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Two studies were conducted to examine the impact of in-ovo injection and 

dietary addition of L-carnitine (LC) on the growth and egg laying traits of 

three lines of local quails: desert, brown, and white. The first experiment 

involved 480 fertile quail eggs were utilized, on the 14th day of incubation, 

live embryos inside the eggs were injected in the amniotic fluid with varying 

doses of L-carnitine (0, 4, 8, and 12 mg dissolved in 100 L of a commercial 

diluent). In the second experiment, 480 one-day-old, unsexed quail chicks 

were divided into four experimental treatments included: The first group was 

given the basal diet (control), while the other groups were provided with the 

basal diet supplemented with different levels of L-carnitine (150, 350, and 

500 mg/kg). The evaluation of statistics indicated that quail lines, in-ovo 

injection, and dietary supplementation with L-carnitine significantly (p≤0.01) 

influenced all the studied traits, except for the first egg weight. The interaction 

between quail line and in-ovo injection treatments was only significant at age 

of maturity. Conversely, the interaction between the quail line and the dietary 

supplementation had a significant impact on feed intake, feed conversion 

ratio, and age at maturity. According to the present results, it can be 

established that both in ovo injection and dietary supplementation of L-

carnitine significantly influenced the productive characteristics traits of 

quails. In particular, the study revealed that a high in- ovo injection dose of 4 

mg/100 µL of diluent and a feed supplement at 350 mg/kg feed resulted in 

improved production efficiency for quail chicks, except for the initial egg 

weight, there was no statistically significant association between the feed 

addition and in-ovo injection treatments. 
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Introduction 
           L-carnitine, or β-OH-γ-N-

trimethylaminobutyric acid, is a water-based quantum 

amino acid found naturally in microbes, plants, and 

mammals. It comes in two stereoisomeric forms, D-

carnitine and L-carnitine, which share similar 

chemical structures but differ in their spatial 

arrangement of atoms [1]. Only the L-carnitine 

stereoisomer is biologically active between the two 

(D-carnitine and L-carnitine) [2]. The synthesis of L-

carnitine occurs in the kidneys and liver, involving the 

use of lysine and methionine, requiring the presence of 

ferrous ions and three vitamins: ascorbate (vitamin C), 

niacin (vitamin B3), and pyridoxine (vitamin B6), as 

described by [3].Poultry producers are looking for 

methods to enhance growth rates, improve feed 

conversion efficiency, and reduced the amount of 

abdominal and subcutaneous body fat in the birds [4]. 

L-Carnitine is a food additive that can be used to 

improve the meat production of chicken. There has 

been growing interest in utilizing LC at recent years. 

