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W OE. KRG AR ARG AEFT D RmA B 25-% K %4 % D,(25-0H-D,) 5 %
AZD, AT AERER LRAREBETLT O A, HI 360 X 1 B REENS R
AN ALK 3 A, B e NEL, BATE 20 X, T1 A EKBAAR T Him 69.0 pg/kg
25-OH-D, 5 66.0 pg/kg 44 % D, W3 %44, T2 4L K s A P 5/ 135.0 ng/kg 25-OH-D,
5gA & D, dh,T3 KM b Hdm 67.5 pg/kg 25-OH-D, 544 % D, &5, KM
35d, 04 1~14 A& 15~35 B2 A, R %A .1)5 T1 4488, T2 A A 35 B ¥k
EUARN5~35 B#bFe 1~35 B#-F¥H A E(ADG) - F3¥ B X2 ZF(ADFI) 2 F# 5 (P<
0.05),35 B MK & % FEL 2 E 3 (P<0.05),35 B ML HK R EBKIK(P<0.05),14 B
WhdE | IR C itk 24 35 BibhiF4546 2 R %3 (P<0.05),35 B BRI HES & E
BIEHEAYMEEATIEZIEEWM(P<0.05), 2)5 Tl 42486, T3 2EA T 1~35 B &
ADG #= 15~35 B # ADFI 2 %3 % (P<0.05) ,14 B ¥ iz g B mied 45 £/ 35 A#h iz f
Zim R A R F 3 m(P<0.05) ,14 B F5 %5 45452 2 F KK (P<0.05),14 B #RE
A2 VR 35 Bk R AR 2% B F BIK(P<0.05),35 B BERFARKKREE BE
AE A ZABABBEAREEIEI(P<0.05), 3)5 T2 A48k T3 A7 35 B &ML 07
R HFREG(P<0.05),14 B# %K EFHA 35 BB R E I35 (P<0.05),14 B bk P
WE T »F EEmMEE 5 E ERmMLE 5 R AR @it R F S (P<0.05),14
B f i B I E %R FEBRAIL(P<0.05),14 B F B4 54 335 A aFisf [ A
JZJR C st k88 B E BAK(P<0.05) ,14 BB EHRE S AT AR 35 BibBREHEERH
MAK(P<0.05) ,14 B BEARKRIEEATLE 2R T ZF I m(P<0.05), T, HRFF
m25-OH-D, 544 Z D, Edbxr THMGARKME LRDRABRTATARETYw, LAA
FBARAUPE R I A AR PR A 135.0 pg/kg 25-OH-D, 544 % D, L HBaR &4,

X§EiE: 25-OH-D, 544 Z D, kab; A, A KM, LA, BETLAR; 2 KkREAHK
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S 33 &

FESH P HLAR 9 0 36 PE AR 9 . Bar S HE
25-OH-D, 144 & D, #RRE 9L & 25 7 18 Fr e ik,
Atencio 25 HFSEFR I 14 H # A4 XS XF25-0OH-D,
MW R (74.9% ) &5 T XF 4k /B F D, 1Y I R
(66.5%) , FERWE KR, 25-0H-D, 75 #2 &
JR BRI o e ORI T YA R D, Y M3
Tl ) AR v B A B KO B9 4E 4 D, B B
25-OH-D,, X A X% J& BRI 43 b 1) el a0 20k SR 2 4
A D, 12 50 (R 7 R A A A
% B AR, 25-0H-D, 1A 5 47 i1 #5200,
Cantor %517 R, 25-OH-D, ¥ 1] 2kt 3 A 49 1] e 45
fea%, I e S MWL E i, 25-OH-D, Mg 34k
£ D, &, 5T A B ) T8 25-0H-D, FilZE
AFE D, AR P RS M, B, R &
25-OH-D, flZfi A= % D, BEA M HIRCR , L2y
WFFE B 0F &% 8T — BT B9 () 25-OH-D,, il 4 A
£ D A I RN TAE — R s
SRR EE R BT B I Rl X A R A T
A rE A B A5 R RN A R TR
WA AT S Raoe M i, BRI A A T4
HOA 25 pERE™ . Wk, AKX T 7FE T B R
25-OH-D, 544 % D, % S A K fig | S sie
ifie B BB kB W2, 9125 #81 25-0H-D, 5 4
4K D, SR FE TG b A /E AR, B AL DR
TInFA B B A R S

