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ABSTRACT: The main objective of this study was to investigate the effect of season and 

dietary L-carnitine (LC) supplementation on productive and reproductive performance of 

local duck breeds. A total number of 285 Domyati ducks (225 ducks and 60 drakes), 25-wk-

old were taken for each experimental season (winter and summer). Ducks were weighed, 

divided into five experimental groups and fed diets supplemented with different LC levels 

(0, 150, 300, 450 and 600 mg/kg diet) during the experimental period (25-41 weeks of age) 

for each season. 

 Results indicated that some studied productive traits such as egg number (EN), egg 

mass (EM) and feed consumption (FC) were significantly decreased for ducks reared in 

summer than those reared in winter season. Moreover, dietary LC supplementation resulted 

in a significant improvement in EN, EM, FC and feed conversion ratio as compared to the 

control group during the period of 25-41 weeks of age. Reproductive traits such as egg 

fertility and hatchability (%) as well as semen quality parameters ( ejaculate volume, sperms 

concentration and mass motility) were significantly decreased for ducks reared in summer 

season than winter, while these parameters were significantly improved by dietary LC 

supplementation as compared to the control. Blood hemoglobin (HB) and lymphocytes (L) 

cells (%) were significantly decreased, while white blood cells (WBC) and heterophils (H) 

cells (%) were significantly increased for ducks reared in summer season than winter. 

However, supplementing LC with 300 up to 600 mg/kg diet significantly increased HB and 

L cells (%), while it decreased H cells (%) and H/L ratio than the control. Serum triglycerides, 

total cholesterol levels and liver enzyme activities (ALT&AST) were significantly higher for 

ducks reared in summer than winter season, whereas, these parameters were significantly 

decreased by dietary LC supplementation except for serum triglycerides. All nutrients 

digestibility coefficient, total digestibility of nutrients and metabolizable energy (ME 

kcal/kg) were significantly decreased for ducks reared in summer than winter season except 

for nitrogen free extract, whereas, all pervious parameters were improved with or without 

significant effect by dietary LC supplementation. Feeding economic efficiency and net return 

were significantly improved for ducks reared in summer season and dietary LC 

supplementation as compared to the control.  
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These results indicate that summer season had negative effect on productive and reproductive 

performance, but dietary LC supplementation with 150 up to 450 mg /kg for Domyati ducks 

in summer season could be used to maximize and improve productive and reproductive 

performance, nutrients digestibility coefficients and economic efficiency. 

 

 

INTRODUCTION 

Poultry industry has developed in 

several areas such as nutrition, genetics, and 

management to maximize the efficiency of 

growth performance, egg and meat yield. 

The development of ducks sector in Egypt 

suffers many constraints hindering its 

overall growth and laying production, 

especially local duck breeds. Domyati ducks 

is one of the local duck breeds in Egypt and 

they reared for a diverse production 

situations such as meat and egg production 

(Awad et al., 2011).  Stress occurs when an 

animal experiences changes in the 

environment that stimulate body responses 

aimed at re-establishing homeostatic 

conditions (Mumma et al., 2006). 

Environmental stress include abiotic factors 

(such as climate, temperature and chemical 

components) and biotic factors (such as 

competition, nutrition and various forms of 

infectious diseases), which can act 

independently, but often act synergistically 

(Bijlsma and Loeschcke, 2005). Seasonal 

variation is one of the major non-genetic 

factors affecting poultry production, high 

environmental temperature commonly 

called heat stress, adversely affected egg 

production performance of commercial 

layers (Oguntunji and Salako, 2012), 

fertility and hatchability (Obidi et al., 2008) 

of breeders. The thermogenic mechanisms 

based in part on the increased capacity for 

mitochondrial substrate oxidation in 

different tissues are associated with 

enhanced heat production to attain 

homeothermy and acquire tolerance to acute 

cold exposure (Mujahid, 2010).  

L-carnitine is a natural, vitamin-like amino-

acid, synthesized within the body from 

lysine and methionine (Vaz and Wanders, 

2002). Although L-carnitine is synthesized 

in the body, conditions such as stress, 

disease, and physical strain may result in L-

carnitine deficiency (Neuman et al., 2002). 

According to Harmeyer and Baumgartner 

(1999), the body can not produce enough L-

carnitine to fully cover its own needs. 

Moreover, L-carnitine is used in poultry for 

multi-functional purposes that include 

promoting growth, strengthening the 

immune system and as an antioxidant 

(Adabi et al., 2011). Poultry diets are 

composed mainly of maize and soya bean 

and plant products which contained a low L-

carnitine level, as a result of the ban on the 

use of animal-based meal in poultry feeding, 

consequently resulted in more L-carnitine 

deficiency in poultry diet. Dietary 

supplementing L-carnitine or precursors and 

cofactors may be required when metabolic 

rate and energy demands are increased in 

poultry breeding in order to improve 

productive or reproductive performance and 

stress resistance (Thiemel and Jelínek , 

2004). Some studies reported that 

supplementing L-carnitine (50-150 mg/kg 

diet) improve hatchability, egg production, 

egg weight and mass in poultry (Nofal et al. 

, 2006), increase sperm concentration and 

decrease lipid peroxidation of spermatozoa 

in roosters (Zhai et al., 2008) and improve 

semen volume , sperm motility and viability 

and spermatozoa  count in ostrich (Adabi et 

al., 2011).Therefore, the aim of this study 

was to investigate the effects of season and 

dietary L-carnitine supplementation on 

productive and reproductive performance of 

local duck breeds (Domyati).  

MATERIALS AND METHODS 

This study was carried out at El – Serw 

Water Fowl Research Station, Animal 

Production Research Institute, Agricultural 

Research Center, Ministry of Agriculture, 

Egypt. This study was conducted through 
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two experimental periods, the first period 

was carried in winter season (2014-2015), 

while the second period was carried in 

summer season (2015). Two hundred and 

eighty five Domyati ducks (225 ducks and 

60 drakes), 25-wks-old were taken for each 

experimental period (season). Birds for each 

experimental period were weighed and 

randomly distributed into five experimental 

groups, each contained 57 birds (45 ducks 

and 12 drakes), then divided into equal three 

replicates (15 ducks and 4 drakes). Ducks of 

each replicate were housed as 2.3 ducks /m2 

in a house with windows and received 

additional artificial light to provide 16 h 

light and 8 h dark daily. Throughout the 

experimental period, feed and fresh water 

were available all the time. Five graded 

levels of L- carnitine (LC) 0, 150, 300, 450 

and 600 mg / kg diet were supplemented to 

the basal layer diet and fed to the five 

experimental groups. The composition and 

calculated analysis of the basal experimental 

diet are shown in Table 1.   

Data collection and estimated 

parameters:     

Productive performance:- 

Egg number (EN), egg mass (EM) and 

feed consumption (FC) were recorded for 

each replicate then averaged and 

expressed per duck / 4 wks through the 

experimental intervals : 25-29, 29-33, 33-

37, 37-41 and the overall experimental 

period (25-41 wks of age) for each 

experimental season. Feed conversion 

ratio (FCR) was calculated through the 

same periods (g feed / g eggs). Mortality 

number was recorded weekly during the 

overall experimental period (25 - 41 wks 

of age), then ducks viability (%) was 

calculated through the whole 

experimental period.  

Reproductive performance:- 

1. Semen quality traits: Three drakes 

were used from each treatment on the 

basis of a positive reaction to dorso-

abdominal massage for artificial 

collection of semen. Semen was collected 

weekly during the experimental period, 

then ejaculate volume, sperms motility 

and concentration were determined for 

each drake.  

2. Hatching traits and ducklings 

quality:   Hatching traits were measured 

by collecting eggs for incubation through 

the experimental period. Fertile eggs and 

early embryonic mortality were counted 

at the 10th day of incubation. Then, 

hatched ducklings and late embryonic 

mortality (un-hatched eggs with live or 

dead embryos and dead hatched 

ducklings) were counted at the end of 

incubation period. Then, hatchability and 

embryonic mortality percentages were 

calculated. Also, hatched ducklings were 

weighed and graded according to Tona et 

al. (2004), which ducklings were 

classified as a first-grade when they were 

clean, dry, free of deformities and have 

bright eyes, while the rest of ducklings 

were classified as second-grade. 

Hematological and serum biochemical 

parameters:  

1. At week 33 of age, blood samples 

were collected in vial tubes containing 

EDTA as anticoagulant from three ducks 

per treatment to determine some 

hematological traits such as hemoglobin 

concentration and total leukocytes 

counts. Total white blood cells were 

counted by haemocytometer, while 

heterophils (H) and lymphocytes (L) 

were counted in blood smears by using 

Wright's stain technique, then H: L ratios 

were calculated.  

