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Table 1. The composition of the experimental diets*

Ingredients, % A B C D E F
Yellow corn 66.50 70.30 62.70 66.35 60.00 63.90
Soybean meal 4.00 6.60 9.80 12.40 12.80 15.00
Fish meal 65% 0.00 0.00 0.00 0.00 2.00 2.00
Wheat bran 25.35 16.40 23.70 15.00 21.80 13.30
Dicalcium phosphate 2.60 2.50 2.50 2.40 2.20 2.00
Limestone 0.40 0.50 0.40 0.50 0.40 0.50
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Soybean oil 0.00 2.50 0.00 2.50 0.00 2.50
Vit-premix * 0.30 0.30 0.30 0.3 0.30 0.30
Min-premix ° 0.20 0.20 0.20 0.2 0.20 0.20
DL-Methionine 0.05 0.10 0.00 0.05 0.00 0.00
L-Lysine 0.30 0.30 0.10 0.00 0.00 0.00
Total 100 100 100 100 100 100
Calculated value

CP, % 11.56 11.59 13.52 13.57 15.59 15.53
ME, kcal/kg 2622 2920 2605 2900 2616 2913
Analyzed value

CP, % 11.59 11.61 13.50 13.51 15.62 15.63
ME, kcal/kg 2756 3081 2747 3051 2770 3068

*A: CP 11.5%, ME 2600 kcal/kg; B: CP 11.5%, ME 2900 kcal/kg; C: CP 13.5%, ME 2600 kcal/kg;
D: CP 13.5%, ME 2900 kcal/kg; E: CP 15.5%, ME 2600 kcal/kg; F: CP 15.5%, ME 2900 kcal/kg.

* Vit-premix supplemented per kilogram of diet: Vitamin A, 8,000 IU; Vitamin D, 1,000 ICU; Vitamin E,
25 1U; Vitamin K, 3 mg; Thiamin, 3 mg; Riboflavin, 5Smg; 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 (MnSO4 + 4H,0); Zn, 60 mg (ZnO); Cu, 5 mg
(CuSOs4 - 5H>0); Se, 0.1 mg (NaxSeOs)
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2. BRUVETRE R E A E A RE S BRSNS R R R
Table 2. Effect of dietary protein and energy levels in the developing period on the feed intake of Brown

Tsaiya ducks
CP, % 11.5 13.5 15.5 Significance
S.E.
ME, kcal/kg 2600 2900 2600 2900 2600 2900 CP ME CPXME
feed intake (g/bird/day)
124 120 125 118 123 116 8.5 NS * NS

NS : Not significant; * @ P<0.05.

2 3. BEGETE T E T EE A S R Rt E
Table 3. Effect of dietary protein and energy levels in the developing period on the body weight of Brown

Tsaiya ducks

CP, % 11.5 13.5 15.5 Significance
Weeks S.E.

ME, kcal’kg 2600 2900 2600 2900 2600 2900 CP ME CPXME

body weight, g

9 1134 1117 1119 1144 1131 1130 83 NS NS NS
12 1309 1291 1289 1294 1289 1291 93 NS NS NS
15 1346 1329 1365 1352 1338 1327 106 NS NS NS

NS : Not significant.

7 4. BRI TR T E AR & B RR T IES WA BRI i M A
Table 4. Effect of dietary protein and energy levels in the developing period on the age and egg weight of 5%
egg production of Brown Tsaiya ducks

CP, % 11.5 13.5 15.5 Significance
Item S.E.
ME, kcal’/kg 2600 2900 2600 2900 2600 2900 CP ME CPXME
Age of 5% egg
. 98 102 101 100 104 98 55 NS NS NS
production
Egg weight at 5%

