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’ii&ﬁlﬁé ( sulfur amino acid ) r+%‘\ ﬁé”' e = dﬁﬂ%ﬁlp& (essential amino acid ) > I'] =K —
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(i) S < DI E RSB ISE § AT IR 5 ml o PR Y O
ALEE SRR - T EE (1700 x 0 15 53 &) » B T [ ES-20 AR -
i 'F‘J = FIE s (55176 (Automatic Analyzer HITACHI 7176A) 55 Frifd srf |
T OEERER TSR (F1F7 1997) 5 TR AR ALFR A B (PR
ﬁ%ﬁ&) I ﬁifﬁl&ﬁ%m (Amino acid Analyzer, Beckman System 6300) 537 o
(iv) 7 P+ BERIIITIASEE PO HET ™ V665 - 5% 50%E |17 Sk 5 IRk IR < Foigh
Téii%ﬁrjglbflj 10 FHACET ©
(v) & I Gl ¢ 23~28 TR J«%I%@ﬁrﬁ'leﬁ[ﬁgy Elﬁ;ﬁr}\ CE IR
BRI § B *\iE'UJU %ﬁ?ﬁleﬁF IFETRR AR 0 TE RTETR]
AN S
(Vi) BRLY — 4505 B2 AOAC (1984) Ui MR PR S BT POT Arf% (Amino
acid Analyzer, Beckman System 6300 ) Jj#7 -

R IHT

SERRETIH e R FF R S T EAR (Statisic Analysis System; SAS, 1988 ) 5 I AESRSLEAEL
A (General Linear Model Procedure; GLM) & =A@ 551> ™01 ﬁﬁ%%%ﬁ’ﬁﬁﬁiﬁﬂ”{gﬂ
(Duncan’s New Multiple Range Test, Steel and Torrie, 1980) » F=rk g FIfH]% ff g 1% o

F L FEE R LR )

Table 1. The composition of basal diets for growing and laying Native breeder

ltems Starter Grower Laying breeder
0~6 weeks 7~12 weeks 23~28 weeks
Feed ingredients %
Yellow corn, grd. 69.00 71.85 67.20
Soybean meal , CP 43.5% 26.00 16.50 22.40
Fish meal, CP 65% 2.00 2.00 —
Soybean oil — — 0.60
Wheat bran — 7.00 —
Dicalcium phosphate 1.20 0.90 0.90
Limestone, pulverized 1.15 1.20 8.30
Salt 0.40 0.30 0.30
Choline chloride, 50% 0.10 0.10 —
DL-methionine 0.05 0.05 0.20
Vitamin-mineral Premix & 0.10 0.10 0.10
Calculated value
Crude protein, % 18.16 15.26 15.03
ME, kcal/kg 2936 2909 2803
Calcium, % 0.93 0.86 3.49
Nonphyate phosphorus, % 0.40 0.35 0.29
Methionine, % 0.93 0.82 0.61
Analyzed value
Crude protein , % 19.30 15.40 15.10
Calcium, % 0.98 0.82 3.39
Total phosphorus , % 0.65 0.62 0.55
Methionine, % 0.63 0.50 0.41
Total sulfur amino acid, % 1.05 0.78 0.69

#Supplied per kilogram of diet: Vitamin A, 16,000 U ;Vitamin D3, 2,667 1U ;Vitamin E , 13.3 mg ;Vitamin K, 2.7
mg ;Vitamin By, 1.87 mg ; Vitamin B, , 6.4 mg,Vitamin Bg, 2.7 mg ;Vitamin By,, 16 ;£ g ; Folic acid, 0.53 mg ;
Calcium pantothenate, 26.7 mg; Niacin, 40 mg; Choline-Cl (50%), 400 mg; Fe(FeSO,), 53.3 mg ;
Cu(CuS0,4.5H,0), 10.7 mg ; Mn (MnSO,. H,0), 93.3 mg ; Zn(Zn0), 106.7 mg ; I(KI), 0.53 mg ; Co(CoSO,),
0.27 mg ; Se(Na,SeOs3), 0.27 mg.
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2. 7O S (13 i) BERETEE S
Table 2. The composition of the experimental diets of laying Native pullets (13 weeks of age to first laying

