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Table 1. The composition of the experimental diet

Dietary sorghum distillery residue levels (%)

Ingredients 5-8 wks of age 9-12 wks of age 13-16 wks of age
0 10 20 30 0 10 20 30 0 10 20 30
9 (]

Yellow corn 59.00 5046 4192 3336 61.92 5391 4590 37.89 6583  57.15 4857  40.19
Soybean meal 27.00 2198 14.72 7.48 2487 1896  13.06 7.16 17.80 1480  10.66 5.36
Full fat soybean meal 2.40 537 11.00  16.62 425 8.18  12.11  16.04 3.60 429 6.31 9.65
Corn gluten meal 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 7.00 7.00 7.00 7.00
Fish meal 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 — — — —
Soybean oil 2.50 3.00 3.00 3.00 — — — — 1.60 2.60 3.30 3.66
Calcium carbonate 1.95 1.93 1.91 1.90 1.90 1.91 1.91 1.91 1.51 1.48 1.47 1.43
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Lysine-HCI 78% — 0.01 0.12 0.24 — — — — — — — —
DL-methionine 0.02 0.09 0.15 0.21 0.02 0.08 0.14 0.21 0.05 0.05 0.05 0.05
Choline chloride 50% 0.10 0.12 0.14 0.16 0.10 0.10 0.11 0.12 0.08 0.08 0.09 0.09
Calcium phosphate 0.43 0.44 0.44 0.43 0.34 0.26 0.17 0.09 1.93 1.95 1.95 1.97
Premix’ 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Sorghum distillery residue — 10.00  20.00  30.00 — 10.00  20.00  30.00 — 10.00  20.00  30.00
Total 100 100 100 100 100 100 100 100.02 100 100 100 100
Calculated value

Crude protein (%) 21.01  21.00 21.00 21.00 21.00 21.00 21.00 21.00 1896 1896 1897  18.96

Metabolizable energy (kcal/kg) 3,101 3,100 3,100 3,100 3,000 3,000 3,000 3,000 3,100 3,100 3,100 3,100

Calcium (%) 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Available phosphorus (%) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.10 0.09 0.09 0.09

" Supplied per kilogram of diet: vitamin A, 15,000 IU; vitamin D, 3,000 IU; vitamin E, 30 mg; vitamin K,, 4 mg; vitamin B,,

8 mg; vitamin B, 5 mg; vitamin B,,, 25 mcg; Ca-pantothenate 19 mg; niacin 50 mg; folic acid 1.5 mg; biotin 60 mcg; Fe,
153 mg; Mn, 200 mg; Cu, 17.64 mg; Mg, 25.3 mg; Se, 0.25 mg; Zn, 105.8 mg; Co, 0.4 mg.

' SDR: Sorghum distillery residue.
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=~ BEEFEOHEEUERE - TR A][E{KIERE & 8 (Ahmed ef al., 2008; Carlson and Poulsen, 2003) » fit LAAGR Bz {2



128 A EE B e G S B - R S SRR AL « O MR BLRR N s 2

RZREE SRR E AR - BRI A D BR > (Nt FTRESE S LA He MR - BB A R
W e STl 2 B DI S ER AR MR HE - A 16 il T REMUBWEIRE - RE SN & BA EM R HE 2 R
e E O R RPER - MUFF SN TRERR - NEIFRE D5 ERLEE -

2. ERERZRRE S S B R D L HE A S B
Table 2. Effects of dietary sorghum distillery residue levels on serum calcium and phosphorus in Taiwan black feathered

