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A HEGHE  RREHESTHS > MPERERNE - Ik (1988) EH—REAFERTIR
BEINRIMEAER A > 5% (1984) BRERBAREIRE > TTHBIERHEER A /K - Dean
(1985) fEHALFIBEEE R ERETE LR A RETERER 2,200 IU/kg > 1 NRC (1984) #
BB RERERR 4,000 IU/kg  #55% (1984) Rk (1988) FE# L BRI 3 Bl AU
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FyBitRE% 35 £ - Shen (1985) fEHIREEMAREC LRARTHEER A &K 2,200 E 22,200

(1) RBREEESER -
(2) THEREZEGSEEHRA -
(3) Corresponding author.



328 REMER A BT BERERER R E

IU/kg AHEREER  HE - ERRIHMLERER 1 B# . BIME - {5 McDowell (1989) f5HIB
DIREIEEERHBY AR » Baker of al (1967) HBETASHER A FHINEEREER
PHEFE8ET - 45 (1984) FBESCMER A BIETREABINE - WAEERE - BRERT
HIEER A BIMEERERRBEEEN 1.25 F 75 % ? XHEEN - BRERRTERYES
RN BRAN - FROVBESE—F G - Rt ARBRS BN EaBMAR A HHLEE
ERMRCEE  WEVTFARSSEEER A HETFRERERCEATR » BEEREER
fkRES2E -

MEIERTTE

1. dEmaEs

EBEEA 1 Hiep =B LER  ENEEML (P 4442 g) BLER > ARE
o EBOEOR 4 EREA - SRS 2 W SR 20 & (AREE) > 6 160 & - ASK
HREmERE - SWRETE 124X85 cm » BR LA GHERBEER - SREREEES BB
DUREXR-AREMBERAB D REAEE (£ 1) HELE 1875% ; R#6E 3,038
keal/kg » WERIEIMMES A ZERELBETRS > VRINEH 5500, 11,000, 22,000 £ 33,000
[U/kg « 7 AIRAFLIRER G HLE - FPREUKIRT R - BRFHALSEERES 7 A #B
% 338 (0~3 ElE) -

® 1. HERETREMER

Table 1. Composition of experimental diet

Ingredients ‘ %
Yellow corn 65.80
Soybean meal, 44 % 30.85
Dicalcium phosphate 1.50
Limestone, pulverized 0.80
Todized salt 0.40
L-Lysine 0.10
DL-Methionine 0.05
Premix* 0.5
Total 100
Calculated value

Crude protein, 9% 18.75
ME, kcal/kg 3038
Calcium, % 0.8
Available phosphorous, % 0.4

* Supplied per kilogram of diet : Vit. D, 1200 ICU ; Vit E, 10 IU ; Vit. K;, 2 mg; Vit. B;,2 mg ;
Vit. B, 5 mg; Vit. B, 0.2 mg; Vit. By, 0.03 mg ; Ca-pantothenate 10 mg ; Niacin, 50 mg ;
Folic acid, 0.5 mg; Choline, 300 mg ; Biotin, 0.1 mg; Fe, 80 mg ; Mn, 50 mg; Cu, 10 mg; Mg,
25.3 mg; Se, 0.15 mg; Zn, 60 mg.
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(1) ERMER
RREEA AR BENESRIREAREEREREE -

(i) HEAREEEEREHE
RERHERAT 1 HM L TIRERE 8 /N [RE T EREAERER 6 £ » AR 2
BHE & 48 & ST ORI 5 ml % WREKEERINES - B FREEREE - LIE
FEMTENBEE > LUEFEAHRE (diginatic caliper) HIERERE -

(i) FEEHRS ~ 85 - BEELEE . HIE
CERIREMKE (1989) EafE (1991) ARt FEEHiETE » SLLABR R ZBRAE 48 /)
B REEREEE - WLl 600°C KL 5 /N REIERS & ERIFERKIR - $5EE5EHK
R R FEER (CNS, 1983) Frlt AR Tt (Polarized Zeeman Atomic Absorption
Spectrophotometer, Hitachi Model Z-6100) I'EZ ; BiLL AOAC (1980) HI'EZ °