Additionally, it is being explored as a substance to 

improve physical performance in various applications 

[5]. L-carnitine is utilized as a dietary supplement in 

poultry to enhance feed efficiency and meat 

production, as reported by [6]. LC plays a vital 

metabolic role by facilitating the transportation of 

long-chain fatty acids into mitochondria for the 

process of β-oxidation [7]. By delivering fatty acids 

into the mitochondria, L-carnitine helps reduce lipid 

peroxidation, and these fatty acids are used in the 

production of ATP energy, as noted by [8]. [9] also 

observed that the inclusion of L-carnitine in the diet 

has the effect of altering fat metabolism and reducing 

body fat in poultry. Furthermore, ovo injection has 

shown to be a cost-effective means of delivering 

vaccinations to fertilized eggs. Indeed, in ovo feeding 

of supplemental nutrients can potentially overcome the 

limitations of the nutrients present in the egg, eggs in 

modern commercial hatcheries. The injection of 

nutrients into the amnion of the embryo has become a 

significant subject in the field of poultry nutrition 

research. The objective of in ovo feeding is to enhance 

embryo weight by supplementing embryos with 

various nutrients throughout the incubation period 

[10]. The metabolic rate of the embryo rises 

throughout the last days of incubation, which leads to 

the consumption of certain nutrients [11], particularly 

during the crucial final stages of incubation, when the 

developing embryo has high metabolic requirements 

[12], it has been observed that chicken embryos have 

a limited capacity to produce L-carnitine. This 

limitation is attributed to the insufficient activity of the 

enzyme -butyrobetaine hydroxylase, which is essential 

for L-carnitine synthesis during embryonic 

development [13]. As a result, injecting L-carnitine 

into the fertilized egg can alleviate embryonic 

mortality by reducing oxidative stress during the 

hatching process, ultimately enhancing the viability 

and hatching success of chicken embryos [14]. A 

significant portion of the energy required by 

developing embryos, approximately 90%, is derived 

from the oxidation of yolk lipids through fatty acid 

metabolism, and the demand for L-carnitine in chicken 

embryos is high, as discovered by [14]. Therefore, in 

ovo injection of L-carnitine may become necessary for 

facilitating β-oxidation. During the early stages of life, 

the low level of γ-butyrobetaine is attributed to the 

limited activity of γ-butyrobetaine hydroxylase. 

Consequently, providing L-carnitine supplements may 

be essential to compensate for this deficiency [15].On 

the other hand, avian embryonic tissues have a high 

concentration of polyunsaturated fatty acids, which are 

important components of cell membranes. It is well-

known that lipid peroxidation, which is produced by 

free radicals generated from mitochondria owing to 

the high metabolic rate of rapidly developing embryos, 

is particularly susceptible to polyunsaturated fatty 

acids [16].Hence, the aims of the current study was to 

assess the impacts of L-carnitine provided through 

both dietary supplementation and in ovo injection on 

the growth performance and egg-laying characteristics 

in three distinct local quail lines.  
 

Materials and Methods 
Experimental Procedures 
 

             Two experiments were conducted during the 

period from 21/5/2023 to 25/8/2023 at Grdarasha 

Station in Quails Research Hall, Animal Resources 

Department, Agricultural Engineering Sciences 

College, Salahaddin University-Erbil. The first 

experiment involved eggs with and without in ovo 

administration of L-carnitine, while the second 

experiment focused on post-hatch chicks fed diets with 

or without the addition of L-carnitine. 

First Experimental Incubation and Treatments 

Ovo Injection Procedure   

             In this experiment, a total of 480 fertile eggs 

(160 eggs per line) were incubated from three different 

lines of Kurdish quail, obtained from the Agricultural 

Engineering Sciences College, Salahaddin University-

Erbil, Iraq. Fertilized eggs were segregated into four 

treatment groups using a completely randomized 

design, and each treatment group had four replicates 

within each of the three quail lines. The eggs were 

injected to in ovo supplementation with L-carnitine at 

various doses on the 14th day of incubation: 0% (the 

control group, inoculated with sterile distilled water 

and designated as T1), 4 mg / 100µL L-carnitine (T2 

group), 8 mg / 100µL L-carnitine (T3 group), and 12 

mg / 100µL L-carnitine (T4 group). The L-carnitine 

utilized in the experiment was obtained from 
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Qualikems Fine Chemicals (Delhi, India). Before 

inoculation, the eggs were carefully incised with an 

automated needle, and 100 µL of   L-carnitine solution 

at the required concentrations was injected with a 26-

gauge needle. Before starting the hatching process, the 

injection site was sterilized with 70% ethanol and 

sealed with nail polish. 
 

 

Grow-Out (Post Hatch) 

            After hatching, all chicks were individually 

weighted. A total of 408 hatched birds were divided 

into 34 cages, each hosting one male and three female 

quail, with each cage accommodating 12 quails. The 

dimensions of each cage were 45 cm x 30 cm x 25 cm 

(length, width, height). All quail chicks were raised 

under consistent management, sanitary, and 

environmental conditions until they reached 12 weeks 

of age. 
 