2. At week 38 of age, blood samples 

were taken from the wing vein from 3 

ducks per treatment without 

anticoagulant and kept at room 

temperature for one hour to clot. Tubes 

were centrifuged at 3000 rpm for 15 

minutes to separate clear serum, then 

blood serum was used to determine 

serum total protein, triglycerides, total 

cholesterol and liver enzymes activities 

(AST and ALT) by using commercial 

kits.  
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Nutrients digestibility coefficient:  
At week 39 of age, three drakes from 

each treatment were taken to evaluate the 

nutrients digestibility coefficient. Drakes 

were fed on their experimental diets for 

seven days as a preliminary period, 

followed by three days collection period, 

where excreta were quantitatively 

collected. Simultaneously, records of 

daily feed consumption for each drake 

were maintained. The daily excreta was 

voided from each drake in each 

treatment, pooled and thoroughly mixed. 

Then, representative excreta samples 

were taken and dried immediately for 

chemical analysis (AOAC, 1995). 

Digestion coefficients were determined 

for dry and organic matter (DM & OM), 

crude protein (CP), crude fiber (CF), 

ether extract (EE) and nitrogen free 

extract (NFE) as well as total digestible 

nutrient (TDN) and metabolizable energy 

were calculated. 

Economic efficiency and net return: 

Data were calculated based on the prices 

of L-carnitine tartrate 68.7% (150 LE/ 

one kg) and one egg (1.0 LE) prevailing 

during year 2015.  

Statistical analysis: Data obtained were 

statistically analyzed using the general 

linear model of SAS (2004). In this study, 

a factorial design (2x5) was used, 

considering the season and dietary LC 

supplementation as the main effects, as 

follows: 

Yijk = μ + Ti +Rj + (TR)ij+ eijk  where :   

Yijk = an observation;  μ = Overall mean;  

T = Effect of season;  i= (1 and 2)  ;  

R = Effect of LC supplementation level;  

j = (1, 2 and 5) ;  

TR=Effect of interaction between season 

and LC supplementation level; and eijk = 

Random error. Significant differences 

among treatments means were tested by 

Duncan’s multiple range test (Duncan, 

1955). 

 

 

RESULTS AND DISCUSSION 

Productive performance traits:- 

Egg number and mass: 

Significant differences were observed 

among the experimental groups in egg 

number and mass (EN & EM) per duck 

through all experimental periods due to the 

season and dietary LC supplementation 

(Table 2). Egg number was significantly 

decreased by 6.44 %, while EM was 

significantly decreased by 10.71% for ducks 

reared in summer than those reared in winter 

season during the overall experimental 

period (25-41 wks of age). The decrease of 

egg production (EN or EM) through summer 

season may be due to heat stress which may 

cause a hormonal distortion equilibrium 

associated with ovarian activities and reduce 

feed intake as well as  decrease antioxidant 

capacity which will simultaneously prevent 

birds from intake of necessary nutrients 

needed for body maintenance and egg 

production  (Ma et al., 2014). On the other 

hand, dietary LC supplementation resulted 

in a significant improvement in EN by about 

8.59, 10.07, 8.10 and 7.46%, while EM was 

significantly heavier by 12.69, 12.95, 11.70 

and 11.55 % for ducks fed diet 

supplemented with 150, 300, 450 and 600 

mg LC/kg, respectively than those fed the 

control diet during the overall experimental 

period (25-41 wks of age). The interaction 

between season and dietary LC 

supplementation had significant effects on 

EN and EM throughout all experimental 

periods except for 25-29 and 29-33 wks of 

age. Ducks fed diet supplemented with 150 

mg LC/kg in winter season recorded the best 

EN (82.08) and EM (5679.1 g), while the 

lowest value of EN (69.68) and EM (4371.7 

g) was occurred for ducks fed the control 

diet in summer season during the overall 

experimental period. The significant 

improvement of egg production (EN or EM) 

may be due to dietary LC supplementation 

plays a major role of increase FSH and LH 

hormones concentration by increasing the 

concentrations of estrogen and progesterone 
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hormones which they work together on 

growth and maturity of ovarian small 

follicles and accelerate the process of 

ovulation, or LC is a generator of many 

amino acids, which ultimately lead to an 

increase in the proportion of egg production 

and egg weight by improving the formations 

and secretion of albumin layers by 

stimulating lipoprotein precursor’s 

synthesis in the liver and then deposited into 

oviduct (Al - Daraji and Tahir, 2013). 

These results are in agreement with those 

obtained by Al-Hayani (2012) who reported 

that supplementing 300 mg LC /kg diet 

improved productive traits such as egg 

production and egg weigh compared with 

the control group of guinea fowl. Also, AL-

Daraji and Tahir (2013) reported that 

dietary LC supplementation (150 mg/kg) 

resulted in a significant improvement in 

accumulative egg number and weight for 

local ducks. However, Richter et al. (1998) 

showed that dietary supplementation of LC 

(50 up to 500 mg / kg) did not influence egg 

number and mass of Tetra SL laying hens. 

Also, Nofal et al. (2006) showed that egg 

number of Gimmizah lying hens were not 

significantly affected by LC 

supplementation (25 up to 125 mg/kg) as 

compared with control group. 

Feed consumption: 

Feed consumption (FC) was 

significantly affected due to season, dietary 

LC supplementation and their interaction 

through some experimental periods (Table 

3). Feed consumption was significantly 

decreased by 13.09% for ducks reared in 

summer than those reared in winter season 

during the period of 25-41 wks of age. The 

lower feed consumption during summer 

season may probably be one of the 

physiological responses employed by the 

bird to reduce increased body heat load 

associated with feed intake most especially 

when environmental temperature is elevated 

(Simon, 2003). This result supports the 

finding of Ma et al. (2014) who reported 

that feed consumption was significantly 

decreased by 11.90% for ducks exposed to 

high temperature 34 ◦ C than those exposed 

to 23 ◦ C.  Moreover, dietary LC 

supplementation had no significant effect on 

FC during all experimental periods except 

for the first period (25-29 wks) and the 

overall experimental period (25-41 wks of 

age). Ducks fed diet supplemented with 450 

and 600 mg LC/kg significantly consumed 

less amount of feed by about 3.28 and 

2.78%, respectively than those fed control 

diet during the overall experimental period. 

The interaction between season and dietary 

LC supplementation had significant effects 

on FC during all experimental periods 

except for 25-29 wks of age. Ducks fed the 

control diet in winter season consumed the 

highest amount of feed (19.93 kg) followed 

by those fed 150 mg LC/kg diet (19.18 kg), 

while ducks fed the control diet in summer 

season consumed the lowest amount of feed 

(16.223 kg) during  the period of 25-41 wks 

of age. These results may be due to ducks 

are able to compensate their feed intake 

according to their productivity and energy 

density of the diet. These results are in 

agreement with those obtained by Yalcin et 

al. (2005) who reported that addition of LC 

resulted in a significant (P≤0.05) lower 

average feed intake. However, Parizadian 

et al. (2011) reported that dietary LC 

supplementation had no significant effect on 

feed intake for quail hens. 

Feed conversion ratio:- 
The effects of season and dietary LC 

supplementation and their interaction on 

feed conversion ratio (FCR) are presented in 

Table 3. Ducks reared in summer season had 

significantly better value of FCR than those 

reared in winter season during all the 

experimental period except for 25-29 and 

37-41 wks of age. Feed conversion ratio was 

significantly decreased for ducks reared 

under winter than those reared under 

summer season during the overall 

experimental period by 2.82%. These results 

may be due to ducks had consumed more 

amount of feed during winter season to 
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supply energy requirements for maintaining 

their life and for eggs production. Moreover, 

Supplementing different LC levels to the 

diet had significant effects on FCR during 

all experimental periods (Table 3). Ducks 

fed diet supplemented with different LC 

levels had the best FCR being 12.31- 13.33 

% more than those fed the control diet 

during 25-41 wks of age. Feed conversion 

ratio was not significantly affected due to 

the interaction between season and dietary 

LC supplementation during the 

experimental periods except for 25-29 and 

25-41 wks of age only. The worst FCR 

values were occurred for ducks fed the 

control diet at summer and winter 

conditions, whereas, the best FCR value was 

occurred for ducks fed 150 and 300 mg 

LC/kg diet at summer conditions during the 

overall experimental period. This result may 

be due to the increase of egg number and 

mass as well as a decrease in feed 

consumption per duck. These results are in 

agreement with those obtained by Behrouz 

et al. (2010) who concluded that 

supplementing LC (200 mg/kg diet) 

significantly improved (P ≤ 0.05) feed 

conversion ratio of laying hens during 50 - 

70 wks of age. Also, Al-Hayani (2012) 

reported that supplementing 300 mg LC /kg 

diet of guinea fowl improved feed 

conversion ratio.  

