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ABSTRACT: A total number of 350 unsexed 7d old ducks were randomly divided 

among 7 dietary treatments to investigate using date stone meal (DSM) with or without 

enzymes (EZ) as an alternative feedstuff in duck’s diet. Dietary treatments were:  the 1
st
 

group was used as control and fed control diet contained 0% date stone. Ducks in the 2
nd

 

and 3
rd

, 4
th

 and 5
th

 and the 6
th

 and 7
th

 groups were fed diets contained 10, 15 and 20% 

DSM either without or with EZ addition, respectively. Results showed that ducks fed 

basal diet contained DSM at levels of 10%, 15% and 20% and supplemented with EZ  

had superior (P ≤ 0.05) live body weight, body weight gain, feed intake, economical 

efficiency, production index and better feed conversion ratio. As well as, increased 

serum total protein, albumen, dressing % and total edible parts% compared to those fed 

diets with DSM without EZ. Ducks fed basal diet contained DSM at level 10% and 15% 

with EZ supplementation recorded higher significantly (P ≤ 0.05) crude protein 

digestibility and serum HDL. While, there were no significantly differences between 

groups for digestibility of ether extract and apparent ash retention, serum content of 

globulin, glucose, T3, T4, total lipids, cholesterol, blood hematological indices and 

immune organs. In conclusion, DSM could be used in ducks diets up to 20% with 

enzyme supplementation without adverse effect on growth performance, however, DSM 

at 10 and 15 % with adding enzyme achieve optimum growth performance and 

economic efficiency during growing period.   
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INTRODUCTION 

In Egypt, ducks play a significant role as 

a major source of animal protein, whether 

for meat or egg production (FAO, 2009). 

However, the development of animal 

production faces challenges primarily 

related to the availability and cost of 

feedstuffs, which account for 

approximately 55-70% of poultry 

production expenses (Atteh, 2003). The 

high cost of conventional feedstuffs, such 

as corn, due to competition between 

humans and poultry, has resulted in 

reduced growth performance and 

productivity in poultry. Consequently, the 

shortage and price volatility of feed 

ingredients have prompted the search for 

alternative feed sources to address this 

issue. The inclusion of industrial food 

wastes in duck diets can serve as a viable 

replacement for conventional feedstuffs 

like corn and soybean (Farhat et al., 

2001).  

In Egypt, date stone meal (DSM) holds 

the potential to be an alternative energy 

source in poultry feed ingredients (Tareen 

et al., 2017).  

Date palm (Phoenix dactylifera L.) grows 

in many developing countries and their 

fruits are well known. According to the 

FAO, world production of dates was 8.16 

mmt in 2018 with Egypt the major 

supplier (19.5%) of world production. 

Date palm is rich in minerals and 

vitamins, with its chemical composition 

varying based on the nature of the 

cultivation land. On a dry weight basis, it 

typically contains about 5-10% moisture, 

5-7% protein, 7-10% oil, 10-20% crude 

fiber, 55-65% carbohydrates, and 1-2% 

ash (Al-Shahib and Marshall, 2003). 

Additionally, it is high in fat content (Al-

Farsi and Lee, 2008) and contains oils 

that are rich in oleic acid, which is 

essential in poultry nutrition (Taha et al., 

2013). Date stone meal has been used as a 

partial replacement for maize or wheat in 

animal feed formulations, either alone or 

in combination with organic acids or 

enzymes supplementation (Daneshyar et 

al., 2014; Taha et al., 2013; Jaffer, 2010). 

Studies have demonstrated that dietary 

supplementation with date palm 

components enhances the performance 

and feed efficiency of poultry (Al-

Homidan, 2003; Masoudi et al., 2010). 

Furthermore, the addition of date fiber at 

5% level in broiler diets has been found 

to improve growth performance (Tabook 

et al., 2006). Numerous studies have 

reported positive effects on broiler 

performance by incorporating date waste 

meal (DWM) into their diets (Al-Harthi et 

al., 2009; El-Sheikh et al., 2013; Fadare, 

2015). Palm Kernel Cake, derived from 

the date fruit's pits, kernels, or seeds, is 

widely used as a source of protein and 

energy in various livestock species, 

including rabbit (Orunmuyi et al., 2006), 

laying hen (Chong et al., 2008) and 

broiler chickens (Mardhati et al., 2011). 

These alternatives can help reduce the 

overall feed costs (Zanu et al., 2012). 

According to El-Kelawy et al. (2020), 

they was found that incorporating date 

stone meal into rabbit diets at a level up 

to 20% with the addition of EZ did not 

have any negative effects on rabbit 

performance. Additionally, including up 

to 10% of date stone meal with EZ 

resulted in good performance and 

economic efficiency comparable to the 

control group, even under the 

environmental conditions in Egypt. 

Hence, the objective of this study is to 

explore the use of date stone meal with or 
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without enzymes as alternative feedstuff 

in ducks' diet and examine its effects on 

growth performance traits, nutrient 

digestibility and economic efficiency of 

ducks from 7 to 70 day of age. 