 

Second Experiment Diets Supplementation 

            A total of 480 one-day-old unsexed quails 

from three different lines of local quail (desert, brown, 

and white) were randomly divided into four dietary 

treatments. Each treatment contained three 

replications and each replicate was housed in a battery 

cage measuring 45 cm × 30 cm × 25 cm (length, width, 

height) and containing 12 birds. The chicks were 

housed in wire cages with one feeder and nipple 

drinkers under consistent environmental conditions 

from hatching to 12 weeks of age. Both diets and water 

were offered ad libitum throughout the experiment. All 

the birds involved in the experiment were provided 

with an identical basal diet, which was supplemented 

as follows: the control group received no additional L-

carnitine (0 mg/kg), while Groups 2, 3, and 4 were 

given the basal diet with L-carnitine supplementation 

at concentrations of 150 mg/kg, 350 mg/kg, and 550 

mg/kg, respectively. The L-carnitine used in this study 

was sourced from a pharmacy located in Coventry, 

CV4 9UP, UK. The diets were provided to the quails 

from 1 to 12 weeks of age. 
 

Experimental Diet  
      The diet was designed based on the NRC [17] 

recommendations as outlined in Table 1.The birds 

were given a grower diet from day 1 to day 42, 

consisting of 22.26% crude protein and 3049 kcal/kg 

of energy. After reaching 6 weeks of age, they were 

transitioned to a layer-quail feed with 23% crude 

protein and 2,800 kcal/kg ME for the purpose of 

evaluating egg quality characteristics. 

 

Table 1. Ingredients and diet composition of local quail fed 
Ingredient, % Starter feeds (0-6 weeks) Grower feeds (After 6 weeks) 

Yellow Corn  48 46.4 

Wheat 8 8.0 

Soyben meal  33.0 34.0 

vegetable oil  4.0 4.5 

concentration protein * 5 5 

Dicalcium phosphate 0.5 0.5 

Limestone 1.0 1.0 

Salts 0.3 0.3 

Vitamins + minerals premix1 0.2 0.3 

Cystine % 0.33 0.29 

Methionine % 0.2 0.2 

Lysine% 0.1 0.1 

Calsium % 0.9 0.77 

Available phosphorous % 0.6 0.32 

Calculated value 

Crude proteins, %  23 23 

Metabolic energy, kcal/kg  3,150 2,850 
The protein concentrate, known as Wafi, is composed of various nutritional components per 1 kilogram of vitamin and mineral premix. These 
components include 40% crude protein, 5% crude fat, 2.20% crude fiber, 4.20% calcium, 4.68% available phosphorus, 2.50% sodium, 3.70% 

methionine, 3.70% methionine + cysteine, and 4.12% lysine. In terms of energy content, it provides 2150 kcal per kilogram. Additionally, it contains 

the following vitamins and minerals: 12.00 IU of vitamin A, 33,000 IU of vitamin D3, 2.5 mg of vitamin B1, 5 mg of vitamin B2, 2 mg of vitamin 
B6, 0.01 mg of vitamin B12, 50 mg of α-tocopheryl acetate, 0.06 mg of biotin, 2.5 mg of vitamin K, 15 mg of niacin, 0.30 mg of folic acid, 10 mg 

of pantothenic acid, 600 mg of choline chloride, 60 mg of manganese, 50 mg of iron, 15 mg of zinc, 0.5 mg of iodine, and 0.5 mg of cobalt. 
 
 
 

Production Performance Traits  
             Both experiments involved measuring 

production traits, including body weight, feed intake, 

weight gain, feed conversion ratio, egg weight, first 

egg weight, hen-day egg production, and age at 

maturity. Evaluation of these characteristics occurred 

at the conclusion of the study period. 

Statistical Analysis 

             The study utilized a two-way analysis of 

variance (ANOVA) with a completely randomized 

design, following the guidelines from SAS (Statistical 

Analysis System, SAS Institute Inc., Cary, NC, USA). 

