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ABSTRACT 

 
A total number of 990 embryonated (fertile) chicken (Arbor Acers) eggs were 

used in this study. The present experiment was conducted to evaluate the influence of 
early inoculation Marek’s disease virus and Reo virus during late embryonic 
development on Hatchability, chicks degree and productive performance in broiler 
chicks.  

The embryonated (fertile) eggs were obtained from a commercial Parent stock 
farm (Cairo Poultry Company, CPC) at 53 weeks of age. The parent hens were 
specific Pathogen free (SPF) for common diseases. All eggs were weighted before 
setting (Zero time) and randomly distributed into equal sex experimental groups 
(treatments).  

The 1st group didn’t receive any treatment and served as sham control. The 2nd 
group drilled only without any injection and served as holed control. The 3rd group 
drilled and injected with distilled water and served as injected control. The 4 th group 
drilled and injected with MD vaccine strain H.V.T. suspended in strilled water. The 5th 
group drilled and injected with MD vaccine Respine suspended in strilled water. The 
6th group drilled and injected with Reovirus vaccine suspended in strilled water. At day 
18 of incubation, when routinely eggs transferred from setter to Hatcher, the eggs 
were injected by EMBREX INOVOJECT machine against Marek’s disease virus and 
Reovirus vaccines as shown above. 
The obtained results can be summarized as follows:  
(1) In ovo vaccination didn’t affect the percent of hatchability and embryonic 

mortality.  
(2) The values of hatchability and mortality were in the normal range: the hatchability 

percent according total setting eggs were 88.4% to 96.4%.  
(3) The total embryonic mortality ratios ranged between 4.27 and 4.85% for eggs 

injected with MD and reovirus, respectively.  
(4) Early embryos injection with MD, H.V.T., Respine and reovirus provide an early 

protection, this improve the performance of chicks such as growth performance. 
Also, activate the immune system more early than post-hatch inoculation.  

Keywords: In ovo administration- Marek’s disease vaccine, Reovirus vaccine – broiler 

chickens – embryonated eggs.  

 
INTRODUCTION 

 

Over the past three decades, the rapidly growing poultry industry has 
accepted labor-saving technologies and improvements in genetic 
selection, management practices, nutrition, and disease control, Johnston 
et al., (1997). EMBREX has developed and marketed the INOVOJECT, an 
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automated egg injection machine that improves Poultry production 
efficiency, Gilder sleeve, 1993 Gilder sleeve et al., 1993, Sarma, et al., 
1995.  

In the poultry industry, hand inoculation of broiler chicks at day of hatch 
is rapidly giving way to the automated introduction of vaccines to the 
embryos by injection through the eggshell at day 18 of incubation, when 
eggs are routinely transferred to hatching trays. The INOVOJECT gently 
injects compounds in precisely calibrated volumes without causing trauma 
to the developing embryo, thereby reducing chick handling, improving 
hatchery manageability through automation and reducing the costs of line 
production. The INOVOJECT system works by  gently lowering an injection 
head onto the top of the egg, a small diameter hollow punch pierces a little 
opening in the shell, a needle descends through this tube to a controlled 
depth (2.54mm), a specific amount of vaccine is delivered and then the 
needle is withdrawn and cleansed in a sterilization wash. The site of 
delivery is a ratio of amnion: embryo injections which varies with the stage 
of development of the egg and depend upon the length of egg incubation, 
Johnston et al., 1997, Gilder sleeve, 1993, Gildersleeve et al., 1993. 

Reoviruses are common in broiler flocks. They are associated with a 
variety of disease, including viral arthritis, malabsorption syndrome and 
chronic respiratory disease, Guo et al.,2003. Vaccination is important to 
control reoviruses. In ovo vaccination of progeny could provide active 
immunity if pullet vaccine failure occurs. In ovo vaccination is popular 
because of increased speed, uniform vaccination and reduced labor costs. 
No reovirus vaccine can be used at full strength for in ovo route because of 
high pathogenicity in embryos. The reovirus – antibody complex vaccine 
used simultaneously with MDV vaccine by in ovo route was employed in 
both specific- pathogen free (SPF) and commercial chickens. Because 
there is no effective practical treatment for MD or Reovirus, vaccination 
appears to be the best measure for control. The MD vaccines commoly 
given to newly hatched chicks or at the late stages of embrogonal 
development in the hatchery.  