MATERIALS AND METHODS 
This research was conducted at the 

Poultry Research Unit (El-Bostan Farm), 

Department of Animal and Poultry 

Production, Faculty of Agriculture, 

Damanhour University, Damanhour, 

Egypt, from January to March 2023. The 

objective of this study was to investigate 

the utilization of date stone meal with or 

without enzymes as an alternative feed 

ingredient in the diet of ducks and assess 

its impact on growth performance, 

nutrient digestibility, and economic 

efficiency of ducks from 7 to 70 day of 

age. 
A total of 350 unsexed one-day-old ducks 

obtained from a commercial hatchery 

were randomly allocated into seven 

experimental groups. Each experimental 

group consisted of 50 ducks distributed 

among 5 replicates, with each replicate 

containing 10 ducks. The ducks were 

reared in floor pens measuring 1.5*1.5m. 

The ducks of dietary treatments were 

offered feed according to following: the 

1
st
 group served as the control and 

received a control diet containing 0% date 

stone. Ducks in the 2
nd

 and 3
rd

 groups 

were fed diets containing 10% date stone 

meal, either without or with the addition 

of enzymes (Kemzyme), respectively. 

Ducks in the 4
th

 and 5
th

 groups were fed 

diets containing 15% date stone meal, 

either without or with the addition of 

enzymes, respectively. Ducks in the 6
th

 

and 7
th

 groups were fed diets containing 

20% date stone meal, either without or 

with the addition of enzymes, 

respectively. The experimental diets were 

formulated based on the guidelines 

provided by NRC (1994). The ingredients 

and chemical analysis of the experimental 

diets are presented in Table (1). 

All ducklings in the various treatment 

groups were raised under identical 

hygienic and managerial conditions. They 

were housed in well-ventilated brooding 

facilities and had ad-libitum access to 

feed and water throughout the 

experimental period, which encompassed 

the starter phase (1-35 days of age) and 

the grower-finisher phase (36-70 days of 

age). Ducks in each replicate were 

weighed (g) weekly between 7 and 70 d 

of age, and the BWG (g/duck) was 

calculated. Feed intake was recorded for 

each replicate (g/duck) and thereby FCR 

(g feed/g gain) was calculated. Production 

index (PI) was measured throughout the 

experimental period (7-70d of age), 

according to Attia et al. (2012):  

   
            

         
        Where: 

EPEI = European Production Efficiency 

Index.       BW = Body weight (kg). 

SR = Survival rate (100% - Mortality).                      

PP = Production Period (days). 

FCR = Feed conversion Ratio (kg feed / 

kg gain). 

Thirty-five blood samples were randomly 

collected at 70 d of age from dietary 

treatment to determine number of red 

blood cell (RBC), white blood cell 

(WBC) and different types of leukocytes 

according to Hepler (1966). Packed cell 

volume (PCV %), Hemoglobin (Hgb) 

concentration and red cell indices (MCH 

and MCHC) were determined as 

described by Jain (1986): 

Mean Corpuscular Hemoglobin (MCH) 

(Pg) = HbX10/ RBC's  
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Mean Corpuscular Hemoglobin 

Concentration (MCHC) (g/dl) = 

HbX100/PCV  

An Additional fifteen serum samples 

were obtained also from each treatment at 

70 d of age for biochemical analysis 

using commercial kits.  Glucose 

concentration (mg/dl) according to 

Trinder (1969), total protein (g/dl) 

according to Henry et al. (1974), albumin 

(g/dl) according to Doumas ( 1971), 

globulin (g/dl) according to Coles (1974) 

and different types of globulin (α-

globulin, β-globulin and γ-globulin) 

according to Bossuyt et al.(2003). 

Moreover, creatinine and urea were 

determined using method of Bartles et al. 

(1972), triglycerides according to Fossati 

and Prencipe (1982), total cholesterol 

according to Stein (1986), HDL-

cholesterol  according to Lopez-Virella 

(1977), and LDL-cholesterol according to 

Friedewald et al.(1972). Alkaline 

phosphatase (ALP) concentration was 

determined according to the colorimetric 

method of Bauer (1982)  

 Besides, the activity of serum aspartate 

amino transferase (AST), and serum 

alanine amino transferase (ALT), were 

estimated according to Reitman and 

Frankel (1957) using commercial kits.  

Data obtained were analyzed using the 

GLM procedure (Statistical Analysis System 

(SAS, 2002), using one-way ANOVA 

according the following model: Yik= µ+ 

Ti + eik   

Where, Y is the dependent variable; µ is 

the general mean; T is the effect of 

experimental treatments; and e is the 

experimental random error. Before 

analysis, all percentages were subjected 

to logarithmic transformation (log10x+1) to 

normalize data distribution. The differences 

among means were determined using 

Duncan’s new multiple range test 

(Duncan, 1955). 

RESULTS AND DISCUSSION 
Growth performance: The results of 

growth performance, economical 

efficiency and production index as 

affected by different levels of DSM 

without or with EZ are presented in Table 

(2). It showed that ducks fed diet included 

10% and 15% DSM with EZ had superior 

(P ≤ 0.05) BW  than those fed diet 

included 10% and 15% DSM without EZ, 

but it was not differed when fed 20% 

DSM with EZ at 35 and 70d of age. 

Furthermore, the higher (P ≤ 0.05) values 

of BWG were found in groups fed diets 

included 10%, 15% DSM with EZ which 

were superior (P ≤ 0.05) than those fed 

with 10% and 15% DSM without EZ 

during period 7-35 and 7-70d of age, 

however, no significant differences were 

found compared with ducks fed 20% 

DSM with EZ during same periods. On 

the other hand, the lower value of BWG 

was obtained in group fed 20% DSM 

without EZ than the other groups during 

7-35, 36-70 and 7-70d of age.   