1 #MRlER*
1.1 iRWigit

25-OH-D, 544 % D, L4 25-0H-D, 5
e R D, IR 11, XFRE e B, B B
2t T iR

IR H L R R, 48 360 H 1 H Bk
BRI LA 3 AU, Bdl 6 NEK, HAE
220 K, T1 476 FE Ak ) R 38 69.0 pg/kg
25-OH-D, 5 66.0 pg/kg 4i4E % D, WHIE S
(Bp R m it 5 520 TU/kg 4E4E 2 D,) , T2 41E
FLAh R R R S 135.0 pe/kg 25-OH-D, 5 4 4=
E DI (RIS A R R L 5 520 TU/kg 4 &
D,), T3 #1 7F & il 1 f T % n 67.5 pg/kg
25-OH-D, 5 4 4= & D, St & (B & 1) Ke 42 it
2 760 TU/kg4E 2K D,) . IRK 35 d, 40K 1~14
H#g A 15~35 HEE 2 PBTEL,

1.2 REARRAFEE

RIG AR 2 IR NRC (1994) F1 3k [ ¢ 19 45 757
FRUEY (NY/T 2122—2012) Bt il . JE il 47 B 2%
0 NI SRR R I R E &= i S U B
55 F 2019 4% 7—8 H 76 WU Ak K24 3h 4 o SRt
FEATR K AT, M EFFR 24 h OB, AR E
MoK, BIBERHLLAMT 4 IR br k. 1~3 H
#30~32 C,4~7 H#B 28~30 T, VUG & 8 FEA%
2 C,HF| 24 C JFEFHTE 24 T, HAWE HE RF
HiAT
1.3 HRIXESERNE
1.3.1  FEACRE

RIS 14 KRANEE 35 KA E 5 DL & N 7
BEMLEE I Y EH AR 1 H(n=6), REfH
PRI S 3G L, SUER kR N, #FE S 7E 4 TT
4 000 r/min# 0> 10 min, 70 B IMLE, 5 R4 3 mL
PUBE I, 32 FHE LS TN B B B I I 48 b, A
RS E DG RN vt IR N AN EY et ) A=
ARSI M H 5 H %, R K5,
KO B AE , RS PR B R B A A2
4 CHRAFH TR 2Ll sE , B M i L& 0K 46
4 TWAE 24 h J5 D E R & BT, 5 4 25 L E | kg
Ji 2 QB AU, JF AR Tt A a4 B e A (e
HE/REE)
1.3.2 kR E

ARMEREZES 1 K5 14 KA 35 RLLE
SR S ARG AR E FREE T TR 8 h, 25 AR
B, A H B (ADG) F1-F- 3 H R B &
( ADFI) , ##}i ADG F1 ADFI i+ K & (F/G) .

J& S Pk fE S TR i BT T TR G TR A R R K
0 PV R A i TG e R RN SR UL A S
S NY/T 823—2004 #E47 . 5 1 Ji 74
B AR SR (L) LLEE (a” ) B (DY)
{E7] 3551 7 R K 40 0%, 0 A2 2 MR ML A Y

MR PERE AT | MW R EA A
(IgA) RIEERE H G(1gG) K E A M
(IgM) 7 dit R FH A L P ik b A 70 5 |, Rl 77 74 2
R0 & Ul B P AT, R &0 B s A
TS,

IV E A A < I 55 | Bl 2 B el
it ( AKP) 1 P76 V01 A0l K 2= 3l 4 78 37 i 55 T i
VLSEE 2 A 3l A=Ak 4 B ACGEE AT 4G R PP 6



3 1 FERTAE25- IR K D44 R DI AT A K PERE 1471

T HLAR I i (MTB) B3k 7 Mg 85 5 &2, >R
B TR 12 M R I V96 W 5, SR P 4 — R 2 b
B3 00 R L6 e ol P A 5 P, SR P R B
Mz B X 36 ( ELISA ) 32 I 72 1 7 IR 5% i 3 %

(PTH) RS2 (CT) B, L7 40T 73 I e
Rl (TRAP) I M 5 f 48 2 T e J5 C 3 ik
(CTX- 1) f B ELISA B £ 00 | 100 £ 0
(1 55 R 2 T RIS

®1 ERARAMREFRKE(THRERM)

Table 1 Composition and nutrient levels of basal diets ( DM basis) %

i H

Items

% Content

1~14 Hi%
1 to 14 days of age

15~35 Hil
15 to 35 days of age

JE Bl Ingredients

K Corn 58.63
523l Soybean oil 2.41
THH Soybean meal 33.09
LW R LRk L-Lys - HCL 0.17
L-#3% % L-Thr 0.04
DL-#4%#2 DL-Met 0.20
IR S CaCoO, 0.94
BEIREES CaHPO, 1.61
£#h NaCl 0.35
S AL PHEK Choline chloride 0.10
4k R HUR AL Vitamin premix® 0.10
R L E TR Rl Trace element premix”’ 0.50
ZiHf Unite bran 1.86
A1 Total 100.00
#3%/KF Nutrient levels®

fRISHRE ME/ (MJ/kg) 12.14
HLE H 5T CP 19.50
5 Ca 0.80
A% AP 0.40
AR Lys 1.15
HAR Met 0.48
7322 Thr 0.78
G R Trp 0.22

