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AR, 45 4w M B 2 R K 43 5 R 0.27% |
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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %

JEUB} Ingredients & Content F K Nutrient levels? i Content
F K Corn 50.33 fRiHBE ME/ (MJ/kg) 10.89
M Soybean meal 21.30 MHEHE CP 17.00
SEHFHI Rapeseed meal 5.00 5 Ca 3.50

T ¥} Flour 8.10 S TP 0.60

# %k Wheat bran 3.70 AR AP 0.35

£ % Limestone 8.90 =R Lys 0.90
L-# 5 MR EE L-Lys - HCl (70%) 0.32 H AR Met 0.27
WM 45 CaHPO, 1.05 SR+ 21 e R Met+Cys 0.52
Ffb4h NaCl 0.30 J7a R Thr 0.63
i #l Premix" 1.00

41t Total 100.00

1) PR A AT S iR B $2fit The premix provided the following per kg of the diet; VA 5 000 IU, VB, 2 mg, VB, 15 mg,
VB, 4 mg,VB,, 0.02 mg, VD, 800 IU, VE 20 IU, VK, 0.5 mg, =¥ & biotin 0.2 mg, "i# folic acid 0.6mg, D—{Z if D-panto-
thenic acid 60 mg, & nicotinic acid 60 mg, AL #H choline 1500 mg, $t % fL 7 antioxidant 100 mg, Cu (as copper sulfate)

8 mg,Fe (as ferrous sulfate) 80 mg,Mn (as manganese sulfate) 50 mg,Zn (as zinc sulfate) 60 mg,I (as potassium iodide)

0.40 mg, Se (as sodium selenite) 0.20 mg,

2) AR S, Hofh B 3K 8 {E . Met was a measured value, while the other nutrient levels were calculated

values.
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A7 4 A g A 53 (URIT-8000 , 15
R, 35 ) K I b A 4 B (GLU) | BB
(TP) .11 (ALB) JREZ (UN) R (UA) |
Hh =8 (TG) I [& B (TC) | & % E IR & 1
(HDL) FMIL % B2 Bi5 £ 11 (LDL ) B9 % & LA B 45 R
ZMF(ALT) A5 2 W (AST) G, R L
o i F R AR{L ( SKY , Thermo , 32 [E ) A6 1 1fi & A
A AL A W (CAT) & B H Ik i & Ak W i
( GSH-Px) M LW AL i ( SOD ) I 1 A4+ ok H
Ik (GSH) N -5 (MDA) & & D) K i A AL BE
(T-AOC) , VA 1350 & ¥ 1 B o gt i AE ) 1%
W5,
1.4 HiEAE

K FH SPSS 18.0 K 4F 347 K 2 7 22 /3 Mt
(one-way ANOVA) , 2 5% g 3 & 1 # 17 Duncan

REZHEILE, R P E £ fE2” (mean+
SD) £/K,P<0.05 F 225 3, fJ5 K SAS 9.0
A ARG MBI F g ot e A
T e G A U bR 5 ) AR B A R KT i Rl &
Jr R R oK 8 R AR T

2 & B
2.1 EARESEKENEBEEEEMNZE
2% 2 AT TR AR 2 IR K T X 7 AR
FEHE FHHREY LR EFW(P>0.05),
0.39% M 0.45% ERAMRKFHAH=EREEFRT
0.27% AT K4 ( P<0.05) ;0.39% & 2 ik /K F-
2R R AR, H W T 0.27% F1 0.33% S 2 1R
JK -4 ( P<0.05)

x2 ARESBRKENEBSRHEENZ T
Table 2 Effects of dietary Met level on laying performance of laying ducks

i H

TRk B AR /K F Dietary Met level/ % Py

Items 0.27

0.33 0.39 0.45 0.51

P-value

F=HE R Laying rate/%

SEYJEE T Average egg weight/g

V¥ H R B Average daily feed intake/g
H =7 Daily egg yield/g

BIE L Feed/egg 2.70+0.05°

76.61x1.39 77.93+x2.00 78.81x1.03 78.56%1.51
65.55+£0.90 65.52%x1.76 67.09+0.50 66.87+0.44
135.50+4.26 137.12+4.31 136.05+x1.97 137.87+0.82 135.59+2.28  0.458
50.23+1.48" 51.05+1.24™ 52.87+0.88" 52.53+0.88" 51.24+1.03" 0.025
2.69+0.04"

77.25x0.93  0.214
66.33x0.77  0.129

2.57+0.06" 2.62+0.05" 2.65+0.06™ 0.033

[FATEHE B AR A E /NG PR RN 2Z R BE (P<0.05) MRS L FHFRREZFALE (P>0.05), £3 . F4[H,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as Table 3 and Table 4.