Results of feed intake showed that there 

were no significant differences among 

treatments group during period 7-35d. 

While, maximum feed intake was 

observed in control group and groups fed 

diet included DSM at levels of 10% and 

15% with EZ compared to those fed 20% 

DSM without EZ during period 7-70d 

without any different with other groups 

(Table 2).  

Results of FCR noted that ducks fed basal 

diet or diets supplemented with DSM at 

levels of 10%, 15% and 20% with EZ had 

better FCR than those fed diet the same 

levels  without EZ during 7-35d and 7- 
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70d of age. However, the significantly 

worst FCR (P ≤ 0.05) was found in group 

fed diet supplemented with 20% DSM 

without EZ than all groups during the 

period from 36-70 d and overall, 7-70d 

(Table 2).  

Results of economical efficiency and 

production index exhibit that ducks fed 

basal diet, diet with DSM at levels of 10, 

15 and 20% with EZ had better 

economical efficiency and production 

index compared to ducks fed diet with 10, 

15 and 20%, DSM without EZ, 

respectively. Moreover, ducks fed 20% 

DSM without EZ had lower economical 

efficiency and production index than all 

other groups (Table 2).  

These results agree with Al-Homidan 

(2003) who found that  broiler fed DSM 

at level  of 5,10 and 15% had improved 

BW and daily gain and reduced  feed cost 

compared to the control group. Al-Saffar 

et al., (2012) conducted that broiler fed 

diet contains DSM with multienzymes 

(xylanase, glucanase, cellulase, 

hemicellulose, protease and 

amyloglucosidase) had improved growth 

performance. Also, El-Far et al., (2016) 

found that broiler chickens fed diets 

containing 2, 4 and 6% DSM improved 

growth performance. Moreover, Abaza 

and Omara (2011) and El-Kelawy and El-

Kelawy (2016) reported that 

multienzymes supplementation increased 

feed intake and improved FCR of rabbits.   

Tareen et al. (2017) found that BW of 

broiler increased significantly with 

increasing level of date palm kernel.  El-

Kelawy et al. (2020) reported that rabbits 

diet supplemented with DSM at levels of 

10% and 20% with EZ had superior BW, 

BWG, economic efficiency, production 

index and better FCR compared to control 

group.   

Feeding ducks and poultry with date 

stone meal supplemented with enzymes 

can potentially contribute to increasing 

body weight and weight gain. However, it 

is important to note that the scientific 

literature specifically exploring the 

effects of date stone meal and enzyme 

supplementation on ducks is limited. 

Most of the available research focuses on 

poultry, such as broilers and layers.  

Date stone meal is rich in carbohydrates, 

proteins, fiber, and minerals, which can 

contribute to the overall nutrient density 

of the feed. These nutrients are essential 

for growth, muscle development, and 

weight gain in ducks and poultry 

(Ravindran, 2013). Also, incorporating 

date stone meal in their diet can provide 

an additional energy source, promoting 

weight gain (Engberg et al., 2006). 

Moreover, date stone meal contains 

dietary fiber, which can positively impact 

gut health and digestion in birds. Dietary 

fiber can promote the growth of 

beneficial gut bacteria and enhance 

nutrient absorption. Improved digestion 

and nutrient utilization can support 

weight gain in ducks and poultry (Choct, 

2015). Furthermore, enzymes, can be 

added to the feed along with date stone 

meal. These enzymes help break down 

complex carbohydrates and proteins, 

improving their digestibility and 

availability for absorption. Enhanced 

nutrient digestibility can contribute to 

increased body weight and weight gain 

(Bedford and Schulze, 1998). On the 

other hand, El-Deek et al. (2010) 

demonstrated that incorporating up to 

10% date stone meal (DSM) in broiler 

diets had no negative effects on growth 
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performance. Similarly, Jaffer (2010) 

observed that replacing maize with 0%, 

5%, 10%, and 15% of date by-product, 

with or without enzyme supplementation, 

did not affect BW, feed intake, FCR, or 

economic efficiency. These findings 

suggest that incorporating DSM at levels 

of 10% or 15% with enzyme 

supplementation in duck diets could lead 

to superior BW and BWG. This 

improvement is attributed to the enhanced 

nutrient digestibility and utilization 

facilitated by the enzymes, allowing for 

the utilization of by-products in poultry 

nutrition (Daghir, 2008). Furthermore, the 

increase in feed intake and improvement 

in FCR resulting from enzyme 

supplementation lead to increased crude 

protein (CP) intake and essential amino 

acids, which are crucial for optimal bird 

performance (Masoudi et al., 2011). The 

combination of low price DSM and the 

higher weight gain of ducklings likely 

contributes to the improved economic 

efficiency when DSM is supplemented 

with enzymes (El-Sheikh et al., 2015). 

Apparent digestibility: The results of 

apparent digestibility as affected by 

different levels of DSM without or with 

enzymes are presented in Table (3). 