To determine variances between treatments, the 

multiple range test method described by Duncan, [18] 

was used. The results were presented as mean values 

along with the standard error of the mean (SEM), and 
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statistical significance was assessed at a significance 

level of (P ≤ 0.05).The following model was employed 

for the analysis: Yijk = µ + Li + Cj + LCij + eijk for 

both experiments (1, 2) in this study to evaluate 

lines,(ovo injection and dietary addition) of L-

carnitine supplementation and their interaction on 

growth performance in three different lines of Kurdish 

quails. 
 

Results and Discussion 
             In this study, the researchers aimed to 

enhance the body weight (BW) at 42 days and improve 

overall weight gain (WG), feed intake (FI), and feed 

conversion ratio (FCR) in local quails by conducting 

in ovo injections of L-carnitine (LC) into quail eggs. 

The results, as shown in Table 2, demonstrate that the 

experimental groups that received in-ovo injections of 

L-carnitine showed significant (P≤0.01) 

improvements in growth performance parameters 

compared to the control group. Specifically, injections 

of L-carnitine at doses of 4, 8, and 12 mg per 100 µL 

of diluent had favorable effects on various production 

traits of quails. The injection of 4 mg of L-carnitine 

per 100 µL of diluent led to increased BW, WG, and 
improved FCR. These findings are consistent with the 

research conducted by [19], who found that chicks 

from eggs injected with L-carnitine had higher BW, 

WG, and increased FI (p ≤ 0.05) compared to the 

control group, with improved feed conversion ratios. 

Additionally, [20] reported that in ovo injections of 6 

or 8 mg of L-carnitine per egg during the pre-

incubation period positively influenced hatchability 

characteristics and the subsequent growth trait of 

Domyati ducks. 

              In the examination of the productive 

performance of quails from different genetic lines, 

significant differences were observed among the line, 

with a significance level of (P≤0.05). The desert line 

showed higher values for live body weight (LBW), 

weight gain (WG), and feed conversion ratio (FCR) 

when compared to the white and brown lines. On the 

other hand, white quails consumed significantly less 

feed than the other lines. These variations in 

performance may be attributed to diverse factors, 

including the influence of recessive gene action. 

Indeed, variations in productive performance among 

quail lines that are fed the same diet and raised under 

similar farm conditions can be affected by factors with 

high heritability. Heritability refers to the extent to 

which a trait is influenced by genetic factors and can 

be passed on from one generation to the next. High 

heritability of a trait indicates a substantial influence 

of genetic factors in determining that trait. [21] 

proposed that the action of recessive genes may lead 

to a reduction in quail body weight. These findings 

clearly indicate that the in ovo injection of L-carnitine 

at various doses resulted in reduced feed consumption 

in chicks throughout the entire post-hatching 

experimental period, in comparison to the control 

group. Notably, these results display consistent 

patterns among different poultry species, as supported 

by studies conducted by [20] on ducks, [22] in broilers, 

and [23] in turkey breeders. There was no significant 

interaction was observed between the quail lines and 

the dietary supplementation of L-carnitine concerning 

parameters such as final BW, WG, and FCR. 

However, it's worth noting that the T2 group (which 

received 4 mg / 100µL L-carnitine) within the white 

quail line exhibited significantly higher feed 

consumption during the growth period, as indicated in 

(Table 2). 

Table 2. Impact of interaction between Ovo feeding of L-carnitine and lines on same productive performance traits 

 

lines 

Treatments Probability 

Ovo feeding of L-carnitine (mg / 100µL)  

