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2 ) WA A R 4 R ) OV A 5 A o ) 7 o A
4 4 R A KT 8 000 TU/kg 5 32 55 41 75 b 1fE
HEAF 5 B Al FAR YR N 2 500 TU/kg 442 A RJ
FRYEA 2 A K452 10 500 .13 000 .15 500
F118 000 TU/ kg, HoAth 4 A= 2 7K 7 5 XF B — B,
Sl AR 2 B NRC (1994 ) 25X bk o C i, 41 B
FEFARWNEL,

®1 EARAMRERKTE(THRER)
Table 1 Composition and nutrient levels of

the basal diet (DM basis) %

I H Items
JEUR} Ingredients

4 Content

F K Corn 62. 00
5 ¥ Soybean meal 25.00
.l Soybean oil 1.50
1% Limestone 8.50
PR E4E CaHPO, 0.90
fa %3 Fish meal 0.88
£k NaCl 0.22
TRIE A} Premix" 1.00
411 Total 100. 00
# K- Nutrient levels”

L e ME/(MJ/kg) 11.20
RLE H 5t CP 16. 80
4E Ca 3.40
W TP 0.55
A4k NaCl 0.11
AR Lys 0.76
FEH R Met 0.24

B Try 0.17

VTR B A T 53 G AR 4 The premix provided the
following per kg of the diet: VA 8 000 IU, VD, 4 200 IU, VE
30 IU,VK, 4.5 mg, VB, 2.3 mg, VB, 8.8 mg, VB;7 mg,
VB, 4.0 mg,VB,, 0. 016 mg, }HEt % niacin 30 mg, &1k IH
i choline chloride 500 mg, 44 Z biotin 0. 2 mg, M-z folic
acid 0.25 mg, Mn 80 mg, Fe 58 mg,Zn 80 mg,Cu 8 mg, |
0.6 mg,Se 0.3 mg,

D ARAE NS, oA I S2iIfE . ME was a calculat-

ed value, while the others were measured values.

1.3 fAFEHE

e IE B AT, 17 RS S T R, Wi gk 2 J Y 2
Rl , AR5 s AR iR . iR ] 42 d, e
TR WEXGR M ENES, BHREM
YOK H5 1B F R Y B EE MG & 1 T OB 16 h/d,
JEHREE T 15 1x.
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1.4.1 A= he

FIERIASE 1 K 0530 K kb B if i) 1) ) 4
T BR T, R e M M R IR . R R St R R
TE, BRE T PFEBEL R, LEL RN,
WA G OB AR TR XS A
JA TR R AR AR L
1.4.2 HIR

R 2 0 T3 1 55 0,21 Fi1 42 R AT,
TSI 10 Bow 2, o 5 B8 3700 4 25 1Y
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JIg Wi AT o i

BT SR o FH BRG0S0 £ B 7 el e L v g
g 3 Ak iy 8 e 8 B, BCHOF A AR o Bk
JE R

GO P K I E .

I 46 50 A5 < RUA3 53000 o X 26 A 42
MR TH IR/ AR 0 A

EEE(%) = (HEH/LEHR) x100;

HEHLE(%) =(HEQH/LEH) x100;

EIE L H (% ) = (HAHE/SEE) x100,

FHAR 1 5 5 0 R L IR BT, KRR D
B E R R AR 2, T 50 =00 R H
BT R BLK 4 & 0 SR A GB/T 6438—
2007 )5k

AIYE (%) =100 — KUK I35 &
ARG Y & (% ) =100 - $HE & & -
ARG & i - K& - MK & i

1.5 #HiEabE

iR A SAS 9.0 B R T g it Ab B, R
Jfl Duncan [GikZH L, P <0.05 AERFTE,

y &

i

2 #FERESH
2.1 fARYBEER A KEXNEBE SRR M
Hi 3¢ 2l DL, 76 fR MR 4E A R A K
8 000 TU/kgHEft] I, M i fal M 4k 42 3% A JKF-al
PR XY Y H AR AT AR (P <0.05) , FEAIR
FHELL (P <0.05) , 3f HEEH WM 4EA R A K
AT 3 e b ¥ 2 IR R B A L (P <
0.05) o FAIARAEAZR A KX B R B A E A
WERAE A RE (P>0.05)
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Table 2 Effects of dietary vitamin A level on performance of laying hens
B R A KF R ey BHE L € HE [I%£s
Vitamin A level/ Feed intake/ Egg production/ Feed to Laying rate/ Egg weight/ Rate of broken
(1U/kg) (g/d) (g/d) egg %o g eggs/ %
8 000 107.41 40.24° 2.674° 67.23° 59. 74 1.25
10 500 107.97 44.72*% 2.413° 74.78" 59.79 1.31
13 000 108.95 45. 54* 2.403" 74. 82" 60. 86 1.46
15 500 109.19 45.78" 2.405" 76.11° 60. 24 1.98
18 000 106. 26 44.19* 2.413° 73.18* 60.40 1.13
SEM 2.406 1.412 0.079 2. 344 0.418 0.086
P {H P-value
kP Linear 0.888 6 0.083 3 0.065 5 0.119 6 0.193 7 0.792 7
K Quadratic 0.694 0 0.018 5 0.043 9 0.034 1 0.283 4 0.719 6