The purpose of the present paper is to evaluate  INOVOVJECT 
injection machine on in ovo Marek’s Disease and Reo viruses vaccination 
and approaches to embryo intervention on Hatchability, chick grades and 
chick performance in embryonated (firtile) chicken eggs. The second aim 
of this study was to exmine the imfluence of early inoculation Marek’s 
disease vaccine and Reovirus during late stages of embryonic 
development (incubation time) on the Hatchability, chick grade, chick 
growth performance in broiler chickens.  

  
MATERIALS AND METHODS 

 
Chicken and chicken Embryonated Eggs:  

A total  number of 990 embryonated (fertile) broiler chicken (Arbor  
Acres Parent hens) were obtained from a commercial farm. Cairo Poultry 
company CPC. The parent hens were at 53 weeks of age.  
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Egg Injection Machine:  
The development and operation of the automated egg injection 

machine, the INOVOJECT, has been described previously by 
Gildersleeve, 1993, Gildersleeve et al., 1993 and sarma et al., 1995.  

 
Marek’s Disease Vaccine and ReoVirus vaccine:  

A Herpes virus of Turkey (HVT) serotype 3, strain, MDV vaccine and 
Reovirus vaccines were used as described previously by Sarma et al., 
1995.  

 
In Ovo vaccination:  

In ovo vaccination was performed according to the vaccine 
manufacturer’s directions and in accordance with the procedures 
described in the INOVOJECT operators manual, as described previously 
by Gildersleeve et al.,1993, sharma et al., 1995.  

 
The treatments and data collection:  

The eggs were weighted and the big (heavy) or small (light) were 
removed and randomly distributed into equal sex experiment groups.  

The 1st treatment was didn’t received any treatment and served as 
sham controls. 

The 2nd treatment was drilled (holed  only) without additional treatment 
and served as holed control.  

The 3rd treatment was drilled and injected with saline only and 
considered as control. 

The 4th treatment was drilled and injected with herpesvirus turkey 
(H.V.T.). 

The 5th treatment was drilled and injected with MD rospine virus 
vaccine. 

The 6th treatment was drilled and injected with Reo virus vaccine.  
At the day 18 of in cubation (embryonic development) the in ovo 

administration of Marek’s disease and Reo viruses vaccine to the specific 
pathogen free (SPF). Chicken embryos by INOVOJECT machine (Embryx). 
Fifty hatched chicks were placed from each group (treatment), cumulative 
posthatch mortality was observed weekly.  

The feed and water were provided to chicks free (Ad Libitum) All chicks 
were recived a starter ration were crude protein 22.40% and ME 2950 
Kcal/kg feed from 1-21 day of age. And grower ration contain 19-75% crude 
protein and 3095 k cal/kg feed from 22-49 day of age. The ration were 
formulated according NRC, 1994 as shown in table (1).All chicks were 
vaccinated against the common disease in local are as shown in table (2).  
 
Statistical analysis:  

Data that were collected during this study were statistically analyzed 
using the one way analysis of variance (GLM) statistical analysis (SAS) 
software package (1999). The significance of differences between means 
were tested by Duncan’s Multiple Range Test (1955). 
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Table (1): Composition of commercial broiler diet.  
 