57.51
4.60
26.70
0.07
0.06
0.19
0.87
1.58
0.35
0.15
0.10
0.50
7.32
100.00

12.14
16.50
0.75
0.38
0.90
0.40
0.63
0.19

1) 44 ZHIRE BT e AL 324t Vitamin premix provided the following per kg of diets: VA 14 000 IU, VE 70 mg, VK,
4.5 mg,VB, 3 mg, VB, 7 mg,VB, 7 mg, VB,, 0.04 mg,{Z fR%5 calcium pantothenate 15 mg, "R folic acid 1.8 mg, =¥ bi-
otin 0.22 mg, & nicotinic acid 79 mg, VC 100 mg,
2) e R R R & T 50 iA M2 E Trace element premix provided the following per kg of diets: Fe (FeSO, - H,0)
80 mg,Cu (CuSO, - 5H,0) 8 mg,Mn (MnSO, - H,0) 70 mg,Zn (ZnSO, - H,0) 90 mg,I (KI) 0.4 mg,Se (Na,SeO,)

0.3 mg,

3) EF KA EAE ., Nutrient levels were calculated values.

NEE KRB H8FR: R WD-1 B d 7 J7 g ik 56
BLINE 5 9 B2, DU E J5 T B4R 9 105 CHE T /5 B
HREEESE; K EENNE S K GB/T
6438—2007; 55 & & 19 & = M GB/T 6436—
2018 ; B & &= I E 2 I8 GB/T 6437—2018, |2

B 58 R T AR R R AT I 5
eI 3 A~ mi R 25 RO (E ST E 0.02 mm, #f
R 20 o Y FG TOURR O 1) D, T 1 i s RO
JE A KR T8 B2 AR 5 AR BOR B AR

AR T S R = A R AR T e
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A KRR R = A KRR B/ B K
R AR AR = A K 3 A AR
1.4 #HESHIT
RIS BAE R SAS 9.2 G5 i+ #1F i— ek Pk
BRI (GLM) i R4 T 5 K 3R 5 22 4041, JH LSD 1%
AT E R, R 25 5 DL X5 8 R 349 (b o 1R
FR, A P<0.05 #RERTE,

2 & R
21 25-OH-D, 54 ZD, EEXABEK
3= A1

k2 frn, 5 T1 A, T2 RN 35 Hig

BERS (P<0.05),HF/G LR FELESF (P>
0.05) ;T3 HHAMS 1~35 Hit ADG Ml 15~35 H %
ADFI & 425 (P<0.05) . 5 T2 A, T3 4HA
g A K P BB TS AR 34 0 i 3 25 5 (P>0.05)
22 25-OH-D, 544 ZD, EEXNABEE
PEBEFI A S RAI BT

Wk 3 frn, 5 T1 A, T2 AR 35 Hig
AL €5 L ° 2 25 34 ( P<0.05) |, T Ho Al 5
AEAIA i LR AR TC 35 22 % (P>0.05) ; T3 4 AHS
FESEPERE AR S s AR LB E 227 (P>0.05) , 5
T2 ZAHEE , T3 LW 35 H & M ALET U] f B 3% 4%
5 (P<0.05) ,

AE M 15~35 Hi#3F1 1~35 Hi# ADG Fil ADFI
%2 25-0H-D, 5%4% D, Sxt A £ KRS0

Table 2 Effects of 25-OH-D, and vitamin D, eutectic on growth performance of meat ducks

H 413 Groups YRR AR
Items T1 T2 T3 SEM
AT BW/g

1 Hi#% 1 day of age 52.17 52.29 52.27 0.05
14 H¥ 14 days of age 590.5 597.0 594.8 6.43
35 Hi%¥ 35 days of age 1 993* 2 154° 2 098 50.10
EYIH I E ADG/(g/d)

1~14 Hi% 1 to 14 days of age 38.43 38.91 38.75 0.46
15~35 Hi% 15 to 35 days of age 66.78" 74.12° 71.58" 2.24
1~35 Hi& 1 to 35 days of age 52.60° 56.50" 55.17° 1.43
- H R A& ADFI/(g/d)

1~14 Hi# 1 to 14 days of age 46.38 46.57 46.03 0.54
15~35 Hi 15 to 35 days of age 136.40° 152.30° 145.50° 3.14
1~35 Hi# 1 to 35 days of age 91.39° 99.44° 95.75% 1.92
KEL F/G

1~14 Hi# 1 to 14 days of age 1.21 1.20 1.19 0.01
15~35 H % 15 to 35 days of age 2.05 2.06 2.03 0.05
1~35 Hi% 1 to 35 days of age 1.63 1.63 1.61 0.03

[R5 R B AR A /NS BRI 22 5 .35 (P<0.05)  AHRIBUE 7 BE K78 22 5 A 3 (P>0.05) . TR,
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 below.