Digestibility of dry matter, crude protein 

and crude fiber are significantly higher (P 

≤ 0.05) in control and 10%DSM with EZ 

following by those fed 15%DSM with EZ 

then 10%DSM without EZ and those fed 

20%DSM without EZ. On the other hand, 

it was noted that there was no significant 

difference among treatments for 

digestibility of ether extract and apparent 

ash retention. These results are consistent 

with the findings of Attia and Al-Harthi 

(2015), who reported that feeding broiler 

chickens with date waste at a level of 200 

g/kg in the diet did not affect nutrient 

digestibility, except for a decrease in 

crude protein (CP) digestibility. 

Similarly, Ibrahim et al. (2010) 

demonstrated that the addition of a 

commercial enzyme complex slightly 

improved the digestibility coefficients of 

dry matter (DM), crude protein (CP), 

crude fiber (CF), ether extract (EE), and 

nitrogen-free extract (NFE) in date stone. 

El-Kelawy and El-Kelawy (2016) also 

found that rabbits fed DSM diet with 

multienzymes had significantly higher 

digestibility coefficients of DM, CP, 

NFE, and digestible crude protein (DCP) 

compared to those fed the control diet. In 

contrast, El-Deek et al. (2010) reported 

that broiler chickens fed diet 

supplemented with date stone meal at a 

level of 150 g/kg diet had no effect on 

nutrient digestibility. Additionally, Al-

Harthi (2006) found that substituting 

maize with date waste in broiler diets 

significantly decreased CF digestibility. 

The addition of enzymes benefits nutrient 

digestibility primarily due to the partial 

degradation of soluble β-glucan, which 

reduces the viscosity of intestinal 

contents and improves nutrient absorption 

(Hesselman and Aman, 1986; Rotter et 

al., 1989). These findings are also 

supported by the research of El-Manylawi 

and El-Banna (2013). The decrease in 

nutrient digestibility with increasing 

levels of date stone meal may be 

attributed to its high CF content, which 

can reduce the digestibility and 

availability of nutrients (El-Sheikh et al., 

2013). The reduced digestibility of the 

date stone meal experimental diets 

without enzymes could be attributed to 

the high levels of non-starch 

polysaccharides (NSPs). Fasiullah et al. 
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(2010) reported that exogenous microbial 

enzymes enhance the digestion of NSPs 

by breaking down cellulose, 

hemicellulose, pectins, and lignified 

complexes, leading to improved feed 

utilization and growth performance 

(Garcia et al., 2005; Falcao-e-Cunha et 

al., 2007). 

Blood parameters: The results of 

biochemical constituents of blood serum 

of ducks as affected by different levels of 

DSM without or with EZ are presented in 

Table (4). It was noted that serum total 

protein and albumen were significantly 

higher (P ≤ 0.05) for groups fed control, 

10 and 15% DSM with EZ than those 

groups fed the same levels without EZ. 

On the other hand, there is no difference 

between those fed all DSM levels with 

enzyme and control. However, there were 

no significant differences among 

treatments for serum blood globulin, 

albumin/globulin, glucose, T3 andT4. 

Concerning results of liver function 

presented in Table (5) showed that there 

was no significantly difference among 

treatment groups for AST, ALT, 

ALT/AST ratio, Creatinine, urea and 

Urea/ creatinine. Also, data of lipid 

profile are listed in Table (6). It exhibited 

that HDL was significantly higher (P ≤ 

0.05) for groups fed control, 10% and 

15% DSM with EZ than those fed 10, 15 

and 20% DSM without EZ.  However, 

there were no significant differences 

among treatment groups for total lipids, 

cholesterol, triglycerides and LDL. 

Furthermore, data of hematological traits  

Table (7) showed that there were no 

significant differences among treatments 

for hematological traits including  

hemoglobin, red blood cell, packed cell 

volume, white blood cells, MCH, MCHC, 

lymphocytes, monocytes, basophils, 

eosinophils, heterophils and heterophils / 

lymphocytes ratio  

These findings align with the results 

reported by Abdel-Fattah et al. (2012), 

demonstrating that the inclusion of 

crushed date palm did not have an impact 

on the activities of plasma ALT and AST, 

thus not affecting liver function in 

growing Barki lambs. Similarly, 

Mohammed (2013) observed that 

supplementing the diet with date palm led 

to higher levels of serum total protein and 

albumin. This improvement in 

biochemical constituents could be 

attributed to the enhanced utilization of 

nutrients, particularly protein and sugars 

found in dates, which are easily digested 

and absorbed. On the other hand, 

Masoudi et al. (2011) reported that 

including 20% date pits in broiler diets 

resulted in increased HDL concentration 

and decreased LDL concentration. 

Carcass characteristics: The results of 

carcass characteristics of ducks as 

affected by different levels of DSM 

without or with EZ are presented in Table 

(8). It showed that dressing % and total 

edible parts % were higher (P ≤ 0.05) in 

control and 10% DSM with EZ following 

by those fed 15 and 20% DSM with EZ 

then 10% DSM without EZ than those fed 

20% DSM without EZ. On the other 

hand, data showed that gizzard% was 

higher (P ≤ 0.05) in ducks fed DSM diets 

with or without EZ than those fed control 

diet. Moreover, the lower value of 

abdominal fat % was obtained 

significantly (P ≤ 0.05)  in ducks fed 10% 

DSM with EZ than those fed DSM 

without EZ at level 10%, 15% and 20%, 

but it was not significant differences with 

groups fed control, 15% and 20% DSM 
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with EZ. On contrary there were no 

significant differences among treatments 

group in the percentages of liver, heart 

pancreas, proventriculus and immune 

organs (spleen or thymus).   