Ingredients 
 

Diet 

Starter 
(0-21) day 

Grower 
(22-49) day 

Corn Yellow 60.50 65.00 

Soybean meal 48% 30.80 25.00 

Corn gluten meal 60% 40.00 3.50 

Corn oil  …. 1.80 

Ground limestone 1.40 1.40 

Dicalcium. Phosphate 2.30 2.30 

Salt (NaCl)  0.35 0.35 

Vitamin- Trace mineral mixture 0.35 0.35 

Dl-Methionine  0.10 0.10 

L-lysine 0.10 0.10 

Coccidiostate 0.10 0.10 

Calculated  Analysis: 

Crude protein  22.40 19.75 

ME Kcal/kg diet 2950 3095 

Calorie/ proyein ratio  131.70 156.70 

Calcium  1.05 1.05 

Phosphorus available 0.45 0.45 

Lysine 1.18 1.18 

Methionine 0.49 0.49 

Methionine + Cystine 0.86 0.86 

Tryptophan 0.25 0.25 

Threonine 0.81 0.81 
Supplied per Kb of diet: Vit. A, 12000 IU; Vit. D3, 2200 IU; Vit. E, 10 mg; Vit. K3, 2mg; Vit. 
B1, 1mg; Vit. B2,4mg; Vit. B6, 1,5mg; Vit. B12,10mcg; Nicotinic acid, 20mg; Folic acid, 
1mg; Pantothenic acid, 10mg; Biotin, 50 mcg; Choline chloride, 500mg; Copper, 10 mg; 
Iron, 30mg; Manganese, 55MG; zinc, 50mg; Iodine, 1mg; Selenium, 0.1mg; Cobalt, 0.1mg.  

 
Table (2): Vaccination program and Treatments.  

Age Treatment 
1 day Tylan (0.5ml/liter), oxyteracycline (0.5 mf/leter) and AD 3E Vitamins 

(1ml/liter) in drinking water.  

5 day Vaccination against New Castle disease with Hitchner B1 in drinking water. 

6  day AD3E vitamins (1ml/liter) in drinking water.   

12 day Vaccination against Gemboro disease in drinking water.  

13 day AD3E vitamins (1ml/liter) in drinking water.  

20 day Vaccination against New Castle disease with Lasota in drinking water. 

21 day AD3E vitamins (1ml/liter) in drinking water.  

27 day Vaccination against Gumboro disease in drinking water.  

33 day Vaccination against New Castle disease with Lasota in drinking water. 

34 day AD3E vitamins (1ml/liter) in drinking water.  
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Table (3): The Hatchability % and embryonic mortality as  affected by egg 
injection  

 
Tre.no 

Hatchability% 
to total eggs 

 
Eggs 

 

 
Viability  

% 

Total 
Mortality % 

Martality 

Early 
 (1-6d) 

Middle 
(7-12d) 

Late 
(13-18d) 

1 88.5 90.12 95.2 6.66 5 1 5 

2 96.4 96.95 98.7 4.24 1 4 2 

3 90.3 91.41 97.3 7.27 3 8 1 

averge 91.73 92.83 97.07 6.06 3 4.35 2.67 

4 84.8 89.17 97.1 7.27 3 4 5 

5 91.5 94.37 97.4 4.27 3 2 2 

6 90.9 94.94 95.3 4.85 1 1 6 
 

RESULTS AND DISCUSSION 
 

(1) The effects Egg injection on hatchability % and chick grade: 
    The effects of treatments (egg injection) on the Hatchability % and 
embryonic mortality and chick grade at hatching day are shown in table (3). 
The hatchability percentage were high for all  experimental group. This good 
results resulted in the very high and excellent hygiene arrangements in the 
hatchery. This hatchery is the best for over the country. Hatchability 
according to total setting eggs or according fertile eggs were very high and 
varied from 88.4% to 96.4% according total setting eggs and varied from 
89.17% to 96.95 according fertile eggs. This mean that the fertility in the 
parent stock was very high and these hatchability didn’t affected by the egg 
injection. With respect to the total mortality percentage during the embryonic 
development (incubation time) as shown in table (3) were around the normal 
value. The value for sham control was 6.6% and for treated (injected) egg 
either injected by MD (H.V.T. or Respine) and Reovirus were 7.27, 4.27 and 
4.85% respectively. This mean that egg injection didn’t affect the embryonic 
mortality (%).  