Reproductive performance traits:- 

Semen quality parameters:- 

All studied semen quality parameters 

for Domyati drakes were significantly 

affected due to the season except of live and 

dead sperms percentages (Table 4). The 

values of ejaculate volume, sperm 

concentration and mass motility were 

significantly (P≤ 0.05) lower, while 

abnormal sperms (%) was significantly 

higher for drakes reared in summer than 

those reared in winter season. These results 

may be due to heat stress in summer season 

which suppresses reproductive capacity of 

males as a result of a decrease in 

spermatogenesis activity seminiferous 

epithelial cells, which is manifested in 

decreased semen quality and quantity with 

time (Obidi et al., 2008). On the other hand, 

all studied semen quality parameters for 

Domyati drakes were significantly affected 

due to dietary L-carnitine (LC) 

supplementation (Table 4). Ejaculate 

volume was significantly increased by 

12.50, 21.87 and 12.50% for drakes fed diet 

supplemented with 300, 450 and 600 mg 

LC/kg, respectively than those fed the 

control diet. Spermatozoa concentration was 

significantly higher by 23.00-29.58% for 

drakes fed diets supplemented with different 

LC levels (150 up to 600 mg/kg) than those 

fed the control diet. Live sperms (%) was 

significantly increased, while dead sperms 

(%) was significantly decreased by feeding 

different LC diets than the control. 

Abnormal sperms (%) was significantly 

decreased by 25.13 and 26.25% for drakes 

fed diet supplemented with 450 and 600 mg 

LC/kg than the control, while, it was 

insignificantly decreased by 5.57 and 

14.17% for drakes fed 150 and 300 mg 

LC/kg diet, respectively. Also, sperms mass 

motility (%) was significantly improved by 

supplementing LC with 300 up to 600 mg/kg 

diet than the control. The interaction 

between the season and dietary LC 

supplementation had no significant effects 

on all studied semen quality parameters 

except of sperms mass motility and 

abnormal (%). The worst abnormal sperms 

and mass motility values were recorded for 

drakes fed all experimental diets in summer 

and the control and 150 mg LC/kg diet in 

winter, whereas, the best values were 

recorded for drakes fed 450 and 600 mg 

LC/kg diet at winter conditions. The 

significant improvement in semen quality 

traits (sperms concentration, live sperms and 

mass motility or decreasing abnormal and 

dead sperms )  may be due to the role of L-

carnitine in the oxidation of long-chain fatty 

acids, which improves spermatogenesis and 

reduce damage of spermatozoa membranes 

within the seminiferous tubules of the testis 

(Neuman et al., 2002). In addition, L-
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carnitine has a pivotal role in sperm 

movement because it’s an energy substrate 

and it's a powerful antioxidant which 

prevent the formation of free radicals in the 

semen which reduce sperm motility, vitality 

and prevent the reaction of the acrosome 

with the membrane which reduce the 

lifespan of the sperm (Al-Daraji and 

Taher, 2014b). These results are in 

agreement with those obtained by 

Baumgartner (2003) who reported that 

dietary supplementing with 250 up to 500 

mg LC/kg resulted in a significant 

improvement in sperm count and quality for 

roosters. Also, Zhai et al. (2008) reported 

that LC supplementation to the diet 

increased sperm concentration. 

Supplementing dietary L-carnitine (250 or 

500 mg/kg) had significantly increased 

sperm viability and decreased 

multinucleated giant cells per testes in 

mature male of Japanese quails (Sarica et 

al., 2007). Similarly, Al-Daraji and Taher 

(2014b) found that dietary LC 

supplementation (150 mg/kg) significantly 

increased ejaculate volume, sperms 

concentration and sperms viability and mass 

motility, while dead and abnormal sperms 

(%) were significantly decreased for Iraqi 

drakes. 

Hatching traits:- 

Data of Table 5 show the effect of 

season, dietary LC supplementation and 

their interaction on hatching traits and 

ducklings quality. Fertility and hatchability 

of fertile eggs (%) were significantly 

decreased, while early, late and total 

embryonic mortality (%) were significantly 

increased for ducks reared in summer than 

those reared in winter season. Fertility and 

hatchability (%) were significantly 

decreased by 2.87 and 14.97%, respectively 

for eggs produced during summer season 

than those produced in winter season. The 

decrease of fertility (%) in summer season 

may be due to the harsh environmental and 

hot weather conditions which might have 

induced stress in the cocks leading to reduce 

sexual activity and mating frequencies 

(Olawumi, 2015), or heat stress could be 

decrease the number of spermatozoa stored 

in the sperm host glands in the hen’s 

reproductive tract (Brillard, 2003).  

Supporting to the current results, Awad 

(2013) found that both eggs fertility and 

hatchability (%) for Domyati ducks were 

significantly decreased in summer season 

than winter. On the other hand, all studied 

hatching traits and ducklings quality for 

Domyati ducks were significantly affected 

due to dietary LC supplementation except 

for early embryonic mortality and duckling's 

weight at hatch (Table 5). Fertility (%) was 

significantly improved by 3.02, 3.43 and 

2.62% for ducks fed diet supplemented with 

150, 300 and 600 mg LC/kg, respectively 

than those fed the control diet. This may be 

due to dietary LC supplementation plays a 

role in improving sexual activity and mating 

frequencies as well as increasing sperm 

concentration and semen quality. These 

results are in agreement with those reported 

by Nofal et al.   (2006) who found that hens 

fed diet supplemented with 125 mg LC/ kg 

had higher fertility (%) than those fed the 

control diet. However, Sarica et al (2007) 

reported that supplemental dietary LC did 

not significantly affected on fertility (%) of 

Japanese quail breeders. Hatchability (%) of 

fertile eggs was significantly improved by 

11.25, 11.62, 9.12 and 7.47%, while total 

embryonic mortality (%) was significantly 

decreased by 36.87, 38.16, 29.94 and 

22.74% for eggs produced from ducks fed 

diet supplemented with 150, 300, 450 and 

600 mg LC/kg, respectively as compared to 

the control. This improvement of 

hatchability and decreasing embryonic 

mortality may be due to LC concentration in 

the egg yolk, which may increase by its 

dietary supplementation (Peebles et al., 

2007). Also, LC may play a beneficial role 

of embryonic development and newly 

hatched chicks by increasing energy 

production which needed for reduce the 

incidence of late dead embryos, in 

particularly during the piping process 
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because it plays as an antioxidant to 

scavenge free radicals (Zhai et al., 2008). 

These results are in close agreement with 

those obtained by Baumgartner (2003) 

who reported that dietary LC 

supplementation (50-100 mg/kg) improved 

hatchability of breeding hens. Moreover, 

Thiemel and Jelinek (2004), Nofal et al.   

(2006) observed that hens fed diet 

supplemented with 125 mg LC/ kg diet 

increased hatchability of fertile eggs (%) 

compared with those fed the control diet. 

Also, Al-Daraji and Tahir (2014a) 

revealed that hatchability of total set and 

fertile eggs was significantly improved, 

while embryonic mortality (%) was 

significantly lowered by supplementing 150 

mg LC/ kg diet than the control for local 

ducks. First-grade duckling's (%) was 

significantly improved by 7.04-7.80% with 

dietary LC supplementation (150-600 

mg/kg), while second-grade duckling's was 

significantly decreased compared to the 

control.  Moreover, hatched ducklings 

weight was not significantly affected due to 

dietary LC supplementation. This result is 

similar with those obtained by Zhai et al. 

(2008) who reported that chickens weight at 

hatch was not significantly affected by in- 

ovo injection with LC into fertile eggs at 17 

or 18 d of incubation. The interaction 

between season and dietary LC 

supplementation had no significant effects 

on all studied hatching traits and ducklings 

quality except for hatchability and 

embryonic mortality (late and total). The 

best values of hatching traits and ducklings 

quality were recorded for ducks fed 150 mg 

LC/kg followed by 300 and 450 mg LC/kg 

diet in winter season, whereas , the worst 

values of these traits were recorded for 

ducks fed the control diet in summer season. 

