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Effects of different dietary lysine levels on growth performance,
serum biochemical indices and protein deposition of
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Abstract ; [ Objective] This study was conducted to investigate the effects of different dietary lysine levels
on growth performance, serum biochemical indices and protein deposition of lion head geese aged from 1
to 21 days. [ Method] Eight hundred and twenty-eight one-day-old healthy lion head geese were randomly
divided into 6 groups with 6 replicates per group and 23 geese in each replicate. Geese in control group
were fed diets containing 0.75% lysine. Five treatment groups were fed diets containing 0.90% ,

1.05% , 1.20% , 1.35% , 1.50% lysine, respectively. The experiment lasted for 21 days. [ Result and
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conclusion] These results showed that 1) With the increase of dietary lysine level,, average daily gains of
21-day lion head geese in 1.05% ~ 1.50% groups were significantly higher than those of control and
0.90% groups (P <0.05) whereas feed/gain ratio decreased compared to control and 0.90% groups
(P<0.05); 2) The highest levels of total protein, albumin and globulin in lion head geese were ob-
served in 1.20% group, which were higher than those of 0.90% , 1.05% and 1.35% groups (P <
0.05). No significant difference of serum urea and triglyceride was observed in all groups, but these two
indicated the lowest values in 1. 05% group. Serum alkaline phosphatase in 1. 20% group with the highest
value was remarkably higher than those of 1. 05% , 1.35% and 1.50% groups (P <0.05). There were no
significant difference of serum growth horrnone and insulin growth factor-1 in all groups; 3) The absolute
and relative protein depositions of lion head geese increased with the rise of dietary lysine level and resulted

in a better performance in 1.20% group. In conclusion, dietary lysine supplementation can improve the

%35 &

growth performance of lion head geese aged from 1 to 21 days at the 1.05% optimum lysine level.
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Tab.1 Compositions and nutrient levels of the basal diet for lion head geese ( air-dry basis) aged from 1 to 21 days

TSR B R B %

Lys ; =
"y \ % m- 98.5?@{— e - B By %ﬁi’@ n
% R OKEH TN WEm Nk s i BRSOk AE xTE it
i BURR  Hie
0.75(XJH8) 59.9 19.9 7.1 0.12 0 6.8 2 0.35 1.2 1.38 0.035 0. 065 1.150
0.90 59.9 19.9 7.1 0.12 0.191 6.8 2 0.35 1.2 1.38 0.035 0. 065 0.959
1.05 59.9 19.9 7.1 0.12 0.382 6.8 2 0.35 1.2 1.38 0.035 0. 065 0.768
1.20 59.9 19.9 7.1 0.12 0.573 6.8 2 0.35 1.2 1.38 0.035 0. 065 0.577
1.35 59.9 19.9 7.1 0.12 0.764 6.8 2 0.35 1.2 1.38 0.035 0. 065 0.386
1.50 59.9 19.9 7.1 0.12 0.955 6.8 2 0.35 1.2 1.38 0.035 0. 065 0.195
T BB B %
WUy ERERROBRR L ERE e T i g
% 5 TME SEE bt 2 2 ik
0.75(Xfi&) 12.11 18.6 17.9 0.76 0.43 0.7 0.98 0.71 0.47 2.65 0.41
0.90 12.13 18.8 18.3 0.90 0.43 0.7 0.98 0.71 0.47 2.65 0.41
1.05 12.16 18.9 18.6 1.10 0.43 0.7 0.98 0.71 0.47 2.65 0.41
1.20 12.18 19.1 18.5 1.21 0.43 0.7 0.98 0.71 0.47 2.65 0.41
1.35 12.20 19.3 18.7 1.33 0.43 0.7 0.98 0.71 0.47 2.65 0.41
1.50 12.23 19.4 19.2 1.48 0.43 0.7 0.98 0.71 0.47 2.65 0.41

1) HFAFRAPSH fA X AL 5x1071U, 4424 D,

#£B,30 g, 44 % B, 20 g, 4 % B,,100 mg, & 44 500 mg, D

0x107 1U, %4 % E100 g, 44 % K20 ¢, A% B, 10 g, % &

~ 260 g, vt RS g, JABLEE 200 g, T AL Bk 500 mg; 2) 4%

FLEFRRM w(Fe) =100 g/kg,w(Mn) =120 g/kg,w(Co) =0.4 g/kg,w(1) =0.7 g/kg,w(Cu) =8 g/kg,w(Zn) =100 g/kg,w(Se)

=0.3 g/kg,w(H,0) <3%.

