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RS R OE SRS Sk W B kA
(L. ER R =R B B EPT AT, AL 10019352, 59048 £l B2 B 5 M 3 e 2 EWF ST BT,
FEFH 550005 ;3.3 50T & HLE S, L 100107)

W OE, KRR SEMEAREEE AFRMAKTRN1~21 BB TS A RKEARf B FEAEY
B, AMEMGEEZ A FTEE, AR KA LR TR AMAGKIE X, R85 512 R 1 B#gEREL
T NS A SALE BEANALEIANATE  BANATES AN, RBRRANER-ZREH-LH
AR R AL AR A F A RmAKF A A 0.500.1 0001 500.2 000.4 000.8 000 F=
12 000 IU/kg, XI&H 21 d, LR AW . )R LEEFT ARMKFA1~21 B THRE F
HEREE . FHEREALEEZR W (P>0.05) ,23#H A R F A (P<0.05), KEMR
Yk F A SRARKTH I B ERE XM T EAS(P=0.0625), 2)4HMR Y%A T A RinK-F 3t
Jb 7w s R ALK B R R % %o (P<0.05) R AR A F A RT3 e | e R ALK BR
WEZEER A (P<0.05), 3)MAMRLEAEE AFRMmAKERS1~21 B L THEMILE RRILE B
BgF AR AN E FHHIH LB FH A (P>0.05), 4) AdF b fo fo AR BE R JE A 3R 235
AR AR EABEAGE TN 1~21 BB L TBELEFTAFTZEHHNH5176.6 F
37442 TU/kg, 4 LHrik A E AR 1~21 BB LETBARLFTHLEERE, A RA
FEH AR P ERMEEE A, LR mARF BiZ & T NRC(1994) 93 % & (2 500 TU/kg) .
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2 500 TU/kg, € PTG Fa Frbr i) 1) 42 1 75 At L
A2 A TSINZKSER 4 000 TU/ kg, (H A5 225K
ENTIEE T A 5T A 4 MR8 19 A W 42 v, L
MR MEARREE R RN TR BT EN
PEAG ) e, AR BRI S R R R A
BINZKSEXT 1~21 B ALt A K pe | B s Ak
IV A8 R B s, T PR A AR R A TR
S, DA OR AU 5t % g AR 7 S0 I B 4t B 00 S ik A
AEI TR

1 #MRERAE
1.1 K&t 5 E/MER
K H A T 52 e BEHLIR I8 5T, o8 B R

H i Mk b 5008 512 H, SE ¥R & ol (52,0«
0.4) g, MLk 8 ASAbBE, R Ab 3 8 AN EH A,
ANEE 8 AN, IR H K- F K TE Ry — TR A
FERMER , A A B AE A R A UK 4 3R 0 (O
f#) .500,1 000,1 500,2 000.4 0008 000 il
12 000 TU/kg, k86 21 d, 4% A BIER N
R 8 1 I R i (500 000 TU/g) o BEfli i) 5 352 7K
FZ JH NRC (1994) 1 Py RS ) 5 4 o ) 112 i
il SEA AR 2 N B B SR K LR 1 BREAE R A
AN HoAth 5 5% F K34 %] NRC(1994) MY A A
W8 ) R A o) 12 AR 3R KR

®1 ERAMRARMRE KT (KTEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
JUB} Ingredient &1 Content 27K Nutrient levels? % & Content
T2k Comn 30.80 fRiftBE ME/ (MIJ/kg) 12.47
E KPR Corn starch 23.67 HEEH R CP 19.91
M Soybean meal 39.00 4E Ca 0.91
4k NaCl 0.30 S TP 0.65
Wi 445 CaHPO, 1.77 AR AP 0.41
£ ¥ Limestone 1.00 EHZ R Met 0.46
iR ¥ Premix" 1.00 R Z R Cys 0.33
DL-E %R DL-Met 0.16 HAM+FMATR Met+Cys 0.78
E.l Soybean oil 2.30 AR Lys 1.11
41t Total 100.00 % N & Carotene/ ( mg/kg) 0.69

1) TR R AT 5 A #24t Premix provided the following per kilogram of the diet: Cu ( CuSO, - 5H,0) 10 mg,Fe ( Fe-
SO, - 7H,0) 60 mg,Zn (ZnO) 60 mg,Mn (MnSO, - H,0) 80 mg,Se (NaSeO,) 0.2 mg,I (KI) 0.2 mg, &ALHH choline
chloride 1 000 mg, VD, ( as cholecalciferol) 3 000 IU,VE (as DL-a-tocopheryl acetate) 20 IU, VK, ( as menadione sodium bisul-
fate) 2 mg, VB, (as thiamin mononitrate) 2 mg, #% ¥ & riboflavin 8 mg, £ R it % B pyridoxine hydrochloride 4 mg, VB,,
0.06 mg,D—iZ 45 calcium-D-pantothenate 20 mg, JifiZ nicotinic acid 50 mg, M#& folic acid 1 mg, 4=#J % biotin 0.2 mg,

