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 The current research objective was to determine the effect of enriched duckling's diets 

containing date waste meal (DWM) with a commercially prepared enzymes mixture 

(EZ) on Muscovy ducklings' performance. 180 Muscovy ducklings at day-old were 

randomly assigned to 6groups of 30 birds each. A factorial design (2x3) by using two 

levels of enzyme (0 and 1 %) and three levels of date waste meal named L1, L2 and L3 
to be 0, 15 and 20%, respectively, in the starting period (1 day up to 35 days of age) 

followed by another three levels of DWM being 0, 20 and 25% in the finishing period 

(from 35up to 70 days of age).Results showed that body weights, body weight gain and 
feed conversion ratio due to 15 or 20%of DW Minclusion and EZ supplementation 

were improved. Ducklings fed diet contained L2 of DWM and supplemented with 1 gm 

enzyme recorded the lowest (P<0.05) feed intake (FI) being 93.00, 170.07and 260.80 
gm. The best (P<0.05) feed conversion ratio (FCR) was (2.54 and 2.00 and 2.16 kg/ kg 

gain), respectively, of ducklings fed diet contained L2 of DWM and supplemented with 

1 gm enzyme. Also, EZ supplementation had improved nutrients digestibility 
coefficient of diets that contained higher DWM levels. Ducklings fed L2 of DWM with 

or without supplementation of enzyme recorded the highest (P<0.05) gizzard % and 

edible giblets (3.02, 3.00 and 5.82, 5.65 %), respectively. While, liver % improved by 
using enzyme treatments. Both of control and L2 of DWM with or without enzyme 

recorded the highest (P<0.05) abdominal fat %.The best value for economical 

efficiency (EE) and relative economical efficiency (REE) had been recorded by 
duckling fed diet contained L2 of DWM and supplemented with 1 gm enzyme 
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INTRODUCTION 

 

Egypt is one of the developing countries that suffer from a lack of traditional feedstuff due to the high 

prices which represented for more than 75% of them; also lower cultivated area by feedstuff. The use of 

agriculture waste one of the means to eliminate part of shortage of traditional feedstuff.Date by-products 

represent around 20% of the global date production and have an economic value [1, 2 and3], Dates and date by-

products are used in animal and poultry feeds. Azzawi Date meal could be considered as a cheaper by–product 

and could successfully substitute part of yellow corn in poultry diets.Although the use of date by-products has 

been mainly in ruminant feeds, many studies have been conducted on feeding broiler on date waste meal 

(DWM) and resulted in an improvement in broiler performance such as body weight and feed conversion [4, 5, 

6, 7, 8,9, 1, 2 and 10].Higher crude fiber content in date waste may reduce digestibility and availability of 

nutrients. [11]reported that the negative effect of anti- nutritional factors in date pits as one component of the 

DWM or the highest levels of both cellulose and pentosanes (non-starch polysaccharides NSPs) which found to 

constitute  more than 30% of crude fibers of date pits[12].Non- starch polysaccharides found to have a negative 

influence on energy density (dilution effect), entrapping of nutrients, increasing the viscosity of digesta and 

constitute complex formation with minerals, thereby forming a component difficult to digest [13 and 14].Also, 

[15,16, 17and 18]reported that date waste meals had lower levels of lysine, methionine, leucine and isoleucine 

and are not adequate to meet bird's requirements. 

Some additives and treatments may counteract some of these problems, for example enzyme mixture could 

support the endogenous enzymes of the poult (amylase and protease), break down of components in cell wall, 
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which cannot be broken down into absorbable nutrients by endogenous enzymes, lowering the gastrointestinal 

viscosity in digestive tract, reduced nutrient entrapment and releasing other nutrients like minerals [19 and 14].  

The objective of this work was to study the utilization enhancement of date waste meal (DWM) as a non-

conventional feedstuff on growth performance of Muscovy ducklings. 

 

MATERIALS AND METHODS 

 

The present work was carried out at south Sinai Experimental Research Station (RasSuder city) which 

belongs to the Desert Research Center, Egypt, to investigate the utilization enhancement of date waste meal 

(DWM) as a non-conventional feedstuff on growth performance of Muscovy ducklings. A total of 180 Muscovy 

ducklings at day-old were individually weighed and randomly distributed into six equal experimental groups of 

30 ducklings in three replicate (10 in each). The experimental treatments were arranged in a factorial design 

(2x3) by using two levels of enzyme (0 and 1 %) and three levels of date waste meal named L1, L2 and L3 to be 

0, 15 and 20%, respectively, in the starting period (1 day up to 35 days of age) followed by another three levels 

of DWM being 0, 20 and 25% in the finishing period (from 35up to 70 days of age). 

