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Table 1. The composition of the experimental diets for laying Native breeders

Dietary lysine levels, %

Item
0.38 0.53 0.68 0.83 0.98 1.13
Ingredients, %
Yellow corn, ground 62.60 62.80 63.00 63.10 63.30 63.40
Corn gluten meal, 62% CP 12.59 12.14 11.70 11.37 10.92 10.58
Wheat bran 12.50 12.50 12.50 12.50 12.50 12.50
Sea sand 1.00 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 1.68 1.68 1.68 1.68 1.68 1.68
Limestone, pulverized 8.25 8.25 8.25 8.25 8.25 8.25
L-lysine, HCI - 0.20 0.40 0.59 0.79 0.98
DL-methionine 0.05 0.06 0.06 0.07 0.08 0.09
L-tryptophan 0.01 0.01 0.01 0.01 0.01 0.01
L-arginine 0.06 0.08 0.10 0.12 0.14 0.16
L-isoleucine 0.15 0.16 0.17 0.18 0.19 0.20
L-threonine 0.08 0.09 0.10 0.10 0.11 0.12
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Choline Choride, 50% 0.20 0.20 0.20 0.20 0.20 0.20
Vitamin-mineral premix * 0.28 0.28 0.28 0.28 0.28 0.28
Mold inhibitor ° 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 10.00 100.00
Nutrient composition
Calculated value
ME, kcal/kg 2751 2751 2750 2750 2749 2749
Crude protein, % 15.00 15.00 15.00 15.00 15.00 15.00
Calcium, % 3.60 3.60 3.60 3.60 3.60 3.60
Nonphytate phosphorus, % 0.41 0.41 0.41 0.41 0.41 0.41
Lysine, % 0.38 0.53 0.68 0.83 0.98 1.13
Total sulfur amino acid, % 0.59 0.59 0.59 0.59 0.59 0.60
Tryptophan, % 0.12 0.12 0.12 0.12 0.13 0.13
Analyzed value, %
Crude protein 14.84 14.91 15.12 15.16 15.21 15.19
Calcium 3.56 3.62 3.65 3.70 3.69 3.64
Total phosphorus 0.68 0.64 0.65 0.64 0.67 0.63
Lysine 0.39 0.55 0.67 0.86 0.94 1.11
Total sulfur amino acid 0.56 0.60 0.62 0.58 0.60 0.63

*Supplied per kilogram of diet: vitamin A, 16,000 1U ;vitamin D;, 2,667 IU ;vitamin E , 13.3 mg ; vitamin K,
2.7 mg ;vitamin B, 1.87 mg ; vitamin B, , 6.4 mg ; vitamin Bg, 2.7 mg ;vitamin B;,, 16 pg ; folic acid, 0.53
mg ; calcium pantothenate, 26.7 mg ; niacin, 40 mg ; choline-Cl (50%), 400 mg ; Fe (FeSO,), 53.3 mg ; Cu
( CuSO,*5H,0), 10.7 mg; Mn (MnSQO, * H,0), 93.3 mg; Zn (ZnO), 106.7 mg; I (KI), 0.53 mg; Co(CoSO,),
0.27 mg ; Se ( Na,SeOs), 0.27 mg.

® Supplied per kilogram of diet: sodium calcium aluminosilicate 0.5% : zeolite 0.5% : calcium bentonite 0.5
% ; Sepiolite clay 0.5%.
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FARHIREE R DL 0.68% iR I FRAH #HSE TR 0.38% BERZIE BRAHE (P < 0.05) « 7 Bpmdt - fERE L3t
CEPRHR AR ~ EEEMRE M ATRHRESR » HILIERE 0.38% M4 RE & b iR BLAH SE i A S e PR A
7 (P <0.05) o2l 2 #%E4 « Hiramoto et al. (1990) k2 Harms and Russell (1995) WfgEiEH »
FERHEARRIRE Bt (0.30%LLT) @RiERHERESE R « 105 - ISHES - ARENAEE



Ml g fRPTE 231

SR 5 i R SRR » AVREREREAORS T R S EHEZ AT (Harms and Ivey, 1992) «
L A B A 1 0 SRR S0 1.5% EMCR 2 DL LIRE o LIS T e R f ik B S 4
(Prochaska ef al., 1996) + 3L i BUATRERE T BESRBR S HAE R AR, -

11 BIETERE

AN [7) e e e P o e S S IUIRE b S BT PERE S - AR 3 R RSN R ~ TE AU
e R R AR A B o R AN - T SR B B e G AR < BRER (P < 0.05) - RlEESZ
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Hatching chick numbers, bird
3

.
4 Y, =10.53+11.85X (R*=0.69, P<0.05)
b N R . R ,
0.38 0.53 0.68 0.83 0.98 113

Dietary lysine levels %

L. 5 S 5 7 S SO B R I I 2 o B R Sl
Fig.1. The broken-line regression of the hatching chick numbers on dietary lysine levels in Native hens

during the laying period.
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2. NFIGTREEERL IR = R 34~45 MR T A B E ML R EE kR e
Table 2. Effects of dietary lysine levels on the body weight change and laying performances of Native breeder
hens from 34 to 45 weeks of age

