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Table 1. The composition of the experimental diets

Ttems Starter Grower Finisher
0 — 4 weeks old 5 — 8 weeks old 9 — 12 weeks old
Ingredients, %
Yellow corn 46.90 54.85 62.57
Soybean meal 37.43 32.30 25.00
Limestone pulverized 1.3 1.3 1.3
Dicalcium phosphate 1.4 1.4 1.5
Fish meal 2.5 2.5 2.5
Salt 0.3 0.3 0.3
Choline-50% 0.02 0.03 0.05
Vitamin premix* 0.2 0.2 0.2
Mineral premix® 0.1 0.1 0.1
Soybean oil 6.75 3.28 5.40
Lysine 0.10 0.22 0.45
Threonine 0.04 0.17 0.22
Methionine 0.26 0.37 0.38
Tryptophan — 0.01 0.03
Calculated value, %
Crude protein 22.02 20.44 18.04
ME, kcal/kg 3,188 3,222 3,257
Calcium 1.03 1.01 1.02
Total phosphorus 0.69 0.68 0.68
Available phosphorus 0.46 0.46 0.47

* The following contents are provided per kg of diet : Vitamin A, 10,000 IU; Vitamin D,, 1,000 IU; 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.

® The following contents are provided per kg of diet : Mn, 60 mg (MnSO, * H,0); Zn, 60 mg (ZnO); Cu, 5 mg (CuSO, *
5H,0); Fe, 70 mg (FeSO, « 7H,0); Se, 0.1 mg (Na,SeO;).
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Table 2. Fertilization rate and hatching rate of incubation eggs
Items Stock

A B C D E

No. of incubation eggs, n 301 363 364 298 297
No. of fertilized eggs, n 281 299 277 240 273
No. of chicks, n 245 232 216 228 178
Fertilization rate of incubation eggs', (%) 93.36" 82.37° 76.10¢ 80.54" 91.92°
Hatching rate of incubation eggs’, (%) 81.40° 63.91° 59.34° 76.51° 59.93°
Hatching rate of fertilized eggs’, (%) 87.19 77.59 77.98 95.00 65.20

' Fertilization rate of hatching eggs = (Number of fertilized eggs / Number of incubation eggs) x 100%.
? Hatching rate of incubation eggs = (Number of chick / Number of incubation eggs) x 100%.

’ Hatching rate of fertilized eggs = (Number of chick / Number of fertilized eggs) x 100%.

“*¢ Means in the same row with different superscripts are significantly different (P < 0.05) analyzed by CATMOD procedure.
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Table 3. Body weight and coefficient variance of the red-feathered roosters at different weeks age

Stock
Weeks of age
A B C D E
Body weight, g
0 37.3+3.2° 419%3.7° 39.5+3.8° 35.1+3.3¢ 424+3.1°
595+ 104° 650 £ 102 616 £ 112" 634 £ 162" 673 £ 107
8 2,052 +235% 2,110 + 134° 1,931 £192° 2,035 £231% 2,022 +214°
10 2,833 £259° 2,731 £215° 2,511 +255° 2,713 £356° 2,515 £290°¢
12 3,645 + 403" 3,315+ 376° 3,150 +336° 3,500 + 566° 3,333 +361°
CV %

9 9 10 9 7

18 16 18 26 16

8 12 10 11 11

10 9 8 10 13 12

12 11 11 11 16 11

%<4 Means in the same row with different superscripts are significantly different (P < 0.05).

Values are mean £ SD.

Type 3 Tests of Fixed Effects (PROC MIXED, repeated measures, AR(1), Kenward-Roger df):
Stock: F(4, 626) = 30.81, P < 0.0001; Week: F(4, 1426) = 13095.8, P < 0.0001; Stock x Week: F(16, 1609) = 12.27, P <

0.0001.