) 37.1 344 383 345 397 352 45 NS NS NS
egg production

NS : Not significant.
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Keshavarz and Nakajima (1995) 5 HIEHEAE BN EEW A GEEEERERIY (14~188i#R) 1Y
EAfEZNEE (ME 2816 vs. 3036 kcal/kg) ~ ZEFHE (CP 14 vs. 18%) g (0 vs. 4%) Z# i gy
i1 5 Summers and Leeson (1983) FRFEHIZEHE (20-32;E%) Bk rh B FVE ~ HIRRIEBEA RE iR 7k #E
F o WAERERPENADN - AR CHR (4 1551 5GP AFE D AR S &
VIR E s EA IR B R B MR 72 5 - T (1995) fR i B ARl Hh B ' B B RE 2 A
REA- FE S SR M 2 2 AR A A DURE IR GRS) - B A B B ARE & AR
R A R PR B R A e

5. RN FTE AR & R R

Table 5. Effect of dietary protein and energy levels in the developing period on the egg productivity of Brown

Tsaiya ducks

CP, % 11.5 13.5 15.5 Significance
Weeks S.E.

ME, kcal’kg 2600 2900 2600 2900 2600 2900 CP ME CPXME

egg production(%)
17 31.2 379 40.8 39.2 26.7 42.5 9.1 NS NS NS
21 78.3 83.7 84.2 81.2 80.0 82.9 6.6 NS NS NS
25 85.6 80.5 83.5 83.6 83.8 86.9 76 NS NS NS
29 86.6 84.3 85.6 87.0 88.3 90.0 8.3 NS NS NS
33 91.2 86.8 88.7 84.1 84.1 85.0 8.2 NS NS NS
37 90.8 84.2 85.4 90.0 83.3 86.6 77 NS NS NS
41 86.5 84.1 83.6 85.4 84.5 84.1 96 NS NS NS
45 84.2 843 83.6 82.9 83.2 825 89 NS NS NS
49 83.9 83.5 83.1 82.6 83.9 82.6 7.8 NS NS NS
Average 79.8 78.8 79.8 79.5 77.5 80.3 163 NS NS NS
NS : Not significant.
B R R 1 E A S R AR SRR E AR BBRRIREUR © G AE

HEHE SR EEERE 2R MR (1995) 5 IR - 2w DI B iR 2 1 & A
A IG A A o BAREABERS SR AN o AEABECRAE2600 keal/kgifl 225 ke 29 ik IRy H K
FHIHIRE2900 keal/kgfHE (P <0.05) » HJF[AAJAEZ2600 keal/kghl B2 SRS A 25 B B AT
o MAERCE L PG FTREME AR B < PN AR E 8 EE - %% (1999) RIS LN
BEEAN.2 ke B HEHBEWE - HABREIEESR © Doran ef al. (1983) f5HFEERER
FELY)EERE ELHRE ¢ Leeson and Summers (1979) ZHWFFeRGE R/ NIg AU ZE SE AR 0P 5 2 H e
K - B9~ 12K 1SEERCISE (3) BA1 > SERBHM S HEE 2R - PSRy BRI MRS
5 o BRI R E O E EAHRE S R CSINERE E CEAIRT o BRI G A - 6
RPN EELE RS R SRR 2R -
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Table 6. Effect of dietary protein and energy levels in the developing period on the egg weight of Brown

Tsaiya ducks

CP, % 11.5 13.5 15.5 Significance
Weeks S.E.

ME, kcal’/kg 2600 2900 2600 2900 2600 2900 CP ME CPXME

egg weight(g)

17 48.4 444 45.8 48.5 47.4 475 335 NS NS *
21 57.5 57.2 56.4 55.8 56.5 56.6 1.87 NS NS NS
25 62.6 61.4 62.1 60.1 60.6 60.8 1.64 * * NS
29 66.7 64.7 65.9 653 65.2 65.8 1.28 NS * *
33 68.6 67.5 68.2 68.2 68.2 68.4 1.67 NS NS NS
37 70.4 69.7 69.1 69.6 69.6 70.4 1.68 NS NS NS
41 70.0 70.7 70.3 70.4 70.3 71.1 155 NS NS NS
45 72.3 71.7 71.7 71.5 71.5 71.3 1.68 NS NS NS
49 73.0 71.4 71.8 72.3 72.0 73.2 1.78 NS NS NS
Average 65.5 64.3 64.5 64.6 64.5 65.0 844 NS NS NS

NS : Not significant; * : P<0.05.