native chicken

=24
-

Dietary sorghum distillery residue levels (%) Significance’
Items Sex
0 10 20 30 L Q C
8 weeks of age mg/100 mL
calcium, F' 620X 1.54 554+£0.75 555+137 6811149 NS * NS
M 6.53+1.72 591f£1.60 6.01£1.05 6.21+1.35 NS NS NS
X 637+1.60° 572%f122 578%1.21 6.5111.42 NS * NS
phosphorus F 398£0.66 4.40%£093 479+132 540%0.55 ok NS NS
M 3851095 5131082 477%1.15 53410.75 HoE NS *
X 3.9210.80° 4.7510.93" 4.78+121° 5.3710.64° ok NS NS
12 weeks of age F 621+1.62 543%1.05 8.64+2.09 6.68+1.14 NS NS xRk
calcium, M 7.09£1.79 6.08%f1.67 859+184 849%1.75 * NS *
X 6.68£1.72"° 574+138 8.61+1.89° 7.68+1.74™ woE NS ok
phosphorus F 4841+1.06 432%£0.63 4691062 4.69%1.16 NS NS NS
M 2671060 4441104 4481054 4871097 Hoxk * NS
x 6.68 L 1.72° 574%138 8.61£1.89° 7.68+%1.74*  ** NS #xx
16 weeks of age
calcium, F 11.80£6.35 15.18+4.17 1438%6.73 1578 £14.85 NS NS NS
M 8151088 9.69+1.82 9.83+138 873x1.44 NS ** NS
X 998+481 1232%4.17 12.10£529 12.25+10.93 NS NS NS
phosphorus F 4.321+0.81 4201128 4.68%£0.92 4.3210.81 NS NS NS
M 4681070 5.01%£075 4.18+042 481%0.98 NS NS ok
X 4501076  4.62%£1.09 4431074 4.99%2.60 NS NS NS
' Each gender in each treatment, n = 12; F: female; M: male; ‘Means * SD.
"¢ Means within a row with no common superscripts are significantly different (P < 0.05).
* L: Linear; Q: Quadratic; C: Cubic; NS: Not significant (P > 0.05); *: P < 0.05; **: P < 0.01; ***: P < 0.001.
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M50 P I o S P & S B I 388 il 2 PR AR PESURE (P < 0.01) o
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Table 3. Effects of dietary sorghum distillery residue levels on tibia length and weight in Taiwan black feathered native
chicken at 8 weeks of age

Dietary sorghum distillery residue levels (%) Significance’

Items Sex
0 10 20 30 L Q C
Body weight, kg F' 1.26 £0.76 1.30£0.14  1.25%£046 1.22%0.86 NS NS NS
M 1.45+0.12 1.42+0.58 1.43+£0.69 1421041 NS NS NS
X 1.3610.14  1.36%0.12 1.34%0.11 1.31£0.11 NS NS NS
Tibia length, mm F 88.62+3.69 91.40%4.19 88391452 90.60+2.45 NS NS NS
M 91.93+1.85 9380194 92.68%+231 92.59%2.62 NS NS NS
X 90.28£327 92.60%336 90.53%4.09 91.60*2.63 NS NS NS
Tibia weight, g F 3.65£054  3.78%£049 3571052  3.62%0.49 NS NS NS
M 453+£0.65 4281022 4361042 456%0.26 NS NS NS
X 4091073 4.03£045 39610.61 4.09%0.62 NS NS NS
Tibia RL, mm/100 gBW  F 7.07+0.57 7.08£050 7.06£049  7.48+0.50 NS NS NS
M 635044  6.60£025 650%£032  6.53+0.22 NS NS NS
x 6.71£0.61 684046 6781049  7.00%0.62 NS NS NS
Tibia RW, g/100 g BW F 0.29%£0.05 029%£0.03 0.28%0.05 0.30%0.04 NS NS NS
M 031+£0.05 030%£0.02 0.31%£0.03 0.3210.02 NS NS NS
X 0.30+0.05 030%£0.03 030%x0.04 0.31%0.03 NS NS NS

' Each gender in each treatment, n = 12; F: female; M: male; ‘Means * SD.
Tibia RL: Tibia relative length; Tibia RW: Tibia relative weight.