Dietary lysine levels, % Significance'
Item SEM ——M8M8¥

0.38 0.53 0.68 0.83 0.98 1.13 L Q

Body wt. change, g/hen 207.2° -34.76® -55.20% -44.33%®  30.70° -83.03° 28.78  ** *

Feed intake, g/d/hen 77.26° 79.24™ 7823 78.49" 80.07° 78.40"™ 0.544 * NS
Egg production,% 46.46° 5470° 54.83" 53.56° 52.92° 5646 2.195 * NS
Egg mass, g/d/hen 22.85° 26.12% 27.09° 26.61° 2439 2548 1.111  * NS

Feed efficiency b b b b b
3.422% 3.072®  2913° 2.974® 3.341% 3.143*® 0.143 * NS
(Feed/ Egg mass)

¢ Data in the same row with different superscripts differ significantly (P<0.05).
'Orthogonal comparison of various merits on dietary supplement of lysine level in treatments.
Significance level of linear (L) or quadratic(Q) effect: * P< 0.05 ; ** P<0.01 ; NS, P> 0.05.

72 3. NI BRI & e 34~45 SEERTER HHERIH IR s
Table 3. The effects of dietary lysine levels on the reproductive performances of Native breeder hens from 34
to 45 week of age

Dietary lysine levels, % Significance'
Item SEM —M
0.38 0.53 0.68 0.83 0.98 1.13 L Q
Fertility *, % 78.68°  83.17%  8831°  87.52° 85.19® 85.70°  2.510 * *

Hatchability ®.%  75.55°  8021°  85.16° 8548  84.86"  84.02°  3.621 * NS

Hatching chick

b b ab a a b * *
numbers, bird/ @’ 7.45 8.22 9.22 10.61 10.50 8.56 0.915

Total weight of all
chicks hatched, ~ 221.4° 2655  340.2%  343.2° 291.3° 268.7°  18.40 * *
o/ &

Hatching chick

) 29.75°  31.25°  31.89®  32.43*  3256° 31.97° 0.335 * NS
wt., g /bird

Abnormal hatching
chick numbers, 1222 LI11* 0.677%  0.588°  0.311°  0.111°  0.210 * NS
bird®

% Data in the same row with different superscripts differ significantly (P <0.05).

"' Orthogonal comparison of various merits on dietary supplement of lysine level in treatments. Significance
level of linear (L) or quadratic (Q) effect: * P< 0.05 ; NS, P> 0.05.

A Fertility, %= (Number of fertile eggs,” Number of eggs set) x100%.

B

Hatchability, o= ( Number of chicks /Number of fertile eggs) x100%.

Total weights of daily chicks were collected from 30 laying hens in each treatment.
The numbers of daily hatching or abnormal chicks were collected from 30 laying hens in each treatment
during one week period.

[S)

w
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ANF B R B 5 B 34 ~ 45 SRR T HE A IR E S R - AR 4 R © AIRIBER
Mo mAVETR R B - WA RS ENELE - ENERER HEA O P ECEE N E
F BB e R P e I 5 R BT - T SRR R G R Z B AR (P < 0.05) > DIREE 0.
83% WeRL IR pR BRI BEEH 0.38% J 1.13% BEMGFRIE AR (P <0.05) - M. ZHEH / EHH 2L
I 2 G R A 2 5 S R 2 B ELRR S — G iRt A BRI #% (P < 0.01- 0.05) > 2L 0.83% [fEfi%
MepR A B s (P < 0.05) HEKRCES  ME CERE - HEE - HHmE R SRR
A FIBE R R & S PR [ > SRR 2 2 - Zimmerman (1997) WSEfEH > AEEAIEHRAAIK
SR B R AR B R - R LEHR R - SRR R - LA R

36 £ 48 [l i R HER R (K BN R & R AU SRR R < S (EAGUERRIR RIS > I
FIREETE SR/ N - SRR R ARHER . — 0 g CHE o iRETREENG IR o R T R
L EHHEAEVI - Harms (1992) WFFERERy - HESHH R 32 BRe v 2 1 5 o s e ¥ — i
BB TRE Fo K T G R e I 5 e ST R A o P B S IR L R R/ - HL SR B

Ik P S P e e o e - R R 2 PR S IR S - AR s B IR A -

4. NFRIGIREHERE IR = R 34~45 MR RE T A IR L E e
Table 4. Effects of dietary lysine levels on the egg characters of Native breeder hens from 34 to 45 week of
age

Dietary lysine levels, % Significance'
Item SEM

0.38 0.53 0.68 0.83 0.98 1.13 L Q

Egg specific gravity ~ 1.074  1.076  1.076  1.078  1.074 1075 0.002 NS NS

Ave. egg wt., g 40.14° 41350 41.72% 42,69 42.06®  40.39° 0892  * *
Egg-yolk wt., g 13.07 1330 1298 1328 1253 1295 0331 NS NS
Egg-white wt., g 22.52°  2339%  2326™ 24.18" 2345° 2242 0590 @ * *
Egg-yolk wt.