The experimental diets (Table 1) were formulated to be iso-caloric andiso-nitrogenous to meet 

recommendations for Muscovy ducklings [20]. Feed and water were offered ad libitum. Chemical analysis of 

the experimental diets and feaces were assayed using methods of [21]. Live body weight (LBW) and feed intake 

(FI) were determined. Body weight gain (BWG) and feed conversion ratio (g feed/g gain) were calculated. At 

the end of the experimental feeding period, digestion trial was conducted using 24 males ducks (four from each 

treatment) to determine the digestion coefficients of the experimental diets. Birds were individually housed in 

metabolic cages. The digestibility trials extended for 9 days; 5 days as a preliminary period followed by 4 days 

as collection period. The individual live body weight were recorded during the main collection period to 

determine any loss or gain in the live body weight. During the main period, excreta were collected daily and 

weighed, dried at 60 C
o
, bulked, finally ground and stored for chemical analysis. The faecal nitrogen was 

determined according to [22]. Urinary organic matter was calculated according to [23]. Metabolizable energy 

was calculated according to the equation of [24]. 

 
Table 1: Composition and proximate chemical analysis of the experimental diets. 

Finisher (35-70) Starter (7-35) 
Ingredient  % 

L3 L2 L1 L3 L2 L1 

25 
46.5 

18.00 

6.4 
--- 

2.00 

1.20 
0.30 

0.30 

0.20 
0.10 

20 
51.50 

17.7 

6.70 
--- 

2.00 

1.20 
0.30 

0.30 

0.20 
0.10 

---- 
69.00 

23.9 

3.00 
--- 

2.00 

1.20 
0.30 

0.30 

0.20 
0.10 

20 
39.4 

32.7 

3.4 
0.5 

2.0 

1.20 
0.30 

0.30 

0.10 
0.10 

15 
43.6 

34.5 

2.4 
0.5 

2.0 

1.20 
0.30 

0.30 

0.10 
0.10 

---- 
58.50 

35.50 

2.00 
--- 

2.00 

1.20 
0.30 

0.30 

0.10 
0.10 

Date waste meal(DWM) 
Yellow corn 

Soybean meal (44%) 

Corn gluten meal (60%)  
Vegetable oils 

Di-calcium phosphate 

Limestone 
Sodium chloride  

Vit. and min. mix** 

Dl- methionine 
L- lysine  

100 100 100 100 100 100 Total 

 

18.33 
3.54 

2.82 

 

18.31 
3.40 

2.86 

 

18.24 
3.23 

2.89 

 

21.84 
4.14 

2.44 

 

21.87 
4.11 

2.44 

 

21.83 
3.80 

2.56 

Proximate chemical analysis % 

Crude protein (CP)  
Crude fiber (CF)  

Ether extract (EE) 

 
2947 

1.07 

0.47 
0.80 

0.56 

 
2969 

1.03 

0.47 
0.80 

0.59 

 
2956 

0.93 

0.50 
0.93 

0.63 

 
2824 

1.08 

0.50 
1.14 

0.65 

 
2817 

1.05 

0.51 
1.18 

0.66 

 
2826 

0.96 

0.52 
1.21 

0.72 

Calculated values : 
Metabolizable energy (Kcal/kg)*** 

Calcium % 

Available phosphorus  % 
Lysine % 

Methionine +Cysteine  % 

** Each3 kg Vitamins and minerals contain: Vit. A120000IU, Vit. D3 22000 IU, Vit.E100 mg, Vit.K3 20mg, Vit. B1 10 mg, Vit. B2 50mg, Vit. 
B6 15 mg, Vit.B12 100 μg, Pantothenic acide 100mg, Niacin 300mg,Folicacid10mg,Biotin500μg, iron300mg,Manganese 600 mg, Choline 

chloride 500 mg, Iodine 10 mg, Copper 100 mg, Seleneium 1 mg, Zinc 500 mg and 1200 mg Anti-oxidant. 

***Calculated according to Mona (20) recommendation of Muscovy ducks. 

 

 

The digestion coefficients % of dry matter (DM), organic matter (OM), crude protein (CP), crude fibre 

(CF), ether extract (EE) and nitrogen free extract (NFE) of the experimental diets were estimated. 