(v) MZESE - BREASEBRE & HIE
IMEES5 ~ PR MEEEE ke (1989) Atz Ak @ W DARFROLREEEIE < - B2l AOAC
(1980) Z AEBEIEZ -

. #RETo4r

A ETEEERERMETSHTR#H (Statistical Analysis System, 1988 » f&if§ SAS) By
ELEWME 0 fk GLM (General linear models) fEFF#EfT# 5547 > WK/ EHFIFE (Least
squares means) {&i5t il ELEREEBEAR 9 (E Z REEE -

FESR BT AR

EEERER A UL FRNE - REERANBEIHZEIINE 2 - R 2ERELERE
123 BB EHBEELIRIIMESR A 22,000 1U/kg ZREHEEESE - WEHR
#H#E (5,500 IU/kg) HREEWZER (P<0.05) - BEHER A SHEMNERER (McDowell,
1989) » AHERRIIAEER A &R 22,000 IU/kg B+ FIRERGUCEZHE » BULBIETR
LZREE > MIEFSHE -

T FRTE 2 B CEAHFEEERFSH] 52.78 ~ 55.06 ~ 51.68 K& 50.61 g DAYRAIN 11,000
U/kg CRREMAERE (P<0.05)  MEEZRMEIGITHEEE TR - BEHEER A gRE
Yk eEE (McDowell, 1989) » ARG+ BIEL SIRHRAR » RE 2 HRIHEER A FEF
BN L3R INIERIFRAEE  SEHECHNEEESZE (P>0.05) -

BEL BB AIRINERE 1 & 2 B SREEC HEEENER (P>0.05) 5 {57 3 B& 26k
PERAFEREAER A IR EINT R EHBCER R RN - B2 FRSRIUER 22,000
IU/kg gfE (P<0.05)-

HEFEEE (g/100g BW) FERIRHESR A SR T - IKRF2 515 2.99 ~ 2.73 -
2.62 & 2.61 > DLEARIN 33,000 IU/kg BBEMHZ 2.61 BEE X HHENEBHEEEZECZR (P
0.05) » HHHITIE EEAARMEAR A 22 &M (r=-0.30; P<0.05) > HiEFHE Y=3.20
—0.49X 10X +0.95X 10°X? (X : fAl4EZ A S8 > [U/kg Y © FBAFIRES s R?=0.21) -
BYRRMER A S BB\ 90% FFERITE (Kirk, 1962 ; McDowell, 1989) » TS EERTIR#E4:
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R A SEFEZERTHER A PINEZIBINMEEIT (5 > 1984 5 Shen, 1985) » NHEAER A
B BYHNTERAEE E5E (McDowell, 1989) » AN ERSE + BISMAM AT E BHPEETRIMEE R
A SEZBIN TR  HEFBEEESTZIRE  MEE—PHN - REEE REHKSE
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B 9% R*=0.24) -
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BRHfEE R A SEZEINMES - KFESFE 074~ 0.87~ 0.91 K 1.03 » DIRIMHEA SR 33,000
1U/kg BRIEAEEREZ S I RORIIAEESR A 11,000 1U/kg BR¥EAH (P <0.05) - DRI #EL
R A S8 i 3 BB EINEMSRGE FIEE R KM AR EEER T2 FLEMI > ERSE
HREES REHEKS > REKSCH  BRESEEAHERZENEE  HBBREERN
1 HIEERRIEER A 885K 33,000 1U/kg $ELFRTMEZSHE » LS McDowell
(1989) BBIERBEWI BEEFRTHER A Z2NEIE LREEEETE S 4 F 10 ££ - ®LUE
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R2. BEEHEERAYIERETFREBINE -  REBERANBERIEE
Table 2. The effects of high level of vitamin A on body weight gain, feed consumption, and

feed efficiency in mule ducklings

Vitamin A levels (IU/kg)