2) 115 {H Calculated values,

1.2 AFEE

RISk [ E O B B b o F R R
WG PTG b 00 g SR I L P A5, [ R
BAOK 56 191 18] S &5 05 2R o 32 €, LS
B2dEK1~2 C,14 HIRGF4ER7E 25 C, RH
24 h N ARG BE HA B A B4 7™ % 4%l 50
B W R 5 T B ) R R AR R 2 B 4 A B 4% 191
1.3 MEEIRR A E
1.3.1 ARk

RIS S5 AT 12 h Wk R WK, DL &8 B
ISR R B AR &, T3 1~21 H 45 b B

YJH#E (ADG) V¥ H R & ( ADFI) #1R & b
(F/G),
1.3.2 A0 s Bk

T 21 Hi®, e 2 HEE i ¥R & Ak
WS BUER KCOR L, BT R AN B A R A R,
4 °C .3 000 r/min 250> 10 min Fl45 M3, -20 TH
VRARAT 45 o I3 AR 8 3 85 SR T ISZ 1) e 3550 Y AH
s AR € 77 W% SCEk[18 ]
1.3.3 JBEERE

T 21 Hi®, e 2 KB P ¥R & Ak
W0 B S PR B AT R R 4 1 AR O N ST
J7¥EY (NY/T 823—2004) ') i 1L 5 B g L, it
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WL HFIE BERE FIULE | FRiE e T2 B 5 50,
1.4 HiEAE 2 & B

I EE R H SAS 8.0 A AT RN E 7 2%
M (one-way ANOVA) , A [A] &b # 5] >k A Duncan
R I BL AT BETER R, P<0.05 25 57
#,0.05<P<0.10 NA &,

% FH 2k 1 3 2 4% Y ( broken line model with
linear) "' X AU RTHE 4k AE R A T BRI TAN

y=Il+u(r—x) M x<r it
y=1 Mx=r i},

Ay Mg R A WE (pg/mL) SRk
WL x MR YR R A IRIKE(TU/KE) 5
ek R A FEE(IU/KE) ;1N r=x B4 5 u N
RN

R2 ARBELEE AFMAKEN1~21 BE

2.1 (ARYEEE ARMAEN 1~21 Bi2dL =R
K BE RIS

m 2 fros, 5 X BRLAR HL, T AR TR i 2 A 3R
AXF1~21 Higdb K E P H R B R AR
H M ERTC B F 50 ( P>0.05) , M, 1R IR 7R
Az A RIS R R I AT i i A R
A GRZRER 55X REALA L, RS I 8 000 Al
12 000 TU/kg4E = A B ERFAT 1~21 HIRIE A
KL E L (P<0.05) , 1M H S B Ze vk R #a i (P =
0.062 5) , IR LRI 4845, I FH 26 My e i
RIMEE R 1~21 H ALt g R A TWE =R
5176.6 IU/kg( & 1),

1% 4k FRG A= 4K 14 Bt AN I 3% 47 B B2 IR B B2 0

Table 2 Effects of dietary vitamin A supplemental level on growth performance and plasma

retinol concentration of Pekin ducks during 1 to 21 days of age

i K TEAR ywams mmw MR SR
Items BW/g e ADG/(g/d) F/G Plasrfla retinol
ADFI/(g/d) concentration/ ( pg/mL)

Y2 A YSNZKFE Vitamin A supplemental level/ (1U/kg)

0 1 108.0 87.5 52.8 1.66" 0.031°¢

500 1105.5 85.5 52.6 1.62% 0.041°

1 000 1139.6 86.3 52.4 1.65 0.069°

1 500 1117.4 83.3 51.4 1.62° 0.081

2 000 1131.3 86.4 53.9 1.60% 0.117°

4,000 1142.8 87.1 54.3 1.60® 0.189°

8 000 1108.3 82.9 52.6 1.57% 0.233"

12 000 1121.1 81.9 53.5 1.54°¢ 0.244"

4 R UER Pooled SEM 6.6 0.7 0.4 0.01 0.013

P {H P-value

4k & A Vitamin A 0.763 7 0.237 1 0.567 1 0.000 1 <0.000 1

2k Linear 0.389 1 0.380 5 0.948 6 0.062 5 0.000 4

Z W4k Quadratic 0.510 1 0.406 6 0.364 5 0.963 3 0.218 7
[RZ 5 B AR AS /NG F R R 2 5 53 (P<0.05) MRS B P RRRZSARE(P>0.05), TR,

In the same column, 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 below.

