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1. Intrоduсtiоn 

In-ovo injection is applied in order to provide 

positive effects on hatchability, chick quality and chick 

performance by giving various substances to amniotic 

fluid during the development of the embryo (Uni and 

Ferket 2004; Abdulqader et al. 2017; Açıkgöz and 

Kırkpınar 2017; Peebles 2018). In-ovo application was 

first applied to turkey eggs for vaccination against 

Marek’s disease by Sharma and Burmester (1982).  

In recent years, in ovo application have received 

considerable interest from researchers and has been 

used in-ovo applications of substances such as 

carbohydrates (Tako et al. 2004; Salmanzadeh et al. 

2012), proteins (Ohta et al. 1999; Bhanja et al. 2014), 

vitamins (Ipek et al. 2004; Selim et al. 2012; Bello et 
al. 2015), minerals (Ghobadi and Matin 2015; 

Ebrahimi et al. 2016; Jose et al. 2017), 

prebiotic/probiotics (Ashouri 2014; Pruszynska-

Oszmalek et al. 2015; Majidi-Mosleh et al. 2017; 

Triplett et al. 2018), hormone (Moore et al. 1994; 

Kocamis et al. 1999) and bee products (Coşkun et al. 

2014; Aygun 2016; Bozbay et al. 2016). 
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Manganese (Mn) is a trace element for animal 

nutrition. Its plays a vital role in growth, leg 

development and perosis prevention because it is 

involved in many enzyme systems in carbohydrate and 
lipid metabolism (Olgun 2017). Egg yolk is the main 

source of trace elements during the incubation period.  

However, trace elements as Mn, zinc and copper are 

thoroughly decreased in concentration in yolk which is 

the main reservoir of the trace minerals 17th incubation 

(Yair and Uni 2011). The in ovo injection of these 

elements in the last period of the incubation may 

support embryo development. In ovo injection of trace 

elements have been reported to improved post-hatch 

chicken growth, and bone properties (Oliveira et al. 

2015). Yair and Uni (2011) reported that in ovo at the 
17th day of injection of mineral include Mn (0.36 

mg/egg) increased their consumption by the broiler 

embryo.  

The aim of this study were to determined effect of 

in ovo injection of Mn-bioplex as organic Mn sources 

into breeder quail eggs on hatching parameters and 
some measure of the body. 
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 This study investigated the effects of in-ovo injection of manganese on some 

organ weights and length in quail hatching (Coturnix coturnix japonica) eggs. 
In total, 400 quail hatching eggs were randomly divided into four treatment 
groups of 100 eggs per treatment with four replicates of 25 eggs each. On the 
14th day of incubation, eggs from group 1 were not injected (control(C)), 
group 2 was injected with Mn-bioplex at 20 µg per egg (Mn20), group 3 was 
injected with Mn-bioplex at 40 µg per egg (Mn40), and group 4 was injected 
with Mn-bioplex at 80 µg per egg (Mn80). There were no significant 

differences among treatments for chick weight, yolk sac weight, liver weight, 
and heart weight. The highest chick length was obtained from the C treatment. 
No significant differences were found in chick length among Mn treatment 
groups. The beak length of C treatment were lower compares with that of the 
Mn80 treatment group (P<0.05). But no significant differences were observed 
in beak length among Mn treatments groups. The leg length in C group was 
significantly lower than Mn40 and Mn80 treatments groups, except Mn20 
treatment group (P<0.01). As a result, it can be said that injection of Mn into 

the hatching quail eggs causes the chick and leg lengths to decrease, and beak 
length to increase without affecting the weight parameters examined. 
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2. Materials and Methods 

Hatching Eggs 

This research was carried out at the hatchery 

laboratory, Department of Animal Science, Faculty of 

Agriculture, Selcuk University, Konya, Turkey. A total 

of 400 quail hatching eggs with an average weight of 

11-12 g was obtained from Japanese (Coturnix coturnix 

japonica) quails reared on a local farm (Konya, 

Turkey). The eggs randomly assigned to four treatment 

groups with 100 eggs per treatment with four replicates 

of 25 eggs each.  

Incubation Management 

Eggs were incubated in a commercial incubator at 

37.5 °C and 55-60% relative humidity and the eggs 

were turned 12 times at 90° per day until d 14 of 

incubation. The incubator condition were changed to 

37.2 °C and 75% relative humidity. 

Prepare of the solutions 

Manganese-bioplex (15 % Mn) was used as an 

organic manganese source in the experiment. 