0 4 8 12 L T LT 

body weight 

desert 266.80±4.06cde 295.40±4.55a 286.80± 4.16ab 279.80± 3.77bc 

<.0001 <.0001 0.9832 brown 249.13±4.55f 284.60±3.64ab 273.80± 4.14bcd 263.80± 3.29de 

white 232.20±5.38g 265.60±6.43cde 254.60± 6.61ef 243.40±4.12gf 

Body weight gain 

desert 258.00±3.96cde 286.10±  1.95a 277.70± 7.94ab 270.80± 6.23abcd 

<.0001 <.0001 0.9942 brown 239.94±4.61ef 275.64±4.62abc 265.00 ± 8.26bcd 255.24± 3.23de 

white 223.80±  4.31g 256.90±  8.36de 246.02± 7.00ef 234.90±3.83eg 

Feed consumption 

desert 943.53± 2.63bc 884.01±2.51g 914.55±4.33ef 923.77± 2.33de 

<.0001 <.0001 0.0310 brown 993.43±1.97a 921.04±2.76de 952.21± 4.93b 933.97± 6.39cd 

white 903.46±3.11f 821.09±6.12i 841.60± 3.76h 877.03± 5.33g 

Feed conservation ratio 

desert 3.79± 0.39bc 3.01± 0.09e 3.24± 0.06cde 3.36± 0.12cde 

0.0131 <.0001 0.9434 brown 4.40±0.25a 3.20±0.06cde 3.64±0.27bcd 3.73±0.11bcd 

white 4.11±0.15ab 3.15±  0.10de 3.46±0.10cde 3.72±  0.18bcd 
a–g Means with different superscripts within the same column and row for each main factor or interaction are significantly different (P ≤ 0.05). 
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In Table 3, the data illustrates the impact of dietary 

supplementation with L-carnitine on various traits 

related to the performance of different lines of local 

quail, such as body weight (BW) (after 42 days), mean 

weight gain (WG), feed intake (FI), and feed 

conservation ratio (FCR). The study reveals 

significant enhancements in these productivity traits 

among different quail lines. Notably, the desert lines 

outperformed the brown and white lines in terms of 

body weight (BW) and overall weight gain (WG). This 

finding supports the results reported by [24, 21], as 

well as by [25, 26]. On the other hand, the white lines 

performed better in feed intake (FI) and feed 

conservation ratio (FCR), consuming the least amount 

of feed compared to the other lines under study. The 

results presented in Table 3 highlight how different 

dietary treatments influence the productive 

performance of various quail lines. Birds fed diets 

supplemented with L-carnitine at 350 mg/kg of feed 

exhibited higher BW, WG, and consumed less feed 

during the growth period compared to those on a basal 

diet. This finding is consistent with the observations 

made by [27], who found that adding 200 ppm of L-

carnitine to the diet of Japanese quail for one to four 

weeks significantly increased weight gain. [1] also 

reported positive effects of L-carnitine 

supplementation at different levels (100, 200, and 400 

ppm) in Japanese quail diets between 2 and 6 weeks, 

particularly at the higher level of 400 ppm, on 

improving BW and FCR. Regarding the interaction 

between lines and dietary L-carnitine 

supplementation, there was no significant impact on 

BW and WG. However, a significant interaction was 

observed for feed conservation ratio, as shown in 

Table 3. Specifically, the T3 × desert group displayed 

the highest BW and WG, while the T3 × White group, 

among all treatments, exhibited significantly lower FI 

and FCR (P≤0.05). In line with these findings, [28] 

suggest that various quail lines, dietary L-carnitine 

supplements, and their interactions collectively 

contribute to improved productivity in quails, as 

evidenced by increased BW, WG, FI, and FCR. 

Table 4, presents the age at maturity (AM), initial egg 

weight (IEW), egg weight (EW), and hen-day egg 

production (HDP) following in ovo injection of L-

carnitine in different lines of local quail. The results 

indicate that both quail lines and in ovo injection had 

significant impacts (P≤0.01) on certain egg production 

traits. This aligns with the findings of [29, 30], who 

also observed the significant influence of lines and 

genotype on egg weight in quail chicks. [26] reported 

that the white quail line laid a significantly higher 

number of eggs compared to desert and brown lines. 