There was a stitical difference in hatchability, hatch rotes were lower for 
INOVOJECT vaccinated chicks in treated eggs. For reovirus in ovo vaccine, 
the hatchability % didn’t affected by route egg injection (in ovo inoculation). 
The data showed that hatchability % according total setting eggs was 90.9% 
and for embryonated eggs was 94.94. Guo et al., 2003, found approximately 
the same values specific pathogen free (SPF), where these values ranged 
between 92% for control, 95% for MDV, 95% for reovirus and 93% for MDV 
and Reovirus (reovirus – Antibody Complex). They found also that the 
mortality percent was 5% occurred in the MDV vaccine group and 5.2% in the 
combined vaccine group. No mortality accured in the reovirus – antibody 
compelx group.  

Guo et al., 2003, found that the hatchability % for commercial control eggs 
was 96% and eggs that received vaccines had a hatchability ranging from 
94% to 100%. There was 2.3% mortality in the group that received the 
combined vaccine. No mortality accured in the other groups. No vaccine 
adversely affected hatchbility, mortality of hatched chickens. Reovirus 
vaccine alone or combined with MDV provided comparable protection against 
reovirus challenge. There were no significant differences in protection when 
the vaccines were used separately or combined, Guo et al., 2003, Sarma et 
al., 1995. Giam brone et al., 2001.  
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(2) Body weight (BW) and Body weight gain (BWG):  
Weekly Body weight (BW) and Body weight gain (BWG) after egg 

injection with Marek’s disease (MD) virus and Reo virus compared with egg 
weights, are shown in tables 4 and 5. Egg weight ranged between 59.00 and 
62.16 gm. Hatching body weight ranged between 36.34 and 40.18gm. 
Treatment 5 (injected with Respine MD virus) was higher in hatchability (%) 
also, higher in body weight from hatch to Marketing time. Treatment 4 
(injected with H.V.T. MD) was the lowest in hatching rate (hatchability%) also, 
was the Lighter body weight (less) than other treated groups or control 
groups. With regarding to body weight gain (BWG), (table 5), the treatment 
injected with Respine MD vaccine was higher in body weight gain. Marek’s 
disease virus is normally propagated and assayed in newly hatched chicks 
and embryonated eggs, Calnek and Witter, 1991. Newly hatched chicks 
inoculated with serotype 1 MDV develop lesions that can be detected 
histologically in ganglia, nerves and certain viscera after 2-3 weeks. All these 
responses are markedly enhanced in chicks lacking maternal antibodies 
against MD, Calnek (1972). Virus Pocks develop on the chorioallantoic 
membrane of chicken embryos following yolk sac inoculation with cellular 
MDV preparation. The growth potential of serotype 1 MDV is less than for 
serotype 2 and 3 in 18-day embryos, Sharma (1987).  
 
Table (4):  Treatments effects (Means ± S.E.) on Body Weight (g) of 

broiler chicks during different age.  

Tre.no Age (week) 