Manganese-bioplex was dissolved in 0.9 % NaCl 

containing 20, 40 and 80 µg Mn per egg of the 
solution. The treatment groups were as follows: (1) 

Control (uninjected; C), (2) injected with Mn-bioplex 

at 20 µg per egg (Mn20), (3) injected with Mn-bioplex 

at 40 µg per egg (Mn40) and (4) injected with Mn-

bioplex at 80 µg per egg (Mn80).  

Injection Procedure 

After the blunt end of the egg was disinfected with 

the 70% alcohol, a hole was opened with a micromotor 

(Strong 210, Korea). The Mn solution were injected 

(0.20 ml) into the amnion fluid with a 26-gauge plastic 

disposable syringe. After the injection, the eggs were 

transferred to the hatch baskets after the hole was 

sealed with the adhesive. 

Organ weights and lengths 

After the incubation, 8 chicks from each treatment 

were randomly selected, weighed, some tissues and 

organ lengths (chick, beak, wing, and leg) were 
measured with a micrometer by adapting to Molenaar 

et al. (2008) and killed by cervical dislocation. The 

yolk sac, liver, and heart were removed; they, along 

with the yolk-free chick body, were weighed to the 

nearest 0.001 g. Organ weights were expressed as a 

percentage of chick body weight.  

Statistical analysis 

At the end of the experiment, the variance analyses 

were applied to all variables obtained from the trial 

groups (Minitab 2000), and the differences between 

means of the groups were determined by the Duncan 
test (Duncan 1955). 

3. Results and discussion 

The effects of in-ovo injection of Mn on chick 

weight, yolk sac weight, liver weight, and heart weight 

are shown in Table 1.  

Table 1 

The effects of in-ovo injection of Mn on chick weight, yolk sac weight, liver weight, and heart weight 

Parameters Manganese levels, µg/egg SEM   P-value 

0 20 40 80 

Chick weight, g 9.02 8.40 7.74 8.41 0.334 0.095 

Yolk sac weight, % 0.935 1.164 1.096 1.172 0.0928 0.278 

Liver weight, % 0.182 0.192 0.166 0.190 0.0138 0.567 

Heart weight, % 0.071 0.066 0.066 0.123 0.0287 0.526 

There were no significant differences among 

treatments for chick weight, yolk sac weight, liver 

weight, and heart weight. Similarly, Oliveira et al. 
(2015) and Yair et al. (2015) reported that injection of 

mineral mixtures with different Mn (from 0.013 to 

0.039 mg per egg) content into the egg did not affect 

hatching weight in broilers. 

The effects of in-ovo injection of Mn on chick 

length, beak length, wing length, and leg length are 

presented in Table 2.  

Table 2 

The effects of in-ovo injection of Mn on chick length, beak length, wing length, and leg length 

Parameters Manganese levels, µg/egg SEM P-value 

0 20 40 80   

Chick length, cm 11.12a 10.44b 10.46b 10.49b 0.140 0.005 

Beak length, mm 4.82b 5.53a 5.09ab 5.03ab 0.155 0.028 

Wing length, mm 19.91 20.13 20.26 20.12 0.441 0.957 

Leg length, mm 11.98a 11.05ab 10.01b 10.17b 0.338 0.002 
a,bMeans within a line with different superscripts differ significantly (P < 0.05). 
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The highest chick length was obtained from the C 

treatment. No significant differences were found in 

chick length among Mn treatment groups. The beak 

length of C treatment were lower compares with that of 

the Mn20 treatment group (P<0.05). But no significant 

differences were observed in beak length among Mn 

treatments groups. The leg length in C group was 

significantly higher than Mn40 and Mn80 treatments 

groups, except Mn20 treatment group (P<0.01). In 

previous studies, no studies have been conducted to 

report the effects of treatments on chick length. 
However, Oliveira et al. (2015) and Yair et al. (2015) 

showed that injection of mineral mixtures with 

different Mn (from 0.013 to 0.039 mg per egg) content 

into the egg did not affect tibia length in broilers. 

Contrary to the present study, early studies have 

reported that Mn deficiency in the diet causes shortness 

of legs and beaks in chicks (Caskey and Norris 1939). 

(Favero et al. 2013a; Favero et al. 2013b) reported that 

broiler breeders fed diets containing different levels of 

Mn (164 or 204 mg/kg) did not affect tibia or chick 

length. Similarly, Bozkurt et al. (2015) reported that 
the addition of Mn at levels of 6.25, 12.50, 25 and 50 

mg/kg to broilers did not affect tibia length and weight 

at the end of the trial. These differences may be due to 

the method of administration (addition of diet or 

injection into egg) of Mn. In addition, shortening of the 

leg length as a result of Mn injection into egg may 

result in an advantage in preventing bone abnormalities 

that may be caused by rapid growth during the 

breeding period. The long beak length may be 

advantageous in terms of feed intake after incubation. 