SLICE test (Stock effect within each week): Week 0: F(4, 1925) = 0.02, P = 0.9995 (NS); Week 4: F(4, 1925) = 1.49, P =
0.2028 (NS); Week 8: F(4, 1939) = 5.82, P=0.0001; Week 10: F(4, 1926) = 27.20, P < 0.0001; Week 12: F(4, 1931) = 45.28,

P <0.0001.
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Table 4. Body weight and coefficient variance of the red-feathered hens at different weeks of age

Weeks of age Stock
A B C D E
Body weight, g
374+3.3° 419139 393%3.1° 35.5+3.1¢ 41435
4 523+ 87.6° 563 +88.8" 434 +132¢ 568 +88.3" 599 + 108.5
1,689 + 124° 1,681 +182° 1,150 + 133" 1,723 + 130° 1,682 + 156
10 2,269 + 208" 2,174 £237° 1,562 £ 183¢ 2,247 £ 194® 2,168 £222.5°
12 2,673 1307 2,619 328" 1,964 240 2,659 £ 261° 2,568 1 403.3"
CV %
0 9 9 7.9 9 9
4 17 16 30 16 18
8 7 11 12 8 9
10 9 11 12 9 10
12 12 13 12 10 16

“*¢4 Means in the same row with different superscripts are significantly different (P < 0.05).

Values are mean £ SD.

Type 3 Tests of Fixed Effects (PROC MIXED, repeated measures, AR(1), Kenward-Roger df):

Stock: F(4, 694) = 341.20, P < 0.0001; Week: F(4, 1619) = 14264.1, P < 0.0001; Stock x Week: F(16, 1798) = 53.89, P <
0.0001.

SLICE test (Stock effect within each week): Week 0: F(4, 2058) = 0.03, P = 0.9984 (NS); Week 4: F(4, 2058) = 13.59, P <
0.0001; Week 8: F(4, 2140) = 153.98, P < 0.0001; Week 10: F(4, 2066) = 224.39, P < 0.0001; Week 12: F(4, 2081) = 220.09,
P <0.0001.
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Table 5. Growth performances of the red-feathered roosters at different weeks of age

Weeks of age Stock
A B C D E
Average daily gain, g/day/bird
0—4 204%0.6° 21.840.5° 204+1.3° 22.210.9%" 229404
5—8 50.6 3.6 50.8%2.3 462128 483%1.1 474%19
0—38 355+2.1 35.9+0.8 33.3%0.8 352+1.0 349+t1.6
9 — 12 522+35 414166 43.6%1.7 455%2.9 40.6+8.2
0— 12 38.32+3.7 352133 35.03+0.2 357+1.4 3441137
Feed intake, g/day/bird
0—4 50.9 % 1.5° 51.7+0.7° 51.8%1.0° 57+1.3° 61.8 £0.4°
5—8 101.9+9.1 1142+75 1023422 114+5.0 104.7£43
0—38 76.1£3.9° 80.7 £3.6% 764+ 1.1° 84.9+2.8" 84.2£2.0°
9 — 12 158.3+18.1 156.2£13.0 149.5+2.9 139.0 £ 8.1 147.7+53
0— 12 100.6 £10.8 103.7+7.5 100.0 1.4 100.0 3.8 104.0+2.2
Feed conversion ratio, feed/gain

0—4 2.5%0.1 2310.1 25102 2.610.1 2.7%0.1
5—8 2.0+0.0° 2240.1% 22+0.1% 23423° 2310.1°
0—38 2.1£0.0° 23+0.1% 23+0.0" 24+10.1° 24+10.1°
9 — 12 3210.1 42+0.7 36102 3.3%0.1 41134
0—12 2.610.0° 3.0£0.1% 29+0.1" 2.840.0" 3.0+0.3°

"¢ Means in the same row with different superscripts are significantly different (P < 0.05).

Values are mean 1 SD.

Type 3 Tests of Fixed Effects (PROC MIXED, repeated measures, AR(1), Kenward-Roger df):

FCR-Stock: F(4, 10.4) = 3.12, P = 0.0640; Period: F(2, 15.3) = 70.51, P < 0.0001; Stock x Period: F(8, 15.5) = 1.65, P=0.1891

SLICE test (FCR, Stock effect within each period):

Period 1 (0 — 4 wks): F(4, 28.6) = 0.38, P=10.8233 (NS).

Period 2 (5 — 8 wks): F(4, 28.6) =0.43, P =0.7840 (NS).

Period 3 (9 — 12 wks): F(4, 28.6) = 5.33, P=0.0025.
FI-Stock: F(4, 9.74) = NS; Period: P <0.0001; Stock x Period: significant
SLICE test (FI, Stock effect within each period):

Period 1 (0 — 4 wks): F(4, 17.8) =1.19, P=0.3480 (NYS).

Period 2 (5 — 8 wks): F(4, 17.8) =2.03, P=10.1330 (NS).