WA RER 28 R B 1 H % 12 B4R F 3
AR BT IS 3G (A BEA2 )  i0 s B HRS A4 T
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EPeBE 1 R4 YR BT I Sk G, 1 SR B
FEBOE. TS AL AR RS, I 2 U R 5
i, N 340 5% Na, SO, IR P 6, e At
T R GEBRE 1B SR ) . B AR R
I #2 BE b [ (R K bR 1 GB/T6432-94 J5 ik (FLIGAE
RIE) #A7, R H Foss Tecator 24wl i il & Bl IW5E &
1% 2300 Kjeltec Analyzer i 5E.

TR ER 11 5 %) 266 X 0 AR R X 0 AR R ] R R
HEHBTTTRRER, AT

HEHAXTR(g) =my xCy —m; xC,;

FEHHMAS TR (gkg) = (my x €y =my xC,)/
(my —my) ;

HEVIBUR = (my x €y = my x €, )/ CEFER

i x R F B i) x 100% .
K om,, 48 21 HIRBARX T B C, 48 21 HIRJE
WHEAB R m, 45 | HIRBAXT B C, 45 1
H i 8 (ORI AR 1 50258, i A 530 42 BRS04 47 43
#r.
1.4 HIEFITSH

TG R ) SPSS 17. 0 SRR AT B K 38 07 22
43 M1 (One-way ANOVA) , ] Duncan’ s 47 2 L
BOIHT I EE IV Y8+ AR R

2 #ER5HMH

2.1 (ARBEBRAKEN1~21 BRI E
KA BE R RN

TR R AR 1 ~21 H ISP L %83 H %
it (ADFIL) SF¥)H 3R (ADG) FFE RN BT & L
(F/G) sz W3¢ 2. 735 H R £ 8 78 81 2 1R 7K
1. 05% ik B Fe ok, IF & & T X REZH 0. 90% 4.
Wi 25 TR R 22 R K T R B, SF- 35 B RG  R T
B TE R KT 1.05% 4 ik B 55 . % IR 4 A
0.90% 21 1) V-3 A 3 i it 1 E K F 1.05% 41 (P <
0.05) , HAH 41 22 57 AN (b 3. Bl 25 1) AR PR 7K T
(TF R, FERH IS T L S T R, AR 1..05% ~
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1. 50% A AERHE B L M 22 3 A 35 (P >0.05) ,  {HE B2 T X HRZH A1 0. 90% 41 (P <0.05).
£2 AMBERKEST 1 ~21 BT RE K IERER M
Tab.2 Effects of dietary lysine level on growth performance of lion head geese aged from 1 to 21 days
w (KB TR ) /% FHHRER (g-d7") TR (g d7") FERHE B
0.75( X H) 102.13 £4.49b 48.49 +1.80b 2.10 £0.033a
0.90 99.09 £4.23b 47.26 +2.52b 2.10 £0.036a
1.05 111.05 £2.56a 61.56 +1.81a 1.81 £0.018b
1.20 107.22 +£1.93ab 60.19 +1.26a 1.78 £0.010b
1.35 107.41 £1.45ab 60.70 +1.00a 1.77 £0.010b
1.50 103.77 £2.30ab 57.12+0.92a 1.82 £0.018b

1) APHIEAHFHM + FER, RFINHRES LA AR DB FEHEFAR ZFREZ(P>0.05,Duncan’s ).