This deficient may be due to the chicks 

embryo may have limited capability to 

synthesize L-carnitine during incubation 

because gamma-butyrobetaine is limited in 

embryos and young animals due to the low 

activity of γ-butyrobetaine hydroxylase  and 

it is required for biosynthesis of L-carnitine 

(Sato et al., 2006).  

Hematological parameters and ducks 

viability:-  
Hemoglobin (HB) and L cells (%) 

were significantly decreased, while, WBC 

cells and H cells (%) as well as H/L ratio 

were significantly increased for ducks 

reared in summer than those reared in winter 

season (Table 6). The low values of HB and 

L cells may be attributed to heat and 

nutritional stress during summer season, 

which impair the synthesis of blood cells in 

birds (Oladele et al., 2001). These results 

are in agreement with those obtained by 

Cetin et al. (2009) who demonstrated a 

decrease in leucocytes and lymphocytes (%) 

during the months of July to October in 

Angora rabbits. Concerning LC 

supplementation to the diet, results showed 

that LC levels had significant effects on all 

hematological parameters except for WBC, 

which was not affected (Table 6). 

Hemoglobin was significantly increased by 

10.50 – 12.88% for ducks fed diet 

supplemented with different LC levels than 

those fed the control diet. Lymphocyte cells 

(%) was significantly high, while 

heterophlils cells (%) was significantly  low 

for ducks fed diet supplemented with 300 up 

to 600 mg LC/kg than those fed the control 

diet, so that, H/L ratio was significantly 

decreased for these groups of ducks. All 

studied hematological parameters were 

significantly affected due to the interaction 

between season and dietary LC 

supplementation except for WBC. Ducks 

fed diet supplemented with 300 up to 600 

mg LC/kg had higher values of HB or L cells 

compared with those fed the control diet in 

both summer and winter season and 

consequently, the best H/L ratio. These 

results may be due to LC had strengthened 

immune function by enhancing antibody 

response (Deng et al., 2006). In addition, 

LC through its antioxidant properties 

increases the levels and activity of 

antioxidant enzymes such as glutathione 
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peroxidase and superoxide dismutase in the 

plasma of poultry (Daşkıran et al., 2009). 

These results are keeping with those 

obtained by Jameel (2014) who reported 

that RBCs count and hemoglobin content 

were increased, while H/L ratio was 

significantly decreased for chicks fed diet 

supplemented with 50 mg LC/ Kg  as 

compared with those fed the control diet. 

Ducks viability (%) was significantly 

decreased for ducks reared in summer than 

winter season. Further, it was numerically 

higher by 0.94- 5.43% for ducks fed 

different LC diets than the control (Table 6). 

The interactions between season and LC 

supplementation had no significant effect 

existed on viability (%) of Domyati ducks 

during the experimental period (25-41 wks 

of age). All ducks fed diet supplemented 

with LC levels in winter season had higher 

viability (%) than those fed the same diet 

under summer season. These results may be 

due to L-carnitine plays a major roles for 

cells protection from osmotic stress and 

represents the second line for cell defense 

against reactive oxygen species and their 

derivatives as it breaks free-radical chain 

reactions (termination of peroxidation) and 

prevents undesirable oxidation reactions 

(Arenas et al., 1998).  

Blood serum constituents:-  

Blood serum constituents of Domyati 

ducks were estimated to show the metabolic 

status of ducks and their health as affected 

by season, dietary LC supplementation and 

their interaction (Table 7). Ducks reared in 

summer season had significantly higher 

levels of serum triglycerides, total 

cholesterol, ALT and AST by 47.25, 19.80, 

11.02 and 13.91%, respectively as compared 

to those reared in winter season. 

Furthermore, all studied serum constituents 

were significantly affected due to LC 

supplementation except for total protein and 

triglycerides. Serum total cholesterol level 

was significantly decreased by 18.36, 32.65, 

31.20 and 31.80% for ducks fed diet 

supplemented with 150, 300, 450 and 600 

mg LC/kg, respectively as compared with 

those fed the control diet. Liver enzymes 

(ALT&AST) were significantly decreased 

by supplementing different LC levels than 

the control. All studied serum constituents 

were not significantly affected due to the 

interaction between season and dietary LC 

supplementation except of total cholesterol. 

Supplementing LC with 300 mg/kg diet in 

winter season recorded the lowest values of 

triglycerides and total cholesterol than other 

interactions. The decreases in total 

cholesterol and triglycerides levels might be 

attributed to acceleration of β- oxidation of 

the long chain fatty acids as a result of 

dietary L-carnitine supplementation by its 

involvement in fatty acid movement into 

mitochondria for β-oxidation and 

production of acetyl CoA which may be 

used for controlling cholesterol and 

triglyceride biosynthesis, or it may be  

increased  the activity  of   lipase  and  

decrease  activity of lipoprotein lipase, 

thereby leading to a higher concentration  of  

fatty  acid  in serum  by  accelerating 

hydrolysis of triglycerides to glycerol and 

fatty acid, while reducing the concentration 

of triglycerides in serum. These results are 

in agreement with those obtained by 

Parizadian et al. (2011) who reported that 

quails   fed   diet supplemented with LC 

(125-250 mg/kg) had significantly lower 

blood triglyceride and total cholesterol in 

comparison with the control 

Nutrients digestibility and nutritive 

value:-  

The effects of season and dietary LC 

supplementation and their interaction on 

nutrients digestibility of the experimental 

diets are presented in Table 8. It is worthy to 

note that the digestion coefficient values of 

all nutrients were significantly affected due 

to season except for NFE. Digestibility 

coefficient values of DM, OM, CP, EE, CF, 

ash retention, TDN and ME were 

significantly decreased for ducks reared in 

summer season as compared with those 

reared in winter. These results may be due to 
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reduce the absorptive area by heat stress, 

since villus height decreased and wet and 

dry weights per unit length of jejunum 

decreased as expected by Macleod (2004). 

The current results are in the same line with 

those obtained by Bonnet et al. (1997) who 

found that the digestibility of DM, CP, EE 

and starch as well as total mineral retention 

were significantly decreased under high 

temperature (summer) than low temperature 

(winter season) exposure. On the other hand, 

values of OM and CP digestibility and ash-

retention were significantly increased for 

ducks fed diet supplemented with 300 up to 

600 mg LC/kg as compared with those fed 

the control diet, while NFE digestibility was 

significantly improved by feeding these 

diets except for 450 mg LC/kg diet. 

Moreover, values of TDN and ME (kcal/kg) 

were numerically improved by 

supplementing different LC levels to the diet 

than the control. Interaction between season 

and dietary LC supplementation had no 

significant effect on all nutrients 

digestibility except for CP and NFE which 

were significantly affected (Table 8).  The 

best values of both TDN  and ME kcal/kg 

(nutritive value)  were recorded for ducks 

fed  diet supplemented with 150 and 300 mg 

LC/kg in winter season than other 

interactions. These results may be due to the 

ability of LC to improve the use of dietary 

nitrogen, whether directly through sparing 

its precursors (methionine and lysine) for 

protein biosynthesis and other cellular 

functions or indirectly by optimizing the 

balance between essential and non-essential 

amino acids within the cell (Daşkıran et al., 

2009). Furthermore, it could be attributed to 

improvements in enzymatic digestion of 

nutrients, a high absorption capacity of the 

intestinal epithelium and enhanced 

fermentation activity of intestinal microflora 

(Ratriyanto et al., 2009). Also, 

improvement of ash retention may be due to 

LC  improves short-chain fatty acids, 

originating from microbial fiber 

fermentation which may promote nutrient 

absorption due to electrophysiological 

changes in the enterocytes, resulting in 

improved mineral absorption and reduced 

endogenous secretion of minerals 

(Krishnan et al., 1999).  

Feeding economic efficiency:-  

Data of Table 9 show feeding 

economic efficiency (EE) as affected by 

season and dietary LC supplementation for 

Domyati ducks during the whole 

experimental period (25-41 wks of age). It is 

worthy to note that the total cost (feed and 

LC cost) value was significantly decreased 

by 13.05%, while net return was 

significantly increased by 22.17% for ducks 

reared in summer than winter season. 

