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Abstract:   Fertile eggs from four Egyptian chicken strains were incubated 

on successive hatches and examined for deformities and embryo 

abnormalities as possible causes of poor hatchability. Hatch effect was also 

investigated. Results revealed that hatch influenced embryonic mortalities 

(Early, Mid and Late deaths), unabsorbed yolk sac, unclosed abdomen 

(exposed viscera), pipped un-hatched chicks, sticky chicks, dwarfism / or 

deformed body, edematous neck, deformed leg (s) and abnormal positions 

(head over right wing, head toward narrow end and right shank over head). 

Non significant hatch effect was recorded on deformed neck, beak, head, 

head over /under left wing, left shank over head, more than two beaks as 

well as more than two wings. 

INTRODUCTION  

Hatchability problems are major concerns of hatchery-men. 

Immediate solutions to these problems are ways to ensure profitability. 

Many procedures went wrong in the process of incubation and hatching 

causing these problems (Singh, 1995). Hatching failure resulted from two 

main causes; ova failed to be fertilized, or fertilized eggs failed to hatch in 

addition to embryonic mortalities occurred at any stage of development and 

for a variety of reasons (Birkhead et al., 2008).  Ley et al. (1986) reported 

that death in embryos was due to both severe edema (45%) alone and in 

combination with malpositioning (55%). They also added that poor 

hatchability of ostrich eggs was related to malpositioning of the embryo in 

relation to the air cell. 

Approximately 20% of eggs normally did not hatch; the majority of 

this expected percentage of embryonic mortality occurred during the first 

and last weeks of incubation (Lyons, 2003).  Balat (1978) concluded that 

malpositions detected were six in number (head in small end, head between 
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thighs, head under left wing, head under right wing, head under yolk sac and 

horizontal embryos) with frequencies ranged from 0.003 to 0.133 and 

showed line differences. 

Brown et al. (1996) reported that malpositioning was a significant 

cause of death of ostrich embryos (55% of 111deaths during the last 10 to 

14 day of incubation). Absence of egg turning resulted in adhesion of the 

embryo to the inner shell membrane, and  increased incidence of 

malpositions as reported by Wilson, 2003. He added that; swollen head and 

back of neck (exudative diathesis-increased capillary permeability), were 

caused by nutritional deficiencies especially vitamin E or selenium. Ernst et 

al., (2004) concluded that hatch failure resulted from infected eggs, which 

could be detected by their abnormal color and odor, malpositioned embryos 

(other than head under right wing and in the large end of the egg), 

excessively wet or dry embryos indicated incorrect incubator humidity, 

extended or improper egg storage, or poor shell quality as well as 

genetically abnormal embryos. Purohit et al. (1974) reported that embryos 

with head located under the left leg were detected with frequencies as high 

as 0.20 and this case was not always lethal. 

The objectives of this paper were to determine possible causes of 

poor hatchability of fertile eggs concerning deformities and abnormalities as 

well as determination of hatch effect on these abnormalities. 

MATERIALS AND METHODS  

This study was conducted on hatching eggs of four local Egyptian 

chicken strains on seven subsequent hatches at the Department of Animal 

Husbandry and Animal Wealth Development, Faculty of Veterinary 

Medicine, Alexandria University, throughout the period from November 

2008 to December 2009. A total number of 34981 hatching eggs were used 

as shown in Table (1): 

Table (1): Total number of eggs set for seven different hatches. 

Hatch 1 2 3 4 5 6 7 Total 

Total number 

of eggs set 
9326 8062 1111 1577 5572 4463 4870 34981 
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Eggs were stored for two days at 18 
o
C and 75% RH after collection before 

incubation. Cracked eggs, thin shells, dirty eggs and abnormal in size or 

shape, were eliminated. Eggs were fumigated using formaldehyde gas 

(Mixing of 40 ml formalin 40% and 20 g Potassium permanganate /3 m
3
 of 

cabinet area). Eggs were set vertically with broad end up in the setting trays 

according to their strains. Incubation temperature was 37.5
o
C and relative 

humidity was 65% which kept all over the period of optimum hatchability. 

Eggs were turned automatically eight times a day from the second day of 

egg setting until the 18
th
 day of incubation with turning angle was ± 45 

degree from vertical position. On the seventh and 14
th
 day of incubation 

mass candling was done. On the 18
th
 day of incubation; the eggs were then 

transferred to the Hatcher. Un hatched eggs were broken out for 

examination. 