3 25-O0H-D, 5#4E D, XREXTABEEEHEEFARRHNIN

Table 3 Effects of 25-OH-D, and vitamin D, eutectic on slaughter performance and meat quality of meat ducks

i H #4151 Groups PIE bR R
Items T1 T2 T3 SEM
J& SE3 Dressing percentage/ % 84.51 84.24 84.32 0.73
¥ i 3R Percentage of half-eviscerated yield/% 78.65 78.95 79.15 0.86
&4 iR Percentage of eviscerated yield/% 72.00 71.85 72.04 0.81

#E g% Abdominal fat rate/% 0.99 1.30 1.31 0.25
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il 2 53] Groups A A 15
Items T1 T2 T3 SEM
ML= Breast muscle rate/% 10.06 9.14 9.22 0.68

B LR Leg muscle rate/% 14.68 13.76 13.43 0.76

A 4, Meat color

EE LT 51.63" 56.51° 52.12* 1.87
)% a” 9.29 8.79 9.54 0.84
Wb 4.08 4.05 4.46 1.04
/K48 Drip loss/% 3.06 2.72 2.49 0.38
54 7 Shear force/N 4.74" 4.16° 4.82" 0.23

23 25-OH-D, 544 ZD, £ JEI AL EZR
Ih B8 B 5
2.3.1 25-OH-D, 544K D, % NS 55 8%
BB A

maE a4 Win, 5 T1 M, T2 4UA 35 H ik

IG5 50 3 A ( P<0.05) 5 T3 4 A TS 40 03 25 B
BN FE 2R (P>0.05), 5 T2 AALL, T3 4
IS 14 H &k IREEHE H0R 35 H IS B4 45 %50 %
5 (P<0.05)

&4 25-OH-D, 544 E D, HRMABRERE MM

Table 4 Effects of 25-OH-D, and vitamin D, eutectic on immune organ indices of meat ducks %
55 H 415 Groups b e
Items T1 T2 T3 SEM
Jf R FE %% Thymus index
14 H¥% 14 days of age 0.64 0.72 0.74 0.06
35 Hi% 35 days of age 0.23 0.25 0.31 0.05
MBI $5 %L Spleen index
14 H# 14 days of age 0.09 0.10 0.13 0.01
35 Hi#% 35 days of age 0.08" 0.05° 0.09* 0.01
15 R #EH5 %L Bursa of Fabricius index
14 Hi% 14 days of age 0.20™ 0.18* 0.23° 0.02
35 Hi% 35 days of age 0.09 0.09 0.08 0.01

2.3.2 25-OH-D, 5442 D, % RS i 5 K1
T8 bR B 5

W5 iR, 5 T HME, T2 A 14
35 H & Il # #4845 JC i 35 22 5% (P>0.05) ; T3 41
RIS 14 H % 100 W8 TR 40 M 1 40 1 35 H i 1l W
R E R (P<0.05) . 5 T24HH

L, T3 4 AT 14 H & iy Mok 240 i i 2%
ML 53 3 V8 TR A0 B A 43 3 DA R R A 1
B FTHE (P<0.05) , 14 H #4176k 2 48 1 i 4y
R EREAR(P<0.05) ;15 35 H & I ALEE A5 TG 2
FER(P>0.05),

x5 25-OH-D, 544 % D, HEIABILENBRIZM

Table 5 Effects of dietary 25-OH-D, and vitamin D, eutectic on blood routine parameters of meat ducks

i H 4133 Groups Y E bR fEGR
Items T1 T2 T3 SEM
40 3% WBC/(x10° 4~/L)

14 H#% 14 days of age 137.60 150.70 105.60 30.50
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T H 4133 Groups BI{EpRE R
Items T1 T2 T3 SEM
35 H % 35 days of age 88.53 58.51 94.53 28.82
Hr MR 2N AL 7 4% NEUT percentage/ %
14 H % 14 days of age 8.37% 7.12° 9.63" 0.71
35 Hi% 35 days of age 7.80 8.30 8.76 3.05
TR EVHI I 4% LYM percentage/ %
14 H % 14 days of age 86.32% 89.80" 82.43" 1.44
35 Hi% 35 days of age 85.23 81.27 83.62 4.54
HZ M E 4% MONO percentage/ %
14 Hi% 14 days of age 4.76™ 2.43" 6.58" 1.24
35 Hi% 35 days of age 0.70 0.93 1.15 0.23
WE PR 40 i E 43R EO percentage/ %
14 B 14 days of age 0.47° 0.62* 1.25° 0.29
35 Hi%¥ 35 days of age 0.44 0.29 0.32 0.12
WE TR 21 it 7 433 BASO percentage/ %
14 H % 14 days of age 0.08% 0.03* 0.10° 0.02
35 Hi%¥ 35 days of age 0.13 0.07 0.14 0.04
TR 414 NEUT count/ (x10° 4~/L)
14 H#% 14 days of age 12.43 11.01 9.97 2.96
35 Hi% 35 days of age 7.80 8.30 8.76 3.05
A% LYM count/ ( x10° /L)
14 H i 14 days of age 119.90 136.60 89.19 28.4
35 Hi% 35 days of age 79.84 49.32 84.60 28.77
PARZ A% MONO count/ ( x10° /L)
14 H ¥4 14 days of age 4.57* 2.36 5.30° 0.93
35 H¥% 35 days of age 0.33* 0.45% 0.72° 0.11
FETR 40 314 EO count/ ( x10° /L)
14 H¥% 14 days of age 0.56 0.74 1.07 0.24
35 Hi% 35 days of age 0.44 0.29 0.32 0.12
FEB 40 3140 BASO count/( x10° /L)
14 H¥% 14 days of age 0.09 0.11 0.08 0.04
35 H#& 35 days of age 0.13 0.07 0.14 0.04