RS R AR AN RN PR OR 2 57 3% (P <0.05) MR s 7R R 27 AR E (P >0.05) . T,

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 ARFEERAKTINEBERR

b

HI2E 3 W] WL, BEE T MR AE A2 3R A KRR
TR 2 MR IR R BO A E L (P <0.05)
HICHE R TR RO AL (P <0.05) o fAl iR
e R AKX EIZRRE ERREE EO .
ey (P >
0.05) . HFE XM IR UHE) (NY/T 33—2004 )

gy RN UE AN VAN sl A A v

I=VA
7

#eE 1 (8 000 TU/kg) A LE, I MR 4E A= 22 A K2R
10 500 Fi1 15 500 1U/kg B}, H oo i R &5 T
6.91% (P <0.05)f11.17% (P >0.05) , &5
TS T 0.23% (P >0.05) f10.14% (P >
0.05) ;AR 4EA 2 A K P28 18 000 TU/kg B, 25
FEREREFEAR T 3. 65% (P <0.05) , 8 5¢ H H AR
T72.08% (P<0.05),

R3 AREER A KFENEBERRPZM
Table 3 Effects of dietary vitamin A level on egg quality of laying hens
R AR, . B "
e R A K- YRR HogRE EEME mAsE HwbdE  ESCHE
Vitamin A o Eggshell Eggshell Albumen  EEFIM M KHANL Yolk Eggshell
level/ . Eee shaPe thickness/ hardness/ height/ Yolk color Haugh unit proportion/  proportion/
index ( vertical/ ;
(IU/kg) wm (kg/cm®) mm % %
transverse )
8 000 1.32 330. 44 4.278" 6.01 7.08 79.78 27.08 10.95*
10 500 1.32 333.82 4.573" 5.92 7.14 79.69 26.43 10.97*
13 000 1.32 321.33 4.121° 6.03 6.88 79.33 26.59 10.77°
15 500 1.32 329.45 4.328° 6.03 7.14 79.70 26. 56 10.97*
18 000 1.32 322.56 4.121° 6. 04 6. 94 79.44 26.46 10.72°
SEM 0.012 6.198 0.125 0.198 0.212 1.838 0.356 0.140
P {H P-value
2t Linear 0.913 4 0.0849 0.0112 0.7829 0.2717 0.8331 0.7569 0.072 0
YK Quadratic 0.486 7 0.1892 0.040 3 0.896 7 0.360 3 0.976 6 0.688 9 0.037 8
2.3 fARGEER A KEXNBERSHIFM FEW A RZE (P >0.05), FRAPERDY
HIZE 4 FIEE 5 0l UL, A AR AEAE 3R A JREXERS O RIS O o
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Table 4 Effects of dietary vitamin A level on component of eggs ( DM basis) %
fﬁfjnijij;/ TH HLEE H 5 GV LIV ALY KA
DM CP EE CA OM CHO
(TU/kg)
8 000 100 52.15 32 5.6 94.4 10.10
10 500 100 51.96 33 5.5 94.5 9.77
13 000 100 52.32 33 5.5 94.5 9.67
15 500 100 52.43 32 5.6 94.4 9.79
18 000 100 53. 04 32 5.4 94.6 9.77
SEM 0.537 0.5 0.1 0.11 0.761
P {H P-value
2t Linear 0.183 0.4 0.4 0.39 0.791
YK Quadratic 0.334 0.4 0.7 0.70 0.927
A A W TR, R 3 S, T 3R
Carbohydrate was a calculated value, while the others were measured values. The same as below.
RS AMEER A KEXIBEM S IR0 ( & FEAH)
Table 5 Effects of dietary vitamin A level on component of eggs ( fresh egg basis) %
i |7