2.2 {AIREEER/KEXT 21 B8 SL RS M5 4L 15
FRER M

N 3 PR, AaD rh o s K S 6T 21 H IR i

SLHE M R EE B (TP) AR (ALB) Ak
(GLB) 1 52 W ¥4 $ 4 3IT, 3 AN 48 b5 3 78 #1 & e
1. 20% /KR B K, #4835 T 0. 90% (1. 05% F

1. 35% ZHAHRT R BAE (P <0.05) , 5% B4 Fl. 50%

HIC 25 (P >0.05) ; SV AR Y T ik
FETE 1. 05% 2 ik B F A, AN [R) o] AR 1 2 i 7K A X6 21
4 00 Sk 8 i 375+ PR R A = It I R R 3 I
HHIRRIRE 28 TR LA EE,7E 1.05%
HIRBNEAR, SO W B AR W b T i3 = e H i
W RIS TR S LIRS RFETE 1.05% 41
RE AL

R3 AMBEERKTEX 21 BHILR M0 E L IgiRA "

Tab.3 Effects of dietary lysine level on serum biochemical indices of 21-day lion head geese

w( fr p(SREI)/ p(FIE)/ p(FRE)/ c(IRMR)/ c(=REFH)/
BERR) /% (5-L7") (5-L7) (5-L7") (pmol - L") (mmol - 1.”")
0.75( Xt Ig) 40.79 +1.30ab 15.19 £0.57ab 25.60 +£0.77ab 216.50 £34.82a 1.27 £0.08a
0.90 37.61 £1.18b 14.14 £0.54b 23.47 0. 80bc 237.64 £28.99a 1.20 £0.13a
1.05 36.96 +£0.78b 14.18 £0.34b 22.78 £0.48¢ 184.00 +15.33a 1.08 £0.06a
1.20 41.99 +1.72a 15.95 £0.69a 26.04 +1.10a 197.00 +16.23a 1.22 +£0.06a
1.35 37.63 £1.85b 14.22 +0.74b 23.41 1. 13be 208.33 £28.35a 1.19 £0.11a
1.50 38.94 +0.59ab 14.69 £0.29ab 24.25 +0.36abc 226.33 £29.56a 1.14 £0.07a

1) R PHIEATHME 247412, R HIEE LA —AME DB Fa5 K708 £2FREE(P>0.05,Duncan’ s i%).

2.3 f(AMREBEEKET 21 B 5T LS 0 7w
B 45 R = A

HH % 4 0] 0L, 21 F 4 0 S) 365 o Y8 v e 14 e 7 iy
(ALP) ¥ 5 il ) R 1 20 15 /K OF- 1 A8 4k, 2 B0 R 1K
Jei T v T AR AT 1 7 A e Tl T v B A A TR
1.20% Hik 3 el , W& =T 1. 05% F1 1. 35% 24
(P <0.05) , 7EBE IR 1. 35% 43k B F AR, 113 P
BT RIREAE A 22 1. 20% 213K 8 e KAE, I B 3
i T HA G2 (P <0. 05) (B FIXS RRZH AR L TC ]
W25 (P >0.05). A A 2 52 K F- %7 T 21 H @2 0i
SLAG o v b AR K U R VR R Y (P >
0.05) , F KAHAE 1. 50% 4. 1My v g i EAEE K
T 1 e v B B 2 R /K T T v R R SRR AR S T
kass S HZ M 2E R AR E (P >0.05) , i KM
WELTE 1. 20% 4.
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JE VLR (1 2000 W 2 (P > 0. 05 ), S5 e 20 A

IR 1. 50% 2, e (IR R 1. 05% 2H. Wi/ R

P 20T TURR R 6 )RR 2 R 7K P 18 P vy T s,

RIR 1. 50% 4158 3% = T X 4] (P <0.05) , 4 4 3
HZ AT 3 25 5 (P >0. 05) . 2 U TUARE 4 1)