2.3.3 25-OH-D, 544K D, %t RS i %

PERRE 5 HE AU

W 6 AN, 4TS 14 F1 35 H I I 5 fu g

BREASE LR FZES(P>0.05),
2.4
VA= 1:0pA
2.4.1
AR A I FE B 1 52 i)

25-OH-D, 544D, £ BN AWBER

25-OH-D, 54k 2 D, 35 A RS il 35 &

WMFT IR, 5 TLAME, T2 414 H i 1i0wE
[ BB C ik & B 35 0 Im 1540 & & &
THE (P<0.05) ;T3 40 14 H # I %5 45 F 550 & &

I ERER(P<0.05), 5 T2 4AHLL, T3 4 14 H
W L35 A R A A 35 H IS L A5 AN T AR C
Ui AR 7 3 AR (P<0.05)
2.4.2 25-OH-D, 544 % D, It 5 X% A1 12 &
KB BRI

k8 Wiyn, 5 T1 AAM L, T2 AT 35 H i
& BRI o3 & 5 W B (P<0.05) ;T3 4 AR
14 H IR 858 5 DA M 35 H BB IR BRI R &
R 3 & e W E R (P<0.05) . 5 T2 HAHLL,
T3 415 14 H & 88 BHLK 7 Fe% & & LA & 35 H
W4 8 B 8 i I 2 PR AR (P<0.05)
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Table 6 Effects of 25-OH-D, and vitamin D, eutectic on serum immunoglobulin contents of meat ducks ng/mL
55 H 413 Groups H i it
Items T1 T2 T3 SEM
TPEEREH A IgA
14 H¥% 14 days of age 106.10 99.04 103.60 5.79
35 Hi%¥ 35 days of age 94.99 107.90 94.53 5.71
HPEIRE H M IgM
14 H#% 14 days of age 56.49 54.15 51.74 3.89
35 Hi% 35 days of age 59.17 57.54 54.66 3.50
RPEREH G 1gG
14 H# 14 days of age 772.2 768.2 840.4 56.64
35 Hi%¥ 35 days of age 717.8 842.4 854.9 65.30
®7 25-OH-D, 544 % D, #E¥ AR M5 FRBGHAEXIETRA M

Table 7 Effects of 25-OH-D, and vitamin D, eutectic on serum bone metabolism related parameters of meat ducks
55 H 413 Groups i i
Items T1 T2 T3 SEM
5 Ca/( mmol/L)
14 H#% 14 days of age 1.83* 1.81* 1.52° 0.12
35 H¥% 35 days of age 1.92° 2.17° 1.94° 0.06
# P/(mmol/L)
14 H#% 14 days of age 3.58 4.07 3.65 0.45
35 Hi% 35 days of age 10.46 9.39 7.14 1.48
LSRR A ALP/(mmol/L)
14 H# 14 days of age 752.8 662.8 651.8 63.2
35 Hi%¥ 35 days of age 708.3 589.0 640.0 50.4
‘H45%E BGP/(ng/L)
14 H# 14 days of age 606.1 635.2 615.4 38.1
35 H % 35 days of age 580.2 579.6 550.8 35.0
I BB JE C vk CTX- 1/ (nmol/L)
14 H#% 14 days of age 16.23* 18.43° 17.55" 0.87
35 Hi#% 35 days of age 16.80™ 18.14* 16.21° 0.77
FR 25 Z PTH/ (mIU/L)
14 H#% 14 days of age 23.77 21.65 23.17 1.51
35 H#& 35 days of age 19.33 21.91 21.72 1.28
(452 CT/(ng/L)
14 H#% 14 days of age 134.3° 133.1° 122.0° 3.76
35 Hi% 35 days of age 138.4 140.1 140.3 6.41
Uil A R IR W RR B TRAP/ (pg/mL)
14 H i 14 days of age 4 085 3823 3 652 196.9
35 Hi% 35 days of age 3771 4 088 3 750 176.9
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Table 8 Effects of 25-OH-D, and vitamin D, eutectic on tibia development of meat ducks
55 H 413 Groups H i it
Items T1 T2 T3 SEM
£ Length/mm
14 H# 14 days of age 74.73 75.45 75.98 1.11
35 Hi% 35 days of age 110.2 112.0 109.7 1.27
H#& Diameter/mm
14 H i 14 days of age 4.41 4.43 4.35 0.11
35 Hi% 35 days of age 8.24 7.93 7.90 0.19
3 Intensity/N
14 H¥% 14 days of age 17.34 15.28 15.08 1.27
35 Hi¥ 35 days of age 22.65 23.03 20.89 3.15
PR Volume/mL
14 H#% 14 days of age 3.13 3.33 3.38 0.15
35 Hi%¥ 35 days of age 8.60" 7.97* 7.12° 0.38
iR E Fat-free dry weight/g
14 H#% 14 days of age 1.52 1.44 1.51 0.07
35 Hi% 35 days of age 5.29 5.40 4.86 0.23
FLK 5 Ash/%
14 Hi% 14 days of age 42.58" 43.55" 38.09" 1.94
35 Hi## 35 days of age 44.17° 48.93° 48.42° 0.97
5 Ca/%
14 Hi% 14 days of age 13.47* 12.33% 11.01° 0.92
35 Hi%¥ 35 days of age 16.24" 15.25° 12.02° 1.04
% P/ %
14 H#% 14 days of age 4.19* 4.81° 3.24° 0.39
35 Hi% 35 days of age 7.36 8.18 6.99 0.51
2.4.3 25-OH-D, 54k % D, L xF A RE T3 4R35 HIRE A KWRERE JEE R %