On the other hand, this situation may negatively affect 
animal welfare by the beak trimming and by increasing 

pecking during the production period. 

As a result, it can be said that injection of Mn into 

the hatching quail eggs causes the chick and leg lengths 

to decrease without affecting the weight parameters 

examined and further studies are needed.  

4. References 

Abdulqader AFA, Olgun O, Yıldız AÖ (2017) In Ovo 

Besleme. Hayvansal Uretim 58, 66-79. 

Açıkgöz Z, Kırkpınar F (2017) Etlik Piliç Üretiminde 

Erken Dönem Besleme Uygulamaları. Hayvansal 

Uretim 58, 66-73. 

Ashouri J (2014) Effect of in ovo and early feeding 

with Probiotic and Honey on performance, immune 

system and gut Microbial population in broiler 

chickens. University of Zabol. 

Aygun A (2016) The effects of in-ovo injection of 

propolis on egg hatchability and starter live 

performance of japanese quails. Brazilian Journal 

of Poultry Science 18, 83-9. 

Bello A, Nascimento M, Pelici N, Womack S, Zhai W, 

Gerard P, Peebles E (2015) Effects of the in ovo 

injection of 25-hydroxycholecalciferol on the yolk 

and serum characteristics of male and female 

broiler embryos. Poultry Science 94, 734-9. 

Bhanja S, Sudhagar M, Goel A, Pandey N, Mehra M, 

Agarwal S, Mandal A (2014) Differential 

expression of growth and immunity related genes 
influenced by in ovo supplementation of amino 

acids in broiler chickens. Czech J. Anim. Sci 59, 

399-408. 

Bozbay CK, Konanc K, Nuh O, Öztürk E (2016) 

Yumurta içi (İn Ovo) propolis enjeksiyonunun ve 

enjeksiyon yerinin kuluçka randımanı, civciv çıkış 
ağırlığı ve yaşama gücüne etkileri. Türkiye 

Tarımsal Araştırmalar Dergisi 3, 48-54. 

Bozkurt Z, Bülbül T, Bozkurt MF (2015) Effects of 

Organic and Inorganic Manganese Supplementation 

on Bone Characteristics, Immune Response to 
Vaccine and Oxidative Stress Status in Broiler 

Reared Under High Stocking Density. Kafkas 

Üniversitesi Veteriner Fakültesi Dergisi 21, 623-

30. 

Caskey C, Norris L (1939) Relative Effectiveness of 

Ingested and Injected Manganese in Preventing 
Perosis. Proceedings of the Society for 

Experimental Biology and Medicine 40, 590-3. 

Coşkun I, Çayan H, Yilmaz Ö, Taskin A, Tahtabiçen 

E, Samli HE (2014) Effects of in-ovo pollen extract 

injection to fertile broiler eggs on hatchability and 

subsequent chick weight. Türk Tarım ve Doğa 
Bilimleri Dergisi 1, 485-9. 

Duncan DB (1955) Multiple range and multiple F tests. 

Biometrics 11, 1-42. 

Ebrahimi H, Shariatmadari F, Karimi Torshizi M 

(2016) Dietary supplementation and in ovo 

injection of 1α-OHD3 in a low-calcium and low-

phosphorous diets for broilers. Journal of Applied 

Animal Research 44, 113-7. 

Favero A, Vieira S, Angel C, Bess F, Cemin H, Ward 

T (2013a) Reproductive performance of Cobb 500 

breeder hens fed diets supplemented with zinc, 

manganese, and copper from inorganic and amino 

acid-complexed sources. Journal of Applied Poultry 

Research 22, 80-91. 

Favero A, Vieira S, Angel C, Bos-Mikich A, 

Lothhammer N, Taschetto D, Cruz R, Ward T 

(2013b) Development of bone in chick embryos 

from Cobb 500 breeder hens fed diets 

supplemented with zinc, manganese, and copper 

from inorganic and amino acid-complexed sources. 

Poultry Science 92, 402-11. 

Ghobadi N, Matin HRH (2015) Response of broiler 

chicks to in ovo injection of calcium, phosphorus, 

and vitamin d complex (cadphos). Global Journal 

of Animal Scientific Research 3, 544-9. 