R 2R KT Y T e A P B . 2R 1. 05% N

1. 20% Ab BREH & AR X ITAR 0 3 5 Tl 2 iR 0. 90%

AEFRA (P <0.05) ,1.20% HE MRS E S T

XTHRAL (P <0.05) 1 1. 05% 2H 5 % B8 20 Jg I I 2%

5 (P>0.05),1.05% ~1.50% 2z [al B TC I i 25 5%

(P>0.05). £ 4 FRZH A FRDRPH AR 1 DURR SR E  T%F

MR A Z Mo E 25 (P >0.05).
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Tab.4 Effects of dietary lysine level on serum ALP, Calcium and hormone of 21-day lion head geese

w (AR c(DRMERETR G ) / c(IMiL5%5)/ p(EKME)/ p(BREHARKKEF1) /

R BL )/ % (mmol - L™") (mmol - L™") (ng - mL™") (ng - mL™")

0.75( XH8) 2 305.18 +41.70ab 2.89 +0.044ab 0.63 +0.13a 177.91 +6.57a

0.90 2 194.75 +86. 68abc 2.75 +0.053b 0.66 +0. 13a 160.54 +13.65a
1.05 2 097. 82 £89.24hc 2.75 +0.059b 0.60 +0.06a 160.58 +16.23a
1.20 2426.01 £122.55a 3.07 £0.070a 0.56 +0.06a 178.74 +9.95a

1.35 1 973.93 =100. 62¢ 2.82 +0.089b 0.67 +0.11a 167.53 +11.24a
1.50 2 159. 67 £80.05abc 2.86 +0.046b 0.71 +0.07a 168.88 +11.76a

1) AP 8P A £ 7%, RIS LA —MaR B Fa 4 R aiE £ 53 R 23 (P >0.05,Duncan’s %)

£S5 (ARBERAT 21 BRILISERTRERNEM
Tab.5 Effects of dietary lysine level on protein deposition of 21-day lion head geese

w( JE AR EHEECROY G-{SiEho) TRDEPRLZR 1 5
BER) /% cHEEA TRV g YR/ (g - kg™") U/ %
0.75 (X)) 17.11 0. 005a 132.71 +7.09b 467.09 £ 16. 19be 34.61 +0.014a
0.90 16.45 +0.003a 146. 48 +9. 60ab 463.65 +12. 04¢ 38.75 £0.032a
1.05 16.38 +0.003a 159.93 +8.89ab 504.00 = 10. 10ab 36.91 £0.023a
1.20 16.71 £0.005a 168.20 = 16. 19ab 510.83 £13.65a 40.49 +0.042a
1.35 16.50 0. 006a 160.87 + 14. 20ab 496.37 + 13. 83abc 38.27 +0.034a
1.50 17.53 +0.002a 180.54 +7. 86a 500. 66 = 6. 22abc 43.42 +0.025a

1) P BIEHFHME + AR, RIS A — MR DB FH A TN £F R 2% (P>0.05,Duncan’s 7).

3 WS

3.1 EARBEEAKEX1~21 Bk asE K4

iz 0pAl

FTEARWFFTH 1 ~21 H 0 Sk 8 %) R £ 8 A H 3
FER TR IR 1. 05% 203k B 5 KAE. 1 H 88 5
AR 1.05% ~ 1. 50% 21 5 2% &5 T X FR 4
F10.90% ZH (P <0.05) , #EA} 3 o7 1 Lb 77 i 2 e 7K
F1.05% ~1.50% 2 & AR F X B2 Fi 0. 90% 2
(P<0.05). FULAT A&, o A o e o i 40 2500
F0.90% , AT LA RCAR T O ~ 3 JE 5 0 Sk 8 it 2R £
B H TR A R AR B SR R B, U
KAERE NS HIRUE, 0 ~ 2 JEIA AL 5T AT it 2 R
AT ER N 0.90% . A KA AL 7E 7 ~ 21
H BB i) H 14 5T AR T b -5 ) AR 22 R 7K -
PIE FEAE U R I A S, 25 F 385 5 o AR} 5T
W2 MSHER, ARG ERE N 1.06% ~
1.07% " FEARI 1 ~ 21 H 8 I 3 38 11 45 A i1
BAIRHER KT 0.90% . fh ] UL, i 2 W2 s 324k 110
Z/DAERR SRS 2 (81 25 5. LA, AR K Pt 2
S B R R T R — T BN R ZE AL
STV R IR, 0 ~ 6 FEIY T 0 56 e AR AR 3 B