Four birds from each treatment were chosen randomly for slaughter test. Carcass parts were weighed and 

calculated as a percentage of live body weight. 

The economical efficiency was calculated from the input-output analysis based on the differences in feed 

conversion ratio and feeding cost. The amount of money realized from the sale of ducklings minus the cost of 

feed consumed for each dietary treatment was estimated.  
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The data were statistically analysed according to [25] using factorial two-way classification. All data 

percentages were transformed to their arc-sin values before analysis and differences among treatment means 

were determined by Duncan’s New Multiple Range test [26]. 

The model used for analysis was: Yijk = U + Ei+ Tj + TEij + eijk 

Where: Yijk = Observation, U = The overall mean, Ei  = enzyme levels (i=1 and 2), Tj = date waste meal 

levels (j=1, 2 and 3), ETij  = The interaction between enzyme levels and date waste meal levels (ij =1,2,…..6) 

and  eijk = Random error.  

 

RESULTS AND DISCUSSION 

 

Chemical analysis of date waste meal: 

Chemical analysis of date waste meal (DWM) (on DM basis %) are presented in Table (2). Analyzed data 

showed that, it had a moderate amount of crude protein (9.30%) with lower level of crude fiber (1.92%).Also, it 

contained higher level of crude fiber (8.23%) and nitrogen free extract (60.44) this mean that DWM might be 

considered as a promising source of energy in poultry feed comparable with yellow corn.Similar results were 

reported earlier by[27, 8, 1, 10 and27] who reported that date is considered as a good source of energy for 

poultry.However, the remarkable high contents of crude fiber and ash in DWM (8.23and 10.11%) might be 

considered as a limiting factor in formulating poultry diets [28] especially regarding the availability of amino 

acids [29]. However chemical composition of DWMmight vary according to the type of date, stage of maturity 

of the fruit and condition relating to the circumstances of the experiment. 

 
Table 2:Chemical composition of DWM, (DM basis)   

NFE% Ash% EE% CF% CP% DM% Item 

60.44 10.11 1.92 8.23 9.30 86.90 DWM 

 

Live body weight (LBW) and Body weight gain (BWG): 

Effect of date waste meal (DWM), enzyme and their interactions on live body weight and weight gain of 

ducklings are summarized in Table (3).Ducklings fed diet containedL2 of DWM recorded the highest (P<0.05) 

LBWbeing 1176.00 and 4308.00g; respectively, followed by duckling fed diet contained L3 of DWM which 

being 1139.00and 4225.00 g during 35 days and70 days; respectively. Ducklings fed on diet containedL2 of 

DWM recorded the highest (P<0.05) BWG being 1127.00, 3132.00 and4259.00g; respectively, followed by 

duckling fed on diet containedL3 of DWMbeing 4225.00, 3086.00 and4176.00; respectively,during the interval 

and the whole experimental period. Feeding ducklings diet supplemented with 1 gm enzyme recorded the 

highest (P<0.05) LBW(4236.20g) at70 days and highest (P<0.05)BWGbeing 1132.99, 2981.28 and 4114.27 g 

during  the periods 1-35, 35-70  and 1-70 days; respectively. Regarding to the interaction between DWM and 

enzyme, ducklings fed diet contained L2 of DWMwith 1 gm enzyme / kg diet recorded the highest (P<0.05) 

LBW and BWG during the interval and the whole experimental period (Table3).These findings are in agreement 

with that reported by[30] who proved that adding dates extract (Dibs) to broiler ration produced a significant 

increase in weight gain. [1]Observed that adding date to broiler diets resulted to increase weight gain. Also, [2] 

found that date waste meal can be used up to 21% in the diets of broilers. Another study also proved that the 

addition of Al-Zahdi date leads to high increase on weight gain [31]. Date waste can be fed to broilers up to 20% 

in the growing-finishing period during 21–40 days of age without negative effects on growth performance, 

production index and survival rate[32]. The date’s sugar caused beneficial effect to broiler chicks when they 

were added to the diets and improved the digestibility of dry matter. While,[3] indicated that whole Zahdi dates 

incorporated at 5, 10 and 30% at the expense of corn have supported growth as efficiently as the control diet. 

[34] used crushed dates with seeds which causes a decrease in body weight, while [35] indicated that there was 

no significant effect in body weight at the age of week 3 when date with and without seed was substituted with 

corn in boiler diet. 