/Egg wt., % 31.11 31.40 32.48 31.43 32.24 3155 0492 NS NS

Egg-white wt.

ab ab a a ab b " s
/Egg wt., % 55.13 56.04 56.49 56.58" 55.71 54.79 0.613

Egg-white height, mm  5.582 5.091 5.190 5.436 5.592 5.541 0.194 NS NS

Haugh unit 76.66 79.32 79.66 78.80 80.29 77.65 4650 NS NS

> Data with different superscripts in the same row differ significantly (P< 0.05).
' Orthogonal comparison of various merits on dietary supplement of lysine level in treatments. Significance
level of linear (L) or quadratic (Q) effect: * P<0.05 ; ** P<0.01 ; NS, P> 0.05.
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AN Bl R A PR 34 ~ 45 JEeAE RE 3 AE SR IR IR 2 52288 - N3R5 R o REREINIE 2 4
BB KRB R & R b B R e e & s 2 B i B i > 28 0.98% IRpE R i (P <0.05) 5 i
37 o LR 5 2 FUJ A [ e Ve 3 ot i PR AL o [ I R A2 5 5 ML o Il e e 2 e B = B R i e
FE o SN 2EE RS @S DRRRER (1.13%) BEGRREETHEES R (P<0.05) -
Watanabe er al. (1998) g5 HaM - Bk E ' EH 2 RAHRRE - FEE R & f o hn - TS
R R BRUMAR R BRI & &t 5 Angkanaporn (1997) 5 - HHESE ARARENL I & 8 o BRERE - I
AR e e 5 B R, - ANEABE & el Rt I 2 B e L RERE IS e PR 2 i IRy MG - B B
FABEAS LE R fHF o Featherston (1974) RFFE#EH - B HESE AR A = Boa B GAPRRIRE » M e as
I e PRIBRE 28 2 S A PR A e B 11 e e B AN R Ry AKEABRAY IR B S 2 A
SAHRT R VE S B T B R IR SRR AL B R AR SR AR T S I P R PR RE IR
(Jones et al., 1967 ) o 53 FEFEIMIE -HVLEEAT & & A2 Bl R BIEH (< [ RS 722 52 - HOnTRE R
fuft o B — DA R & B L OB RN I - S Th A VB RGN PR R 2 & 55 L s R
#H (Corzo et al., 2005) »

5. NEIGERBERE IR o BB 34~45 TR Rk T HE A EIHIR IR P2
Table 5. Effects of dietary lysine levels on blood characteristics of Native breeder hens from 34 to 45 week of
age

Dietary lysine levels, % Significance’
Item SEM

0.38 0.53 0.68 0.83 0.98 1.13 L Q

Total protein, mg/dL 4722°  4.693° 4802 4880 5301°  5.048° 0.174 * *
Creatinine, mg/dL 0.194  0.185  0.155  0.152  0.134  0.125 0.024 NS NS

Uric acid nitrogen,

6.742"  6.704°  7.792%  7.834® 9278  8.142%® 0774 * *
mg/L

Lysine, nmole/50pL 4501°  6.736°  9.150* 8400 11.31° 1518 1.882 * NS

22¢ Data with different superscripts in the same row differ significantly (P<0.05).

' Orthogonal contrast of various merits on dietary lysine level in treatments. Significance level of linear (L)

or quadratic (Q) effect: * P< 0.05 ; NS, P>0.05.
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Abstract

This experiment was conducted to study the effects of dietary lysine (Lys) levels on the reproductive
performances of the breeders of the Taiwan native chicken during the laying period. A total of 180 pullets of
native hens were divided into 18 groups and randomly fed one of six diets. The basal diets contained 15% of CP
and 2700 kcal/kg of ME. L-lysine-HC1 was added to basal diets to make the dietary levels of lysine to be 0.38,
0.53, 0.68, 0.83, 0.98 and 1.13%, respectively. The laying and reproductive performance of layer and egg
characters were determined during the 34 to 45 wks of age. The results indicated that hens fed with 0.98% Lys
diet had significantly heavier weight gain and feed intake (P < 0.05) as compared with those fed the diets
containing 0.38 and 1.13% Lys. The hens receiving the 0.38% Lys diet significantly decreased (P <0.05) egg
production, fertility and hatchability of egg and poor feed conversion ratio than those of other groups. The
number and weight of chicks hatched were significantly increased (P <0.05) from those hens fed the 0.83- 0.
98% Lys diet. Meanwhile, the number of abnormal chicks hatched was significantly higher in hens fed diet with
the 0.38- 0.53% Lys diets than those of other groups. There were significantly (P < 0.05) heavier of hen fed
with the 0.83% Lys diet as compared with those of 0.38% and 1.13% Lys groups. The dietary lysine did not
affect the egg specific gravity, egg-yolk, percentage or Haugh unit of egg. A significant increase in serum Lys
content occurred as dietary Lys levels were increased (P< 0.05). The total protein and uric acid nitrogen in
serum were highest in those hens fed the 0.98% Lys diet. The estimated lysine requirement for Taiwan native
laying hens by the broken-line method assay based on the number of chicks hatched was 0.74% during the
laying period.

Key words: Taiwan Native breeder hens, Lysine requirement, Reproductive performance.
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