These findings are consistent with the 

observations made by Abonyi and 

Uchendu (2005), who reported that 

broilers fed a finishing diet containing 

20% palm kernel meal exhibited 

significantly higher final BW and 

dressing% compared to the control group. 

Conversely, Osman et al. (1995) found 

that the inclusion of DSM in starter and 

grower Pekin duckling diets did not 

significantly affect dressing percentage, 

but it led to an increase in gizzard%, as 

well as in the weight and length of the 

digestive tract. The increase in gizzard% 

may be an adaptive response of the birds 

to better digest and fibrous feed 

associated with high levels of DSM. 

IN CONCLUSION 

The results of this study indicated that 

DSM could be incorporated in ducks diets 

up to 20% with enzyme supplementation 

without adverse effect on growth, 

however,  DSM at 10 and 15 % with 

adding enzyme achieve the optimum 

performance and economical efficiency 

during growing period.    

  



Ducks, date stone meal, enzymes, alternative feedstuff, performance. 

535 

 

Table (1): Ingredients and chemical analysis of  the experimental diets***. 

Ingredient 
Starter Diets (1-35 d) Grower-finisher Diets (36-70 d) 

Control 
10% 

DSM 

15% 

DSM 

20% 

DSM 
Control 

10% 

DSM 

15% 

DSM 

20% 

DSM 

Corn, Grain,    % 59.00 50.40 47.00 42.90 67.00 58.00 53.50 49.70 

Soybean Meal, 44% 35.40 28.60 25.40 22.00 27.00 23.00 20.10 16.10 

Soybean Oil 1.50 1.60 1.39 1.44 1.34 1.87 2.00 2.00 

Corn Gluten Meal, % 0.00 5.00 7.00 9.50 0.00 3.00 5.20 8.00 

Sand 0.00 0.30 0.11 0.06 0.56 0.03 0.10 0.10 

Date stone meal**  0.00 10.00 15.00 20.00 0.00 10.00 15.00 20.00 

Dical. Phos. 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70 

Vit + Min. Premix* 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

Limestone 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Common Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

DL-Methionine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

L-Lysine HCl 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

TOTAL 100.00 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Determined
1
 and calculated

2
 composition (% as fed  basis) 

Dry matter
1
 85.20 85.70 86.00 86.10 85.7 85.95 86.39 86.23 

Dry matter
2
 85.97 86.29 86.45 86.62 86.01 86.32 86.48 86.64 

ME (kcal/kg)
2
 2910 2910 2910 2910 3000 3000 3000 3000 

Crude protein
1
 20.86 20.82 20.79 20.81 17.96 17.93 17.91 17.98 

Crude protein
2
 21.00 21.00 21.00 21.00 18.00 18.00 18.00 18.00 

Ether extract
1
 3.97 4.42 4.37 4.76 475 5.01 5.12 5.39 

Ether extract
2
 4.03 4.56 4.81 5.07 4.66 5.13 5.38 5.66 

Crude fiber
1
 3.91 4.39 4.65 4.89 3.54 4.23 4.64 4.87 

Crude fiber
2
 3.85 4.45 4.79 5.10 3.42 4.19 4.52 4.80 

Calcium
2
 1.08 1.06 1.05 1.04 1.06 1.05 1.04 1.03 

Total phosphorus
2
  0.71 0.67 0.65 0.63 0.68 0.64 0.62 0.60 

Available phosphorus
2
  0.46 0.44 0.43 0.43 0.45 0.43 0.42 0.41 

Lysine
2
 1.22 1.06 0.99 0.91 1.01 0.91 0.84 0.75 

Methionine
2
 0.47 0.51 0.52 0.54 0.44 0.45 0.47 0.49 

* Vit + Min Premix provides the following (per kg of diet): Vitamin A, 1800 mg retinol; 

Vitamin E, 6.67 mg d-alpha-tocopherol; menadione, 2.5 mg; Vit D3, 50 mcg cholecalciferol; 

riboflavin, 2.5 mg; Ca pantothenate, 10 mg; nicotinic acid, 12 mg; choline chloride, 300 mg; 

vitamin B12, 4 mcg; vitamin B6, 5 mg; thiamine, 3 mg; folic acid, 0.50 mg; biotin 0.2 mg; Mn, 

80 mg; Fe, 40 mg; Cu, 4 mg; Se, 0.10 mg. 

** contained 91.77% dry matter,7.01 % crude protein, 12.22%crude fiber, 7.65% Ether extract, 

2371kcal ME.    

*** The same were repeated with 0.01% Enzyme complex (Kemzyme) contains 300 µ/g beta-

glucanase , 5000 µ/g cellulase, 450 µ/g alfa amylase and 450 µ/g protease and lipase.  
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Table (2): Effect of dietary inclusion with different levels of DSM without or with 

enzymes on growth performance, economical efficiency and production index of ducks  

during 7-70 days of age. 