Ipek A, Sahan U, Yilmaz B (2004) The effect of in ovo 

ascorbic acid and glucose injection in broiler 



348 
Şentürk et. al. / Selcuk J Agr Food Sci, (2018) 32 (3), 345-349 

breeder eggs on hatchability and chick weight. 

Archiv Fur Geflugelkunde 68, 132-5. 

Jose N, Elangovan A, Awachat V, Shet D, Ghosh J, 

David C (2017) Response of in ovo administration 

of zinc on egg hatchability and immune response of 
commercial broiler chicken. J Anim Physiol Anim 

Nutr (Berl). 

Kocamis H, Yeni Y, Kirkpatrick-Keller D, Killefer J 

(1999) Postnatal growth of broilers in response to in 

ovo administration of chicken growth hormone. 

Poultry Science 78, 1219-26. 

Majidi-Mosleh A, Sadeghi A, Mousavi S, Chamani M, 

Zarei A (2017) Effects of in Ovo Infusion of 

Probiotic Strains on Performance Parameters, 

Jejunal Bacterial Population and Mucin Gene 

Expression in Broiler Chicken. Revista Brasileira 
de Ciência Avícola 19, 97-102. 

Minitab I (2000) MINITAB statistical software. 

Minitab Release 13. 

Molenaar R, Reijrink I, Meijerhof R, Van Den Brand H 

(2008) Relationship between hatchling length and 

weight on later productive performance in broilers. 

World's Poultry Science Journal 64, 599-604. 

Moore RW, Dean CE, Hargis PS, Hargis BM (1994) 

Effects of in ovo hormone administration at day 

eighteen of embryogenesis on posthatch growth of 

broilers. Journal of Applied Poultry Research 3, 31-

9. 

Ohta Y, Tsushima N, Koide K, Kidd M, Ishibashi T 

(1999) Effect of amino acid injection in broiler 

breeder eggs on embryonic growth and hatchability 

of chicks. Poultry Science 78, 1493-8. 

Olgun O (2017) Manganese in poultry nutrition and its 
effect on performance and eggshell quality. World's 

Poultry Science Journal 73, 45-56. 

Oliveira T, Bertechini A, Bricka R, Kim E, Gerard P, 

Peebles E (2015) Effects of in ovo injection of 

organic zinc, manganese, and copper on the 

hatchability and bone parameters of broiler 
hatchlings. Poultry Science 94, 2488-94. 

Peebles E (2018) In ovo applications in poultry: A 

review. Poultry Science. 

 

 

 

 

 

 

 

 

 

 

 

Pruszynska-Oszmalek E, Kolodziejski P, Stadnicka K, 

Sassek M, Chalupka D, Kuston B, Nogowski L, 

Mackowiak P, Maiorano G, Jankowski J (2015) In 

ovo injection of prebiotics and synbiotics affects 

the digestive potency of the pancreas in growing 

chickens. Poultry Science 94, 1909-16. 

Salmanzadeh M, Ebrahimnezhad Y, Shahryar HA, 

Beheshti R (2012) The effects of in ovo injection of 

glucose and magnesium in broiler breeder eggs on 

hatching traits, performance, carcass characteristics 

and blood parameters of broiler chickens. Arch. 

Geflugelkunde 76, 277-84. 

Selim SA, Gaafar KM, El-ballal SS (2012) Influence of 

in-ovo administration with vitamin E and ascorbic 

acid on theperformance of Muscovy ducks. 

Emirates Journal of Food and Agriculture. 

Sharma J, Burmester B (1982) Resistance of Marek's 

disease at hatching in chickens vaccinated as 

embryos with the turkey herpesvirus. Avian 

Diseases, 134-49. 

Tako E, Ferket P, Uni Z (2004) Effects of in ovo 

feeding of carbohydrates and beta-hydroxy-beta-
methylbutyrate on the development of chicken 

intestine. Poultry Science 83, 2023-8. 

Triplett M, Zhai W, Peebles E, McDaniel C, Kiess A 

(2018) Investigating commercial in ovo technology 

as a strategy for introducing probiotic bacteria to 

broiler embryos. Poultry Science 97, 658-66. 

Uni Z, Ferket R (2004) Methods for early nutrition and 

their potential. World's Poultry Science Journal 60, 

101-11. 

Yair R, Shahar R, Uni Z (2015) In ovo feeding with 

minerals and vitamin D3 improves bone properties 

in hatchlings and mature broilers. Poultry Science 

94, 2695-707. 

Yair R, Uni Z (2011) Content and uptake of minerals in 

the yolk of broiler embryos during incubation and 

effect of nutrient enrichment. Poultry Science 90, 

1523-31. 

 