egg)
Dietary TSAA levels,%

Items 0.35 0.40 0.45 0.50 0.55 0.60

Feed ingredients %
Yellow corn, grd. 72.45 72.92 72.88 72.83 72.75 72.78
Soybean meal, CP 43.5% 8.50 9.00 9.00 9.00 9.00 9.00
Wheat bran 155 14.5 14.5 14.5 14.5 14.5
Soybean oil 0.85 0.80 0.80 0.80 0.80 0.80
Dicalcium phosphate 1.25 1.25 1.25 1.25 1.25 1.25
Limestone, pulverized 0.75 0.75 0.75 0.75 0.75 0.75
Salt 0.40 0.40 0.40 0.40 0.40 0.40
DL-methionine — 0.10 0.15 0.22 0.28 0.35
\itamin-mineral Premix & 0.10 0.10 0.10 0.10 0.10 0.10
Choline chloride, 50% 0.05 0.05 0.05 0.05 0.05 0.05
L-Lysine-HCI, 78% 0.10 0.10 0.10 0.10 0.10 0.10
L-Threonine, 98% 0.05 0.02 0.02 0.02 0.02 0.02
Calculated value
Crude protein, % 12.23 12.24 12.28 12.32 12.37 12.42
ME, kcal/kg 2908 2905 2903 2901 2900 2897
Calcium, % 0.69 0.69 0.69 0.69 0.69 0.69
Nonphyate phosphorus ,% 0.37 0.37 0.37 0.37 0.37 0.37
Analyzed value
Crude protein, % 11.95 12.30 12.30 12.15 12.75 12.91
Calcium, % 0.68 0.65 0.67 0.72 0.75 0.70
Total phosphorus, % 0.63 0.66 0.62 0.65 0.64 0.63
Methionine, % 0.11 0.20 0.23 0.31 0.40 0.44
Total sulfur amino acid, % 0.37 0.43 0.48 0.54 0.57 0.62

8Supplied per kilogram of diet: Vitamin A, 16,000 IU ;Vitamin D5, 2,667 IU ;Vitamin E , 13.3 mg ;Vitamin K, 2.7
mg ;Vitamin By, 1.87 mg ; Vitamin B, , 6.4 mg,Vitamin Bg, 2.7 mg ;Vitamin B, 16 12 g ; Folic acid, 0.53 mg ;
Calcium pantothenate, 26.7 mg; Niacin, 40 mg; Choline-Cl (50%), 400 mg; Fe(FeSO,), 53.3 mg ;
Cu(CuS0,.5H,0), 10.7 mg ; Mn (MnSQ,. H,0), 93.3 mg ; Zn(ZnO), 106.7 mg ; I(KI), 0.53 mg ; Co(CoS0,),
0.27 mg ; Se(Na,Se0s), 0.27 mg.
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Table 3. Effects of dietary totaF sulfur amino aC|d (TSAA) levels on the growth performances of Native
breeder pullets

Dietary TSAA levels, %

Items 0.35 0.40 0.45 0.50 0.55 0.60 SEM
Gain, g /bird 504 480 479 544 462 518 41.7
Daily feed intake, g/d 111 115 110 109 108 111 40.3
Feed/Gain 9.78° 9.51% 9.25% 8.47° 9.29% 9.04%® 0.78
Uniformity of flock, %  59.60 6420  65.60 61.20  63.20 61.20 4.48

b Means within the same row without the same superscript differ significantly (P < 0.05).

s IR 1 R R B K-”E“"'ﬁz‘[‘fk}qk—[/ﬁi,j/%&@ (e 4) FHNEER. o TOF P

+ ﬁﬁﬁifﬁip&ﬁ%’ﬁﬁfﬁ%ﬂﬂl L B B T - TR AUREE (0.35%) AL PRETDIEER
D P B R (P<005) ] h'/ﬁHh“F"ﬁrE'ﬁﬁﬁﬁ HIIT T 8E] 0.50%~0. SS%ﬁfﬁ‘iﬁlE&ﬁi*@m
AEREE ) (P < 0.08) 5w MR HlPRARTA ~ TR~ plRaE M P BV T IR L R
it VI A = B e (T (1990) %f[ﬁl*"ﬁ”ﬁ'&lﬁ'*ﬁﬁrﬁ‘@TJ‘#H'?{ I I F"”F%ELE‘V Pkl
PSS AR AL (RIS SRR BT » [ e e TR OB Hw
L P VA L Py R BT g
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Table 4. Effects of Jletary TS Ievels on the cystine, methionine, sulfur amino acid, total protein and uric
acid nitrogen contents in serum of Taiwan Native breeder pullets

Dietary TSAA levels, %

ltems 035 040 045 050 055 060 —°M
Total protein. g/dl 421° 434" 428" 464° 471° 408" 0.49
Creatinine, mg/dl 031 0288 0.30 029 031 025 0.061
Uric acid, mg/d| 379 3885 353 461 476 451  1.20
Albumin, g/dl 229 219 220 233 238 214 023
Cystine, nmole/50 g | 3.37 3.23 3.03 3.40 3.37 2.90 0.46
Methionine, nmole/50 | 2.06° 246" 261% 290*° 3.06* 2.85* 0.88

Total sulfur amino acid, nmole/50 21 543 570® 564® 6.30%° 6.43% 575% 0.28

b Means within the same row without the same superscript differ significantly (P < 0.05).

