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Table 1. The composition of the experimental diets
Ingredients, % Control 2% fish meal 4% fish meal 6% fish meal
Yellow corn 48.3 50.4 52.5 53.5
Soybean meal 30.6 27.4 24 21
Fish meal 0 2.0 4.0 6.0
Soybean oil 4.2 3.5 3.0 3.0
Wheat bran 8.0 8.0 8.0 8.0
Dicalcium hosphate 1.6 1.4 1.2 1.1
Limestone 6.4 6.4 6.4 6.5
Salt 0.4 0.4 0.4 0.4
DL-Methionine 0.1 0.1 0.1 0.1
L-Lysine 0.1 0.1 0.1 0.1
Vit-premix® 0.3 0.3 0.3 0.3
Min-premix” 0.2 0.2 0.2 0.2
Total 100 100 100 100
Calculated value
CP, % 18.70 18.75 18.73 18.78
ME, Kcal/Kg 2807 2800 2801 2802
Analyzed value
CP, % 18.84 18.45 18.98 18.40
GE, Kcal/Kg 2961 2981 2978 2990

*Vit-premix supplemented per kilogram of diet: Vitamin A, 8,000 IU; Vitamin D, 1,000 ICU; Vitamin E, 25
IU; Vitamin K, 3 mg; Thiamin, 3 mg; Riboflavin, 5 mg; Pyridoxine, 3 mg; Vitamin B;,, 0.03 mg;
Ca-pantothenate, 10 mg; Niacin, 50 mg; Biotin (1.0%), 0.1 mg; Folic acid, 3 mg; Choline (50%), 1,000
mg.

Min-premix supplemented per kilogram of diet: Mn, 60 mg (MnSO, - 4H,0); Zn, 60 mg (ZnO); Cu, 5 mg
(CuSOQ, - 5H,0); Se, 0.1 mg (Na,SeO3).
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Table 2. Effect of fish meal supplement on feed intake (g/per day)

Item Control 2% fish meal 4% fish meal 6% fish meal



30 HOT I oSt Bt S By

Feed intake, g/bird/day 187.4 £ 9.8" 198.3 + 13.2 1924 + 12.1 196.6 + 6.9
“Mean + SE (standard error of mean).
¥ (1981) 4t &?ﬁééiﬁp [Fo T DG F VETRCEAC 1] & 19% e | TTERIAT SR o 2
Fﬁ%% 15% % 17%[0a U] E | B 4 B0 (P < 0.01) » == 21%" P B 2 B 5 pFHP=pr 1 Galfst 1 g !
w;a b 1790 BRI O Bk o SRR A VTT 18T%[YEEREN - % 3 KLATH
IR O S e Y SURTHIAM 7 57 0 45 - 0% ~ 2% ~ 4% ~ 6% fIUBs I IR & St 5T I
90.5% ~ 91.4% -~ 93.3% ~ 90.8% ’jﬁﬁ?é‘jlo dﬁf /& S 0 ST IIES 709% ~ 71.7% ~ 76.1% ) 75.1% > i
AT B BT 5 [P R U SR VTSR PR o S R
% ke -

ESCH TS V2RO 3 =X N7 o
Table 3. Effect of fish meal supplement on egg productivity

Time, weeks Control 2% fish meal 4% fish meal 6% fish meal
%
0 905 + 1.1° 91.4 + 43 93.3 + 35 90.8 + 2.8
2 88.3 + 2.8 90.1 £ 2.0 942 + 2.9 946 + 1.8
4 905 + 1.8 88.1 + 25 93.0 £ 2.3 927 £ 1.9
6 79.7 £ 3.8 83,5 *+ 3.2 86.3 + 2.9 829 + 2.0
8 722 £ 4.0 76,5 + 5.9 80.1 + 3.5 784 + 29
10 70.9 £ 3.1 71.7 + 25 76.1 £ 2.2 75.1 £ 2.2

“Mean * SE (standard error of mean).
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Table 4. Effect of fish meal supplement on egg weight

Time, weeks Control 2% fish meal 4% fish meal 6% fish meal
g

0 67.0 £ 0.7* 67.0 £ 0.7 67.6 £ 0.7 68.1 £ 0.6
2 659 £ 0.8 66.0 £ 0.7 66.4 £ 0.7 67.9 £ 0.6
4 64.0 £ 0.7 64.4 £ 0.6 65.3 £ 0.7 66.0 £ 0.6
6 64.9 * 0.6° 67.0 £ 0.5 65.2 = 0.6% 65.7 £ 0.8
8 63.9 * 0.7° 65.0 £ 0.6° 64.5 £ 0.6° 66.5 £ 0.9°
10 64.7 £ 0.7 65.0 £ 0.7 654 £ 0.8 66.6 £ 0.9

%PMeans within the same row with the different superscripts are significantly different (P < 0.05).
“Mean * SE (standard error of mean).
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Table 5. Effect of fish meal supplement on egg shell strength
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Time, weeks Control 2% fish meal 4% fish meal 6% fish meal
kg
0 4.93 + 0.09" 5.21 £ 0.10 490 £ 0.12 5.02 + 0.12
2 4.65 + 0.12 4.83 + 0.13 4,78 * 0.12 4.61 = 0.08
4 454 *+ 0.10 4.68 + 0.13 461 + 0.12 457 + 0.12
6 4.43 *+ 0.13 458 + 0.09 458 + 0.12 449 + 0.11
8 4.42 *+ 0.12 455 + 0.14 459 *+ 0.13 441 + 0.13
10 4.45 *+ 0.10 442 * 0.13 4.44 + 0.13 435 £ 0.09

“Mean * SE (standard error of mean).
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Table 6. Effect of fish meal supplement on feed conversion ratio

Time, weeks Control 2% fish meal 4% fish meal 6% fish meal
2 3.31 +0.06" 3.31 + 0.04 3.04 + 0.09 3.13+0.17
4 3.26 + 0.10 3.45 + 0.06 2.96 + 0.34 3.35+0.08
6 3.82 +0.08 3.52 + 0.05 3.42 + 0.23 3.57 £ 0.02
8 401 + 0.19° 3.84 + 0.09° 3.39 + 0.21° 3.41+0.16°

10 4.42 + 0.20° 4.40 +0.17° 3.86 + 0.16° 3.79+0.17°

Average 3.76 + 0.29° 3.70 + 0.232 3.33 + 0.20° 3.33+0.21°

“bMeans within the same row with the different superscripts are significantly different (P < 0.05).