Items 

Dietary groups SEM P value 

Control 
10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 
  

Live body weight (g)  

7d 233 226 232 225 228 229 230 3.98 0.76 

35d 1445
a
 1363

bc
 1443

a
 1339

cd
 1432

a
 1301

d
 1408

ab
 17.52 0.005 

70d 2717
a
 2547

b
 2684

a
 2509

b
 2672

a
 2337

c
 2610

ab
 37.36 0.008 

Body weight gain (g)  

7-35 d 1212
a
 1137

bc
 1211

a
 1114

cd
 1204

a
 1072

d
 1179

ab
 17.12 0.006 

36-70d 1273
a
 1184

a
 1241

a
 1170

a
 1241

a
 1036

b
 1202

a
 37.22 0.003 

7-70d 2485
a
 2321

b
 2452

a
 2284

b
 2444

a
 2108

c
 2381

ab
 36.85 0.007 

Feed intake (g)  

7-35d 3123 3075 3111 3072 3096 3002 3064 39.38 0.432 

36-70d 6457
a
 6382

abcd
 6452

ab
 6357

cd
 6444

abc
 6314

d
 6363

bcd
 28.69 0.007 

7-70d 9579
a
 9457

ab
 9563

a
 9429

ab
 9540

a
 9316

b
 9427

ab
 54.52 0.023 

Feed conversion ratio (g feed/g gain)  

7-35d 2.58
b
 2.70

ab
 2.57

b
 2.76

a
 2.57

b
 2.80

a
 2.60

b
 0.05 0.007 

36-70d 5.09
b
 5.40

b
 5.20

b
 5.54

b
 5.20

b
 6.15

a
 5.29

b
 0.204 0.02 

7-70d 3.86
c
 4.08

bc
 3.90

c
 4.15

b
 3.91

c
 4.43

a
 3.96

bc
 0.075 0.001 

Economical efficiency, Relative economical efficiency and production index 

EC.EF. 44.7
abc

 40.9
bc

 47.1
abc

 40.6
c
 48.2

a
 33.7

d
 47.8

ab
 2.19 0.001 

Relative EC.EF 100.0 91.5 105.4 90.8 107.8 75.4 106.9 - - 

PEI 100.7
a
 89.3

b
 98.4

a
 87.2

b
 97.8

a
 75.7

c
 94.2

ab
 2.67 0.004 

a,b,c,d
 Means in the same row followed by different letters are significantly different at   (P  ≤ 

0.05); SEM, Standard error of mean. EC.EF.= Economical efficiency, Relative EC.EF= Relative 

Economical efficiency, PEI= Production efficiency index 
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Table (3): Effect of dietary inclusion with different levels of DSM without or with enzymes 

on the apparent digestibility of the nutrients and ash retention (%) of ducks. 

Items 

Dietary groups 

SEM 
P 

value Control 
10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 

DM 73.4
a
 67.6

abc
 73.6

a
 66.4

bc
 72.0

ab
 62.6

c
 68.1

abc
 2.05 0.005 

CP 82.4
a
 78.4

abc
 83.9

a
 69.6

cd
 80.2

ab
 66.4

d
 72.8

bcd
 3.03 0.002 

EE 82.4 77.9 81.5 74.0 79.9 72.2 78.5 3.35 0.308 

CF 36.9
a
 32.7

bc
 34.6

ab
 30.5

cd
 33.2

bc
 29.2

d
 32.7

bc
 0.97 0.002 

AAR 49.8 46.1 49.8 47.2 49.3 46.2 49.7 1.51 0.283 
a, b

 Means  in the same column followed by different letters are significantly different at   (p ≤ 0.05); 

SEM, Standard error of means. DM= Dry matter, CP= Crude protein, EE= Ether extract, CF= 

Crude fiber. AAR= Apparent Ash retention 

 

 

 

 

 

Table (4):Effect of dietary inclusion with different levels of DSM without or with 

enzymes on biochemical constituents of blood serum of ducks. 

Items 

Dietary groups 

SEM P value 
Control 

10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 

Total protein (g/dl) 6.50
a
 5.84

bc
 6.32

a
 5.74

bc
 6.28

a
 5.50

c
 6.12

ab
 0.13 0.001 

Albumin (g/dl) 3.36
abc

 3.00
d
 3.52

a
 3.08

bcd
 3.42

a
 3.04

cd
 3.32

abcd
 0.11 0.010 

Globulin (g/dl) 3.14 2.84 2.80 2.66 2.86 2.46 2.80 0.16 0.166 

Albumin/globulin 1.07 1.07 1.26 1.21 1.21 1.24 1.23 0.10 0.675 

Glucose (mg/dl) 169 171 177 169 175 168 170 6.36 0.921 

T3 (ng/dl) 2.17 2.14 2.13 2.14 2.12 2.11 2.32 0.07 0.461 

T4 (ng/dl) 14.0 13.0 13.9 13.9 13.7 13.1 13.0 1.26 0.990 
a,b,

Means in the same row followed by different letters are significantly different at   (p  ≤ 0.05); 

SEM, Standard error of mean; T3= Triiodothyronine; T4= Thyroxine. 

  



M. El-kelawy
1
et al. 

534 

 

Table (5): Effect of dietary inclusion with different levels of DSM with or without 

enzymes on liver and kidney function of ducks. 