Period 3 (9 — 12 wks): F(4, 17.8) =3.09, P = 0.0426.



363 BRI LB RIEMERE - A RIEREME R IR Z L ZE

T 6. AP LHERHN S BER  ERIERE

Table 6. Growth performances of the red-feathered hens at different weeks of age

Weeks of age Stock
A B C D E
Average daily gain, g/day/bird
0—4 17.4+0.5° 19.3+1.7° 13.8+0.8° 19.0 £0.4° 203+0.6°
5—8 414%0.5° 37.3£0.9% 258+ 1.0° 41.0%0.2° 33.5+£5.7°
0—38 29.1£0.9° 289104° 198+0.8° 29.7£0.5° 28.510.4°
9—12 322148 329165 29.1£1.3 37.5+£7.0 30319
0—12 284+14° 29.0+£2.1° 22.0%0.9° 29.5£1.1° 27.610.7°
Feed intake, g/day/bird
0—4 40.8 % 1.4° 46.412.9° 43.6£1.0° 41.210.5¢ 51.9+0.8°
5—8 89.8 £2.1° 86.6+3.1° 582+1.9° 873+ 1.8 88.9+1.5°
0—38 64.110.5° 66.3 2.3 5321 0.4° 6321 1.0° 74.4+0.8"
9—12 130.3£8.1 131.5£12.7 133.5£2.6 133.0£10.0 133.0£54
0—12 84.8+2.5% 88.0+2.5° 794+0.2° 84.6£5.0" 90.0£0.4"
Feed conversion ratio, feed/gain

0—4 2.410.1% 2.410.1% 3.2£0.2° 22%0.1° 2610.1°
5—38 2.1+£0.0 23%0.1 24101 2.1£0.0 3314
0—38 22101 23%0.1° 2.7%0.1° 2.110.0° 25100
9—12 4310.6 42107 47%0.2 4.1£0.5 45103
0—12 3.0£0.1% 3.01£0.2% 3.6£0.2° 29%0.2° 3310.1°

"4 Means in the same row with different superscripts are significantly different (P < 0.05).
Values are mean £ SD.
Type 3 Tests of Fixed Effects (PROC MIXED, repeated measures, AR(1), Kenward-Roger df):

FCR-Stock: F(4, 15.7) =4.21, P=0.0165; Period: F(2, 21.9) =79.19, P <0.0001; Stock x Period: F(8, 22.1) = 1.06, P = 0.4265

SLICE test (FCR, Stock effect within each period):

Period 1 (0 — 4 wks): F(4,30)=1.98, P=0.1231 (NS).

Period 2 (5 — 8 wks): F(4,30)=3.31, P=0.0233.

Period 3 (9 — 12 wks): F(4, 30) = 0.86, P=0.5013 (NS).
FI-Stock: F(4, 11.8) significant (C2 5z{I ); Period: P < 0.0001; Stock x Period: significant.
SLICE test (FI, Stock effect within each period):

Period 1 (0 — 4 wks): P>0.05 (NS).

Period 2 (5 — 8 wks): P <0.0001.

Period 3 (9 — 12 wks): P <0.0001.
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Table 7. Carcass traits of the red-feathered roosters at different weeks of age

Weeks of age Stock
A B C D E
Carcass weight, g/bird
10 2,440 £ 65° 2,395+ 119° 2,158 £48° 2,417 £ 95° 2,189 +125°
12 3,022+ 176 2,915 %266 2,728 £ 164 2,937145 2,860 £ 160
Dressing, %
10 84.110.6 85.7+3.5 82.510.1 85410.8 84.4+1.7
12 87.1+1.2 86.2+52 849123 85.7%0.5 859%0.2
Head and neck weight / carcass weight, %
10 109%1.2 12.7£0.1 11.5+1.6 11.5+1.9 11.8+1.3
12 11.7+65.0 11.8+1.2 10.7+1.1 133%1.6 12410.8
Breast weight / carcass weight, %
10 223%1.6 20.6%1.5 19.7£23 18.410.6 20.11£0.6
12 19.0+0.2 19.6+1.3 184+1.9 182+1.8 199+1.7
Abdomen weight / carcass weight, %
10 19.810.6 19.5%1.5 20.6£0.8 204+%1.9 19.9+£2.7
12 18.8%1.6 18.7£0.2 18.6+2.6 19.0£0.3 189%1.6
Thigh weight / carcass weight, %
10 28.310.8 282103 28.8%1.6 299104 29.6+£2.7
12 311£0.6 29.510.6 309+2.1 30209 298% 1.6
Wing weight / carcass weight, %
10 11.410.5 11.8+0.9 12410.6 11.7£0.6 11.8+04
12 12103 11.7£0.6 11.7£0.7 11.7£0.5 12.0£0.1
Feet weight / carcass weight, %
10 69103 7.010.6 6.810.9 75105 6.810.7
12 6.910.8 72105 69103 7.4%0.8 6.1+04

“® Means in the same row with different superscripts are significantly different (P < 0.05).