Studied traits: 

After the hatches were completed, all un-hatched eggs were opened 

and examined. Numbers and percentages of dead embryos (early dead from 

0 to 7 days, mid dead from 8 to 14 days and late dead from 15 to 21 days) 

were recorded. Percentages of sticky and pipped unhatched chicks, 

percentages and kind of malpositions (head toward narrow end, head over 

right wing, head over/under left wing, right shank over head and left shank 

over head), percentages and kind of embryonic deformities (dwarfism 

/deformed body, edematous neck, deformed neck, deformed beak { crossed 

beak, twisted beak, missing beak, short beak and parrot beak}, deformed 

head {exposed brain and/or missing eye (s)}, deformed legs, more than two 

beaks, more than two legs, more than two wings and unclosed abdomen 

{ exposed viscera}) were recorded for different hatches. 

Statistical Analysis: 

The data were subjected to non parametric one-way analysis of 

variance procedure (proc NPAR 1 way). Kruskal Wallis test which 

corresponds to one way ANOVA for continuous variables. The output were 

the mean scores (number of points above medians) for variables, classified 

by hatch. 

HO: All the distributions are identical (all the variables have the same distributions 

and the same Median) 

HA: At least one of the distributions is different 

Proc NPAR1way ANOVA Data=name; 
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Class    name;                         one and only one Independent class 

(Hatch) 

Var      names;                             (all the dependent variables studied) 

Run; 

And the results of this statistic is compared to a c
2 
distribution 

Statistical analysis was conducted using SAS soft ware (SAS, 

Institute, 2002) 

RESULTS AND DISCUSSION 

I: Embryonic Mortalities  

I.1. Early Dead Embryos (Fig.1) 

Hatches differed significantly for early dead embryos. The highest 

mean score recorded for the fifth hatch, while the lowest one recorded for 

the fourth one (0.537 and 0.472) with percentages 22.96% and 12.26%. 

(Table 2) 

I.2. Mid Dead Embryos (Fig. 2) 

Significant differences were recorded among hatches for mid dead 

embryos. Mean score of seventh hatch was higher than third hatch (0.506 

and 0.491) with percentages 5.56% and 2.66% (Table 2). 

I.3. Late Dead Embryos (Fig. 3) 

Late dead embryos differed significantly among hatches. The highest 

mean score recorded for hatch number six, while the lowest one recorded 

for the second hatch (0.591 and 0.446) with percentages (41.20% and 

20.32%). These results agreed with Hutt and Covers 1931. They found that 

malpositions in embryos of 18 days or older were apparently responsible for 

24.4 percent of the total mortality. But disagreed with Christensen et al., 

1996 who found that late embryonic mortality in the hatching unit increased 

by 3.0 to 5.6% along with increasing in egg weight and egg quality 

deterioration (Table 3). 

II. Incubation Managements 

II.1. Unabsorbed Yolk Sac. (Fig.4) 

Hatches differed significantly for unabsorbed yolk sac (Table 3). The 

highest mean score recorded for the sixth hatch, while the lowest one 

recorded for the second hatch (0.524 and 0.482) and the corresponding 

percentages were 17.79% and 10.37%. 
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II.2. Sticky Embryos. (Fig. 5) 

Significant differences were found among hatches for sticky 

embryos (Table, 3). The sixth hatch was higher than the fifth hatch 

(0.535and 0.489) with percentages 13.16% and 4.61%. 

II.3: Pipped unhatched chicks (Fig.6) 

Significant differences among hatches were present for pipped 

unhatched chicks. The sixth hatch recorded higher mean score than the first 

one (0.530 and 0.488); and the corresponding percentages were 12.07 and 

4.33 (Table, 3). 

III. Abnormalities and Deformities  

III.1: Dwarfism /Deformed body (Fig. 7) 

There were significant differences among hatches for 

dwarfism/deformed body. The highest mean score recorded for the sixth 

hatch, while the lowest one recorded for the third and the fourth hatches 

(0.506 and 0.495) with corresponding percentages 2.36 and 0.00. (Table 4) 

III.2: Edematous neck (Fig. 8) 

Edematous neck differed significantly among hatches. Hatch number 

six recorded higher mean score than the third and fourth hatches (0.552, 

0.456 and 0.456; respectively) with the corresponding percentages 17.60, 

0.00 and 0.00; respectively (Table, 5). 

III.3: Deformed neck (Fig. 9) 

Deformed neck had low frequencies, so that, hatch had no significant 

influence on it;   percentages for deformed neck among different hatches 

ranged from 0.00 to 0.77 (Table, 5). 