Improving live body weightandbody weight gain of ducklings may be due to that dates are very rich in 

saccharides, their total sugars may reach 87% in the date's stage and the monosaccharaides are mainly 44% 

glucose and 50 and some succrose[36].The enhancement in BWG due to enzymes mixture supplementation was 

reported by, [19and 37] on growing rabbits and [38 and 39] on broilers and [40] on turkey. The positive effect of 

enzyme supplementation could be explained on the basis that enzymes mixture has specific enzymes such as 

xylanase, cellulase and B-glucanase. These multi-enzymes could exert a partial hydrolysis for some anti-

nutritional factors in DWM (pentosans and cellulose) and hence, increase the availability of nutrients causing an 

improvement in live body weight [40]. 
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Table 3: Effect of date waste meal, enzyme and their interactions on live body weight and weight gain of ducklings 

Weight gain Live body weight Parameter 

 

Treatments 
1-70 days 35-70 days 1-35 days 70 days 35 days 1 day 

4009.0023.0 B 2948.0019.0 C 1061.0050.06 C 4057.0010.0 C 1109.0052.00 C 48.361.03 L1  
DWM% 

 
4259.0026.0 A 3132.0012.0 A 1127.0052.00 A 4308.0049.09 A 1176.0050.03 A 48.921.15 L2 

4176.0023.0 B 3086.0013.0 B 1090.0043.60 B 4225.0023.05B 1139.0050.00 B 49.141.00 L3 

3981.3939.78 B 2929.0348.6 1052.3623.06 B 4030.0813.6 B 1101.0520.06 48.690.35 0 EZ (g/kg 

diet) 4114.2719.86 A 2981.2818.21 1132.9925.31 A 4163.20.10.0 A 1181.9223.45 48.930.36 1 

Interactions 

3917.00.72.0 F 2822.00.30.0D 1095.0046.00 F 3966.00.74.0F 1144.0046.00 F 48.790.88 0  

L1 4051.00911.0 C 2900.00.43.0C 1151.0042.00C 4100.00.56.0C 1200.0040.06 C 48.930.36 1 

g 

3931.00.11.0 E 2806.00.44.0 F 1125.0042.00 E 3980.00.23.0 E 1174.0042.26E 48.930.86 0 
 

L2 4229.00.76.0 A 2985.00.14.0 A 1244.0045.00 A 4277.00.34.0 A 1292.0030.01 A 49.360.76 1 

g 

3951.00.71.0 D 2810.00.10.0E 1141.0040.00D 4000.00.17.0D 1190.0042.15D 48.930.66 0 

L3 4142.00.16.0 B 2960.00.11.0 B 1182.0049.00 B 4191.00.10.0 B 1230.0042.00 B 48.930.30 1 

g 

Probabilities 

* * * * * NS DWM% 

* NS * * NS NS EZ (g/kg diet) 

* * * * * NS Interactions 

A, B ....Means in the same columnin each classification bearing different lettersdiffer significantly (P≤0.05).  NS = Not significant 

 *= (P≤0.05)DWM: Date waste meal. EZ: kemzyme enzyme mixture 

 

Feed intake (FI) and feed conversion ratio (FCR): 

Effect of DWM, enzyme and their interactions on feed intake and feed conversion ratio of ducklings are 

summarized in Table 4.  Ducklingsfed diet containedL2 of DWMeat the highest (P<0.05) quantity of feed being 

103.90, 192.50 and 296.00 g during the interval and the whole experimental period),respectively. While, feed 

intake did not significantly affected by enzyme level during the interval and the whole experimental periods. 

The interaction between DWM and enzyme had a significant effect on feed intake and feed conversion ratio 

during the interval and the whole experimental periods.Ducklings fed diet contained L2 of DWMand 

supplemented with 1 gmenzyme recorded the lowest (P<0.05) FI being 93.00, 170.07and260.80 gm, followed 

by duckling fed diet contained L3 of DWMand supplemented with1 gmenzyme being 90.01, 173.50 and 

266.50,during the periods 1-35,35 – 70 and 1-70 days; respectively. These results disagreement with that 

obtained by [41] who observed that feeding hens on diet inclusion 8, 16, or 24%, DWM did not affect feed 

consumption. Also,[27] found that feed consumption did not significantly affected by ADM levels (10, 20. 30 

and 40%) during the interval periods and the whole experimental period. On the contrary, [42] found that 

inclusion of whole dates (20, 24 and 28%) in the layer diets reflected a significant reduction in feed 

consumption compared with their control group. 