Values are mean  SD.

Type 3 Tests of Fixed Effects (PROC MIXED, split-plot, Kenward-Roger df):

Thigh weight / carcass weight, %: Stock F(4,20) = 0.65, P = 0.6318; Week F(1,20) = 6.29, P = 0.0209; Stock x Week F(4,20)
=0.95,P=0.4572.

SLICE: wk10 F(4,20) = 0.93, P=0.4690 (NS); wk12 F(4,20) = 0.67, P=0.6172 (NS).

Breast weight / carcass weight, %: Stock F(4,20) = 2.38, P = 0.0864; Week F(1,20) = 5.20, P =0.0337; Stock x Week F(4,20)
=1.03,P=0.4143.

SLICE: wk10 F(4,20) = 2.71, P=0.0595 (NS); wk12 F(4,20) = 0.70, P = 0.6002 (NS).

Dressing, %: Stock F(4,20) = 0.88, P =0.4938; Week F(1,20) =3.33, P = 0.0830; Stock x Week F(4,20) = 0.40, P = 0.8062
SLICE: wk10 F(4,20) = 0.93, P=0.4670 (NS); wk12 F(4,20) = 0.35, P = 0.8405 (NS).

Carcass weight, g/: Stock F(4,10) = 3.80, P = 0.0396; Week F(1,10) = 134.00, P < 0.0001; Stock x Week F(4,10) = 0.31, P =
0.8643.

SLICE: wk10 F(4,19.8) =2.69, P=0.0612 (NS); wk12 F(4,19.8) = 1.75, P = 0.1790 (NS).
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Table 8. Carcass traits at different weeks of age of the red-feathered hens
Weeks of age Stock
A B C D E
Carcass weight, g/bird
10 1,885 £ 44° 1,839 £ 27* 1,265 26 1,882 £ 63° 1,852 £ 22°
12 2,328 £ 96 2,242 £ 115° 1,669 +93° 2,110+ 97° 2,155 £ 56
Dressing, %
10 82.4%1.6 834113 81.5+0.63 77.7+£9.77 84.1+33
12 8310.58 83.9+1.08 81.7+3.37 811£0.99 83.8+1.45
Head and neck weight / carcass weight, %
10 10.1£0.3 10.71£0.7 1091 1.1 99104 10.210.5
12 9.810.3 9.510.64 9.6 £0.22 9.4+£1.05 9.910.1
Breast weight / carcass weight, %
10 23.0+0.2 22.910.8 223+1.4 243104 22+2.0
12 229113 22.5%1.9 22.610.7 233+2.7 233109
Abdomen weight / carcass weight, %
10 214%1.6 21.610.4 21.8%£2.7 19.8%1.1 21.5%£1.0
12 21.1£2.1° 21109 24310.9° 20.1£0.7° 21.71£1.8°
Thigh weight / carcass weight, %
10 272103 27.710.9 26.210.1 27.6%1.1 259121
12 277+1.9 29.1+1.0 262%1.5 283122 272%1.6
Wing weight / carcass weight, %
10 12.6£0.3 12.5%+0.1 133104 12+0.1 12.1+£0.9
12 124103 12.7£0.2 129+£0.3 13£0.3 12.7£0.2
Feet weight / carcass weight, %
10 5810.6 55103 57103 610.0 5.8%0.1
12 55+0.7° 51£04% 44104 5.8%0.6° 53%0.3%

“® Means in the same row with different superscripts are significantly different (P < 0.05).

Values are mean  SD.

Type 3 Tests of Fixed Effects (PROC MIXED, split-plot, Kenward-Roger df):

Thigh weight / carcass weight, %: Stock F(4,20) =2.41, P = 0.0829; Week F(1,20) =2.32, P =0.1433; Stock x Week F(4,20)
=0.23,P=0.9165.