? the same as table 2.
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Table 4. Effects of dietary sorghum distillery residue levels on tibia length and weight in Taiwan black feathered native
chicken at 12 weeks of age

Dietary sorghum distillery residue levels (%) Significance’

Items Sex
0 10 20 30 L Q C
Body weight, kg F' 1.8710.18 1.85+0.12 1.93+0.15 1.77£0.56 NS NS NS
M 225%0.18 2.31%0.17 2.3410.24 2.29%0.22 NS NS NS
x 2.06+£0.26° 2.08£0.28 2.13£0.28 2.01£0.34 NS NS NS
Tibia length, mm F 109.00+£2.45 107.30£4.72 110.17£4.31 107.09+4.15 NS NS NS
M 114821442 11550%+3.72 116.68+6.53 114.55%£7.49 NS NS NS
X 111.91+£4.57 111.40+£590 113421628 110.82+6.97 NS NS NS
Tibia weight, g F 6.7110.68" 6731041 698+0.59° 573+047° NS NS NS
M 8.8410.83 9.04+0.84 931%£1.72 8.97£0.82 NS NS NS
x 7.77+1.33 7.89%1.36 8.15+1.73 7.35+£1.81 NS NS NS
Tibia RL?, mm/100g BW F 5.87%0.55 5.81%£0.39 5.72%£0.38 6.20%£0.35 NS NS NS
M 5.12%0.30 5.01%0.32 5.02%0.29 5.01%£0.22 NS NS NS
x 5.49%0.57 5411054 5.37%0.49 5.61%£0.68 NS NS NS
Tibia RW’, g/100g BW  F 0.36£0.03 0.36£0.02° 0.36£0.03 0.33£0.02° * * NS
M 0.3910.01 0.3910.03 0.40£0.04 0.3910.02 NS NS NS
x 0.38+0.03 0.38+0.03 0.38+0.04 0.36+0.04 NS NS NS

" Each gender in each treatment, n = 12; F: female; M: male; "Means * SD.
“® Means within a row with no common superscripts are significantly different (P < 0.05).
* Tibia RL: Tibia relative length; Tibia RW: Tibia relative weight.

? the same as table 2.



130

IR R AT AR BB ST AR PSR - I YR BN B B8

IR AT S R 16 M8 008 BT 1 SEC B RO B SN S B RO BB BRI
SRR > FHABRABGHRE - SEMAL MOIEE R | IR RERERNN S RGN 247
R RS B R B R IO 2 R ST B EEE (P < 0.05) -

xS GEREREESEY 16 Bt BNt HICE REHEE VPR
Table 5. Effects of dietary sorghum distillery residue levels on leg trait, tibia length and weight in Taiwan black feathered

native chicken at 16 weeks of age

Dietary sorghum distillery residue levels (%) Significance’

Items Sex
0 10 20 30 L Q C
Body weight, kg F' 2.70£0.28 2.6510.29 2.80£0.28 2.64%0.34 NS NS NS
M 3.431£0.37 3.361£0.28 3371034 3.27%0.33 NS NS NS
X 3.06 +0.49° 3.00£0.45 3.08 £0.42 2.9610.46 NS NS NS
Tibia length, mm F  113.77£531 112.49+5.03 11547%14.12 115.88%3.77 NS NS NS
M 132931496 129.71+532 132.21%£6.43 130.01 £8.71 NS NS NS
x 12335+ 11.14 121.10+10.26 123.84+10.15 122.95%9.77 NS NS NS
Tibia weight, g F 7.98 £1.33 7.64%1.56 8.70 £ 1.56 8.47+%1.58 NS NS NS
M 1329+1.53 13.01+£142 11.76+0.50 11.98%1.25 * NS NS
X 10.63£3.09 10.33%£3.14 10231194 1023+2.28 NS NS NS
Tibia RL?, mm/100g BW F 425%0.38 4291042 4.16£0.41 4.44+0.46 NS NS NS
M 3.92+0.43 3.8910.41 3.9610.42 3.99+0.22 NS NS NS
X 4.08£0.42 4.09£0.45 4.06 £0.41 4211042 NS NS NS
Tibia RW’, g/100g BW  F 0.30%0.03 0.2910.04 0.31£0.04 0.32£0.02 NS NS NS
M 0.39£0.05 0.39%£0.04 0.35£0.04 0.37£0.03 NS NS NS
X 0.34%0.06 0.34%0.07 0.33£0.04 0.34%0.03 NS NS NS