11.75 MJ/kg B}, #2FRKF-R 1. 13% B3k 2] e f A
K AERE.

FEA B 5T T, )RR S 2 R T A 0 RO o
1.05% I5f , %0 T 1 ~ 21 H 8l =k 38 (%) F- X5 B 1 o &
FFERHHE T L3 JC B 2552 (P > 0. 05) |, 15 A 1Rl f
FH LR TE R R 1. 05% 247 3k B & i i 4,
Bt 7L IE R A (P <0.05) . i R /KT KT
1.05% B , A K PEREZE F A B3 (P >0.05).

3.2 AMRTMAERAKTESS 1 ~21 HEIGLEE M F

AEFRE 22

Mg EA ST EERRSIYIEAE R LT E
FERGLFES. 3G B s A F Ak E M.
BT v B 2 R e Sl W R o AR A A IR 2
LY 2R 1 EL A 3 i PR R AR 1 4 5 Y D g
[ R BRI AEHF M 12 & TR, 3R 0 E 2R
A BAEAE () S B BR B 1 RTRMAR, 5 HLAAR H IE D) R
BEYIFOC. ARBEFE T, 21 B B0 L #S 1 v S8
FE RN AR =3 BRI T 24 R 1. 209% ZH 35 3]
ok, IF B 3 = T H AR AN B, B 1 9 1 K
5 AR 2 R /KA — i IR (P <0. 05) . ARt
ZPR A SR 5 B ARCA 1A 9 8 1 o, A4 i
TH . TAE G LR T Y 45 Az B IR v, ol 2 e
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I Y F A R PR T e WA PR B 11 5 i A 1
ARG, DA B 5% 3R BT, 1) B 2 1 Jo B 2 1R AN 1
7 , 2 5 ) AL R TR A e B R BR R R
FERR R 2 I AR N AR BT A0 A, PRI HE B 2
S0 PRk a3 e R R 4 (it T R S 588 % e et 2
E A R Rz ARBEgE S R 13 bR
FRAERH IR 1. 05% 2H ¥k B2 3K BRI, {H 2 4% 2H =2 1]
=5 Corzo 25 RIS S B, FR RS IR K T
160.85% ~1.25% I5F,6 ~ 8 J& 4 A XS IfiL 175 bR PR 7E 4%
HZEZRARE. AP 1 ~21 H #8006k 587
FHEIRIKT- 1. 05% ~ 1. 50% Z [] (1) °F-34 H 3 o1 & il
FERLHE i L 38 T RE AL RN R 0. 90% 41, Xif
JOF (4 ML 375 PR PR (R A ATR T3 2 4. 0 Sk 8 it 7 = Bk H
AR A5 PRIR AL, FER 2 2 1. 05% 7K-F- 35 F
A X GV PR G 1 1 2 R 5 2 e A A Rl
B R RR /K SE X 0 ~ 4 T 4 1 1A 8 i 37 = Wk
HR B RS 2, OF B =B E AR AR 1. 0%
KTk B R A
3.3 (AMRBEERIKEXT 21 B ISk 58 M iE 5w

[N E A

IV B B PR B AE AR S S DR S F s R B b
A FEAE ], I Be 6% S WAL A A9 A R R AR
PEAE' . FME S BT R, 2 ~ 24 SR 478 i
T B 0 R T A B G 0 A R A OG. AR
AFF 5 P i 0 B Tl il W 2 R 22 PR 1. 209 2 3k 5]
ORAE, IF B TR 1.05% Al 1. 35% 4 (P <
0.05) . it 7 e e 1 v 3 R 465 A 2 7 A G
SEAFFE S 19 7 T LY ) B Bl R il A — 2
DL SRS T 2H 2, B i e = IS 80 200 7 M 1
HBMOC R BB R . S R ) e R R
WAERKEBMR RN, S AN RS AT,
e B DR 2 1 A I YA v e Tl T il T o A AR
H 0 S FE 0055 R B Tl R A A R O, B R (B
B IAER R 1. 20% 7K V- 155 v 38 7 4t 2 1R
HKOF#E I 1. 20% B & 5 REA , B T i1 202 1. 20%
B, AR SEAR B ARAIE T 00 S 368 14 05 75 5K, 1 5 i i
TR VA T 2 7T 1 i) L 65 v 5 1) b T