 

Ducklings fed diet contained L2 of DWM recorded the best(P<0.05) FCR (2.10and 2.40kg/ kg gain) during 

35-70 and 1-70 days (Table 4). Feed conversion did not significantly affected by enzyme level during 35-70 

days. On the other hand, ducklings fed 1 gm enzyme recorded the best (P<0.05) FCR (3.02 and 2.42 kg/ kg 

gain) during 1-35and 1-70 days. Regarding to the interaction between DWM and enzyme, the best (P<0.05) 

FCR was (2.54 and 2.00 and 2.16 kg/ kg gain), respectively, of ducklings fed diet contained L2 of DWM and 

supplemented with 1 gmenzyme followed by duckling fed diet contained L3 of DWM and supplemented 1 gm 

enzyme being2.75, 2.05 and 2.25kg/ kg gain during the interval and the whole experimental periods, 

respectively. This result agreed with the several researchers who reported that a good performance of broiler 

was found when they were fed with diets supplemented with whole dates or date pulp [3and 9]. In consistent 

[27] found that Hens fed on 30 or 40% ADM levels recorded the best significant (P<0.05) values of feed 

conversion ratio during 36 to 40wks.of age compared to control. The result disagrees with the findings of [33] 

who indicated that the replacement of maize by whole dates resulted in decreased growth performance and 

increased the feed conversion ratio. [31] Proved a significant increase in feed conversion in groups 

supplemented with date flesh in the dietary diet. Increasing the DWM inclusion level up to 20 % impaired FCR 

values to even lower than that of the control group. This decrease in FCR values might be due to increasing 

weight gain of ducklings fed 15 or 20 % DWM. Also, it may be due to the negative effect of anti- nutritional 

factors in date pits as one component of the DWM [11]. 
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Table 4:Effect of date waste meal, enzyme and their interactions on feed intake and feed conversion of ducklings. 
Feed conversion Feed intake Parameter 

 

Treatments 
1-70 days 35-70 days 1-35 days 1-70 days 35-70 days 1-35 days 

2.500.02A 2.290.09 A 3.110.16 C 286.705.26 B 192.504.00 A 94.202.42 C L1  
DWM% 

 
2.440.01B 2.150.08 B 3.230.15 B 296.005.09 A 192.504.73 A 103.902.40 A L2 

2.400.03C 2.100.09 C 3.240.13 A 286.005.20 B 185.103.74 B 100.902.10 B L3 

2.590.06A 2.300.09 3.380.16A 294.475.26 192.744.76 101.732.42 0 EZ (g/kg 

diet) 2.420.15B 2.2080.6 3.020.15B 284.90.5.22 187.284.45 97.622.36 1 

Interactions 

2.700.19 A 2.48.0.09A 3.260.10 A 301.90.17.0 A 200.0046.00 A 101.090.88 A 0  

L1 2.380.19 D 2.12.0.09D 3.040.10D 276.00.15.0 D 176.0040.06D 100.000.36C 1 g 

2.510.19 B 2.25.0.08B 3.160.10 B 281.70.13.0 B 180.0042.26 B 101.070.86 B 0  
L2 2.160.18 F 2.00.0.08 F 2.540.20 F 260.80.14.0 F 170.0730.01 F 93.000.76 D 1 g 

2.460.20 C 2.220.09 C 3.070.10 C 278.00.11.0C 178.0042.15 C 100.000.66 C 0 
L3 

2.250.18 E 2.05.0.08E 2.750.10E 266.50.11.0 E 173.5042.00 E 90.010.30 E 1 g 

Probabilities 

* * * * * * DWM% 

* NS * NS NS NS EZ (g/kg diet) 

* * * * * * Interactions 

A, B ....Means in the same columnin each classification bearing different letters differ significantly (P≤0.05).   