III.4 : Deformed beak (Fig.10) 

Low scores and percentages of deformed beak were found among 

different hatches (0.45   to 2.13% for the 6
th
 and 3

rd
 hatch) (Table, 5). 

III.5 : Deformed head (Table, 6 and Fig.11) 

Non significant differences among hatches for deformed head were 

recorded percentages ranged from 0.73 to 1.76 during the 6
th
 and first hatch. 
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III.6: Deformed leg (Fig. 12) 

Significant differences were recorded among hatches for deformed leg. 

The highest mean score recorded for the fourth hatch, while the lowest one was 

for the fifth and the sixth hatches 0.503, 0.499 and 0.499; respectively; with the 

corresponding percentages 0.77, 0.00 and 0.00 (Table, 6). 

IV: Malpositions . 

IV.1: Head toward narrow end (Fig.13) 

Head toward narrow end of the egg recorded significant differences 

among different hatches; the highest mean score was recorded for the third 

hatch, while the lowest one for the first hatch (0.516 and 0.494), with 

corresponding percentages 5.85 and 1.61. Table (6). 

IV.2: Head over right wing (Fig.14) 

Results in table (7) showed significant differences among hatches for 

head over right wing. the fourth hatch had higher score than the fifth hatch 

0.521 and 0.489 with corresponding percentages 9.96 and 3.91. 

IV.3: Head over/under left wing (Fig.15) 

Head over /under left wing expressed non significant differences 

among hatches with percentages ranged from 0.72 to 2.18 for the 2
nd

 and 6
th
 

hatch (Table 7). 

IV.4: Right shank over head 

Right shank over head revealed significant differences among 

hatches (Table, 7). The highest mean score recorded for the first and the 

fifth hatches, while the lowest one recorded for the second hatch (0.503, 

0.503 and 0.496). The corresponding percentages for these hatches were 

1.57, 1.51 and 0.24. 

IV.5: Left shank over head, More than two beaks and More than two 

legs 

Table 8, showed non significant effects of hatch on left shank over 

head, accompanied with percentage ranged from 0.00 to 0.86% for the 

fourth and first hatch. The same trend recorded for more than two beaks 

(Fig.16); as well as more than two legs (Fig. 17) 
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IV.6: More than two wings and Unclosed abdomen 

There were no significant differences among hatches for more than 

two wings (Table, 9   Fig.18). On the other hand unclosed abdomen (Table, 

9 and Fig. 19) affected significantly by hatch date highest mean score 

recorded for the fourth and the seventh hatches, while the lowest one 

recorded for the first hatch (0.502, 0.502 and 0.498, respectively). The 

corresponding percentages were 0.05, 0.77 and 0.83%; respectively. 
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Table (2): Mean Scores as well as percentages for early dead and mid dead 

embryos of different hatches. 

Hatch 
Total number of 

eggs set 

Number of  examined non 

hatched eggs 

Early dead  (0-7 d) Mid dead  (8-14 d) 

Mean score Percentage Mean score Percentage 

1 9326 1988 0.494 15.90 0.504 5.13 

2 8062 1678 0.483 14.06 0.500 4.41 

3 1111 188 0.530 21.81 0.491 2.66 

4 1577 261 0.472 12.26 0.501 4.60 

5 5572 1150 0.537 22.96 0.497 3.91 

6 4463 1102 0.483 14.07 0.492 2.81 

7 4870 1079 0.516 19.46 0.506 5.56 

Total 34981 7446     

Overall  21.29 % 0.5021 16.84 0.4987 4.42 

Kruskal Wallis test 

D.F. = 6 

Chi-Square 59.788 14.538 

Pr > Chi-Square 0.0001 ****  0.0242 * 

*P Ò 0.05                   ****PÒ 0.0001                NS = non significant  
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Table (3): Mean Scores as well as percentages for late dead embryos, 

unabsorbed yolk sac and sticky embryos of different hatches. 

 

 Hatch 

Total 

number 

of eggs 

set 

Number 

of  

examined 

non 

hatched 

eggs 

Late dead  (15-21 

d) 

Unabsorbed yolk 

sac 
Sticky Embryos 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

1 9326 1988 0.509 29.48 0.503 14.08 0.492 5.58 

2 8062 1678 0.446 20.32 0.482 10.37 0.492 5.07 

3 1111 188 0.523 31.38 0.523 17.55 0.533 12.77 

4 1577 261 0.518 30.65 0.522 17.24 0.497 6.13 

5 5572 1150 0.470 23.83 0.486 11.04 0.489 4.61 

6 4463 1102 0.591 41.20 0.524 17.79 0.535 13.16 

7 4870 1079 0.497 27.71 0.503 13.99 0.498 6.21 

Total 34981 7446       

Overall  21.29 % 0.5077 28.11 0.5061 13.51 0.5051 6.73 

Kruskal Wallis test 

D.F. = 6 

Chi-

Square 
156.619 43.216 109.472 

Pr > Chi-

Square 
0.0001****  0.0001****  0.0001****  

*P Ò 0.05                   ****PÒ 0.0001                       NS = non significant 
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Table (4): Mean Scores as well as percentages for piped unhatched chick 

and dwarfism/deformed body of different hatches. 