" Each gender in each treatment, n = 12; F: female; M: male; "Means * SD.
* Tibia RL: Tibia relative length; Tibia RW: Tibia relative weight.
? the same as table 2.
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BRE R EE (0.37%) Z SR ERERY 73%  HFRmy b A28 IR TSR - AR S R
BAHRCE IRy & B 5 - Hh8 Kumar ef al. (2007) Z¥&f5t - IS BHESE 2 AL 2 U ETRE T IOk - g
HEF IRy & Bl R ZEAL R B Z WA Frs 8 2 &S i TT - A@fE 12 BB -8 ( ARE0ETE)
ZIEEERRY > Ble S BN 2RSS 2R G - BRRAREE - Ty —SslR AR -
RRER S NER

ARBE R A G EREREEERE - B 16 B 28 B L2 2 REINERE 2 ERBtbR &
RS PRI [P HRE I =S (R 7) - Rostagno et al. (1973a) Z S8R » ma R BEER 2 S5 (1.57%) (EH
IR 72.1% > JFRIFRERR(GEE 1.13% - RIS HERREA R R 2§24 - Elkin er al. (1978) ZHETHUR » &
BHERE 7 552 (1.86%) R ZEE 73% - RN BEERR (SRR 1.28% - ARG RA RS - A5URLIE
EREP LA R S R R G R EE B 30% I > HCRRERN IEH A EL ARG SRR AN - b ] RE Bl S A T B B
HESEARN - &FTRERZEESA 330 mg/100 g ZHE (2> 2002) - SHAEMHERTRERZEES 1.05% 8
B2 (0.33% x 91.1/28.6 & R = 52 P M BLEZ to o= S P 5 W) E O L2 28.6% B 91.1% > SRR ) > TRENE 30%
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Table 6. Effects of dietary sorghum distillery residue levels on tibia ash and tibia strength in Taiwan black feathered native

chicken
Dietary sorghum distillery residue levels (%) Significance’
Items Sex
0 10 20 30 L Q C
8 weeks of age
Tibia ash RW?, mg/100g BW F' 5.82%£0.96 5.84%0.64 5.70 £0.89 5.97%0.88 NS NS NS
M 6.27+1.04 6.02+0.47 6.11£0.63 6431049 NS NS NS
X 6.05 % 0.98° 5.9310.55 59110.77 6.20+0.72 NS NS NS
Tibia ash ratio’, % F 443 %11 444 *1.6 449 *1.6 452 *1.8 NS NS NS
M 443 +1.7 455 £0.8 443 *1.5 444 +14 NS NS NS
X 443 *13 450 £1.3 446 1.5 448 *1.6 NS NS NS
Tibia strength, kg/cm’ F 1064%£254 11.20+249 10.39%4.57 871£1.69 NS NS NS
M  10.73+249 11.51£2.86 11.26+2.49  14.03%£3.65 ¥ NS NS
x 10.68+2.40 11.36%256 10.83+3.54 11.61£394 NS NS NS
12 weeks of age
Tibia ash RW, mg/100g BW F 7.1810.49°  728+038  7.24+0.60° 6.63+0.40° + F NS
M 7.85%0.19 7.8210.54 7.93%+0.79 7831044 NS NS NS
X 7.52£0.50 7.55%0.53 7.58£0.76 7.23%£0.74 NS NS NS
Tibia ash ratio, % F 442 $18 437 1.7 453 14 440 1.6 ¥ T NS
M 446 *14 43.6 £1.6 444 £20 437 1.1 NS NS NS
x 444 t16 437 £1.6 449 1.7 439 *+13 NS NS *
Tibia strength, kg/cm’ F 8.8711.14 9.48%1.30 10.22+1.68 11.06£3.100 NS NS NS
M 1271+1.06 11.36%£2.10 1087197 13.25%354 NS + NS
x 1079%£226 1042%f194 10.54%£1.78 12.25+3.38 * NS NS
16 weeks of age
Tibia ash RW, mg/100g BW F 5.90%0.72 5.75%0.80 6.20£0.74 6.40 £ 0.45 NS NS NS
M 7.79 £0.94 7.77%0.87 7.04£0.78 7341087 NS NS NS
X 6.85+1.27 6.76 £ 1.32 6.6210.85 6.8710.69 NS NS NS
Tibia ash ratio, % F 441 f1.6 442 *13 446 1.5 440 £13 NS NS NS
M 444 12 441 1.5 442 109 435 +14 NS NS NS
X 442 t14 442 *13 444 112 437 £13 NS NS NS
Tibia strength, kg/cm’ F 1340%£3.10 11.88+1.87 12.79%+1.80 1483+332 NS NS NS
M  16.68+444 1956+690 14501428  15.00%2.81 NS NS NS
x 15.04+£4.03 1572+627 13.641325 14911293 NS NS NS