AR IER (CGH) FEShINLIR & 5 FEAE - {2 ik
BUARS BCACRNEE  J5T 5 1 e a2 I ik 25 ke %
RFHAEKET 1(IGF-1) 322 iy GH ¥ Ik =4,
ERENUA K B AR T R
B, Bt e AR 22 R KT T 57,0 ~ 3 T PR A X85 i v
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GH 54k . 3% , {1 IGF-1 W 3 FH i (P <0.05) .
AR B, iR I IGF-1 K A8 fk At A [R]. 78 5%
A K B B A i TR R 5 R /K X 1L GH R TG -
1 JG SR RS AE A 30 d NI IGF-1 7K
EHR LA 30 ~ 90 H # 3k B A X Fa KL AE
AR AR 2 R K AR AR 1~ 21 H g ik
HE ML GH A IGF-1 S2ma R B35 b GH 7E i
FRRAKT-IRE 1. 50% B i Wk i A =, IGF-1 FEfS 2=
FRIKF- 1. 20% B o 8 e &8 i . 7] DL ML HP A B R
IKF-SZ MR Z2 o R 2R 8 Al L AR R — A A R e
B R R . TP 0 IGF-1 £ R 5K E4K
P45 8 11 3 (IGFBP3) 45 4 BT 1 i =X, 24
A R Bk = I, I o IGFBP3 /K S FEAIG, A 1
IGF-1 7¢I 3 ) s 4546 . (HXSTF IGF-1 74
AU () mRNA Fk 281k WFR 4 R AR —3. 2
JEHF IGF-1 mRNA Fk e T a5 Z A &
k.
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SEA

R 1) EEAE RS SR E A RN A L.
X AU R, AT ISR 0 ~ 3 JRI B B
PR & B e, 2 1 BRI GE, SH B IR 5
BrPrE 3 ~ 7 FEISBY B M R MY ) B
DURR A 5 2 5% ), ) MR fSt 2 1R 7K - 7E 0. 96% ~
1. 26% i3 6l PN 7] A R s HE XY 1 & DR, 1H 2508
IR E) 1. 56% I, FE TR TR . Tavernari
SEPINE L ~ 21 O YRS S S VR 92. 5% 100%
1107, 5% B SR LR 2 BRI, 2525 &3 3 A
S TR KT X T PR XS B DR i 35 R ). A G
IS B A0 45 P 6 PR U R0 IR A 7 P4 14 R 26 1
DU, 25 R E W AL X HTAE R R 1. 50% 43k
Bl AR, IR E S TX B4 (P <0.05). &AM xT
DUFRIER IR 1. 20% 413k 3 5 RAH, I 8 3% & T X
HRZHF1 0. 90% 4H (P < 0.05) . fal R 11 AL 2R AE
HAZERAREE (P >0.05). Kk, &% F AR
B W K T X T 2R 1 IR A 5 0 R S8 A A
G, MR T 1 ~21 BRIk 1 & Ui s
MR, I HAER SR 1. 20% 2035 B ML [ iR
PRI I RCR.

2R LRGSR 1 ~ 21 H 0k 8 78 481 22 R K -
o 1.05% I, H 3 R AR 2 ARk, I LA
P E LR ZE IR 1. 05% £ A7 ik B 558 b 1ty S #ip
AR HE TSR AR KL BT T 1~ 21 H R
Sk B TR AR 24 PR YIS EL KA 1.05%
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