[31] examined the relationship between genetic 

distance and genetic variation among three distinct 

quail lines. They explored how these levels of genetic 

variation contribute to enhancing growth and egg 

production performance in this bird species. In this 

study, the (FEW) did not show significant differences 

among different quail lines (P= 0.5054. While, 

comparing all L-carnitine (LC) -injected groups, with 

the control group (without injection) exhibited higher 

IEW, EW, and HDP and the highest average values 

were observed in the group treated with 4 mg / 100µL 

LC, which aligns with the results reported by [27, 32] 

who found that adding L-carnitine to the diets of laying 

quails resulted in an increase in EW. The reaction of 

embryos in various poultry types, such as laying quail 

eggs, leghorn breeder eggs, and broiler breeder eggs, 

to supplemental L-carnitine may differ owing to 

variations in lipid metabolism rates among different 

strains of egg-type poultry, as observed by [33].The 

repeated measures analysis has shown that there was 

no significant interaction effect (P>0.05) between the 

injection of L-carnitine and the quail lines on egg 

production traits (EP) Table 4. 

 

  

 

Table 3. Impact of interaction between feeding diets of L-carnitine and lines on same productive performance traits 
 

 

lines 

Treatments Probability 

Dietary addition of L-carnitine (g/kg)   

0 150 350 550 L T LT 

body weight  

desert 264.80± 3.40cd 274.20± 7.43abc 288.60±2.01a 280.80± 1.85ab 

<.0001 <.0001 0.9922 brown 253.60±2.38de 263.80± 2.67dc 282.40± 6.07a 274.00±6.69abc 

white 243.00±1.87e 256.40±1.81de 273.60± 9.37abc 266.00± 2.83bcd 

Body weight gain 

desert 234.80±2.84de 243.40±1.17c 256.40± 2.25a 250.20±0.80b  

<.0001 <.0001 0.6202 brown 225.20± 2.29f 235.20± 0.58ed  247.60± 2.20bc 244.60±1.21bc 

white 216.40±2.01g 229.40±2.66ef  244.40±1.83bc 237.20± 1.93d 

Feed consumption 

desert 1022.64±4.53a 987.04± 3.13c 925.14± 2.85f  945.66± 3.75e 

<.0001 <.0001 0.0186 brown 998.68± 3.19b 948.46±3.65e 878.73± 3.44h 912.39± 4.28g 

white 969.64± 5.41d 920.05±3.66fg  858.40± 2.43i 889.24±3.94h  
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Feed conservation ratio 

desert 3.92± 0.09c  3.64± 0.11d 3.16±0.13j 3.35±0.08g 

<.0001 <.0001 <.0001 brown 3.99± 0.14b 3.61± 0.10f 3.08± 0.12l  3.28± 0.08i 

white 4.01± 0.22a 3.63± 0.17e  3.12±0.18k 3.31± 0.14h  
a–g Means with different superscripts within the same column and row for each main factor or interaction are significantly different (P ≤ 0.05). 
 

 
 

 

Table 4. Impact of interaction between Ovo feeding of L-carnitine and lines on egg production trait 

lines 

Treatments 
Probability 

Ovo feeding of L-carnitine (mg / 100µL %) 

0 4 8 12 L T LT 

Age maturity 

desert 39.20±0.66bc 34.20±0.86 36.00 ± 0.71 37.00± 0.71cd 

0.0001 <.0001 0.9150 brown 41.80±0.58a 37.00 ± 0.84cd 37.80±0.86bcd 40.00± 0.71ab 