NS = Not significant          *= (P≤0.05)            DWM: Date waste meal. EZ: kemzyme enzyme mixture 
 

Digestibility and nutritive values: 

Ducklings fed a control diet(L1) showed higher (P<0.05) digestion coefficients and nutritive values of OM, 

CP, EE, NFE and TDN, while; CF did not significantly affected byDWM level (Table 5). Ducklings fed 1 gm 

enzymeshowedhigher (P<0.05) digestion coefficients and nutritive values of OM, CF, EE, NFE and TDN, 

while; CP did not significantly affected by enzyme level. The interaction between DWM and enzyme had a 

significant effecton digestion coefficients and nutritive values of OM, CF, EE, NFE and TDN, while; CP did not 

significantly affected by enzyme level. It was note that all digestion coefficients and nutritive values improved 

by using enzyme treatments. Enzymes could exert a partial hydrolysis for some anti-nutritional factors in DWM 

such as crud fiber (8.23) as shown in Table (2) and hence, increase the availability of nutrients causing an 

improvement in digestion coefficients and nutritive values. These finding are agree with reported by [28] who 

found that Hens fed the control group recorded the best significantly digestion coefficient of OM, CP, EE and 

NFE compared to 10, 20, 30 and 40% ADM.[32]found that protein digestibility was significantly decreased 

when date waste was fed at 20% compared to the other concentrations of date waste. However, [2] found that 

replacing maize with date waste in broiler diets significantly increased ash digestibility while decreasing crude 

fiber digestibility. The result showed the adverse effect on digestion coefficient of nutrients by increasing DWM 

levels, which may be attributed to the high crude fiber content (8.23%) as shown in Table (2), which in 

consequence may reduce digestibility and availability of nutrients. Also, [15, 16, 17 and18] reported that date 

waste meals had lower levels of lysine, methionine, leucine and isoleucine and are not adequate to meet bird's 

requirements. 

 
Table 5:Effect of date waste meal, enzyme and their interactions on digestion coefficients of ducklings. 

Digestion coefficients Parameter 
 

Treatments 
TDN% NFE EE CF CP OM 

57.17  8.27 A 75.13  5.90 A  90.18  4.38 A 38.00  5.27 84.98  7.13 A 79.23  6.36 A L1 
 

DWM% 
 

55.33  6.75 B 72.43  7.58 B 86.09  5.49 B 35.70  1.79 82.65  5.98 B 76.37  8.39 B L2 

55.17  9.27 B 72.13  4.90 B  86.80  8.32 B 38.19  6.27 81.98  10.31 B 75.23  11.36 

B 

L3 

55.35  14.27 B 73.10  2.14 B 88.40  3.10 B 34.19 5.04 B 80.16  6.25 76.53 0.82 B 0 EZ (g/kg 

diet) 68.80 11.04 A 77.39  3.51 A 90.26  3.14 A 42.90  8.31 A 80.79  11.51 79.38  0.33 A 1 

Interactions 

67.00  4.28 A 75.00  3.06 A 90.23  5.36 A 40.99 3.04 C 83.00  6.00 75.12  7.34 A 0  
L1 64.45  3.12 B 75.29  2.10 A 89.00  6.00 A 44.00 3.45 B 84.08  2.03 75.00  4.88 A 1 g 

57.19  4.72 C 74.20  5.36 B 87.00  6.16 B 34.19 2.22 D 83.95  4.13 74.55  6.33 B 0 
 
L2 

62.56  3.00 B 75.83  2.11 A 89.22  4.00 A 45.01 3.64 A 84.00  7.00 76.99  11.00 

A 

1 g 

55.10  3.27 C 73.12  3.31 B 86.53  4.30 B 38.00 2.05C 83.00  3.10 74.00  6.96 B 0 
L3 

68.17  3.97 A 76.00  2.36 A 90.02  4.16 A 45.39 3.55 A 83.19  9.13 76.82  9.13 A 1 g 

Probabilities 

* * * NS * * DWM% 

* * * * NS * EZ (g/kg diet) 

* * * * NS * Interactions 

A, B ....Means in the same columnin each classification bearing different letters differ significantly (P≤0.05).   
NS = Not significant          *= (P≤0.05)            DWM: Date waste meal. EZ: kemzyme enzyme mixture 
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Carcass and slaughter traits:  

Results of carcass and slaughter traits are summarized in Tables 6 and 7. Data in Table6.showed that 

DWM%, enzyme and their interactions had no significant effects on carcass % and heart %. Ducklingsfed diet 

contained L2 of DWM recorded the highest (P<0.05) gizzard %(3.08%). While, enzyme level did 

notsignificantly affectedongizzard %.Ducklingsfed 0 % DWM(L1)recorded the highest (P<0.05) liver % 