?Jga,ﬁ;gj*a L FIE,#F[}ﬁﬁHH SRR I RC VYR (R 5) SRR FIRPRE 0.4
«0%%ﬁﬁ%g&ﬁﬁmﬂmqﬂ3w@ e %%% B ] 16~22 JEnsEE Vi grEl (egg
mass ) IJ§W§]045% ’jfﬁﬁi&ﬁlﬁﬁi*ﬁ‘mﬁ“”%ﬁl?ﬁﬁﬁ' £1 ’ﬂﬂﬁlf&ﬁﬁéﬁ‘t F (P<0.05)-a%= *uliﬂ?

I szJY——ll9 5x?+109.14x—12.35 (R?= 061) E R ARl ST AL PR T S
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0.46% (1 1) * T 50%7% s [ RN iyl PR S PRETAIEE BT 5 (P <0.05) > (HTE kot [
5 FIR SEp 5% SF Y FIE 10 ¥ et TR T R PR R T S
(P>0.05)-

U

—119.5x%+109.14x — 12.35 (R?= 0.61)
X = 0.46%

Egg mass ,g/d
oo

12 1 1 1 1 J
0.35 0.4 0.45 0.5 0.55 0.6

Dietary TSAA levels,%

1 }4 %ﬁfJﬁiﬁilf’ﬁﬁW R Ui g A U L e
he relatlonshlp betweerf dletary TSAA and egg mass by q adratlc regression method
during growing period.

* 5. Py IIB S AL O RS R S s gy
Table 5. Effects o# dietary TSAA Ievels on the characterlstlcs of the first laying of Taiwan Native
breeder pullets

Dietary TSAA levels, %

Items 0.35 0.40 0.45 0.50 0.55 0.60 SEM
Age of 5% egg production, day 113.3 112.7 113.3 114.0 115.0 113.3 1.52
Age of 50% egg Production, day 145.0° 143.0®° 154.7%  142.0° 1395 141.3" 6.43
Avg. age of first egg, day 1315 131.3 133.3 133.9 132.9 130.6 13.29
Avg. body wt. of first egg, ¢ 1420 1423 1443 1476 1427 1436 21.5
Avg. egg wt. of first egg, ¢ 26.71 27.04  25.99 26.51 27.31 28.16 5.86
Avg. egg wt. of first 10egg,g  30.16 30.87  30.31 30.96 30.80 30.72 3.87
Egg mass, g/hens 519.2° 549.6° 567.6*° 549.0° 523.8° 543.1% 63.9

25 Means within the same row without the same superscript differ significantly (P < 0.05).
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Table 6. Effects of dietary TSAA levels on the laying performances of Talwan Native breeder during 23~
28 weeks of age

Dietary TSAA levels, %

Items 035 040 _ 045 050 055 __ 0.60 SEM

Daily feed intake, g/d ~ 94.98  97.48 95.95 95.35 92.80 94.40 3.36
Egg production, %/d 46.33" 4815 5238  5313"  53.19° 5251° 1.47
Feed/Egg, g/egg 5.64° 5.46% 4.89" 4.88" 4,75 4.89 0.83
Avg. egg Weight, g 36.60  36.94 37.31 36.92 36.81 36.82 0.64
Egg mass, g/d 16.80°  17.76® 1955%°  1956*  1957°  19.32° 2.69

b Means within the same row without the same superscript differ significantly (P < 0.05).
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Abstract

This experiment was conducted to study the effects of dietary total sulfur amino acid (TSAA) on the
growth and laying performance of Taiwan native breeder pullets. A total of 214 TLRI breeder pullets were
used. The chicks were fed practical diets till 13 weeks of age. After that, the pullets were alloted into 3
replicates of 6 treatments and fed one of the 6 experimental diets which contained CP 12% and ME 2900
kcal/kg. DL-methionine were added to the diets containing 0.35, 0.40, 0.45, 0.50, 0.55 and 0.60% of
TSAA, respectively for 6 weeks. Feed and water were supplied ad libitum during the growing and laying
period. The growth performance, traits of first egg and laying performance were measured. The results
indicated that dietary TSAA did not affect daily feed intake, weight gain or uniformity of flock. The
pullets fed on 0.35% of TSAA had significantly (P < 0.05) lower feed efficiency. Methionine and TSAA
contents in serum increased with the increment of TSAA in the diets. Egg mass per hen-day increased
significantly (P < 0.05) when dietary TSAA levels reached 0.4~0.5% during 16 ~22 weeks of age. During
first laying period, age of 50% egg production was delayed when hens were fed on higher levels of TSAA
(P < 0.05). However, the traits of onset of laying including age of 5% egg production, age at first egg, egg
weight or hen-day egg production from 16 to 22 weeks of age were not affected by different TSAA levels
during growing period. The hens receiving the diet containing 0.35% of TSAA performed significantly (P
< 0.05) poorer in hen-day egg production, egg efficiency and mass from 22 to 28 weeks of age. The results
showed that under ad libitum feeding during growing period with 12% of CP must be banlanced with 0.4
~0.46% of TSAA to meet the nutrient requirement for heavier egg weight to promote the laying
performance for native breeder pullets.
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