CER N Y Al b AL

mEko prn, 5 T1 AL, T2 HIANWY 35 Hil

R AR AR T JEE A 5 S

AR F RN (P<0.05)

JE 22 ORI G 1 AR I 2 4 i ( P <. 05) 5 T2 4
FIEE, T3 AN 14 H 3 B2 A K AR TE B R 58 B &
B N (P<0.05)

*9 25-OH-D, 5HEAZD, £RWNABEKINZ TR

Table 9 Effects of dietary 25-OH-D, and vitamin D, eutectic on tibia growth plate development of meat ducks

5 H 415 Groups i b i
Items T1 T2 T3 SEM
JE B Thickness/mm

14 H#% 14 days of age 2.02 1.81 1.83 0.17
35 Hi%¥ 35 days of age 0.75 0.85% 1.03° 0.10
P& Width/mm

14 Hi% 14 days of age 10.60™ 9.81° 11.44° 0.52
35 Hif%¥ 35 days of age 13.22° 14.25° 13.85% 0.31
JE 3 22 %% Thickness index

14 H¥% 14 days of age 0.027 0.024 0.024 0.01
35 H¥% 35 days of age 0.006* 0.007* 0.009" 0.01
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23R 9
WA 415 Groups PIE bR R
Items T1 T2 T3 SEM
T BE 2K Width index
14 H¥% 14 days of age 0.14® 0.13* 0.15° 0.01
35 Hi#% 35 days of age 0.12° 0.13° 0.13° 0.01
RE R A Cross-sectional area/mm®
14 H#% 14 days of age 20.95 17.82 21.22 2.10
35 H#& 35 days of age 9.87" 12.28* 14.23° 1.46
I K B, WA 30 27.5 we/kg 44 & D, M

3 4 i 5.0 ng/kg 25-OH-D, %I T WX ADG #1 F/G Jt it

31 25-OH-D, 54 ZD, EEXABEK
TERE BEMRERARRIHI

25-OH-D, J& H Mt — K15 — A INZ 2N
(GRAS) fy 4k £ £ D, Uit ., #F 58k H,
25-OH-D, /32 17 i 0 R 43 W5 1 g By 5 2 19 52 ],
He4iA: 2% D, | o k', 4E2EFE D Ik S iR
A ARL, 38 o IR AR B R AT Y T 2 W i, i
25-OH-D, M2 422 We e 380 11 bk o, T 20 A6 Bt
,ABTCA IR R B A7 7, R L, 25-OH-D, 1M i %
i 3 451403 14 5% Wi 458 /)N 5 25-OH-D, 78 1 21 552 s 4 A
W, 23 7= A SRk T 4k AR R D ol ) PR 4 v
A F D KT R BEIRAF O AR 5e
g, 5 25-0H-D, 544 % D, WHIE A H
Lo, fE R R AR 25-OH-D, 54k /E % D, 4h 4R 5
THM K ADG 1 ADFI, H ¥ il 135.0 pg/kg
25-OH-D, 54/ & D, @M RCR B4, 44 R
YR AR 2N B 2 AR [ 6 FL AN R
FREA BRI, BRI, X T 1% 58 4
AR D, —Fil i E B ) 6 A2 A R 25-0H-D, 1)
D7 S 21 25-0OH-D, fh AR 5 1 JrORHR AR
AU B A RO, BT 4 T AR )RR
W BT S B A T AR A A R SR R AR A A
e W B AR T 4 = S R Y A K M R AR
fbBedr, VA LWFoR s SRR, A Z R A AT L
S FL I fiE B & %, 25-OH-D, 44 & D, #L 5
Al HE Y R A B T S A AU (H
B — GRS