Moreover, feeding EE was significantly 

higher by 39.65% in summer than winter 

season. This improvement may be due to the 

decrease of feed consumption which 

resulted in more decrease of total feed cost 

although the decrease of total return, while 

the decrease of feeding EE in winter season 

may be due to more feed consumption which 

reflect the increase of total cost although the 

increase of net return. On the other hand, 

value of total cost was not significantly 

affected, while, total return and net return 

were significantly high for ducks fed diet 

supplement with different LC levels than 

those fed the control diet. Feeding EE was 

significantly improved by 51.49, 55.45, 

47.52 and 34.16% /kg for ducks fed 150, 

300, 450 and 600 mg LC/kg diet, 

respectively as compared to those fed the 

control diet. Interaction between season and 

dietary LC supplementation had significant 

effect on feeding total cost and EE, while 

total return was not statistically affected 

(Table 9). The best values of EE were 

recorded for ducks fed diet supplemented 

with all LC levels in summer season than 

other interactions, while the lowest value 

was recorded for ducks fed the control diet 

in winter season. These results could be due 

to the improvement of feed conversion, 

which reflect the improvement of net return 

per duck due to LC supplementation. 
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CONCLUSION 

Based on the present data, it is 

concluded that summer season had negative 

effects on productive and reproductive 

performance for local duck breeds, but 

dietary L-carnitine supplementation with 

150 up to 450 mg/kg for Domyati ducks in 

summer season could be used to maximize 

and improve laying performance, 

hatchability traits, semen quality and 

nutrients digestibility coefficient as well as 

feeding economic efficiency. 

 

 

 

Table 1: Composition and calculated analysis of the basal diet 

Ingredients  % 

Yellow corn 65.40 

Soy bean meal (44 %) 22.00 

Corn gluten (60 %) 3.30 

Di-calcium phosphate 1.80 

Limestone 6.70 

Vit  & Min. premix  1 0.30 

 NaCl  0.40 

DL- Methionine (99%)  0.10 

Total 100 

Calculated Analysis  2 

Crude protein % 16.82 

ME ( Kcal / kg ) 2807 

Crude fiber % 3.18 

Ca. % 3.00 

Av. Phosph.% 0.45 

Lysine  (%) 0.84 

Methionine (%) 0.43 

Meth. + Cyst. (%) 0.71 

Na % 0.18 

Price  (LE/kg) 3 3.324 

1- Each 3kg of Vit .and Min. premix contains 100 million IUVit A;2 million IU 

Vit.D3;10 g Vit.E; 1 g Vit.K3 ; 1 g Vit B1; 5 g Vit B2 ;10 mg Vit.B12 ; 1.5 g Vit B6; 30 

g Niacin ;10 g Pantothenic acid ;1g Folic acid;50 mg  Biotin ; 300 g Choline chloride; 

50 g Zinc; 4 g Copper; 0.3 g Iodine ; 30 g Iron; 0.1 g Selenium; 60g Manganese ;0.1 g 

Cobalt; and carrier CaCO3 to 3000 g .     

2- According to Feed Composition Tables for animal and poultry feedstuffs used in 

Egypt (2001). 

3- Price of one kg (LE) at time of experiment for different ingredients : yellow corn, 

2.65 ;  Soy bean meal, 4.65 ;  Corn gluten, 7.07; Di-calcium,8.0 ;  limestone, 0.15 ; 

Vit&Min.,25.0 ; Nacl,1.0 and Meth.,65.0. 
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Table 2: Effect of season and dietary L-carnitine supplementation on egg number and mass for Domyati ducks.  

                Traits  
Main  

effects 

Egg number per duck  Egg mass per duck (g)   

Period (wks.) Period (wks.) 

25-29 29-33 33-37 37-41 25-41 25-29 29-33 33-37 37-41 25-41 

Season effect (S) 

Winter 19.00 a 20.33b 19.74 a 20.08 a 79.15 a 1183.3a 1328.6b 1374.8a 1479.6a 5366.3a 

Summer 17.10b 21.39 a 18.46b 17.10b 74.05b 1055.7b 1388.4a 1210.5b 1137.0b 4791.6b 

Pooled SEM 0.23 0.20 0.24 0.23 0.52 12.3 10.2 20.4 21.3 39.6 

Significance  * ** ** ** ** ** ** ** ** ** 

L-carnitine effect (LC, mg/kg)  

0.0 17.17b 19.44b 17.65b 17.44b 71.69b 1043.2b 1240.6b 1153.6b 1189.2b 4626.5b 

150 18.13ab 21.11 a 19.57 a 19.04 a 77.85 a 1117.7a 1380.0a 1365.6a 1350.5a 5213.8a 

300 18.52 a 21.49 a 19.97 a 18.93 a 78.91 a 1148.7a 1399.0a 1361.2a 1316.9a 5225.8a 

450 18.39 a 21.32 a 18.96 a 18.83 a 77.50 a 1154.1a 1396.0a 1275.6a 1342.0a 5167.7a 

600 18.05ab 20.94 a 19.34 a 18.71 a 77.04 a 1133.8a 1376.9a 1307.3a 1343.0a 5161.0a 

Pooled SEM 0.36 0.31 0.38 0.36 00.82  19.5 16.2 22.3 33.7 62.6 

Significance  * ** ** ** ** ** ** ** ** ** 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 

0.0 18.23 18.70 17.67c 19.11 a 73.71 bc 1103.3 1206.5 1209.9bc 1361.7 ab 4881.4 c 

150 19.08 20.75 21.37 a 20.89 a 82.08 a 1176.7 1373.3 1568.2 a 1560.9 a 5679.1 a 

300 19.37 21.23 20.04 a 19.84 a 80.46 a 1196.7 1367.9 1376.8 a 1457.2 a 5398.5 ab 

450 19.20 20.68 19.50 ab 20.33 a 79.70 a 1233.3 1361.4 1341.2ab 1498.9 a 5434.9 a 

600 19.13 20.30 20.10 a 20.26 a 79.80 a 1206.7 1333.9 1377.9 a 1519.2 a 5437.7 a 

S
u

m
m

er
 0.0 16.11 20.17 17.63c 15.77 c 69.68 c 983.0 1274.7 1097.3d 1016.7 b 4371.7 d 

150 17.18 21.47 17.77c 17.20 bc 73.62 bc 1058.8 1386.7 1163.0cd 1140.0 b 4748.5cd 

300 17.67 21.77 19.90 ab 18.02 ab 77.36 b 1100.7 1430.0 1345.7ab 1176.7 b 5053.0bc 

450 17.57 21.97 18.42bc 17.34 bc 75.31 b 1074.9 1430.7 1210.0bc 1185.0 b 4900.6 c 

600 16.96 21.58 18.58bc 17.16 bc 74.28 b 1061.0 1420.0 1236.7bc 1166.7 b 4884.3 c 

Pooled SEM 0.77 0.51 0.44 0.54 0.51 1.16 22.8 45.7 47.6 88.5 

Significance  NS NS ** ** ** NS NS ** ** * 

a,b :means in the same column and effect bearing different superscripts are significantly different (P≤ 0.05 ). SEM= standard error mean 

NS= non-significant; * = P≤0.05 ; ** = P≤0.01 
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Table 3: Effect of season and dietary L-carnitine supplementation on feed consumption and conversion for Domyati ducks  

              Traits 

Main effects 

Feed consumption (g /duck) Feed conversion (kg feed/ kg egg mass) 

Period (wks) Period (wks) 

25-29 29-33 33-37 37-41 25-41 25-29 29-33 33-37 37-41 25-41 

Season effect (S) 

Winter 4098.7a 4952.7a 4982.0a 4943.3a 18976.7a 3.48b 3.75 a 3.66a 3.36b 3.55a 

Summer 3928.7b 4435.3b 4107.3b 4022.0b 16493.3b 3.73a 3.20b 3.41b 3.55a 3.45b 

Pooled SEM 32.1 32.9 48.9 38.4 79.6 0.04 0.04 0.06 0.04 0.03 

Significance ** ** ** ** ** ** ** ** ** ** 

L-carnitine effect (LC, mg/kg)  

0.0 4135.0a 4761.7 4608.3 4573.3 18078.3a 3.97a 3.85a 3.99a 3.86a 3.90a 

150 4081.7ab 4620.0 4571.7 4526.7 17800.0ab 3.66b 3.35b 3.37b 3.38b 3.42b 

300 3955.0b 4731.7 4616.7 4433.3 17736.7ab 3.45c 3.39b 3.39b 3.38b 3.39b 

450 3945.0b 4656.7 4443.3 4440.0 17485.0b 3.43c 3.34b 3.48b 3.32b 3.38b 

600 3951.7b 4700.0 4483.3 4440.0 17575.0b 3.50bc 3.42b 3.44b 3.33b 3.41b 

Pooled SEM 50.8 52.0 77.3 60.7 125.9 0.06 0.06 0.10 0.07 0.05 

Significance * NS NS NS * ** ** ** ** ** 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 0.0 4300.0 5190.0 a 5250.0 a 5193.3a 19933.3 a 3.90 4.30 a 4.36 3.82 4.08 a 