SLICE: wk10 F(4,20) = 0.96, P = 0.4486 (NS); wk12 F(4,20) = 1.68, P = 0.1937 (NS).

Breast weight / carcass weight, %: Stock F(4,10) = 0.58, P = 0.6825; Week F(1,10) = 0.00, P = 0.9538; Stock x Week F(4,10)
=0.41,P=0.7959.

SLICE: wk10 F(4,19.9) =0.84, P=0.5156 (NS); wk12 F(4,19.9) = 0.17, P = 0.9521 (NS).

Dressing, %: Stock F(4,10) = 1.43, P=0.2937; Week F(1,10) =0.51, P =0.4912; Stock x Week F(4,10) = 0.27, P =0.8929.
SLICE: wk10 F(4,19.6) = 1.47, P =0.2483 (NS); wk12 F(4,19.6) = 0.39, P = 0.8100 (NS).

Carcass weight, g/: Stock F(4,10) = 64.74, P < 0.0001; Week F(1,10) = 226.65, P < 0.0001; Stock x Week F(4,10) = 2.77,
P=0.0875.

SLICE: wk10 F(4,19.3) =41.67, P < 0.0001; wk12 F(4,19.3) = 37.69, P< 0.0001.

SNBE 10 BB FEBEE ) 2,158 — 2,440 g Ho o B BB EHAE (85.7%) » C HHRIK (82.5%) ; & 12 JE#S
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T - PR AL BT » ABEE 10 BEHIEELHIE 184 — 22.3% » BREELHIR 282 — 20.9% ; % 12l
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Table 9. The positive rate of pullorum disease (PD) and Avian leukosis virus (ALV-J) of red-feathered native chickens
ltems Stock
A B C D E
No. of birds 109 101 116 104 121
PD No. of positive 6 9 9 5 6
Positive rate (%) 5.5 8.9 7.8 4.8 4.9
No. of birds 74 59 95 51 80
ALV-] No. of positive 5 1 1 6 15
Positive rate (%) 6.8 1.7 1.1 11.8 18.8

Analyzed by CATMOD procedure, no significant differences were observed among different stocks (P > 0.05).
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Abstract

The aim of this study was to compare the fertility, hatchability, growth performance, and carcass traits of red-feathered
native chicken breeders from five commercial farms of red-feathered native chicken. A total of 750 healthy chicks with
similar body weights were selected for the experiment. After hatching, the chicks were sexed and separated into male and
female groups, with the experiment consisting of 3 replicates per treatment and 25 birds per replicate, lasting for a total of
12 weeks. Birds were raised under identical conditions during the brooding (0—4 weeks), growing (5-8 weeks), and finishing
(9—12 weeks) phases, with feed and water provided ad libitum. The results indicated that the fertility rates among the five
breeder farms ranged from 76.10 to 93.36%, while the hatchability of set eggs and fertile eggs ranged from 59.34 to 76.51%
and from 65.20 to 95.00%, respectively, revealing a significant variation among the farms. Regarding growth performance,
male and female Red-feathered native chickens from all farms reached approximately 2.0 and 1.6 kg, respectively, at 8 weeks
of age; and by 12 weeks, the average body weight exceeded 3.0 kg for males and was approximately 2.0 kg for females. The
overall feed efficiency was best during the 5—8 week period, followed by 0—4 weeks, and was poorest during 9—12 weeks.
The carcass trait analysis showed that the leg meat proportion increased slightly with age, rising in males from 28.3% at
10 weeks to 31.0% at 12 weeks. The same trend applied to females. Although the breast meat proportion at 12 weeks was
slightly lower than at 10 weeks (decreasing from 22.3 to 19.9% in males), the overall yields of breast and leg meat were
significantly improved compared to earlier literature. Additionally, there were substantial differences in the positive rates of
Pullorum disease and Avian Leukosis Virus Subgroup J (ALV-J) among the farms, suggesting discrepancies between the
biosecurity measures and disease control. In conclusion, under the long-term selection oriented towards growth and carcass
traits in Taiwan, red-feathered native chickens exhibit rapid weight gain, and their carcass composition closely aligns with
domestic market demands for high leg meat and moderate breast meat content. Nontheless, improvements in reproductive
performance and the reduction of disease carrier status remain insufficient, suggesting that future breeding strategies should

incorporate balanced considerations to ensure both industrial profitability and breeder health.
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