Hatch 
Total number of 

eggs set 

Number of  examined non 

hatched eggs 

Pipped unhatched chicks Dwarfism /Deformed body 

Mean score Percentage Mean score Percentage 

1 9326 1988 0.488 4.33 0.500 1.11 

2 8062 1678 0.490 4.71 0.498 0.66 

3 1111 188 0.517 9.57 0.495 0.00 

4 1577 261 0.517 9.58 0.495 0.00 

5 5572 1150 0.495 5.57 0.500 1.13 

6 4463 1102 0.530 12.07 0.506 2.36 

7 4870 1079 0.504 7.23 0.499 0.83 

Total 34981 7446     

Overall  21.29 0.5058 6.49 0.499 1.09 

Kruskal Wallis test 

D.F. = 6 

Chi-Square 90.311 23.069 

Pr > Chi-Square 0.0001****  0.0008*** 

*P Ò 0.05                   ****PÒ 0.0001                                 NS = non significant 
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Table (5):  Mean Scores as well as percentages for edematous neck, 

deformed neck and deformed beak of different hatches. 

Hatch 
Total number 

of eggs set 

Number of  examined 

non hatched eggs 

Edematous neck Deformed neck Deformed beak 

Mean score Percentage Mean score Percentage Mean score Percentage 

1 9326 1988 0.475 3.32 0.500 0.15 0.502 1.51 

2 8062 1678 0.492 6.56 0.500 0.18 0.500 1.01 

3 1111 188 0.456 0.00 0.499 0.00 0.505 2.13 

4 1577 261 0.456 0.00 0.503 0.77 0.501 1.15 

5 5572 1150 0.504 8.70 0.500 0.09 0.498 0.70 

6 4463 1102 0.552 17.60 0.500 0.18 0.497 0.45 

7 4870 1079 0.520 11.68 0.499 0.00 0.500 1.11 

Total 34981 7446       

Overa

ll  
 21.29 % 0.4936 8.00 0.5001 0.15 0.5004 1.06 

Kruskal Wallis test 

D.F. = 6 

Chi-Square 261.497 9.127 10.569 

Pr > Chi-Square 0.0001****  0.1666 NS 0.1027 NS 

*P Ò 0.05                   ****PÒ 0.0001                                 NS = non significant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



M. M. Sharaf, et al 

328 
 

Table (6): Mean Scores as well as percentages for deformed head, deformed 

leg and head toward narrow end of different hatches. 

Hatch 

Total 

number 

of eggs 

set 

Number 

of  

examine

d non 

hatched 

eggs 

Deformed head Deformed leg 
Head toward 

narrow end 

Mean 

score 

Perce

ntage 

Mean 

score 

Perce

ntage 

Mean 

score 

Perce

ntage 

1 9326 1988 0.502 1.76 0.500 0.15 0.494 1.61 

2 8062 1678 0.501 1.43 0.500 0.06 0.499 2.44 

3 1111 188 0.501 1.60 0.502 0.53 0.516 5.85 

4 1577 261 0.501 1.53 0.503 0.77 0.515 5.75 

5 5572 1150 0.499 1.04 0.499 0.00 0.500 2.78 

6 4463 1102 0.497 0.73 0.499 0.00 0.505 3.72 

7 4870 1079 0.499 1.20 0.500 0.09 0.502 3.06 

Total 34981 7446       

Overall  21.29 % 0.500 1.33 
0.500

4 
0.11 0.5044 2.75 

Kruskal 

Wallis test 

D.F. = 6 

Chi-Square 6.469 16.862 29.461 

Pr > Chi-Square 0.3728 NS 0.0098 ** 0.0001****  

*P Ò 0.05                   ****PÒ 0.0001                      NS = non significant 
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Table ( 7 ): Mean Scores as well as percentages for head over right wing, 

head over/under left wing and right shank over head of 

different hatches. 