7. AR E A E A S R
Table 7. Effect of dietary protein and energy levels in the developing period on the egg shell strength of

Brown Tsaiya ducks

BRI SR S8

CP, % 11.5 13.5 15.5 Significance
Weeks S.E.

ME, kcal’/kg 2600 2900 2600 2900 2600 2900 CP ME CPXME

eggshell strength(kg)

17 4.88 4.73 4.80 4.95 4.72 4.99 059 NS NS NS
21 5.04 4.90 5.20 5.18 4.87 5.41 0.58 NS NS NS
25 4.84 5.13 491 4.85 4.94 523 045 NS NS NS
29 5.31 5.22 5.03 5.18 5.14 5.35 031 NS NS NS
33 5.21 5.07 498 5.13 491 5.06 029 NS NS NS
37 5.12 5.17 5.01 5.10 4.81 4.94 031 NS NS NS
41 4.80 4.75 4.96 4.81 4.66 4.79 033 NS NS NS
45 4.61 491 4.74 438 4.67 4.47 038 NS NS NS
49 4.37 4.44 4.43 4.40 4.26 4.50 031 NS NS NS
Average 490 4.92 4.89 4.88 4.77 4.97 048 NS NS NS

NS : Not significant.
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7 8. BRI - 0 E B AR R & AR TSR AR GE R
Table 8. Effect of dietary protein and energy levels in the developing period on feed conversion ratio of

Brown Tsaiya ducks

CP, % 11.5 13.5 15.5 Significance
Weeks S.E.

ME, kcal’kg 2600 2900 2600 2900 2600 2900 CP ME CPXME
17 8.88 7.70 6.66 7.14 9.11 5.94 0.40 * * *
21 2.97 2.70 2.62 2.99 2.55 2.55 0.04 NS NS NS
25 3.10 2.82 2.65 2.93 2.78 2.72 0.05 NS NS NS
29 2.99 2.67 2.51 2.70 2.56 2.53 0.04 NS NS NS
33 2.65 2.62 2.35 2.86 2.65 2.61 0.03 NS NS *
37 2.59 2.61 241 2.62 2.62 2.49 0.03 NS NS NS
41 2.84 2.84 279 2.81 273 2.81 0.07 NS NS NS
45 2.57 2.62 2.50 2.80 2.50 2.59 0.08 NS NS NS
49 2.66 2.50 2.56 2.80 246 260  0.03 NS NS NS
Average 3.47 3.23 3.00 3.29 3.32 298 2.81 NS NS NS

NS : Not significant; * : P<0.05.
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Effects of dietary protein and metabolizable energy
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Abstract

The study was to determine the protein and metabolizable energy requirements between 9 to 15 weeks
of age in Brown Tsaiya ducks. A 3 X 2 factorial design, with three levels of crude protein (11.5, 13.5 and
15.5%) and two levels of metabolizable energy (2600 and 2900 kcal/kg) was used in this study. There were
three replicates in each treatment with 20 ducks per replicate. Feed and water were supplied ad libitum and
natural photoperiod was employed during the experimental period. Pellet layer diet was fed after 15 weeks of
age. The body weight and feed consumption were determined at 9, 12, and 15 weeks of age. The age at 5%
egg production was also recorded. Egg weight, eggshell strength, and egg production were determined every
four weeks and egg production was recorded daily throughout this study beginning at 17 weeks of age. The
results showed that there was no significant interaction between dietary protein and energy levels during the
developing period on the body weight. The ducks fed diets with ME 2900 kcal/kg had significantly (P <0.05)
lower feed intake than those of ME 2600 kcal/kg group. No significant interaction was found between dietary
protein and metabolizable energy on the egg weight, eggshell strength, and egg production. The diet with CP
11.5% and ME 2600 kcal/kg was recommended for Brown Tsaiya ducks fed ad libitum during the developing

period.

Key words: Developing period, Protein, Metabolizable energy, Brown Tsaiya ducks, Laying performance.
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