Items 

Dietary groups 

SEM 
P 

value Control 
10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 

Liver function                   

AST (U/L) 52.6 56.2 53.0 55.6 58.0 55.2 55.2 2.69 0.822 

ALT (U/L) 60.6 60.4 59.0 63.4 63.4 60.8 61.6 3.26 0.956 

ALT/AST ratio 1.16 1.07 1.12 1.14 1.09 1.11 1.11 0.05 0.875 

Renal function                   

Creatinine(mg/dl) 0.78 0.809 0.766 0.801 0.776 0.811 0.821 0.017 0.076 

Urea (mg/dl) 2.25 2.37 2.12 2.21 2.42 2.21 2.21 0.16 0.856 

Urea/ creatinine 9.84 8.69 9.75 9.49 9.27 9.41 9.32 0.71 0.942 
a,b,c

 Means in the same row followed by different letters are significantly different at   (P  ≤ 

0.05);. SEM= Standard error of means. AST= Aspartate amino transferase; ALT= Alanine 

amino transferase. 

Table (6): Effect of dietary inclusion with different levels of DSM without or with 

enzymes on lipid profile of ducks. 

Items 

Dietary groups 

SEM 
P 

value Control 
10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 

Total lipids (mg/ dl) 559 545 554 553 519 528 493 23.24 0.404 

TChol. (mg/ dl) 167 172 161 174 169 170 166 4.17 0.495 

TG (mg/ dl) 184 182 183 179 181 179 182 5.04 0.982 

HDL (mg/ dl) 48.8
a
 42.2

c
 46.4

ab
 42.0

c
 45.8

ab
 41.6

c
 43.8

bc
 1.11 0.004 

LDL (mg/ dl) 81.5 92.9 78.4 96.0 87.1 92.3 85.9 4.84 0.149 
a,b,c

 Means in the same row followed by different superscripts are significantly different at(p≤ 0.05); 

SEM= Standard error of means, Chol.= Total cholesterol; TG= Triglycerides; HDL= High-density 

lipoprotein; LDL= Low-density lipoprotein,  
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Table (7): Effect of dietary inclusion with different levels of DSM without or with 

enzymes on Hematological traits of ducks. 

Items 

Dietary groups SEM P value 

Control 
10% 

DSM 

10% 

DSM, 

EZ 

15% 

DSM 

15% 

DSM, 

EZ 

20% 

DSM 

20% 

DSM, 

EZ 
  

RBC’s  (10
6
/cmm

3
) 3.99 3.90 3.80 3.94 3.90 4.09 4.28 0.34 0.967 

HB (g/100ml) 12.0 13.0 12.2 12.8 12.4 12.6 12.4 0.42 0.685 

PCV % 32.2 37.8 35.4 36.6 33.8 37.0 34.6 1.63 0.233 

MCV 81.2 99.7 95.9 97.0 88.9 91.6 84.3 8.46 0.685 

MCH  (Ug) 30.3 34.3 33.1 33.9 32.5 31.3 30.2 2.79 0.902 

MCHC (%) 37.2 34.6 34.5 35.1 36.9 34.1 36.1 0.92 0.123 

WBC’s (10
3
/cmm

3 
) 27.60 26.6 28.8 28.4 26.2 27.0 27.6 1.32 0.798 

Lymphocytes (%) 44.2 43.6 44.4 45.2 42.8 44.0 44.0 1.10 0.844 

Monocytes (%) 16.8 15.8 16.2 16.0 16.2 16.0 15.8 0.34 0.425 

Basophils, (%) 0.40 0.80 0.40 0.40 0.40 0.60 0.40 0.24 0.850 

Eosinophils, (%) 13.6 13.4 12.4 12.6 13.6 13.2 13.4 0.55 0.597 

Heterophils, (%) 25.0 26.4 26.6 25.8 27.0 26.2 26.4 1.17 0.930 

Hetero/Lympho ratio 0.575 0.611 0.601 0.572 0.634 0.598 0.603 0.04 0.941 
a, b

 Means  in the same row followed by different letters are significantly different at   (p ≤ 0.05); SEM, 

Standard error of means.  HB= Hemoglobin; RBC’s= Red blood cell; PCV= Packed cell volume; WBC's= 

White blood cells.  
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Table (8): Effect of dietary inclusion with different levels of DSM without or with 

enzymes on Carcass characteristics of ducks. 

Items 

Dietary groups SEM P value 

Control 
10% 

DSM 

10% 

DSM, EZ 

15% 

DSM 

15% 

DSM, EZ 

20% 

DSM 

20% 

DSM, EZ   

Carcass characteristics 

Dressing,% 70.44
a
 66.38

bc
 70.06

a
 64.62

cd
 69.16

ab
 62.30

d
 67.64

abc
 1.12 0.001 

Total edible parts, % 75.70
ab

 72.16
bc

 76.08
a
 70.72

cd
 75.18

ab
 68.46

d
 73.70

abc
 1.18 0.005 

Liver,% 2.17 2.08 2.25 2.27 2.17 2.22 2.19 0.118 0.941 

Gizzard,% 2.55
b
 3.15

a
 3.16

a
 3.19

a
 3.26

a
 3.33

a
 3.30

a
 0.101 0.001 

Heart,% 0.532 0.568 0.628 0.642 0.578 0.616 0.574 0.039 0.446 

Pancreas, % 0.304 0.340 0.344 0.342 0.342 0.348 0.346 0.015 0.413 

Proventriculus,% 0.218 0.216 0.206 0.234 0.240 0.238 0.244 0.014 0.405 

Fat,% 0.396
ab

 0.430
a
 0.254

b
 0.442

a
 0.312

ab
 0.440

a
 0.320

ab
 0.047 0.042 

Intestinal,% 3.21 2.93 3.16 2.74 2.89 2.80 2.74 0.196 0.466 

Immune organs 

Spleen,% 0.024 0.024 0.028 0.034 0.024 0.026 0.030 0.003 0.261 

Thymus,% 0.310 0.282 0.294 0.310 0.328 0.328 0.296 0.031 0.920 
a,b,c,d

 Means in the same row followed by different letters are significantly different at   (P  ≤ 