' Each gender in each treatment, n = 12; F: female; M: male; "Means * SD.

* Tibia ash RW: Tibia ash relative weight; Tibia ash ratio = 100% x (Tibia ash/ Tibia weight).

*® Means within a row with no common superscripts are significantly different (P < 0.05).
* 4+ P<0.1. L: Linear; Q: Quadratic; C: Cubic; NS: Not significant (P > 0.05); *: P < 0.05.
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Table 7. Effects of dietary sorghum distillery residue levels on leg abnormall in Taiwan black feathered native chicken

Dietary sorghum distillery residue levels (%) Significance’

Items Sex
0 10 20 30 L Q C

16 weeks of age

Average lame bird’ F' 0.00£0.00 0.33£0.58 0.00£0.00 0.00£0.00 NS NS NS
M 0.33£0.58 0.67%1.15 0.67%1.15 033£0.58 NS NS NS
X 0.17£0.41"  0.50+0.84 0.33£0.82 0.17£0.41 NS NS NS
Lame ratio, % F 0.00 £0.00 5.56 £9.62 0.00£0.00 0.00£0.00 NS NS NS
M 556+9.62  11.11+£19.25 11.11£19.25 6.67+11.55 NS NS NS
X 2.781£6.80 833+1394 556%13.61 333%£816 NS NS NS

' Each gender in each treatment, n = 18; F: female; M: male; ‘Means * SD.
? the same as table 2.
* Lame bird: Observing whether the chickens standing with one crook legs.
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Abstract

The objective of the study was to investigate the effect of different dietary dehydrated sorghum distillery residue (SDR)
levels on tibia trait and leg appearance of Taiwan black feathered native chickens. Two hundreds and eighty eight 5-weeks-
old Taiwan black-color native chickens (144 male and 144 female) with similar body weight were divided into 4 groups.
Twelve birds were fed in one floor pen of each gender in each group with 3 replicates and fed one kind of isocaloric and
isonitrogenous diets containing 0, 10, 20 and 30% SDR for 12 weeks. The diets used for 5 - 8,9 - 12 and 13 - 16 week-old
chicken were mash feed with CP (%) / ME (kcal/kg) as 21/3100, 21/3100 and 19/3100, respectively. Feed and water were
supplied ad libutum. After blood were sampled from wing vein with syringe, chickens were slaughtered at 8, 12 and 16
weeks of age to evaluate the tibial traits and leg appearance of chickens were observed and recorded at 16 weeks of age. The
results showed that except 12 week-old female chicken, the serum phosphorus concentration of male or female, or pooled
male and female chickens increase with SDR content increasing linearly at 8 and 12 weeks of age. There is no significant
difference in serum calcium concentration among the treatment groups at 8 and 16 weeks of age; however, pooled male and
female 12-week-old chicken fed containing 20% SDR have the highest serum calcium concentrations among the treatments
(P < 0.05). There was no effects on tibia ash, tibia breaking strength when chickens fed with the diets containing 10%, 20%
and 30% SDR during 8-16 weeks of age. Moreover, no significant difference was observed on lame leg ratio among the
treatments for 16-week-old birds. In conclusion, based on tibia breaking strength and leg appearance, 30% SDR used in

isocaloric and isonitrogenous diet is recommended for Taiwan native black feathered chickens during 8 - 16 weeks of age.

Key words: Native chickens, Serum calcium, Serum phosphorous, Sorghum distillery residue, Tibia.
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