SRR AT K ORERE RN RKS WAL

Moisture CP EE CA OM CHO
(IU/kg)
8 000 76.8 12 7.5 1.3 22 2.34
10 500 76.9 12 7.6 1.3 22 2.26
13 000 77.1 12 7.5 1.3 22 2.21
15 500 76.9 12 7.4 1.3 22 2.26
18 000 76.9 12 7.3 1.3 22 2.26
SEM 0.1 0.1 0.1 0 0.1 0.17
P {§ P-value
2% Linear 0.55 0.4 0.4 0.3 0.7 0.76
YK Quadratic 0.33 0.4 0. 0.6 0.4 0.89

B RERERARE,

3 i
3.1 (ARMBESR A KEXNEBEFHEENEMN

AR A R aE FE H OFF B E R OT
2LCEEABUNE B R T RE T, IR B )
fi S P e ) E B T AR IR 6 o A A e
AR A K ZETE NY/T 33—2004 #E 7 & 1Y 5 fil
Ak s g ., A R, U 2L A XY R AR TR
8 000 TU/kgHy ALl AR S m4E A= 3R A n] LI &
XS A T, BRAUEH R L, X 5 R T
42180 Kucuk 28 % Steenfeidt 251 {1 i 57 45 1 —
3, A A BT R IR TR IR [RZKSE 1) B -
B R~NZE(0.1.50.6.75.15.00 mg/kg) X} & W re &

ARG R AR A R AT 1, il B2 A, X8 vl BE
SN, MG AL T RS I, A Y
BV D I A — 2 W AU Y &
JEHE UGB , 4k A2 3R AT D 37 50 AR50, A A
T S A g A PR RE R R, B W] L
SRR PR o AT, B X R o 4
R A TRES A SR 3 IR SR AR gL, (A AR
AT HEFFIE R A = YERE M A TR RE A 4E A2 R A
KRR, AE 8 000 TU/kg Y FEAR L 3G In4E A= 3R
A WEREES 25T 3V, SCRE T AL 1 22 4 H XY
IEH A A P PERE A SR P RES 2. 3 W] RE WL 1l
AR ASINAEAR 2R A Z )5 EXG A PR RE RO IR ALY
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A P AR GE A R A K HUE I TS
A Fe i, X AR AR B A . AR A A
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SRR A B A E b R AN M E R A3 W D RE , B
TR 7 X8 3 i 72 i . 7 8 000 TU/kg 12
fifi DARSEURIMAEA R A REG T IRKF A 4EA K A
Xt b K ZH S R W, DT AR R 3 A s TR ER Y R
FEIUR

B W R W SR A e R i A RN R I
F e D REAR I S i BT L
EH A GEA 2R D K R DUGRIE S35 AY 3 7 i .
YRR A MYEE R D AR IR EEA R, BN R
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Effects of Dietary Vitamin A Level on Performance and
Egg Quality of Laying Hens in Winter

CUI Guishan'? YANG Zaibin'®  YANG Weiren' JIANG Shuzhen'
ZHANG Guiguo' SONG Zhenshuai'”®
(1. College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China;
2. Weifang Herao Animal Health Products Co ., Ltd ., Weifang 261041, China)

Abstract; This experiment was conducted to study the effects of dietary vitamin A level on performance and
egg quality of laying hens in winter. A total of 525 healthy Hy-line laying hens were randomly divided into 5
treatments with 5 replicates per treatment and 21 hens per replicate. Hens in the control group were fed a basal
diet ( contained 8 000 IU/kg vitamin A ) , and the others in experimental groups were fed diets which contained
10 500, 13 000, 15 500 and 18 000 IU/kg vitamin A, respectively. All groups had the same level of other vi-
tamins. The experiment lasted for 42 days. The results showed as follows: 1) compared with the control
group, the egg production and laying rate in experimental groups were significantly increased ( P <0.05) , but
the ratio of feed to egg (F/G) was significantly decreased ( P <0.05). The egg production, laying rate and
F/G showed a quadratic equation change with dietary vitamin A level increasing (P <0.05). Dietary vitamin
A level had no significant effects on feed intake, egg weight and the rate of broken eggs (P >0.05). 2) With
dietary vitamin A level increasing, the eggshell hardness showed linear and quadratic equation changes ( P <
0.05), and the eggshell proportion showed a quadratic equation change ( P <0.05). Dietary vitamin A level
had no significant effects on egg shape index, eggshell thickness, albumen height, yolk color, Haugh unit and
yolk proportion (P >0.05). 3) Dietary vitamin A level had no significant effect on component of eggs (P >
0.05). In conclusion, dietary vitamin A level from to 10 500 to 15 500 IU/kg can obtain the best perform-
ance and egg quality of laying hens in winter. [ Chinese Journal of Animal Nutrition, 2014, 26 (3) ;754-
759 ]

Key words: laying hen; vitamin A; performance; egg quality; component of eggs
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