Hatch 

Total 

number 

of eggs 

set 

Number 

of  

examined 

non 

hatched 

eggs 

Head over right 

wing 

Head over/under 

left wing 

Right shank over 

head 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

1 9326 1988 0.508 7.39 0.501 1.71 0.503 1.51 

2 8062 1678 0.491 4.35 0.496 0.72 0.496 0.24 

3 1111 188 0.499 5.85 0.498 1.06 0.498 0.53 

4 1577 261 0.521 9.96 0.502 1.92 0.497 0.38 

5 5572 1150 0.489 3.91 0.500 1.48 0.503 1.57 

6 4463 1102 0.504 6.72 0.504 2.18 0.499 0.73 

7 4870 1079 0.501 6.21 0.500 1.48 0.501 1.11 

Total 34981 7446       

Overall  21.29 0.5018 5.95 0.5001 1.48 0.4995 0.99 

Kruskal Wallis 

test 

D.F. = 6 

Chi-

Square 
32.401 11.718 21.263 

Pr > Chi-

Square 
0.0001****  0.0686 NS 0.0016 ** 

*P Ò 0.05                   ****PÒ 0.0001                     NS = non significant 
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Table (8): Mean Scores as well as percentages for left shank over head, 

More than two beaks and More than two legs of different hatches. 

*P Ò 0.05                   ****PÒ 0.0001                          NS = non significant 

 

 

 

 

 

 

 

 

 

 

 

 

Hatch 

Total 

number 

of eggs 

set 

Number 

of  

examined 

non 

hatched 

eggs 

Left shank over 

head 

More than two 

beaks 
More than two legs 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

1 9326 1988 0.502 0.86 0.500 0.00 0.500 0.20 

2 8062 1678 0.499 0.30 0.500 0.36 0.500 0.48 

3 1111 188 0.500 0.53 0.502 2.13 0.502 2.13 

4 1577 261 0.498 0.00 0.500 0.00 0.500 0.00 

5 5572 1150 0.500 0.43 0.500 0.00 0.500 0.00 

6 4463 1102 0.499 0.36 0.500 0.27 0.500 0.36 

7 4870 1079 0.499 0.37 0.500 0.28 0.500 0.37 

Total 34981 7446       

Overall  21.29% 0.4996 0.48 0.5003 0.21 0.5003 0.32 

Kruskal Wallis 

test 

D.F. = 6 

Chi-

Square 
8.858 9.208 6.464 

Pr > Chi-

Square 
0.1817 NS 0.1622 NS 0.3732 NS 
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Table (9): Mean Scores as well as percentages for more than two wings and 

unclosed abdomen of different hatches. 

Hatch 

Total 

number 

of eggs 

set 

Number of  

examined 

non hatched 

eggs 

More than two wings Unclosed abdomen 

Mean 

score 
Percentage 

Mean 

score 
Percentage 

1 9326 1988 0.500 0.20 0.498 0.05 

2 8062 1678 0.500 0.24 0.499 0.18 

3 1111 188 0.500 0.00 0.501 0.53 

4 1577 261 0.500 0.00 0.502 0.77 

5 5572 1150 0.500 0.00 0.501 0.52 

6 4463 1102 0.500 0.00 0.501 0.54 

7 4870 1079 0.500 0.00 0.502 0.83 

Total 34981 7446     

Overall  21.29% 0.500 0.11 0.5006 0.38 

Kruskal Wallis 

test 

D.F. = 6 

Chi-Square 2.092 13.950 

Pr > Chi-

Square 
0.9110 NS 0.0302* 

*P Ò 0.05                   ****PÒ 0.0001                               NS = non significant 
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Fig. (1): Early dead embryo (5 days) with blood 

ring. 

Fig. (2): Mid dead embryo (13 days). 

  

Fig. (3): Late dead embryo (20 days). Fig. (4): Unabsorbed yolk sac. 

  

Fig. (5): Sticky embryo to the egg shell. Fig. (6): Pipped unhatched chicks. 
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Fig. (7): Dwarfism/Deformed body (no pelvic 

region found with absence of eyes) 

 

Fig. (8): Edematous neck as a cause of embryonic 

mortality 

  

Fig. (9): Deformed neck with evident abnormal 

curvature. 

Fig. (10): Deformed beak (crossed beak) 

  

Fig. (11): Deformed head (beak and skull) Fig.(12):Deformed leg (curled toe with abnormal 

humorous) 
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Fig. (13): Head toward narrow end of the egg. Fig. (14): Head over right wing. 

  

Fig. (15): Head under left wing Fig. (16): More than two beaks 

 

 

 

 

 

 

 

 

 

 

 

 

 


