + 2.51° 90.4 + 4.67°
NSP 109 53.2%¢ 92.4 + 3.64° 83.8 + 5.63"
SPIDES 115 57.4° 95.5 + 1.10° 89.4 + 3.45°
NCOI 111 49.5° 86.6 + 5.97 ¢ 71.9 + 5.52°
P-values based on complete dataset (all treatments)
Effect of Age 0.021* 0.001*
Effect of Treatment 0.009* <0.001*
Age x Treatment 0.064 0.054

Flock A : younger, Flock B : older.

Number of chicks: A COI = 126, A NSP = 120, A SPIDES = 123, A NCOI = 116, B COI = 114, B NSP = 108, B SPIDES = 114, B NCOI = 109.
““Different letters in columns indicate significant differences based on Duncan’s post-hoc comparisons of means.

*Significant effect in ANOVA at 0.05 probability level.

i1 : Damaziak et al. (2018)



Table 7. Effects of extended storage period and short period of incubation during egg storage (SPIDES) on chick quality traits.

) Treatments
fraits Fresh Eggs** SPIDES 1 SPIDES 2 Negative Control Probability
Chick Weight (g) 43.40 + 0.27" 42.80 + 0.31° 42.95 + 0.23° 41.65 + 0.28" 0.0002
Chick/Egg Weight (%) 67.39 + 0.19° 66.81 + 0.27° 67.05 + 0.19° 64.97 + 030 0.0001
Chick Length (cm) 19.81 + 0.10° 19.71 + 0.08° 19.76 + 0.06° 18.72 + 009° 0.0001
Chick Length/Weight 0.465 + 0.002°  0.461 + 0.004° 0.460 + 0.003 0.450 + 0.003" 0.0407
Yolk Sac Weight (g) 5.73 + 0.03 5.78 + 0.03° 5.68 + 0.03 6.14 + 0.05° 0.0001
Relative Yolk Sac Weight (%) 8.90 + 0.04™ 9.03 + 0.04° 8.87 + 0.07° 9.58 + 0.06° 0.0001
Chick Weight Free Yolk Sac (g) 37.67 + 0.24° 37.02 + 0.30° 37.27 + 0.24° 3551 + 0.27° 0.0001
Chick Weight Free Yolk Sac (%) 58.49 + 0.19° 57.79 + 0.28° 58.18 + 0.21° 55.40 + 0.32" 0.0001
Tona Score 92.30 + 0.28 90.55 + 0.37° 90.65 + 0.29° 88.75 + 0.27° 0.0001

* Means with different superscripts, within trait, are significantly different (P < 0.05).
** Fresh eggs were stored for 5 days without heating, SPIDES1 eggs were stored for 15 days and exposed to heat on the 5th day of storage, SPIDES2 eggs were
stored for 15 days and exposed to heat on the 5th and 10th day of storage and Negative control eggs were stored for 15 days without heating.

i - Elmenawey (2019)



Table 8. Means (+SD) for egg weight and chicks body weight and comparisons based on analysis of variance and Duncan’s multiple range test.

Flock Treatment EW (¢) Chicks BW (g) 7d 14d 21d 28 d 35d 42 d
age Hatching
A COl 59.6 +3.2°  40.6+24°  135+18° 346+ 63° 649 + 124°° 1124 + 206°° 1722 + 287° 2579 + 396°
NSP 506 +21°  388+20" 118+ 11° 292 x 36" 580 + 79° 1060 + 149° 1526 + 207° 2150 + 329°
SPIDES 507 +1.8° 393 +3.0° 126 +19° 319+ 65" 664 +95 1201 +178%° 1691 + 231° 2464 + 293°°
NCOI 55.1+2.3° 392+ 26%° 126 +12° 321 £49%° 656 £98° 1196 + 182°° 1713+ 274 2491 + 342%°
B COl 713+32° 498+ 23 146 +20°  345+53° 627 +105°° 1097 + 161°° 1776 = 248° 2623 + 350°
NSP 66.8+25° 47825 13816 345+ 51° 682 +105° 1205 = 168° 1752 = 241° 2472 + 334°
SPIDES 68.0+24° 480=x31° 136+ 13°  313+29°° 595 +68°° 1124+ 112*° 1655+ 207*° 2497 + 321°
NCOI 67.6+22°  485x26° 144 +15°° 3331 52° 635+ 100°° 1138 + 173*° 1780 + 311° 2333 + 485°
P-values based on complete dataset (all treatments)
Effect of age <0.001* <0.001* <0.001* 0.051 0.862 0.869 0.031* 0.240
Effect of treatment - 0.002 0.001 0.024* 0.827 0.306 0.077 0.001*
Age x Treatment - 0.930 0.342 0.021* <0.001* 0.004 0.081 0.011*

Flock A : younger, Flock B : older.

Number of chicks: A COl = 126, A NSP = 120, A SPIDES = 123, A NCOI = 116, B COI = 114, B NSP = 108, B SPIDES = 114, B NCOI = 109.

*“Different letters in columns indicate significant differences based on Duncan’s post-hoc comparisons of means

*Significant effect in ANOVA at 0.05 probability level.
#i11 : Damaziak et al. (2018)
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