(1.76%). On the other hand, enzymelevel didn't significantlyeffecton liver %. DucklingsfedL2of DWM recorded 

the highest (P<0.05) edible giblets % (5.50 and 5.20%) compared to 0 % DWM (4.95%). Fed diet containing 

1gm enzyme recorded the highest (P<0.05) edible giblets % (6.01%). Regarding to the interaction between 

DWM and enzyme, ducklings fed L2of DWM with or without supplementation of enzyme recorded the highest 

(P<0.05) gizzard % and edible giblets (3.02, 3.00 and 5.82, 5.65%), respectively. While, liver % improved by 

using enzyme treatments.These finding are agree with reported by[1, 2, 3and 32]who noticed that dates did not 

negatively affect the dressed carcass weight percentage, total edible parts, liver %and gizzard %. 

Data in Table (7) showed that ducklings fed 0 % DWM(L1) recorded the highest (P<0.05) abdominal fat % 

(3.92%). Also, feedingdiet supplemented with1gm enzyme recorded the highest (P<0.05) abdominal fat % 

(3.79%.Both of control and L2 of DWMwith or without enzyme recorded the highest (P<0.05) abdominal fat %. 

Ducklings fed L2 of DWMrecorded the highest (P<0.05) digestive tract weight % (5.90%).On the other 

hand,enzyme treatments and interactions between DWM and enzyme had no significant effects ondigestive tract 

weight %. Ducklings fed on L2of DWM or supplemented with 1 gm enzyme showed higher (P<0.05) digestive 

tract length and cecum length (180.92, 36.00 and 142.60, 35.90 cm), respectively. The interactionsbetween 

DWM and enzyme had a significantly affected on digestive tract length and cecum length.[2], found that 

increasing dietary date waste up to 28 % in broiler diet increased abdominal fat percentage compared with the 

control group. It may be related to the finding of [43]reported that abdominal fat content could be influenced by 

the fatty acid profile of diet.[32]observed that date waste at 5% significantly decreased the intestinal weight and 

intestinal length percentages. 

 

Economic efficiency: 

Results of economical efficiency (EE) and relative economical efficiency (REE) estimated for the different 

treatments during experiment are shown inTable 8. According to the input-output, economical efficiency and 

relative economical efficiency were ranged between 0.62 – 0.77and 100 –124% for the control and the 

experimental treatments. The best value for (EE) and (REE) had been recorded by ducklingfed on diet contained 

L2 of DWMand supplemented with 1 gm enzyme (0.77 and 124%) compared to the control (0.62 and 100%). 

These result are agree with [27] found that hens fed 40% DWM recorded the besteconomical efficiency and 

relative economicalefficiency. Improvement of the (EE) and (REE) values may be due to decreased price of 

DWM and the highest weight gain of duckling.  

Conclusively, it could be concluded that diets  containing 15 or 20% of  datewaste meal (DWM)and 

supplemented with 1 gmenzyme during starter and finisher period can be used in duckling diets without adverse 

effect on growth performance, digestibility coefficientsand carcass traits, as well as, economical efficiency, 

under desertenvironmental conditions. 

 
Table 6:Effect of date waste meal, enzyme and their interactions on carcass traits of ducklings. 

Carcass traits Parameter 
 

Treatments 
Edible  

giblets* % 

Liver % Gizzard % Heart % Carcass % Pre-slaughter 

weight (g)) 

4.95  0.27 B 1.76  0.09 A  2.50  0.18 B 00.69  0.02 70.97  7.13 4060.00  17.00 L1  
DWM% 

 
5.20  0.05 A 1.74  0.02 B 2.69  0.14 B 00.77  0.01 71.00  5.98 4000.00  15.00 L2 

5.58  0.02A 1.70  0.10 B  3.08  0.13 A 00.80  0.01 71.98  10.31 4030.00  10.30 L3 

5.81  0.07 B 2.10  0.14 2.90  0.10 00.81 0.01 73.16  6.25 4050.00  11.00 0 EZ (g/kg 
diet) 6.01 0.04 A 2.23  0.11 2.92  0.14 00.86  0.01 74.00  11.51 4010.00  16.33 1 

Interactions 

4.12  0.08 C 1.90  0.06 B 2.72  0.16 B 00.70  0.02 73.00  6.00 4050.00  10.00 0  

L1 5.51  0.01 B 2.00  0.11 A 2.73  0.10 B 00.79  0.01 73.08  2.03 4035.00  13.00 1 g 