150 4080.0 4916.7 a 5160.0 a 5023.3a 19180.0 a 3.47 3.58 b 3.31 3.22 3.38 c 

300 4046.7 4873.3 ab 4826.7 ab 4786.7a 18533.3 a 3.39 3.57 b 3.51 3.29 3.44 bc 

450 4016.7 4826.7 ab 4850.0 ab 4840.0a 18533.3 a 3.26 3.55 b 3.63 3.23 3.41 c 

600 4050.0 4956.7 a 4823.3 ab 4873.3a 18703.3 a 3.37 3.72 b 3.51 3.22 3.45 bc 

S
u

m
m

er
  0.0 3970.0 4333.3 c 3966.7 d 3953.3b 16223.3 b 4.04 3.40 bc 3.62 3.90 3.71 b 

150 4083.3 4323.3 c 3983.3 d 4030.0b 16420.0 b 3.86 3.12 c 3.43 3.54 3.46 bc 

300 3863.3 4590.0 bc 4406.7 bc 4080.0b 16940.0 b 3.52 3.21 c 3.27 3.47 3.35 c 

450 3873.3 4486.7 c 4036.7 cd 4040.0b 16436.7 b 3.60 3.14 c 3.34 3.41 3.36 c 

600 3853.3 4443.3 c 4143.3 cd 4006.7b 16446.7 b 3.63 3.13 c 3.37 3.45 3.37 c 

Pooled SEM 71.8 73.6 109.4 85.8 178.1 0.09 0.09 0.14 0.09 0.07 

Significance  NS ** ** * ** NS * NS NS * 

a,b :means in the same column and effect bearing different superscripts are significantly different (P≤ 0.05 ). SEM= standard error mean 

NS= non-significant; * = P≤0.05 ; ** = P≤0.01 



 

A. L. Awad et al.  

 

42 
 

Table 4: Effect of season and dietary L-carnitine supplementation on semen quality parameters 

for Domyati drakes. 

            Traits 

Main effect 
Volume 

(ml)  
Conc. 

(×106/mm3)  

Sperms , % 

Live  Dead  Abnormal  
Mass  

motility  

Season effect (S) 

Winter 0.38 a 2.72 a 93.58 6.42 12.75 b 76.45 a 

Summer 0.33 b 2.43 b 93.71 6.29 16.19 a 73.97 b 

Pooled SEM 0.13 0.08 0.23 0.22 0.40 0.46 

Significance * * NS NS * * 

L-carnitine effect (LC, mg/kg)  

0.0 0.32 c 2.13 b 91.75 b 8.25 a 16.87 a 73.13 c 

150 0.34 bc 2.67 a 94.05 a 5.95 bc 15.93 a 74.17 bc 

300 0.36 ab 2.62 a 93.90 a 6.10 b 14.48 ab 76.24 ab 

450 0.39 a 2.76 a 93.78 a 6.22 b 12.63 b 75.39 ab 

600 0.36 ab 2.69 a 94.73 a 5.27 c 12.44 b 77.11 a 

Pooled SEM 0.20 0.12 0.36 0.35 0.64 0.72 

Significance * ** ** ** ** ** 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 

0.0 0.37 2.25 92.10 7.90 16.67 a 73.67 b 

150 0.38 2.72 93.33 6.67 15.03 a 74.40 b 

300 0.36 2.94 94.00 6.00 12.13 bc 77.50 a 

450 0.39 2.97 93.63 6.37 9.73 c 76.33 ab 

600 0.38 2.74 94.83 5.17 10.17c 80.33 a 

S
u

m
m

er
 0.0 0.27 2.02 91.40 8.60 17.07 a 72.60 b 

150 0.30 2.62 94.77 5.23 16.83 a 73.94 b 

300 0.35 2.29 93.80 6.20 16.83 a 74.97 b 

450 0.38 2.56 93.93 6.07 15.53 a 74.44 b 

600 0.35 2.65 94.63 5.37 14.70 ab 73.88 b 

Pooled SEM 0.03 0.17 0.50 0.49 0.90 1.02 

Significance  NS NS NS NS ** * 

a,b..c :means in the same column and effect bearing different superscripts are significantly 

different (P≤0.05).  

SEM= standard error mean ; NS = non-significant ; * = P≤0.05 ; ** = P≤0.01 
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Table( 5): Effect of season and dietary L-carnitine supplementation on hatchability traits and duckling quality for Domyati ducks. 

     Parameters 
Main   

effects 

% 
Hatched 

chick wt. (g) 

Ducklings grade , % 

Fertility  
Hatch of 

fertile egg 

Early 

EM 

Late 

EM 

Total  

EM 
1th  2nd  

Season effect (S) 

Winter  90.17 a 89.30 a 2.37 b 8.33 b 10.70 b 40.33 95.07 4.93 

Summer  87.58 b 75.93 b 5.20 a 18.87 a 24.07 a 40.21 94.55 5.45 

Pooled SEM 0.56 0.92 0.25 0.98 0.92 0.35 0.34 0.34 

Significance  ** ** ** ** ** NS NS NS 

L-carnitine effect (LC, mg/kg) 

0.0 87.07 b 76.65 b 4.46 18.89 a 23.35 a 40.03 89.57 b 10.43 a 

150 89.70 a 85.26 a 3.38 11.36 b 14.74 b 40.54 95.88 a 4.12 b 

300 90.06 a 85.56 a 3.61 10.83 b 14.44 b 40.21 96.06 a 3.94 b 

450 88.21 ab 83.64 a 3.66 12.70 b 16.36 b 40.69 95.99 a 4.01 b 

600 89.35 a 81.96 a 3.82 14.22 b 18.04 b 39.87 96.56 a 3.44 b 

Pooled SEM 0.88 1.46 0.40 1.55 1.46 0.55 0.54 0.54 

Significance  * ** NS ** ** NS ** ** 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 0.0 89.75 86.04 b 3.16 10.80 c 13.96 c 40.97 88.92 11.08 

150 91.40 91.97 a 2.01 6.02 c 8.03 40.50 97.09 2.91 

300 90.30 91.57 a 2.32 6.11 c 8.43 c 40.63 95.85 4.15 

450 90.00 88.89 a 2.22 8.89 c 11.11 c 40.00 96.67 3.33 

600 89.42 88.05ab 2.11 9.84 c 11.95 c 39.57 96.84 3.16 

S
u

m
m

er
 0.0 84.39 67.26 d 5.76 26.98 a 32.74 a 39.10 90.21 9.79 

150 88.00 78.56 c 4.74 16.70 b 21.44 b 40.59 94.67 5.33 

300 89.81 79.55 c 4.91 15.54 b 20.45 b 39.79 96.27 3.73 

450 86.41 78.39 c 5.10 16.51 b 21.61 b 41.39 95.31 4.69 

600 89.27 75.87 c 5.53 18.60 b 24.13 ab 40.18 96.27 3.73 

Pooled SEM 1.24 2.06 0.57 2.19 2.06 0.77 0.76 0.76 

Significance  NS * NS * * NS NS NS 

a,b..c :means in the same column and effect bearing different superscripts are significantly different (P≤ 0.05 ).  

SEM= standard error mean; EM: embryonic mortality;  NS= non-significant; * = P≤0.05 ; ** = P≤0.01 



A. L. Awad et al.  

44 
 

Table 6: Effect of season and dietary L-carnitine supplementation on hematological 

parameters and viability (%) for Domyati ducks. 