HW* EW** 1 2 3 4 5 6 7 
1 38.23 

± 0.35b 

61.49 

±0.39ab 

102.44 

±1.96bc 

293.99 

±6.49ab 

520.77 

±12.78a 

913.0 

± 23.37ab 

1072.1 

± 23.76c 

1404.38 

± 30.48c 

1752.24 

±50.43bc 

2 38.48 

± 0.34b 

60.63 

± 0.39b 

105.33 

±1.92ab 

302.45 

±6.35ab 

503.07 

±12.18a 

964.56 

± 22.54a 

1154.75 

± 22.92ab 

1495.86 

± 28.28ab 

1829.1 

± 49.12ab 

3 39.18 

± 0.34a 

61.93 

± 0.39a 

105.04 

± 1.92b 

313.36 

± 6.35a 

491.77 

±12.32a 

954.56 

± 22.54a 

1150.54 

± 22.92ab 

1480.89 

± 28.28ab 

1890.20 

± 49.12ab 

avrege 38.63 61.35 104.27 303.27 505.20 944.04 1125.80 1460.38 1823.85 

4 38.34 

±0.35c 

59.02 

±0.39c 

98.44 

±1.92c 

287.01 

±6.35b 

443.28 

±12.18b 

861.28 

±22.28bc 

1103.3 

±22.66bc 

1405.36 

±27.95b 

1739.82 

±46.78c 

5 40.1 

±0.34a 

62.16 

±0.39a 

110.12 

±1.94a 

309.78 

±6.42a 

489.89 

±12.62a 

841.12 

±23.08c 

1181.35 

±23.47a 

1521.48 

±29.32a 

1942.65 

±48.50a 

6 38.71 

±0.35b 

61.34 

±0.39ab 

101.07 

±1.92bc 

295.03 

±6.35ab 

491.94 

±12.32a 

836.46 

±22.28c 

1146.12 

±22.66ab 

1442.73 

±27.95ab 

1776.99 

±47.33bc 

a, b, c… etc      mean within the same column having different letters are significantly 
different. (p≤ 0.05).  
** Egg weight /g.  
* Hatch weight /g.  
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Table (5): Treatments effects (Means ±  S.E.) on Body Weight gain 
(B.W.G.) as affected by MD virus. IN OVO injection in broiler 
chicks.  

Tre.no 

Age (week) 

WG1 WG2 WG3 WG4 WG5 WG6 WG7 
Total 
W.G. 

1 71.17 
±1.9c 

190.47 
±5.27b 

225.07 
±10.87a 

392.49 
±17.99bc 

159.55 
±17.81c 

339.27 
±21.92a 

351.05 
±27.25a 

1727.31 
±42.22c 

2 76.81 
±1.87ab 

197.32 
±5.21ab 

202.29 
±10.61ab 

464.74 
±17.57a 

186.26 
±17.81c 

346.49 
±21.10a 

339.47 
±26.56a 

1803.86 
±41.15abc 

3 72.91 
±1.87cb 

208.32 
±5.21a 

177.42 
±10.61bc 

462.84 
±17.57a 

195.93 
±17.39cb 

330.35 
±20.61a 

401.45 
±26.89a 

1858.25 
±41.67ba 

              73.63 198.70 201.59 440.02 180.58 338.70 363.99 1796.47 

4 69.99 
±1.85c 

187.91 
±5.15b 

158.57 
±10.38c 

414.28 
±17.18ab 

243.85 
±16.99b 

303.21 
±20.14a 

377.44 
±25.61a 

1751.94 
±39.69bc 

5 78.43 
±1.9a 

199.66 
±5.27ab 

176.18 
±10.87bc 

351.23 
±17.99cd 

340.85 
±17.81a 

337.99 
±21.36a 

421.18 
±26.56a 

1910.88 
±41.15a 

6 70.87 
±1.85c 

193.6 
±5.15ab 

195.06 
±10.49ab 

335.98 
±17.37d 

316.02 
±16.99a 

303.08 
±20.14a 

360.31 
±25.92a 

1793.72 
±40.16bac 

a, b, c,d… etc mean within the same column having different letters are significantly 
different. (p≤ 0.05).  

 
The vaccination with MDV vaccines at the 18th day of embryonation 

resulted in active infection in chickens and titer of recoverable virus at 1 week 
of age was higher in chicks vaccinated at the 18th day of embryonation than 
the chicks vaccinated at hatch. Early protection by embryo vaccination with 
serotype 2 vaccine induced significantly higher protection than post-hatch 
vaccination. This improve the performance of chicks such growth 
performance.  

Growth rates (table 6) as affected by MD virus in ovo injection in broiler 
chick embryos. The data showed that Respine virus vaccine treatment 
enhanced the growth rate. The growth rate calculated from the body weight 
gain, for this reason exhibit the same trend as body weight gain. 
 