2.2 fRAMRYELESE AFMAE 1~21 B2 =R
In 3% #1 E= B2 R FE R B2 I

Wik 2 Jrow , X BEA A o 2% A0 o e vk R eI,
B 5 DA AE AR R A VS I K S B 3G 1t 3 A8

W RE MR (P<0.05) o I3 A0 B ok B2 Tl o
AR YA FE A W INKEIA 4 000 TU/kg J5 ik 3] F
G, DU I B B vk B R DA 4R A, A Gk
Pr& A E R 1~21 HRJL s 4 R A T2
woH 3 744.2 TU/kg(F 1),
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Fig.1 Estimated vitamin A requirement of Pekin ducks during 1 to 21 days of age

based on broken-line linear regression model

2.3 fARGEEZE A SRMATEIN1~21 B FER
EBEMEEHNEIN
W 3 Fron, 5% B4 AR He  FA R s i 4 A &R

AXF 1 ~21 H b 5T 52 M g 34 T 1 2 5
(P>0.05) , {H EL A5 £& 1 38 i i iR R A #a # (P =
0.0751) .

x3 (AREEER A FMAKEI 1~21 B TG EE AR

Table 3 Effects of dietary vitamin A supplemental level on slaughter performance of

Pekin ducks during 1 to 21 days of age %

i P . BIEE g WLk

Breast muscle Leg muscle Abdominal fat ] ] ) )
Items Liver index Gizzard index

percentage percentage percentage

iR A PHN/KSE Vitamin A supplemental level/ (1U/kg)
0 1.81 10.00 0.73 3.19 2.96
500 1.86 10.12 0.80 3.21 2.93
1 000 1.95 9.64 0.80 3.35 3.04
1 500 1.92 10.42 0.88 3.32 2.85
2 000 2.00 10.54 0.83 3.41 2.91
4000 1.99 10.25 0.80 3.48 2.84
8 000 1.88 10.25 0.90 3.43 3.02
12 000 2.10 10.72 0.68 3.50 3.10
A brifER Pooled SEM 0.03 0.10 0.02 0.05 0.03
P {8 P-value
#i/EE A Vitamin A 0.176 8 0.184 1 0.204 9 0.667 9 0.534 7
28 M Linear 0.312 2 0.948 3 0.0751 0.869 8 0.954 7
R4k Quadratic 0.408 5 0.473 1 0.970 8 0.863 2 0.130 9

3 it i

AR TR 56 FH ) K — R OK S B — SR A AR AL
0.69 mg/kg MIHHE N E M T 1 156.67 1U/kg
A 2 AN ARG b o 2 3] IR R A ] A
AL RS A A 2 A B2 E, HA4EA R A WK

SEXF 1~21 H b st i F- 2 H 3G SR H R B
IO R, PR A I AR 35 17 5 Atk A A
B D REEARERE 1~21 HIRJb e ik £ A
A B SR B T 4R A IR A B = IR, Hon-
our % 2"/ I Rigdon "> 7¢ FL 1 OB 5% vt & B0 4k £
E A BZIFARESEOAME A K0, {2 Feng %5
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FIH/INZE = K-SR MR s e A A (=
R GERE YR A S SH B ERNER
T, FEXS B 2 AR 3 A B WF T Rl R BAR LY
AR B RAE R g R A X 1~
21 H AL A KRR SE M, & IR 2 AR R A B
ZHEM R R R ECF Y H IS A HOR B
R I FRATTHE I 3 A [R5 45 S 0% T B AT i
AR A TEEEZ RSP S Z 8, R
i N A EE KRR N, AL T il Sk
ZINRERERIFARZEW AR 8
NEF LB e R A B S N KAk 4
AFE A ECRAE AL, B e DUE 2 5O 5L a1
T AR R S N AR AR A A A DL B =
KRR,

A 45 R R B R TS 4t A= A AT BEAIT
1~21 Higdb st ikl L, HREE 4E4E 2 A WK
S T S LR PR R AR R B West %5 ST R B,
AbF o 2 A IR LB = 0 XS AT RE PR R )
6 JAIG 0 Zile %V WEGE LB, dEAE R A I A=
/N B es A0 M 3G AE AN GE AL . BRIk, FRATT 4
] MR . K — T 2K U Ay — DR R A R P S it 4 AR R R
S 1~21 HSAL g4 R A IR R BLZ i
i o g 250 B o 4 e A B IL R AZ L i 4
JW 38 B FR TH AR WO % (B B R A A =
AIRIFFE AL D 7 DG I T e 2 X HILAR 2B ) 2 T fig 1Y
SR I AP TN, A R IR A B