0.05); SEM, Standard error of mean. 
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 الولخص العربي

طبذيلت في علائق الب كوادة علفالإنزيواث هسحوق نوى البلح هع أو بذوى  استخذام  
' 

هحوود إبراهين الكيلاوي
5

الشافعي، علي سعيذ 
2
وهحوذ سيذ رفاعي 

5
 

 

1
يصز -خايعت انٕاد٘ اندذٚذ  –كهٛت انشراعت  -لسى اَخاج انذٔاخٍ

 

2
 يصز –خايعت ديُٕٓر  –كهٛت انشراعت  -لسى الإَخاج انحٕٛاَٙ ٔانذاخُٙ 

 

انشراعت ، كهٛت انحٕٛاَٙ ٔانذاخُٙالإَخاج ، لسى انبسخاٌ بًشرعتْذِ انذراست فٙ ٔحذة بحٕد انذٔاخٍ  أخزٚج

كًادة  إضافت الإَشًٚاث بذٌٔ أٔ حمٛٛى اسخخذاو  يسحٕق َٕ٘ انبهح يع  خايعت ديُٕٓر.  ْذفج ْذِ انذراست إنٗ

يعايلاث  7إنٙ  اعشٕائٛلسًج ٕٚو  7بطت غٛز يدُست عًز   353عهف بذٚهت فٙ علائك انبط . حى اسخخذاو عذد 

َٕ٘ انبهح . حى حغذٚت انبط فٙ انًدًٕعت انثاَٛت : انكُخزٔل صفز % يسحٕق الأٔنٙغذائٛت ْٔٙ كانخانٙ انًدًٕعت 

% يسحٕق َٕ٘ انبهح بذٌٔ 23، 15، 13انسادست ٔانسابعت عهٙ علائك ححخٕ٘ عهٙ  ٔبعت ٔانخايست، أانثانثت، انز

% 23، 15، 13حغذٚت انبط عهٙ علائك ححخٕ٘ عهٙ أٌ عهٙ انخٕانٙ. أظٓزث انُخائح إضافت الإَشًٚاث يع أٔ 

يعذل انغذاء  انشٚادة فٙ ٔسٌ اندسى ،يعذل  ٔسٌ اندسى،إضافت الإَشًٚاث أدث إنٙ سٚادة يع  يسحٕق َٕ٘ انبهح

سٚادة انبزٔحٍٛ انكهٙ بالإضافت إنٙ ٔححسٍ يعذل انخحٕٚم انغذائٙ الإَخاج ، دنٛم  الالخصادٚت، انكفاءة  انًأكٕل

يمارَت بانًعايلاث انخٙ غذٚج عهٙ  انًأكٕنت انكهٛتالأخشاء نسٛزو انذو، َٔسبت انذبٛحت انًدٓشة َٔسبت ٔالأنبٕٛيٍٛ 

% يسحٕق 15، 13 علائك ححخٕٖ عهٙأدث حغذٚت انبط . إضافت الإَشًٚاث% يسحٕق َٕ٘ انبهح بذٌٔ 15، 13

أ٘ بًُٛا لا ٕٚخذ  .انكٕنٛسخزٔل عانٙ انكثافتٔ انبزٔحٍٛ نٙ سٚادة يعايم ْضىإضافت الإَشًٚاث إَٕ٘ انبهح يع 

 اندهٕبٕٛنٍٛ، ٔيحخٕ٘ انسٛزو يٍيعُٕٚت يا بٍٛ انًدًٕعاث نًعايم ْضى انذٌْٕ، يعايم ْضى انزياد  اخخلافاث

ٚخضح  انًُاعٛت. يًا سبك ٔالاعضاءانًٓٛاحٕنٕخٛت نهذو  نمٛاساثا ،انكٕنٛسخزٔل ، ت، انذٍْ انكهT3 T4ٛ  اندهٕكٕس،

 ُْان أ٘٪ يع إضافت إَشًٚاث دٌٔ أٌ ٚكٌٕ 23انبط حخٗ َسبت  علائكفٙ  يسحٕق َٕٖ انبهح ًٚكٍ اسخخذاوّ أَ

 يسحٕق َٕٖ انبهح هًُٕ ٔانكفاءة الالخصادٚت عُذ اسخخذاونالأيثم داء الأًكٍ ححمٛك حأثٛز سهبٙ عهٗ أداء انًُٕ. ٔٚ

 .٪ يع إضافت الإَشًٚاث خلال فخزة ان15ًُٕٔ  13 تبُسب