Table (6): Means ±  S.E. of Growth rate (G.R.) as affected by MD virus. IN 

OVO injection in broiler chicks.  

a, b, c,… etc mean within the same column having different letters are significantly 
different. (p≤ 0.05) 
 
Mortality ratios:  

In ovo vaccination against MD virus does not affect the mortality rate 
during the all life of chicks (table 7). The mortality rate for control treatments 
or treated (vaccinated groups) were in normal values.  

Tre.no 
Age (week) 

 GR1  GR2  GR3  GR4  GR5 GR6 GR7 
1 53.56±0.77ab 48.48±0.72ab 27.70±1.12a 27.5±1.05b 8.06±0.99c 13.65±0.81a 10.9±0.77a 

2 55.44±0.77a 47.52±0.72b 24.44±1.08b 31.58±1.02a 8.75±0.99c 12.93±0.78a 10.09±0.76a 

3 52.8±0.77b 49.74±0.72a 21.68±1.1b 31.80±1.02a 9.48±0.96c 12.65±0.76a 11.62±076a 

 53.93 48.58 24.61 30.29 8.76 13.08 10.87 

4 54.53±0.76ab 48.85±0.71ab 21.24±1.1b 31.46±1.00a 12.73±0.94b 12.16±0.74a 11.68±0.73a 

5 54.99±0.77ab 46.92±0.72b 21.84±1.1b 25.81±1.04b 12.7±0.99a 12.56±0.79a 12.09±0.76a 

6 54.00±0.76ab 48.8±0.71ab 24.2±1.1b 25.28±1.01b 16.6±0.94a 11.54±0.74a 10.97±0.74a 
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Table (7): Mortality rates for treatments at different ages. 
  
The effect of Reovirus vaccination:  

In young meat-type chickens, economic losses related to reovirus 
infections are frequently associated with increased mortality, Rosenberger et 
al., 1997, and a general lack of performance including diminished weight 
gains, poor feed conversions, uneven growth rated, and reduced 
marketability of affected birds. If a live vaccine is used, it should be 
administered prior to the onset of egg production to prenent transovarian 
transmission of the vaccine virus. The advantages of this type of 
immunization program include immediate protection of 1-day – old progeny 
provided by mternal antibody and a limitation of the potential for vertical 
transmission that has been shown to be economically significant, 
Rosenberger, 2003  

In ovo vaccination (injection) against MD virus has been effective in 
preventing lesion development in vaccinated broilers, Marsh et al., 1997. The 
results of this study indicate that INOVOJECT system currently in use in 
hatcheries are efficient in delivering HVT vaccine to the egg without a 
significant loss in vaccine activity as the vaccine progresses through the 
machine. Efforts to extend the technology for other viral vaccine including 
Newcastle, bronchitis and bursal disease and bacterial and parasitic vaccine 
are in progress. Collectively, these studies demonstrate that in ovo 
vaccination technology using approved vaccine is a safe, efficacious and 
convenient method for vaccination of Poultry, Ricks et al., 1999., Zhang and 
Sharma, 2001., Wakenell et al., (2002).  

 
Treatments 

Ages (Weeks) 

1 2 3 4 5 6 

Control 1 
(no enjection) 

1/50 - 1/50 - - 3/50 

Control 2 
(holed only) 

1/50 - - 1/50 1/50 2/50 

Control 3 
(distilled 
water) 

1/50 - 1/50 - - 2/50 

H.V.T. 
 