white 40.00±0.71ab 36.40± 0.81 37.40±1.03cd 38.20± 0.66bcd 

First egg weight 

desert 9.50±0.14b 10.62± 0.26a 10.56± 0.52a 10.21± 0.22ab 

0.5054 0.0004 0.9846 brown 9.44± 0.19b 10.43±  0.16a 10.38± 0.22ab 10.17± 0.23ab 

white 9.83±0.12ab 10.75±0.14a 10.65±0.22a 10.35± 0.19ab 

Egg weight 

desert 11.00± 0.27d 13.00± 0.11ab 12.83± 0.30ab 12.52±0.18b 

0.0002 <.0001 0.7791 brown 10.50± 0.18d 12.81± 0.16ab 12.58± 0.15b 12.43±0.27b 

white 11.75±0.20c 13.35±0.17a 13.13±0.30ab 12.81± 0.31ab 

H-D egg production 

desert 75.16± 1.52f 87.26± 2.09ab 85.15±0.79bc 82.08± 0.59cd 

<.0001 <.0001 0.9819 brown 72.34± 0.45f 84.35±0.61bc 82.26± 0.53cd 79.82± 0.31de 

white 78.63±0.80e 89.08± 2.11a 87.36± 0.82ab 85.54± 0.53bc 
a–d Means with different superscripts within the same column and row for each main factor or interaction are significantly different (P ≤ 0.05).   
Table 5 in the study examined the influence of dietary 

supplementation with L-carnitine on various egg 

production characteristics in different lines of local 

quail. The research revealed that both the quail lines 

and the dietary treatment had a statistically significant 

impact (P≤0.01) on age at first egg, egg weight (EW), 

and H-D egg production (HDP). The initial egg's 

weight (IEW) was not significantly affected by the 

dietary treatment or the specific quail lines used. 

Quails that received a basal diet with an addition of 

350 mg/kg of L-carnitine (LC) had improved egg 

production characteristics compared to those that were 

fed the basal diet without LC supplementation. These 

findings are consistent with the results of [34], who 

showed that the significant increase in egg laying by 

adding L-carnitine at concentrations of 300 and 450 

mg/kg of food to the broiler diet when compared to the 

control diet (T0). However, it's worth mentioning that 

[35, 36] found that the consumption of 100 mg/kg and 

150 mg/kg of L-carnitine increased egg production in 

laying hens by 7.81% and 10.74%, respectively. Upon 

examining some of the egg production traits among 

different quail lines, significant differences (P≤0.01) 

were observed. The white quail line exhibited higher 

values for IEW, EW, and HDP compared to the desert 

and brown lines. In contrast, the desert line showed 

superiority in age at maturity compared to the other 

lines. This is consistent with previous research that 

found significant variations among genotypes and 

lines in egg weight (EW) traits, as reported by [37, 38], 

which discovered significant differences in the 

variances of quail EW among different lines. These 

results emphasize the significant influence of both 

genetics and dietary supplementation, particularly 

with L-carnitine, on egg production (EP) traits in 

quails.  

Table 5. Impact of interaction between feeding dietsof L-carnitine and lines on egg production traits 
 

lines 

Treatments 
Probability 

Dietary addition of L-carnitine (g/kg)   

0 150 350 550 L T LT 

Age mturity 

desert 38.60±0.36de        37.20± 0.16f 35.10± 0.35h 35.40± 0.38gh <.0001 <.0001 <.0001 

brown 41.20±0.25a 39.20± 0.22cd 37.60± 0.23f  38.40± 0.20e 

white 40.40± 0.23b 39.60±0.25c 35.80± 0.19gh 36.00± 0.14g 

First  egg weight  

desert 9.74± 0.17ab 10.12± 0.15ab 10.50±  0.22ab 10.18±0.29ab 0.1228 0.0934 0.9984 

brown 9.36± 0.19b 9.78± 0.21ab 10.00±0.32ab 9.80± 0.37ab 

white 9.76± 0.19ab 10.20± 0.97ab 10.84± 0.32a 10.40±0.51ab 

Egg weight 
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desert 12.17±0.23gf 12.87±0.14cdef           13.55± 0.38abc 12.97± 0.29bcde 0.0039 0.0184 0.9977 

brown 11.67± 0.23g 12.15± 0.23fg 13.04±0.54abcd          12.50± 0.19def 

white 12.23± 0.16fg 13.25±0.20abcd          13.85± 0.12a 13.77± 0.09ab 

H-D egg production  

desert 82.08± 3.52bc 86.67±2.51abc 90.00± 2.26ab 89.09±1.62ab <.0001 <.0001 0.7931 

brown 84.76±4.03abc 79.33± 2.39c  88.89± 0.88ab 87.08± 2.98abc 

white 85.55±4.25abc 88.00±1.93abc 91.33±1.11a 89.17± 2.59ab 
a–g Means with different superscripts within the same column and row for each main factor or interaction are significantly different (P ≤ 0.05). 
 