5.44  0.02 B 1.92  0.03 B 2.80  0.16 B 00.72  0.01 71.95  4.13 4030.00  12.00 0  

L2 5.49 0.10 B 1.98  0.01 A 2.72  0.10 B 00.79  0.02 73.00  7.00 4000.00  11.00 1 g 

5.65 0.07 A 1.90  0.01 B 3.00  0.13 A 00.75  0.01 70.00  3.10 4045.00  17.00 0 
L3 

5.82  0.09 A   1.97  0.03 A 3.02  0.16 A 00.83  0.02 73.19  9.13 4020.0  105.00 1 g 

Probabilities 

* * * NS NS NS DWM% 

* NS NS NS NS NS EZ (g/kg diet) 

* * * NS NS NS Interactions 

A, B ....Means in the same columnin each classification bearing different letters differ significantly (P≤0.05).  

NS = Not significant          *= (P≤0.05)            DWM: Date waste meal. EZ: kemzyme enzyme mixture 

* Edible giblets = liver, heart and gizzard weights. 
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Table 7:Effect of date waste meal, enzyme and their interactions on slaughter traits of ducklings. 

Slaughter traits Parameter 

 

Treatments 
Cecum length 
(cm) 

Digestive tract 
length (cm) 

Digestive tract 
weight (%) 

Abdominal fat % Pre-slaughter weight 
(g)) 

33.13  5.90 C  130.20  14.11 C 4.12  0.77 C 3.92  0.01 A 4060.00  17.00 L1  
DWM% 

 
35.43  7.58 B 176.00  12.00 B 5.32  0.61 B 2.65  0.01 B 4000.00  15.00 L2 

36.00  4.90 A  180.92 12.00 A 5.90  0.81 A 1.88  0.03 C 4030.00  10.30 L3 

35.10  4.14 B 138.50  13.00 B  4.95  0.56 2.86  0.02 B 4050.00  11.00 0 EZ (g/kg 
diet) 35.39  4.51 A 142.60  10.00 A  4.90  0.43 3.79  0.01 A 4010.00  16.33 1 

Interactions 

33.70  3.06 C 145.00  12.00 C 5.01  0.07 3.00  0.02 A 4050.00  10.00 0  

L1 30.19  2.10 D 132.12  14.33 D 4.92  0.12 2.98  0.01 A 4035.00  13.00 1 g 

36.20  5.36 A 175.20  14.00 A 4.90  0.10 2.72  0.03 A 4030.00  12.00 0  

L2 34.00  2.11 B 165.00  14.11 B 4.82  0.60 2.92  0.01 A 4000.00  11.00 1 g 

35.12  3.31 A 177.00  10.11 A 4.98  0.11 1.99  0.03 B 4045.00  17.00 0 
L3 

35.00  2.36 A 176.00  11.00 A 4.91  0.10 1.90  0.01 B 4020.0  105.00 1 g 

Probabilities 

* * * * NS DWM% 

* * NS * NS EZ (g/kg diet) 

* * NS * NS Interactions 

A, B ....Means in the same columnin each classification bearing different lettersdiffer significantly (P≤0.05).   

NS = Not significant          *= (P≤0.05)            DWM: Date waste meal. EZ: kemzyme enzyme mixture 

 
Table 8:Economical efficiency of ducklings as affected by the experimental treatments. 

 L3 L2 L1 Items 

1% Enzyme 0% 

Enzyme 

1% 

Enzyme 

0% 

Enzyme 

1% 

Enzyme 

0% 

Enzyme 

2.25 
2.05 

4.61 

20 
15.39 

0.76 

123 

2.46 
2.45 

6.03 

20 
13.97 

0.70 

113 

2.16 
2.12 

4.58 

20 
15.42 

0.77 

124 

2.51 
2.53 

6.35 

20 
13.65 

0.68 

109 

2.38 
2.42 

5.76 

20 
14.24 

0.71 

115 

2.70 
2.82 

7.61 

20 
12.39 

0.62 

100 

Feed conversion ratio 
Cost of Kg feed (LE) 

Feed cost of kg meat (LE) 

Market price of one Kg meat (LE.) 
Net return (LE).* 

Economic efficiency % (Ee) of  feed **  

Relative economic efficiency of feed*** 

*Net return price of one Kg meat (LE.)- Cost of Kg feed (LE) 
**Economic efficiency %= Net return/ price of one Kg meat (LE.) 

***Relative economical efficiency% of the control, assuming that relative EE of the control = 100. 
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