I AR P B R TR SRR R A IS 37
RBL ARG & B, B AR AR R A RN
K BRGS0 B vk B A AL T, M A R
A RINKFEF] 4 000 TU/ kg B I 2352 00 25 s ke g
BT A R YT RAR  FE R X R
JemR P BRI v 2 2 B, B AR A R A TR
TSR0 i S A0 B Bk B SR 2Rk, AR
RIS EE R —B, ZebEPr LB R n RS Ak 0 b 5t g
HFP YA B SR B, A R I A
Redg 20 DR AR R 56 LR A i SR i
BERIF HE bR, RSB A 1 1~ 21 H i
bt s 4 4R R A M a5 5k 5 176.6 Al
3 744.2 TU/kg, —H¥ET NRC(1994) " HEFEH)
1~2 JA &% db 5T 05 59 4 4 £ A F B i
(2 500 TU/kg) , Ui B NRC (1994) " (i #E = E
22N BE T 2 AR L BTG 5 B Y R T E ., Feng
SR TINAE — T ok - ORI AR R LA it R

B R AR bR A P A A T A b S A AR R A
T BN 4 371 TU/kg , A AR Ak T =2 ],
HE AT RE SRR R R i 2 R o LA
WIS 22 S 06, ZE BT, ARG 4R R A ofe )
AR H AW AL UM 4k B OA R OE B
(4 000 TU/kg) HA S E M,

4 & &

@ 2K — 5 A B Ky — 00k 78 3 Rlt 4 AR AP G
BNRGRAT LI 1~21 HRJb e 4k £ A
o Gt , AT Z A

@ VIRLE A il 2 A0 o B vk B R DE AN 4R A
F AL A R PR 1~ 21 H # b 5T s 4k 4 R
A TFERN N 3 744.2 F1 5 176.6 TU/kg, & T
NRC(1994) By#EFE 1 (2 500 TU/kg)
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Vitamin A Requirement of Peking Ducks during 1 to 21 Days of Age

FENG Yulong'? TANG Jing' LI Fuhuang® WU Yongbao' XIE Ming' HOU Shuisheng'*
(1. Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2. Guizhou Animal
Husbandry and Veterinary Research Institute, Guizhou Academy of Agricultural Sciences,

Guiyang 550005, China; 3. Beijing Animal Husbandry Station, Beijing 100107, China)

Abstract; This experiment was conducted to investigate the effects of dietary vitamin A supplemental level on
growth performance and slaughter performance of Peking ducks during 1 to 21 days of age, and to estimate the
vitamin A requirement. A total of 512 one-day-old male Pekin ducks were randomly divided into 8 treatments
with 8 replicates per treatment and 8 ducks per replicate. All ducks were fed corn-corn starch-soybean basal di-
ets which vitamin A supplemental levels were 0, 500, 1 000, 1 500, 2 000, 4 000, 8 000 and 12 000 IU/kg,
respectively. The experiment lasted for 21 days. The results showed as follows: 1) dietary vitamin A supple-
mental level had no significant effects on final body weight, average daily feed intake and average daily gain of
Peking ducks during 1 to 21 days of age (P>0.05) , but had significant effect on feed to gain ratio ( P<0.05).
With dietary vitamin A supplemental level increased, the feed to gain ratio showed a linear downward trend
(P=0.062 5). 2) Dietary vitamin A supplemental level had significant effect on plasma retinol concentration
of Peking ducks ( P<0.05) , with dietary vitamin A supplemental level increased, the plasma retinol concentra-
tion was linear increase ( P<0.05). 3) Dietary vitamin A supplemental level had no significant effects on breast
muscle percentage, leg muscle percentage, abdominal fat percentage, liver index and gizzard index of Peking
ducks during 1 to 21 days of age ( P>0.05). 4) Using feed to gain ratio and plasma retinol concentration as e-
valuation indexes, according to broken-line linear regression, the estimated vitamin A requirement were
5 176.6 and 3 744.2 IU/kg, respectively. It is concluded that vitamin A is an essential nutrient for the growth
and development of Pekin ducks during 1 to 21 days of age, the diet made up of plant source feed should be
added vitamin A, and the supplemental level should be higher than NRC ( 1994 ) recommendation
(2 500 TU/kg) .[ Chinese Journal of Animal Nutrition, 2020, 32(6) :2624-2630 ]

Key words: vitamin A; Peking ducks; growth performance; slaughter performance; requirement
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