2.2 {AMRERER KT X ELE® AR

I3 3 R, MR A 2 W /K ) 3 s L 2R
PO H B | e PR R M B e R G
SR (P>0.05) , 85 e B A2 7 5k 2 B 1 R 2R

FIRKCT P R ¥, 0.27% B A R K41
ey EG LA B 2 IR T A A% 2 (P <0.05) , HiAth 45 41
ZIM 7 AR (P>0.05)

®3 ARBEEBAKENELERTNZIG
Table 3 Effects of dietary Met level on egg quality of laying ducks

WiH TR B2 /K F- Dietary Met level/% J

Items 0.27 0.33 0.39 0.45 0.51 P-value
E I Albumen height/mm 6.53+0.59  6.84+0.54  7.14%0.50  7.18+£0.65  7.20+0.60  0.118
E B Yolk color 4.86+0.38  5.00+0.93  4.50£0.53  4.38+0.52  4.75+1.04  0.438

M4 [CEA(7 Haugh unit

HHE B Yolk ratio/ %
5B Eggshell thickness/mm
5% Eggshell strength/N

0.32+0.01

77.60%4.02° 81.10+2.65" 81.88+2.58" 82.51+4.19° 82.32+2.85"  0.036
34.49£2.35 33.99+5.30 33.96+2.01
0.34+0.03
46.27+4.87 46.68+5.73 48.09+£5.62 48.74+4.01

32.14%x1.92  34.64+2.17 0.507
0.34+0.02  0.34%0.03 0.545
50.50+4.37 0.446

0.33+£0.03
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3% 4 AT, ) R AR 24 R K T I T A= b 4
FRC & 5 (P>0.05) . 5 0.27% 1 0.33% 52
MR K SELHAH EE L 0.45% F1 0.51 % 55 24 82 7K - 20 1l 775

KL, IV GSH & & b4, H 0.39% .
0.45% 1 0.51% 5 & R /K F-4H L% GSH & i I 3%
BT 0.27% HE &R K F4H (P<0.05) ;0.45% 5 4,
R K21 1M CAT Wtk , B & & T 0.27% 5%
A FRIK 4 (P<0.05)

GSH-Px 1EPE 0 B 5 (P<0.05) ; B & M E & R
4 AREEEKEXEMEE LIRSS

Table 4 Effects of dietary Met level on serum biochemical and antioxidant indices of laying ducks