 

In another study conducted by [30], significant 

differences were observed among quail lines in of 

HDP percentage (HD%), with the wild breed 

illustrating the highest HD% and producing heavier 

eggs compared to other breeds. Similarly, [39] found 

that supplementation had a significant impact (P≤0.05) 

on egg production in the experimental group when 

compared to Indian peafowl used as a control. In the 

context of the current study, there were no significant 

or interactive effects observed from the combination 

of quail line × in ovo injection treatment concerning 

IEW, EW, and daily egg production (HDP). As shown 

in (Table 5), a significant interaction was observed 

between the quail line and in ovo injection treatments 

with respect to the AM. 

              The study revealed that various growth 

performance parameters, such as body weight (BW), 

body weight gain (BWG), feed consumption (FC), 

feed conservation ratio (FCR), age at maturity (AM), 

initial egg weight (IEW), weight of eggs (EW), and H-

D egg production (HDP), were significantly 

influenced (P≤0.01) by in ovo injection with different 

doses of LC or by adding LC to the feed. Notably, the 

IEW was not significantly affected (P > 0.05) by feed 

supplementation. These findings are consistent with 

the research of [23, 41, 22, 20]. Additionally, [39] also 

reported that broiler growth performance improved 

when LC was injected compared to a control group. 

[1] observed that supplementing Japanese quail diets 

with L-carnitine (at doses of 200-400 mg/kg) had a 

positive impact on BW, BWG, and FCR. [42] 

discovered that adding30% L-carnitine to the standard 

diet improved BW and FC in broilers. Similarly, [34] 

discovered that supplementing the broiler diet with L-

carnitine at dosages of 300 and 450 mg/kg of food 

resulted in substantial improvements in egg laying, 

egg weight (EW), and feed conversion ratio(FCR) (g 

feed/g egg) when compared to a control diet.  

            These data imply that L-carnitine 

supplementation can benefit both broiler development 

and egg production characteristics. The interaction 

between the two methods of delivering LC (in ovo 

injection and feed supplementation) was significant (P 

< 0.01) for all traits, except for the initial (IEW) egg 

weight, which was not significantly affected by the 

combination of feed supplementation and in ovo 

injection. In contrast, a prior study by [40] revealed 

that birds that were administered the maximum in ovo 

dose of L-carnitine and were provided diets with L-

carnitine supplementation experienced a decrease in 

both body weight (BW) and feed intake (FI) as shown 

in (Figures 1 and 2). 
 

Conclusions 
              Based on the presented results, it can be 

concluded that both in ovo injection of L-Carnitine 

(LC) on day 14 of embryogenesis and feed 

supplementation with L-Carnitine significantly 

enhance productive performance in three different 

lines of local quail chicks. The study indicates that the 

use of L-Carnitine, particularly through in ovo 

delivery at a dose of 4 mg / 100 µL of diluent and as a 

feed additive at 350 mg/kg feed, is beneficial for 

improving production efficiency, encompassing 

growth, egg production (EP), and age at maturity(AM) 

traits in hatched chicks. These findings point to a 

positive direction for optimizing the productivity of 

local quail through targeted L-Carnitine 

supplementation.
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Figure 1.  Impact of in ovo injection with L-carnitine on growth performance traits of different lines of local quail chicks 
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Figure 2. Impact of feed supplementation with L-carnitine on growth performance traits of different lines of local quail chicks 