[m B, A% 5 56 o & BE, A3 XF 135.0 pe/kg
25-OH-D, 544 K D, L4 FEA% 1/2 B3 fin
(67.5 wg/kg) W G A= K PEREREAR, Fe B4k £ &
PO R S i LA R I R . Edwards ™)

W, Yarger %K 86 3% W, 1RO IR 0
70 pg/kg 25-OH-D, A DL 41 = 49 H % A XS {4
R AL 5 (A = E0 35 105 pg/kg B, T 25 B
ML oA 5T R W, YR & )
(100 wg/kg)25-OH-D, 23 H BB 414145461,

AR 55 v, A R U I 25-OH-D, 5 4k 4E
F D, 3 xR TG ) S BE K i LS R AL TS
WER W HER AN 135.0 wg/kg 25-OH-D,, 5 4k 4=
D, 5T o A, R LA R 3 AR Ok
FHWF5E R W, 25-OH-D, 2 5 1 39 B 8% LA K |
WILEF L A/ FR BB, 25-OH-D, 1] fi§
SR A RN BT, AR SR A LT at
b {5 Bozkurt 25" i 5% 45 S — 5, R X L {
FEIEF G EIN T,
32 25-OH-D, 544 ZD, £ /I A EZE
Ih 68 B

WM, e /B R D Z AR nT iE Ak T 4 M, 30
EomE g &M 1,25- %44 % D, [1,25-
(OH),-D, 1, %60 35 40 i 1) 43 Ak 3¢ 5 2L A o 22
PEVEY . 25-OH-D, 76§ EHh #4k 1, 25-
(OH),-D,, 1,25-(OH),-D, X} 54/ 5 Ik 40 A
HERTAE, W5 A A MR PA =
Z8 PR A % 1E & D) BE I P BN S IE A
VTR AT B A B, 3% 6 B0 20 B 7E 2R 8 S TR T Y
G R INBE AR A EE R L, k%
N il e R N | Bl e o D /o X =18 L
BUAR G S, 3 B iR B . Chou %'V BiF 53 %
B, ARG AE B G V0 1T IG B B ) R R 25-OH-
D, SUCGEI R AR s, AR ES R E I,
TR A N 25-OH-D, 5 4E4E % D, 38 % A 1 )
RIEDIREREA — &, H HA R &, Mk
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S

RESRH TR B 14 H % I H B F8 bR AT B
67.5 pg/kg 25-OH-D, 54 £ K D, I 4 A fS K
A B W FE 135.0 wg/kg 25-OH-D, 5 4 4=
% DAL SR A SRR B — T U A HLAAR
PEEALE W WA E R, S8 TARKNE
FEY B | A KPR REFRAR, X 5 A4 KRB HR A —
B o — T Tt 1 B e g T AR S = B SR T P BB
FIIFEIE N T ML X S S5 B85 1 8 0 O M A
it — I IESE
33 25-OHD, 544 &ZD, AN AWBE
REEEEL TN

X R E B HRE AT R EENAEY
SRR AR 8 KT T B2 5 B0 R R R K
San Ol N R YGRS
JRUCR ) diA: R D, B HAR A AT S Y
B BRI 45 R R W, 5 25-0H-D,
YA R D, YIRS M L, AR N135.0 pe/kg
25-OH-D, 544 % D, i & 1 35 Hid
PRI 1L 37 65 7 o 5 R) 2 o AR R 0T AR AR
67.5 ng/kg 25-OH-D, 544 K D, 35 i % PR A%
T AT 14 35 H #0075 55 & A 14 H i S
Eom, AMREY, A - oo R K sk
= s AT RE T MR e R &
SPRAR , T I VR R B B R B A AE T 2 Y
X % W 4A MRS N 135.0 we/kg 25-OH-D, 5 4 4=
E DI Y R R (19 = o = DS L AN R 2
JiL T 8 1) 2 B Ty B 40 L 3 e A i B R
AT BB B, 8 1 5 B 2o 2 0% 1 2 2t 57 1E
W R RO W & B, RO P s o
25-OH-D, 2> 8 /& A XS I35 45 & 1, R 4EAEE D
AR 23 Xt PR X sl R A5 ) R A AR R A
TR P e R D, KT 1Y A8 1k 2 B4 I AR RS
JEE MK Ay f ik B AR R, 5
25-OH-D, 544 K D, I HIR A AH H, T A i
i 25-OH-D, 544 % D, i i F 1 7 AW 35
H S A K o3 5 A2 2 i I 1 B0 R, A AR T n
67.5 pg/kg 25-OH-D, 544 % D, I 5 W & FEAK
T AN 14 H AR E LR Sy S DL & 35 H i
FR R o i, ok A R AT R IT R W, SR R AR
AN 12.5 1 25.0 pg/kg 25-OH-D, 2= i & 7 A
X [ 5 i SOMLUR 4y 85 Bl i . Zhang %YL
W98 & B, A HP s 69 we/kg 25-OH-D, 1] 14 i1
T3 112 B 45 5