- - - - - - 

Respine virus 
 

1/50 - 1/50 - - 1/50 

Reo virus 
 

- - - - - 2/50 
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    احل      المر                                                               تأثير التحصين ضد مرض الماريك وفيروس الريو فى داخل  اليليض خل  

  ى        فلى يلدار                                          على نسية الفقس وجودة الكتاكيل  وننتاجيتالا  ى                       األخيرة من النمو الجنين
        التسمين

    منللى    و    وقى     م دسللـ        يدالمنعللـ       عللاد  ع   ،   مد ـ                  فللاتن عيلدالفتاح أحلل    ،      مد ـ                     أحملد محمللد القيللاتى محلل
                 سعيد مصطفى السيد

                                                      نتاج الحيوانى ـ كلية الزراعة ـ جامعة القاهرة ـ الجيزة      قسم اإل
 

بيضة تسمين مخصبة من ساللة أربورأيكرز. وقد صممت هذه  990استخدم فى هذه الدراسة 
نى مو الجنين النالدراسة لتقييم تأثير التحسين المبكر لمرض الماريك وفيروس الريو خالل المراحل المتأخرة م

 لكتاكيت والكفاءة اإلنتاجية فى كتاكيت بدارى التسمين. على نسبة الفقس وجودة ا
هرة ة القاالبيض المستخدم فى الدراسة تم الحصول عليه من مزارع تجارية لقطعان أمهات التسمين )شرك

ألمراض اأسبوع من العمر وكانت هذه األمهات خالية من  53للدواجن( وكانت الدجاجات األمهات على عمر 
 الشائعة. 

ية تجريب                                                                              كل البيض تم وزنه فرديا  قبل وضعه فى المفرخ وتم توزيعه عشوائيا  إلى ستة مجاميع
 بيضة.  165متساوية بكل منها 
 (1                                                  لم تجرى على البيض أى معاملة إطالقا  وكان للمقارنة ) المعاملة األولى
 (2تم ثقب البيض فقط بدون أى حقن وكان مقارنة ) المعاملة الثانية

 (3تم ثقب وحقن ماء مقطر معقم داخل البيض وكان مقارنة ) لثالثةالمعاملة ا
مى ى الروالبيض تم ثقبه وحقن فيروس التحصين لمرض الماريك من ساللة الهربس ف المعاملة الرايعة

H.V.T.  
 . Respineن البيض بها تم ثقبه وحقن فيروس التحصين لمرض الماريك من ساللة ريسب المعاملة الخامسة

 البيض بها تم ثقبه وحقن فيروس التحصين لمرض الريو.  ة السادسةالمعامل
اكينة خدمت مالتحصين أجرى فى اليوم الثامن عشر من التفريخ عند نقل البيض من المفرخ إلى الفقس واست

حقن ل الوقد اتخذت كل االشتراطات الصحية والنظافة والتعقيم والغسيل للماكينة خال EMBREXحقن البيض 
 وضح فى تعليمات التشغيل للشركة المنتجة. كما هو م

 وكان  أهم النتائج كما يلى: 
ى خالل لجنين                                                                                 حقن البيض باستخدام ماكينة حقن البيض لم يؤثر سلبا  على نسبة الفقس أو نسبة النفوق ا -1

 فترة النمو الجنينى )التفريخ(. 
ـ  88.4ن مراوحت نسبة الفقس قيمة النسبة المئوية للفقس والنفوق الكلى كانت فى المدى الطبيعى وت -2

96.4% . 

لى عللبيض المحقون بفيروس التحصين للماريك والريو  %4.85و 4.27نسبة النفوق الجنينى كانت  -3
 الترتيب وهى فى المدى الطبيعى فى المفرخات الحديثة فى هذا العمر من األمهات. 

راض المبكرة ضد هذه األم التحصين المبكر بحقن البيض بفيروس الماريك أو الريو وفر الحماية -4
نتاجية ءة اإلللكتاكيت الفاقسة وكذا أدى إلى تنشيط الجهاز المناعى المبكر مما أدى إلى تحسين الكفا

 وتحسين الحماية المناعية ضد العدوى بعد الفقس فى هذه الكتاكيت.

ى وزن فيادة ( كانت أعلى فى وزن الجسم والزRespineالمعاملة التى حقنت بفيروس الماريك )ساللة  -5
رول الجسم ومعدل النمو على كل األعمار التى درست عن المعامالت األخرى وكذا مجموعات الكنت

 )المقارنة(. 


