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Effects of dietary water meal (Wolffia spp.) supplementation on
production performance and egg yolk color of laying ducks
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ABSTRACT: This study investigated the effects of water meal supplementation in the laying duck diet on productive
performance and egg yolk color. Forty eight 40-week-old Khaki Campbell ducks were reared under a completely
randomized design. The ducks were randomly divided into 4 treatment groups, with 3 replicates per treatment and 4
ducks per replicate. They were fed a basal diet (antibiotic-free diet) supplemented with water meal at 0, 0.5, 1.0 or
1.5% of diet for 4 weeks. Feed intake, egg production, egg weight, egg mass, feed conversion ratio and egg quality
were examined weekly. Results showed that dietary supplementation with water meal had no effects on feed intake,
egg production, egg weight, egg mass or feed conversion ratio (P>0.05), but the egg yolk color was improved,
especially in the 1.5% group (P<0.01). The present results indicate that water meal supplementation could intensify
egg yolk color of laying ducks.
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Table 1 Feed formulation and chemical composition of experimental diet

Item Amount (%)
Ingredient

Corn 58.81
Soybean meal (44% CP) 21.31
Raw rice bran 5.00
Rice bran oil 2.74
Fish meal (60% CP) 4.00
Dicalcium phosphate (18% P) 1.00
Calcium carbonate (38% Ca) 6.15
Salt 0.50
Premix’ 0.50
Calculated analysis

Crude protein 17.00
Metabolizable energy (kcal/kg) 2,900
Crude fiber 3.50
Crude fat 6.18
Calcium 3.00
Available phosphorus 0.35
Lysine 0.90
Methionine 0.30

1Composition per 1 kg premix: 2.0 MIU vitamin A, 0.32 MIU vitamin Ds, 2,000 mg vitamin E, 330 mg vitamin Kg,

220 mg vitamin Bﬂ, 450 mg vitamin BQ, 4.5 mg vitamin B12, 600 mg niacin, 100 mg copper, 10,000 mg Iron, 150

mg iodine, 8,800 mg manganese, 8,800 mg zinc, 130 mg cobalt, up to 1 kg filter.
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Table 2 Performance of laying ducks fed different levels of water meal during 40 to 44 weeks of age
Dietary water meal (%)
Item SEM P-value
0 1.0 1.5
Initial body weight (g) 1,466.50 1,496.67 1,460.00 1,473.50 6.65 0.440
Final body weight (g) 1,590.10 1,603.33 1,576.67 1,593.30 9.41 0.840
Body weight changes (g) 123.60 106.66  116.67 119.80 12.88 0.960
Feed intake (g/d) 143.60 146.50  144.00 140.33 1.62 0.727
Egg production (%) 88.03 89.10 87.66 86.80 1.55 0.640
Egg weight (g) 64.33 63.66 65.00 64.10 0.68 0.940
Egg mass (g/d) 56.63 56.72 56.98 55.63 0.64 0.903
Feed conversion ratio (g of feed 2.54 2.53 2.52 0.04 0.970

consumed/g of egg mass)

Data are means of 3 replicates.
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Table 3 Effects of water meal on egg quality of laying ducks during 40 to 44 weeks of age

Dietary water meal (%)

ltem SEM P-value
0 0.5 1.0 15
Egg weight (g) 64.50 63.66 65.33 63.00 0.39 0.269
Shell weight (%)’ 11.16 11.35 11.21 11.31 0.05 0.504
Yolk weight (%)’ 29.81 30.00 29.78 30.15 0.16 0.882
Albumen weight (%)’ 59.01 58.63 58.97 58.50 0.60 0.722
Shell thickness (mm) 0.37 0.39 0.37 0.38 0.01 0.467
Shell strength (kg/cm?) 4.92 4.95 4.90 4.96 0.05 0.980
Haugh unit 86.60 85.83 87.16 85.66 0.51 0.754
Yolk color 6.66° 7.43° 7.76% 8.06° 0.16 0.005

Data are means of 3 replicates.

'Shell weight, yolk weight and albumen weight are recorded relative to egg weight.

**°Means with different superscripts within a row are highly significant difference at P<0.01.
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