4 % it

T AR N 25-OH-D, 4k & D, Xt T
RS A KPR DI ie IR E A W E
], ELELA 50 S 4RO 1, R B R AR N 135.0 pg/ke
25-OH-D, 5484 % D, HLFRUR T4,
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mineralization and intestinal vitamin D receptor gene

Effects of 25-Hydroxyvitamin D, and Vitamin D, Eutectic on Growth
Performance, Immune Function and Tibia Development of Meat Ducks

WANG Haoyu LIU Yanfen ZHANG Keying DING Xuemei BAI Shiping WANG Jianping
PENG Huanwei XUAN Yue SU Zhuowei ZENG Qiufeng "

( Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Ministry of Agriculture and Rural Affaires,
Sichuan Province, Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu 611130, China)

Abstract; This study was conducted to investigate the effects of a new type vitamin additive containing 25
hydroxyvitamin D,(25-OH-D,) and vitamin D, eutectic on growth performance, immune function and tibial
development of meat ducks. A total of 360 one-day-old healthy Cherry Valley male ducks were randomly as-
signed to 3 groups with 6 replicates per group and 20 ducks per replicate. Ducks in T1 group 1were fed a basal
diet supplemented with 69.0 ng/kg 25-OH-D, and 66.0 pwg/kg vitamin D, physical mixture, ducks in T2 group
2 were fed a basal diet supplemented with 135.0 pg/kg 25-OH-D, and vitamin D, eutectic, and ducks in T3
group 3 were fed a basal diet supplemented with 67.5 nwg/kg 25-OH-D, and vitamin D, eutectic. The experi-
ment lasted for 35 days, and consisted two phases of 1 to 14 days of age and 15 to 35 days of age. The results
showed as follows: 1) compared with T1 group, the body weight at 35 days of age and average daily gain
(ADG) and average daily feed intake ( ADFI) during 15 to 35 days of age and 1 to 35 days of age of meat
ducks of T2 group were significantly increased ( P<0.05) , the breast muscle brightness value at 35 days of age
was significantly increased ( P<0.05), the spleen index at 35 days of age was significantly decreased ( P<
0.05) , the serum type 1 C-terminal peptide content at 14 days of age and serum calcium content at 35 days of
age were significantly increased ( P<0.05), and the tibial ash content and tibial growth plate width and width
coefficient were significantly increased ( P<0.05).2) Compared with T1 group, the ADG during 1 to 35 days
of age and ADFI during 15 to 35 days of age of meat ducks of T3 group were significantly increased ( P<
0.05) , the blood acidophile percentage at 14 days of age and blood monocyte count at 35 days of age were sig-
nificantly increased ( P<0.05) , the contents of calcium and calcitonin in serum at 14 days of age were signifi-
cantly decreased ( P<0.05) , the tibia calcium content at 14 days of age and tibia volume and ash content at 35
days of age were significantly decreased ( P<0.05), and the thickness, thickness index, width index and
cross-sectional area of tibia growth plate at 35 days of age were significantly increased ( P<0.05). 3) Com-
pared with T2 group, the breast muscle shear force at 35 days of age of meat ducks of T3 group was signifi-
cantly increased ( P<0.05) , the bursa of Fabricius index at 14 days of age and spleen index at 35 days of age

were significantly increased ( P<0.05) , the blood neutrophils percentage, monocyte percentage, basophils per-
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centage and monocyte count at 14 days of age were significantly increased ( P<0.05) , the blood lymphocyte
percentage at 14 days of age was significantly decreased ( P<0.05) , the serum calcitonin content at 14 days of
age and serum calcium and type I C-terminal peptide content at 35 days of age were significantly decreased
(P<0.05), and the width and width index of tibia growth plate at 14 days of age were significantly increased
(P<0.05). In conclusion, dietary 25-OH-D, and vitamin D, eutectic supplementation have significant effects
on the growth performance, immune function and tibial development of meat ducks, and has a dose depend-
ence, it is showed that dietary 135.0 pg/kg 25-OH-D, and vitamin D, eutectic have better results. [ Chinese
Journal of Animal Nutrition, 2021, 33(3) :1469-1481 ]

Key words: 25-hydroxyvitamin D, and vitamin D, eutectic; meat ducks; growth performance; immune func-

tion; tibial development; growth plate coefficient