Ttem Control 11,000 22,000 33,000 SE
5,500 (2" x)! (4 x)! (6 x)!
Average daily gain, g (Each treatment N=40)
1 wk 9.56* 9.87 *® 10.61 ® 9.75% 0.17
2 wk 21.26* 22.30 *® 22.94° 21.33°® 0.27
3 wk 30.82 ® 32.49 = 33.72° 31.21%# 1.21
0~3 wk 20.55 * 21.66 * 22.48 ® 20.80 ** 0.25
Feed consumption, g/bird/day
1 wk 19.12 16.50 17.76 16.85 0.75
2 wk 52.78 55.06 ° 51.68 * 50.61 * 0.35
3 wk 83.64 88.20 87.67 88.27 0.81
0~3 wk 51.97 53.55 52.53 52.17 0.51
Feed efficiency, gain/feed
1 wk 0.5091 0.5986 0.5976 0.5805 0.0186
2 wk 0.4028 0.4052 0.4441 0.4217 0.0060
3 wk 0.3685 * 0.3688 * 0.3847° 0.3536 * 0.0020
0~3 wk 0.3954 * 0.4049 *® 0.4282° 0.3989 * 0.0030

> : Means with the different superscripts differ significantly (P <0.05).
't The level of vitamin A based on times.
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#3. HEMERAYERELFRIEE  RERSEE - REHEMEHE - BSEREC Y
Table 3. The effects of high level of vitamin A on liver weight, tibia ash, tibia and plasma

calcium, phosphorous and magnesium concentrations in 3 wk old mule ducklings

Vitamin A levels (IU/kg)

Ttem Control 11,000 22,000 83000  SEM
5,500 2 x)! (4 x)! (6 x)!
Average live body weight, g
462.9 501.8 480.9 486.6 8.3

(Each treatment N=12)

Relative liver weight, g/100 BW 2.99 ° 2.73 % 2.62* 2.61° 0.06
Tibia weight, g 1.20 1.24 1.23 1.22 0.01
Tibia length, mm 67.65 68.58 68.15 68.18 3.48
Tibia ash, g 0.66 0.67 0.67 0.66 0.01
Percentage calcium in tibia ash, % 64.96 63.79 64.96 65.49 0.86
Percentage phosphorous in tibia ash, % 18.51 17.76 17.76 17.81 0.19
Percentage magnesium in tibia ash, % 0.82 0.81 0.82 0.82 0.01
Plasma calcium, mg/100 dL 13.37° 11.83° 11.80° 9.51® 0.28
Plasma phosphorous, mg/100 dL 9.70 9.99 10.16 9.88 0.18
Plasma magnesium, mg/100 dL 1.30 1.27 1.13 1.27 0.03
Ratio of plasma phosphorous to calcium, ’ 0.74 0.87 @ 0.91 b 1.03°¢ 0.03

P/Ca

#¢ ! Means with the different superscripts differ significantly (P <0.05).
!: Same as footnote in Table 2.
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Abstract

The purpose of this study was to determine the effect of high level vitamin A on the
growth performance in mule ducklings. One hundred and sixty day-old mule ducklings with
similar body weight were randomly divided into four treatments. Each treatment of
ducklings was fed on one of four experimental diets containing 5,500, 11,000, 22,000 and
33,000 IU/kg vitamin A. The experiment lasted for 3 weeks, body weight and feed
efficiency were measured every week. At 3 wk of age, plasma was drawn for analysis of
calcium and phophorous concentration. At the end of the experiment, twelve birds from
each treatment were sacrificed to examine the liver and tibia traits. The results indicated
that the ducklings fed 2,2000 IU/kg vitamin A diet had largest average daily gain among
the treatments (P <(0.05). The ducklings fed 2,2000 IU/kg vitamin A diet had best feed
efficiency than those receiving 5,500 and 3,3000 IU/kg vitamin A diet (P <0.05). There
were no significant differences in plasma phosphorous, magnesium concentrations, tibia
weight, tibia length, tibia ash, and calcium, phosphorous and magnesium contents in tibia
ash among treatments (P>>0.05). Relative liver weight and plasma calcium concentrations
decreased with the dietary vitamin A level, but the ratio of plasma phosphorous to calcium

concentrations increased with the increase of dietary vitamin A level.

Key words : Mule ducklings, Vitamin A, Growth performance.
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