“Mean t+ SE (standard error of mean).
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Table 7. Effect of fish meal supplement on DHA content in egg yolk

gy
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Time, weeks Control 2% fish meal 4% fish meal 6% fish meal

2 0.001¢ 0.210° 0.389% 0.450°
(0-0.003) (0.005-0.411) (0.350-0.416) (0.421-0.507)

4 ND* 0.343° 0.431° 0.479°
(0.322-0.357) (0.356-0.479) (0.470-0.487)

6 0.001° 0.395° 0.420° 0.568°
(0-0.003) (0.345-0.430) (0.385-0.451) (0.457-0.628)

8 0.001° 0.434° 0.469° 0.630°
(0-0.003) (0.347-0.540) (0.410-0.510) (0.541-0.681)

10 0.001° 0.450° 0.527° 0.675°
(0-0.003) (0.410-0.500) (0.418-0.717) (0.459-0.849)

Average 0.001° 0.367° 0.447" 0.560°
(0-0.003) (0.005-0.540) (0.350-0.717) (0.421-0.849)

All values are percent DHA in total fatty acids of egg yolk.
abed\eans within the same row with different superscripts differ significantly (P < 0.05).

“ND: Not detectable.

*The numbers in the parentheses are the ranges of the data.
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Table 8. Effect of fish meal supplement on EPA content in egg yolk

Time, weeks Control 2% fish meal 4% fish meal 6% fish meal

2 ND* 0.005 0.010 0.012
(0.004-0.007)" (0.004-0.016) (0.008-0.015)

4 0.001° 0.006 ¢ 0.012% 0.017°
(0-0.003) (0-0.013) (0.010-0.014) (0.015-0.020)

6 ND* 0.009° 0.013% 0.015°
(0.006-0.014) (0.010-0.016) (0.013-0.018)

8 ND* 0.008° 0.013% 0.019°
(0.004-0.012) (0.010-0.019) (0.014-0.027)

10 0.001° 0.013% 0.021° 0.021°
(0-0.005) (0.012-0.040) (0.012-0.015) (0.016-0.029)

Average ND* 0.010° 0.012° 0.017°

(0-0.040)

(0.004-0.019)

(0.008-0.029)

All values are percent EPA in total fatty acids of egg yolk.

2bC\Means within the same row with different superscripts differ significantly (P < 0.05).

“ND: Not detectable.

*The numbers in the parentheses are the ranges of the data.
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Table 9. The price of the feed ingredient and the experimental diets

Ingredients, % Unit price Control 2% fish meal 4% fish meal 6% fishmeal
NT$/kg NT$/100 kg
Yellow corn 4.8 231.84 291.92 252 256.8
Soybean meal 8.08 247.24 221.39 193.92 169.68
Fish meal 23 0 46 92 138
Soybean oil 26 109.2 91 78 78
Wheat bran 4 32 32 32 32
Dicalcium phosphate 12 19.2 16.8 14.4 13.2
Limestone 1.7 10.88 10.88 10.88 11.05
Salt 3.5 1.4 14 14 1.4
DL-Methionine 125 12.5 12.5 12.5 12.5
L-Lysine 90 9 9 9 9
Vit-premix® 90 27 27 27 27
Min-premix” 40 8 8 8 8
Diet price, NT$/kg 7.08 7.17 7.31 7.56

A 10, FI IV O SR R

Table 10. Sensory evaluation for eggs from ducks fed with fish meal®

Item Control 2% fish meal 4% fish meal 6% fish meal
Smell 7.3 7.1 7.1 7.1
Taste 7.2 7.2 7.4 6.9
Over-all acceptability 7.3 7.2 7.3 7.4

AValue are means of evaluation by 12 panelists.
Hedonic scale (1 to 9) was used, in which the highest value indicates the highest degree of preference.
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laying performance and egg EPA and DHA
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Abstract

This study was conducted to evaluate the effects of dietary fishmeal supplementation on the laying
performance in Tsaiya ducks and EPA and DHA contents in the duck eggs. Tsaiya ducks at 50 weeks of age
were employed. Corn —soybean basal diets were fed (CP 18.7% and ME 2800 kcal/kg). There were four
treatments in this study: (1) 0% fishmeal, (2) 2% fishmeal, (3) 4% fishmeal, and (4) 6% fishmeal. There
were three replicates in each treatment with 15 ducks per replicate. The experimental period lasted 10
weeks. Egg production, egg weight, eggshell strength, feed/egg conversion ratio, egg yolk fatty acid
composition and sensory evaluation scores for the eggs were measured. The feed/egg conversion ratio in
the 4% and 6% fishmeal treatments was 3.33. This was significantly better than 3.76 and 3.70 in the 0%
and 2% treatment groups, respectively. The EPA and DHA contents in the egg yolk increased with
fishmeal addition. The egg production and sensory evaluation were not different among treatments.

Key words : Brown Tsaiya duck, Fishmeal, Laying performance, Sensory evaluation.
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