              Traits  

Main effects 

HB  
(g/ dl) 

WBC 

(x103/mm3) 

Count, % 
H / L Viability, %  

H  L  

Season effect (S) 

Winter  13.33 a 20.13 b 18.73 b 81.33 a 0.23 b 98.25 a 

Summer  12.43 b 30.53 a 27.67 a 72.33 b 0.38 a 94.67 b 

Pooled SEM 0.20 0.59 0.50 0.50 0.01 1.02 

Significance  * ** ** ** ** * 

L-carnitine effect (LC, mg/kg)  

0.0 11.80 b 26.83 27.50 a 72.50 b 0.38 a 93.80 

150 13.09 a 25.00 26.33 a 73.67 b 0.36 a 94.68 

300 13.15 a 25.17 21.67 b 78.33 a 0.28 b 98.89 

450 13.04 a 24.83 19.83 b 80.17 a 0.25 b 98.02 

600 13.32 a 24.83 20.67 b 79.50 a 0.26 b 96.91 

Pooled SEM 0.31 0.93 0.80 0.80 0.01 1.61 

Significance  ** NS ** ** ** NS 

In
te

ra
ct

io
n

  

S. LC   

W
in

te
r 

 

0.0 12.00 bc 22.00 21.00 bc 79.00 ab 0.27 c 96.49 

150 13.53 a 20.00 20.33 bc 79.67 ab 0.26 c 98.25 

300 13.40 a 20.67 17.00 c 83.00 a 0.20 c 100.00 

450 13.53 a 19.33 17.67 c 82.33 a 0.21 c 98.25 

600 14.20 a 18.67 17.67 c 82.67 a 0.21 c 98.25 

S
u

m
m

er
 0.0 11.60 c 31.67 34.00 a 66.00 d 0.52 a 91.11 

150 12.65 b 30.00 32.33 a 67.67 d 0.48 a 91.11 

300 12.90 b 29.67 26.33 ab 73.67 c 0.36 b 97.78 

450 12.55 b 30.33 22.00 bc 78.00 bc 0.28 c 97.78 

600 12.43 bc 31.00 23.67 b 76.33 c 0.31 bc 95.56 

Pooled SEM 0.44 1.32 1.13 1.13 0.02 2.28 

Significance  * NS ** ** ** NS 

HB= hemoglobin; WBC = white blood cells; H= heterophils cells; L = lymphocyte cells;  

SEM= standard error mean  

a,b.c : means in the same column and effect bearing different superscripts are significantly 

different (P≤0.05).  

NS = non-significant; * = P≤0.05 ; ** = P≤0.01 
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Table 7: Effect of season and dietary L-carnitine supplementation on serum constituents for 

Domyati ducks at 38 wks of age 

             Traits 

Main effect 

Total 

protein 

(g/ dl) 

Triglycerides
(mg/ dl)   

Total 

cholesterol 
(mg/ dl) 

ALT 
(U/ dl) 

AST 

(U/ dl) 

Season effect (S)    

Winter 6.61 334.35 b 115.87 b 23.24 b 25.52 b 

Summer 6.19 492.33 a 138.81 a 25.08 a 29.07 a 

Pooled SEM 0.10 14.60 4.56 0.58 0.96 

Significance NS ** ** * * 

L-carnitine effect (LC, mg/kg)   

0.0 6.20 446.93 164.95 a 26.78 a 30.73 a 

150 6.38 428.58 134.67 b 24.45 b 27.28 b 

300 6.55 386.12 111.09 b 23.20 b 25.60 b 

450 6.44 397.44 113.49 b 24.00 b 26.27 b 

600 6.41 407.63 112.50 b 22.38 b 26.59 b 

Pooled SEM 0.16 23.09 7.21 0.91 1.52 

Significance NS NS ** * * 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 0.0 6.65 353.86 165.83 a 25.55 29.45 

150 6.58 342.17 122.50 ab 22.90 25.55 

300 6.70 302.25 98.50 b 22.50 24.70 

450 6.63 334.88 97.50 b 23.50 23.03 

600 6.48 338.58 95.00 b 21.75 24.85 

S
u

m
m

er
 0.0 5.75 540.00 164.07 a 28.00 32.00 

150 6.18 515.00 146.84 a 26.00 29.00 

300 6.39 470.00 123.68 ab 23.90 26.50 

450 6.26 460.00 129.47 ab 24.50 29.50 

600 6.34 476.67 130.00 ab 23.00 28.33 

Pooled SEM 0.23 32.65 10.20 1.29 2.14 

Significance NS NS * NS NS 

a,b : means in the same column and effect bearing different superscripts are significantly 

different (P≤0.05).   

SEM= standard error mean; NS = non-significant ; * = P≤0.05 ; ** = P≤0.01 
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Table 8: Effect of season and dietary L-carnitine supplementation on nutrients digestibility coefficient (%) for Domyati ducks. 

         Traits 

Main effect 
DM OM CP EE CF NFE Ash-ret. TDN ME (kcal/kg)  

Season effect (S) 

Winter 88.12 a 90.62 a 94.30 a 92.87 a 50.86 a 91.70 69.13 a 69.68 a 2918.08 a 

Summer 86.60 b 88.77 b 91.13 b 78.47 b 33.45 b 91.59 62.36 b 68.18 b 2855.50 b 

Pooled SEM 0.24 0.34 0.22 0.70 2.09 0.29 1.28 0.31 12.85 

Significance * ** ** ** ** NS ** ** ** 

L-carnitine effect (LC, mg/kg)  

0.0 86.77 88.51 c 90.35 b 84.733 37.517 90.95 b 60.62 b 68.28 2859.40 

150 86.90 88.78 bc 91.30 b 85.132 39.046 90.95 b 64.37 ab 68.40 2864.67 

300 88.00 90.34 ab 93.52 a 86.187 47.047 92.04a 67.74 a 69.50 2910.71 

450 87.62 89.99 ab 94.16 a 86.873 46.627 91.38 ab 66.90 a 69.12 2894.60 

600 87.53 90.85 a 94.25 a 85.417 40.534 92.92 a 69.10 a 69.36 2904.57 

Pooled SEM 0.38 0.53 0.35 1.11 3.31 0.46 2.03 0.49 20.32 

Significance  NS * * NS NS * * NS NS 

In
te

ra
ct

io
n

  

S.  LC  

W
in

te
r 

 

0.0 87.37 89.35 92.80 ab 93.01 47.12 90.56 bc 64.42 68.93 2886.95 

150 87.29 90.22 92.19 ab 93.64 44.99 91.98ab 66.91 69.86 2925.53 

300 89.74 91.99 96.00 a 93.09 55.18 92.89 a 74.29 70.82 2966.09 

450 87.79 90.40 95.51 a 91.89 56.56 90.83 bc 70.34 69.47 2909.36 

600 88.41 91.14 95.01 a 92.70 50.47 92.25 a 69.72 69.31 2902.48 

S
u

m
m

er
 0.0 86.17 87.68 87.91 c 76.46 27.92 91.34ab 56.83 67.62 2831.85 

150 86.51 87.34 90.42 bc 76.62 33.11 89.93 c 61.83 66.95 2803.81 

300 86.26 88.69 91.04 b 79.28 38.92 91.18 ab 61.19 68.18 2855.34 

450 87.44 89.58 92.80 ab 81.86 36.70 91.93 ab 63.46 68.76 2879.84 

600 86.64 90.57 93.48 ab 78.14 30.59 93.59 a 68.49 69.41 2906.67 

Pooled SEM 0.54 0.75 0.50 1.57 4.68 0.65 2.87 0.69 28.74 

Significance  NS NS * NS NS * NS NS NS 

DM: dry matter; OM: organic matter; CP: crude protein; EE: ether extract; CF: crude fiber; NFE: nitrogen free extract; TDN: total 

digestibility of nutrients; ME: metabolizable energy; NS = non-significant; * = P≤0.05 ; ** = P≤0.01 

a,b.c :means in the same column bearing different superscripts are significantly different (P≤0.05). SEM= standard error mean  
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Table 9: Effect of season and dietary L-carnitine supplementation on economic efficiency 

(EE) for Domyati ducks. 