i H TR & B2 /K Dietary Met level/% Pl
Items 0.27 0.33 0.39 0.45 0.51 P-value
H: 4k #8 %5 Biochemical indices
#i%9 8 GLU/(mmol/L) 7.54+1.38 9.74%1.07 8.12+1.44 9.76%+2.05 8.57+2.18 0.145
S I & % TC/ ( mmol/L) 3.13+0.70 3.18+0.49 3.53+0.91 3.98+0.45 3.48+1.02 0.532
Hih =HE TG/ (mmol/L) 10.46+3.31 8.88+0.77 12.99+4.32 13.28+4.35 10.92+4.05 0.425
M NEEMA HDL/ (mmol/L)  0.75£0.31 0.76+0.13 1.03+0.29 0.90+0.10 0.78+0.07 0.299
R ENEE A LDL/(mmol/L)  0.43+0.07 0.47+0.04 0.4420.13 0.43%0.10 0.50+0.08 0.119
B TP/(g/L) 63.75%2.50 63.75%4.92 62.75£7.09 67.25£4.92 64.00+5.60 0.408
F&EMH ALB/(g/L) 37.58+3.26 33.55+2.98 33.65£3.17 37.43£3.15 35.90+3.52 0.259
AN B ALT/(U/L) 27.00£7.35 30.25£7.80 28.00£11.17  22.25+8.54 35.00+8.37 0.165
LW AST/(U/L) 25.00+4.55 24.25+6.13 25.75+4.35 26.75+9.60 23.25+11.50  0.782
JRZ %A UN/(mmol/L) 0.70+0.14 0.65+0.17 0.63+0.13 0.70+0.18 0.68+0.05 0.929
FRI2 UA/( pmol/L) 424.75%115.73 418.50£80.77 452.25+122.66 448.50+207.87 426.50+60.15  0.975
P LFEHR Antioxidant indices
ALY LR SOD/(U/mL)  78.60+7.79 79.62+5.80 85.77+8.75 85.71+4.44 84.93+5.18 0.376
N ¥ MDA/ (nmol/mL) 5.62+0.62 5.72+1.06 4.67+0.84 5.40+1.19 5.16+1.70 0.086
o Ny
?fﬂ,ﬁfﬁﬁﬁ?m 195.51+8.28"  192.52+6.93" 208.88+7.81* 239.23+5.75" 249.32+16.59°  0.015
A BEH K GSH/ ((umol/L) 15.92+2.16°  21.53%1.33®  27.61x3.22"  28.63%5.10°  28.32x4.79*  0.045
it E AL E B CAT/(U/mL) 0.70%0.18° 0.94£0.20"  1.27+0.24" 1.30+0.31° 0.98+0.24®  0.035
S EARE S
T-AOC/( mmol/L) 0.84+0.10 0.93+0.17 1.06+0.10 1.09+0.21 0.96+0.12 0.255
24 FERHAMERBEIRETEZESE

25 i TR - E e MW E 3 3F i

JPRIG B IR Wy B AT AR, A% 25 S R AR AR Y
W UE H =8 R E M G AL T CAT
Ve 5 ) M B R K P A it A8 1k (P<
0.05) , 3@ i g7 DL L 4 S TSGR bR 5 ) R A R
TRV B gt 2 R Al I B B A EL PR R 58 #)
e H PR 80 0 FQBA07 R CAT 16 1 DL K i
Rk & be i AR 2R 2 R K F 43 il R 0.413% |
0.451% .0.417% 1 0.418% , X481 1ML 7 GSH-Px
TG PEF GSH % & 5 1R B 2 R /K RAF TR kAR
1k (P<0.05)

3.1 ARESBKEXNEBEEEENZME
HER N R K& E A KN E2R
LR, 25 ) H Al 220 35 1R 1 ) FH RTI LA , 4] R S
TR AR /KT AT R B R T A A v A R
e, ARG g R oR, LA E R R VE MR 4R
b, AR & R K B =R SE R
HR BT EF MW, (HTE 0.39% ~ 0.45% B 7] i
EiE H P E R, BRARHE I, S EERK TS
#0.51%0F, P EMREA B T REGEHE, DL
FEAE R UL T R 2R 7E 5 & Il A7 A K
S 3 R TN AR R A p R BE S N 2 A R
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A LGRT s e DL A 232 b R B B AR R A R
R, FEAR IS AT, Bl R AR B SR KT 1Y
P R L OSBRI S T R R R K
0.39% K}, B8 b ik B e AR {E, 16 B 0.39% & = i
K20 G2 JE TR L A5 TSP A AmDRE A R 2R e Rt
3 2 M BE A R AR T, TR 0.39% R AR K
ST RS AR PRI A R R X — RS
S5 AR T SR AR AR XK B /K P T R I A
A6 STHE BB 5T 45 5 (0.42% ) 5 & T UL M 4R 5E

14 AR i 0] 2R R 5 2R (0.367% ) FIRF B
X 7= A 4 G B A TR W L 4 (0.36% ) I 5%
ZEL L H S Xie %3RS R 21 ~49 H b mths &
HIRTF B (0.39% ) Fl He 5% 3 38 9 77 26 )5 10
2 SR R (0.40% ) BEHEIE Y3 A Al A
ST R Eon, DL H R OB O PN R AT
3 R 2 A AR A A5 S R R SR K R
0.413% 1 0.418% i} , X5 15 3R AT i =y H 7™ 2 1 Al
OB LE A A & T HE(EH (0.39%)