            Traits 

Main effect 

Total 

Feed cost 

(LE) 

Total 

LC cost 

(LE) 

 Total  

cost 

(LE) 

Total  

return  

(LE) 

Net 

return 

(LE) 

EE 

Season effect (S)   

Winter 63.08 a 1.23 a 64.31 a 79.15 a 14.84 b 0.232 b 

Summer 54.82 b 1.09 b 55.92 b 74.05 b 18.13 a 0.324 a 

Pooled SEM 0.27 0.01 0.27 0.52 0.64 0.01 

Significance  ** ** ** ** ** ** 

L-carnitine effect (LC, mg/kg)   

0.0 60.09 a 0.00 e 60.09 71.69 b 11.60 b 0.202 b 

150 59.17 ab 0.59 d 59.76 77.85 a 18.10 a 0.306 a 

300 58.96 ab 1.17 c 60.13 78.91 a 18.78 a 0.314 a 

450 58.12 b 1.73 b 59.85 77.50 a 17.65 a 0.298 a 

600 58.42 b 2.32 a 60.74 77.04 a 16.30 a 0.271 a 

Pooled SEM 0.42 0.01 0.43 0.82 1.01 0.02 

Significance  ** ** NS ** ** ** 

In
te

ra
ct

io
n

  

S. LC  

W
in

te
r 

 0.0 66.26 a 0.00 e 66.26 a 73.71 7.45 0.112 d 

150 63.75 ab 0.63 d 64.39 ab 82.08 17.70 0.275bc 

300 61.61 b 1.22 c 62.83 b 80.46 17.63 0.282bc 

450 61.61 b 1.84 b 63.44 ab 79.70 16.26 0.257 c 

600 62.17 b 2.47 a 64.64 ab 79.80 15.16 0.235 c 

S
u

m
m

er
 0.0 53.93 c 0.00 e 53.93 d 69.68 15.75 0.292bc 

150 54.58 c 0.54 d 55.12 cd 73.62 18.50 0.336 a 

300 56.31 c 1.12 c 57.43 c 77.36 19.93 0.347 a 

450 54.64 c 1.63 b 56.26 c 75.31 19.04 0.339 a 

600 54.67 c 2.17 a 56.84 c 74.28 17.44 0.307ab 

Pooled SEM 0.59 0.02 0.61 1.16 1.42 0.03 

Significance  ** ** ** NS NS * 

a,b,c,d :means in the same column b and effect earing different superscripts are significantly 

different (P≤0.05).  

SEM= standard error mean ; NS = non-significant; * = P≤0.05 ; ** = P≤0.01 
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 الملخص العربي

  حليةملبط السلالات اللعليقة على الأداء الانتاجى والتناسلى لكارنيتين -لإإضافة الموسم وتأثير 

 عوض لطفي عوض، هاني نبيل فهيم ، ملاك منصور بشاره 

 البحوث الزراعية ــ وزارة الزراعة ـ الدقي ـ جيزةمعهد بحوث الإنتاج الحيواني ــ مركز 

  للعليق  عل  الأداء الانتفج  والتنفسلكفرنيتين -إضةفف  إ و الموسة تأثير  معرف تهدف هذه الدراسة  ال  

بط  +  552أسطوع ) 52الط  الدميفطي عمر سةلال  طفئر من  582سةتدد  عدد إحيث لسةلالا  الط  المللي   

تقسةيمه  ال  ممس  ممموعف  تمربطي  ف  ثلا  وزنه  وت  ، الصةي((  أو )فصةل التةتفء موسة لكل  ذكر( 06

قسةةةمل العليق  المسةةةتددم  إل  ممسةةة  أج اء ليلةةةفف إلي كل منهف أحد المسةةةتوبف  مكررا  لكل منهف وكذلك 

وت  تقةةدبمهةةف  ملم  / كم   للعليقةة  ( 066،  026،  066،  026 ) صةةةةةة ر ،كةةفرنيتين -من إ  لةةةةةةةففةة الم

عدد الطيض ووزنه ت  تسةةةميل   لكل موسةةة  أسةةةطوع 00-52من عمرالتمرب   فترةللممموعف  التمربطي  ملا  

كمي  العليق  المأكول  وعدد النففق ،  كمف ت  إجراء تمرب  ت ربخ لتقدبر نسةةةطتي الدصةةةوب  وال قض للطيض كذلك و

النةفت،، و ت  أمذ عينف  د  لتقدبر بعض صةةةةةة فته وكذلك ت  أمذ عينف  سةةةةةةير  للد  لتقدبر ملتواه من الطروتين 

، كمف ت  إجراء تقيي   (ALT & ASTن بمف  الكطد )إو الكل  والملسةةةةةةربةدا  الالاثي  والكولسةةةةةةترو  الكل  

ت   ، كمفلصةةة ف  السةةةفئل المنوو للذكور وكذلك إجراء تمرب  هلةةة  لتقدبر معفملا  هلةةة  العنفصةةةر ال ذائي  

 أسطوع(   00-52حسفب الك فءة الاقتصفدب  ملا  ال ترة الكلي  للتمرب   )

 -وتوضح النتائج ما يلي :

للط   (دد الطيض وكتلت  وال ذاء المأكو الانتفج  للطيض ) عصةةةةة ف  الاداء ف   ف معنوبفند فضةةةةةإ لوحظ

ج وكذلك معد  الك فءة ال ذائي  لانتف معنوبف الصةةةةي( مقفرن  بفلتةةةةتفء ، بينمف تلسةةةةنل هذه الصةةةة ف  ف المرب  

 وجدكمف  أسةةةطوع ( مقفرن  بفلكنترو   00-52كفرنيتين للعليق  ملا  ال ترة الكلي  للتمرب  )- بإضةةةفف  إالطيض 

، قذف الصةةةةة ف  السةةةةة)ل المنو  )حم  تدهور وكذلكمعنوبف ف  نسةةةةةطت  الدصةةةةةوب  وال قض للطيض  فند فضةةةةةإ

 ف  الصي( مقفرن  بفلتتفء بينمف تلسنل هذه الص ف للط  المرب  معنوبف  (لهف الكلي واللرك   الاسطرمف تركي 

ل )نسط  غير معنوبف ف  جودة الكتفكيند فضةف إكفرنيتين للعليق  مقفرن  بفلكنترو   كمف وجد  - إ ضةفف إمعنوبف ب

فرنيتين ك - إضةةةةفف  إكتفكيل الدرج  الأول ( ف  الصةةةةي( مقفرن  بفلتةةةةتفء بينمف تلسةةةةنل هذه الصةةةة   معنوبف ب

 للعليق  مقفرن  بفلكنترو   

 ف ف معنوبف عفرت إوملتو  الد  من الهيموجلوبين والكرا  الليم فوب  ف   معنوبف ند ةفضةةةةةةفإ لوحظكمةف 

لد  من ارت ع ملتو  اف  الصةةةةي( مقفرن  بفلتةةةةتفء ، بينمف كرا  الد  الطيلةةةةفء والمتعفدل   ف  د  الط  المرب  

ند ض ملتواه من الكرا  المتعةةفدلةة  والنسةةةةةةطة  بين الكرا  المتعةةفدلةة  ال  إالهيموجلوبين والكرا  الليم ةةفوبة  و

معنوبف  فرت فعكمف لوحظ إ قفرن  بفلكنترو  كفرنيتين/ كم  عليق  م- ملم  إ 066 -066إضةةةةةةففة  الليم ةفوبة  بة

 ن بمف  الكطد لد  الط  المرب  ف  الصةةةةي(ا  الالاثي  والكولسةةةةترو  الكل  وإلملتو  السةةةةير  من المليسةةةةربد

دا كفرنيتين للعليق  مقفرن  بفلكنترو  فيمف ع- إضةةةةفف  بينمف إند لةةةةل هذه الصةةةة ف  معنوبف بإ مقفرن  بفلتةةةةتفء

ند فضةةةف معنوبف لكل معفملا  هلةةة  العنفصةةةر إكمف لوحظ  كفن الاند فض غير معنوبف  المليسةةةربدا  الالاثي 

ال ةذائية  والعنةفصةةةةةةر المهلةةةةةةوم  الكلي  والطفق  الممال  للط  المرب  ف  الصةةةةةةي( مقفرن  بفلتةةةةةةتفء فيمف عدا 

 وبف مقفرن نكفرنيتين للعليق  معنوبف أو غير مع- إضفف  إلص مفل  الأزو  بينمف تلسةنل هذه الصة ف  بدالمسةت

لت ذب  عل  بفوكذلك  للط  المرب  بفلصةةةةي( معنوبف تلسةةةةنل الك فءة الاقتصةةةةفدب  وصةةةةفف  العفئد    بفلكنترو 

  بفلمقفرن  بفلكنترو  ملا  ال ترة الكلي  للتمربكفرنيتين - إ تل   من دالمسةةةةةةتوبف  المالعلائق الملةةةةةةفف لهةف 

 أسطوع (   52-00)

تأثير ستتلبى على الأداء الانتاجى والتناستتلى للبط ول ن  الصتتيذ  وأن فصتتل وقد خلصتتا الدراستتة إلى 

يم ن أن  لبط الدمياطى فى فصل الصيذل يقةلعملجم / كجم   026حتى  026بمستتويات كارنيتين -لإإضتافة 

تحستتين إنتاج البيو و اتتفات التفريف واتتفات الستتائل المنوت ومعاملات هصتتم العنااتتر ال  ائية الى تؤدى 

 .اءة الاقتصاديةفصلا عن ال ف