RS FERHMERBESRNFTES

Table 5 Met requirement of Youxian partridge ducks during late-laying period

P {H P-value

5 i S e
T H CIEAS:N \ R ﬁ%ﬁﬁ:%g
Items Regressive formulas £5 {2 .
Linear Quadratic requirement/ %
H 7 &5 Daily egg yield/g y=-126.59x+104.57x+30.966  0.066  0.008  0.649 7 0.413
Bl H Feed/egg y=4.960 3x*-4.152 4x+3.4753  0.072 0.035 0.863 5 0.418
M [C B Haugh unit y=-149.40x*+134.62x+52.381  0.555 0.041  0.968 7 0.451
2 BEH K S AP it
/=257.22x+116.78 0.001 0.252  0.893 5
GSH-Px/(U/mL) Y * <
AW H K GSH/ ((umol/L) y=53.167x+3.667 0.014 0.232 0.8226
AR E CAT/(U/mL) y==-28.175x>+23.51x-3.642 5  0.062 0.033 09158 0.417

3.2 AMRESBKENEBERRNZME

i T 1000 %o A S AR B R AN (E RN & T AN
A B S, — ke U, A EG BT 2 FH O Al
i JOT R R R T LS A, R G R R R 1A
BB A R AR IR 4 SR R W A AR
TINEE R A 2 v 2 50 ik B R 1 o G R A oy
A7 B % AR KV 19 2 /3 2 T BRI
5 0.27% AR KV A L, 1R AR IR 2 R K P
IR E 0.33% i RIAT dp 25 45 i v LGB, Hir 0.45%
TR R K 4L W G B fie s, [0 05 20 45 1
N W B BT 3R B e K (E B ] R B R UK OF R
0.451% , 17T 4t 3 0 35 25 11 BT Ui fL, X 5 Ruan
SEINT 19~ 43 JEE 09 T8 A G DL R JE B R X
UL 1SR Y A ST A R I AR — B, SR
He %"* 1 Fouad 4" WFFEIN N, Wk Fh B8 N 2 &
TR T b 5 1S R 2 24 18 1) ey FG B | B 0 2R
P 5 45 B SO 98 s X T 0 3 R ), A L R
A AR AR F T 2R BT Ak 7 28 301 0 ) R 2 B 5 22 e i
B

33 ARESBRAKENEBMFTELMREN
FEHR A BN

I35 A= Al T8 B J2 S e 3l 4 A P 4 Joie AR R
SO IR EHLRE RS AL I E B AR bR, sk
PN 28 R AN V- Ay w2 o B AN R B, S BOLAR
XF R4 Wz BRI 1L TP, ALB TG il HDL 4%
S N M, T M TE UA FUN & & ) 4 hnte!
TR R 7K S AE 0.27% ~ 0.51% I %k 28 36 18 1y
T8 AR A48 BR YO0 3 R, 15 B AR RORL R R
IKAE 17% FE & PR KFEHE 0.27% ~ 0.51% B, i
B RS BILAA T FRARDE IR AT, 2 R R - A AR ol e A
PE IR o GLU 88 (A 5 R 7 38 ] 2 5 06— A~ 4%
K, 33X 5 BRSSO i R A oA i Sk R
7 T IR FE 25 R A — B

R e e o R ok =W =l T i ey e
AL, ML SE o Bt A1 R0 4 R R IR
WERE A FEEMRTY ) B E GSH A B AT
W5, 1 GSH 1} GSH-Px & ISR H , 1617 I 41 ity
W AL A (H,0,) KR 2ot A bW bk 5 1E
M, 53 SME CAT G PEAR MR GSH-Px A {0 CAT
kR H,0,"" ) KL, Il % GSH, MDA & I
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FESE T Fouad 251 HF5T 2 W1 17 W 7B W UK [ 3] RUAN D,FOUAD A M,FAN Q L,et al.Effects of

FAE 0.25% ~ 0.50 % B %5F 7 2215 1 7 GSH | 48 fk Y
A MEH K (GSSG) . MDA % & A & GSH-Px i 1
KR ER W, SR Hu 5520 B 58 R 01, 1 H
IR 2 R 4H Y I T GSH-Px I5 1 v T % R4
BB T K B, GRS AR R K AT L
PE 21 H SR E AN M7 GSH 7 & )2 GSH-Px
1 SOD &M, P& 13 MDA &, Al 45 31
B, & B E @R K- (0.39% ~0.51% ) A LA
3R v S B R AL RS IV CAT . GSH-Px
W PERT GSH &, 3l 1 R il 2 43 B A5 S R
EEFRAKN-H 0.417% 05 1L7E CAT WM, X
— g5 Hu &P BT MRS R
B — 3, R s N 88 2R AT fE #F GSH 1 &
A, B CAT FIl GSH-Px 1% 1, Wi 42 5 A B JjR
PraE L RE Ty, X B 1k 40 M P i A E B —
R Al EL RS IfL T CAT . GSH-Px 1% P Fl GSH
U AR A R P AL AR T, BE R R
PR /K- 38 N 1ML 7E GSH-Px 1% P A1 GSH & i 5 £k i
L TE W CAT 36 Pk 5wk il 2 A8 Ak, #fE 0 AT RE =
T GSH-Px #7» B 10 T CAT i b T hE, &
i, H A6 F & &R MR ST AL B 8 R %0 B
A PR B = B 5%, 0 LA B T I, 8 5 2
HE— 5%

4 4 it

T E R KR 0.39% ) Al i B 48 & 7 &
Je BAMSCELRRS H 7 R, B R OB [ ot 2R
mn JoT Tl R AR P R R AR R K F R 0.45% I
77 e WA B BRI i T AR AR AR, Al
P53 Ar 8 S, 7 2 e A B BRI B R T 2
0.41% ~0.45% ,

B 30K
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Methionine Requirement of Youxian Partridge Ducks during
Late-Laying Period

HUANG Xuan'®> YAO Yuezhou® LI Chuang'® ZHANG Xu'® LI Zhenwei'
JIANG Guitao'> HU Yan' DAI Qiuzhong'*"

(1. Animal Nutrition and Feeding Technology Research Lab, Hunan Institute of Animal Science and Veterinary Medicine ,
Changsha 410131, China; 2. Hunan Engineering Research Center of Poultry Production Safety, Changsha
410128, China; 3. College of Animal Science and Technology, Hunan Agricultural
University, Changsha 410128, China; 4. Youxian Animal Husbandry and
Agquatic Transaction Center, Youxian 412300, China)

Abstract; This experiment was conducted to study the effects of dietary methionine level on laying perform-
ances, egg quality and serum biochemical and antioxidant indices of Youxian partridge ducks, and to evaluate
methionine requirement of Youxian partridge ducks during late-laying period. A total of 300 healthy 56 weeks
old Youxian partridge ducks with similar laying rate were randomly divided into 5 groups with 6 replicates in
each group and 10 ducks in each group. The dietary methionine levels of five groups were 0.27%, 0.33%
0.39%, 0.45% and 0.51% , respectively. The experimental period lasted for 9 weeks. The results showed as
followed: 1) the daily egg yield of 0.39% and 0.45% methionine level groups was significantly higher than
that of 0.27% methionine level group ( P<0.05) , and feed to egg ratio of 0.39% methionine level group was
significantly lower than that of 0.27% and 0.33% methionine level groups ( P<0.05). 2) The Haugh unit of
0.27% methionine level group was significantly lower than that of other groups ( P<0.05). 3) The serum glu-
tathione peroxidase ( GSH-Px) activity of 0.45% and 0.51% methionine level group was significantly higher
than that of 0.27% and 0.33% methionine level groups ( P<0.05) , the serum glutathione ( GSH) content of
0.39% , 0.45% and 0.51% methionine level groups was significantly higher than that of 0.27% methionine lev-
el group (P<0.05), and the serum catalase ( CAT) activity of 0.39% and 0.45% methionine level group was
significantly higher than that of 0.27% methionine level group ( P<0.05). 4) The regression analysis results
showed that based on the daily egg yield, feed to egg ratio, Haugh unit and serum CAT activity, the methio-
nine requirements of Youxian partridge ducks during late-laying period were 0.413% , 0.418% , 0.451% and
0.417% , respectively. In conclusion, it can improve egg laying performance and egg quality of Youxian par-
tridge ducks during late-laying period when dietary methionine level is 0.39% , but it can obtain better antioxi-
dant capacity when dietary methionine level is 0.45%. Under this experimental condition, the methionine re-
quirements of Youxian partridge ducks during late-laying period is 0.41% to 0.45%.[ Chinese Journal of Ani-
mal Nutrition, 2021, 33(10) :5637-5644 ]
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