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US SRS ABIRRER D - RHEREER » 2 IaiSER S EEIDRERE AT - FRINAEREIE
R ARG SR B S S RS TE B TERE D B A IEEAVE B - AsSpiaT e 5 8 MREE SR
ERIIE A B ISR R 2L EE 2 2% - DIERIE T Sk1% 2 29 1l A BNG 27 & Rlbadhy - Bt a =4
4 9 & - JrAlEReE T1 gkl (HHRH - $55 8 1.03% ) ~ T2 (EESR > #5578 3.03% ) B T3 (§5& & 1.03% + 1R
B SRR HY) 0.20% ) > &S HEEERET 180 g - 33 HE S ETE MG RS ~ B TEE REE TE8E
56 [l - & 4 BFE— O TSI ER HFERMPEBIETE R - SBGERER - 25888 30 £ 54 B¢
HIRGEIR/ VAT 3.3 — 6.0% » T1 ~ T2 J¢ T3 % 3 {E4HAIHVE R E 7 A Fs 1.32£0.10 ~ 1.34 £ 0.11 2 1.50 £0.13 mL » X
ISR SR A B0 T3 4H 2 fF i s 83 = A oAt —4H (P < 0.05) s i TR 77 Al 55 2.66 £ 0.23 ~2.36 £ 0.16 52 2.53
+0.27 x 10’ spz/mL > 4K5 T4 75 3.55 £ 0.41 ~ 3.15 £ 0.33 £ 3.73 £0.48 x 10° spz » T1 ~ T3 25 40 i Tl
B THEEE SN T2 (P <0.05) » HAHMZTEE FRAMPEBIERE REHAR - &5 LTl - DEaiERm 2 EER
HRET A B ARG TR A T8 - R NIIREE S - iR A BIRITE R E
BEEFE R EREE T IRRBRIEE RIS -

BEgEE - /IS - 85 - IREE BRI - BERtER -

i

BN ESY 3,500 F & AN » H A A ES (Muscovy ducks) BLRFHG (Kaiya ducks) DA RIS i =0E
N TH G4 FER 130G (mule ducks) &5 ARG A R 76.8% Ry Kok (1TEPEEEZ B » 2020 ) - L3HEIE A
JBRIFEAC AR RS - BB E LR E A EN ZHSH (Marie-Etancelin ef al., 2008) « Fy T 4ERF S 2 %
HEREAEE T HBIRE > 5E 3 — 4 REIBATLRE—X > HEAHBEERNEHEHZEEGBES - CHE
BRZGZEABNHERDE (25 > 1996 ) » B (2016) HEfTEI AN E - ~F195E 1,000 ELIE ST
fE 40 — 50 EAENE > UERRER AN TRIEER > DAEEAMH LB - SIRNEESRS > (852 ABR S
EH/D > FHEEEER > &F 87.5% WIS LIS ZE E R e RIS NG A EBIE - Btz 4h > A
SHVEBRNEEWRZHR - FRAEZEIAEZS R ARG EE B ARCE 7 N B & e A A RN &
AR o AMEE EEANEREET > HEL BN EEENREEESEBAT » B8R 2FKEn
NS bR TR AN B EEEEE - E R R A FHEEEHE SIS E REE
HE A EEESEE (Tyler and Bekker, 2012) - SEE | WT52Z2 & (National Research Council, NRC) 3f7 fE i EEfE /N 5
HEBREEE » HABWZ D » 725 BB RIERIITZE LSS & S sy E S HHE R T (Btuk ef al.,
20006) ° §5 R 4ERFEIY AR B ENIGEE T G BB E T © BET R R S MBS - (HERINE e
PHNEZEEE SO ~ S5IE R B IR 255 (Curhan et al., 1993) - $58ET- AR HEMTS2HZN (Jones, 1975) - REufE
B & 2 THRE (Ashizawa and Wishart, 1987) » 4ERFIETACGHFIAHRERERYIIEE - H ARG B b - 85
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1k~ JEREFITEES K FE A 00 28 (Kanyinji and Maeda, 2010 ; Rahman et al., 2014) » f NRC (1994) i fEHEE E T & -
Khalil ef al. (2012) &5 > fy T GEFFRENASER LS » GETIS2 2N EREDEAERE - FREEERERE
g AEMERERENZE e EIERENEFAE ST o IREE R EZEHY) (Rhizopus fermentation extract,
RE) AR B B ARG » w48 2 R R R R RCR - BB ST WS TE 9 R BT ZE BB 2 Follicle-
stimulating hormone (FSH) Jz Luteinizing hormone (LH) J2FE » i 0] it E & S IEHA W BEE I & E (&H 0 2004 5
%> 2015 ) HERISZ ANETE R R ETERE 1N A IERIAVE B (BE Rk - 2017) - HRALLS$5 a0 AR A S ER
mnE K ETERCR BN I EE R A —E > AFBAVHEHERERE D - Al 5 EERaT R RE EISRIAYES & 2 PR E
HEETEZHWIANIN - HABSERIEIRZ 228 - DItEESETER -

IL.

1.

M T A

SEREY)

SElEIEH 2 3 &S &S5 (White Muscovy LRI 1) » £8EER@h) 0838 i Fl/ NEF SR FEIREER (F
SVEBENFE 106011 5% ) - AYEHE 27 FHEHE - 48 2 A - §H 2 R > DIEEEIRILAIREE S - T A TG 8%
PR PR P BRI LR AR IE BV A NS 27 & Rl BelB e -

() tEERE

SZEVATES 0 2 3 HE R EHE - FRHE 24 h 2 ROBEENE - BRE S BEHHERE (f4R - CP 18.9% ~ ME 2,940

keal/kg ) ; 4 & 28 il Ry E AR - eREA 5 pA R AR CRR - CP 13.6% ~ ME 2,680 keal/kg ) < 0 — 10

FEEE R s =R 0 11 A HERIEE - SR e R N 2RSS - 28 Al 2 AT SBIEERA AL

> 29 1% o EER I TR 30 min ZE5EIREFREZE 17 h/d (2> 2010 ) » A TORIR58E Ry 206 £ 34 Lux

(159 — 264 Lux) (Digital Lux Meter,TES-1330A, Taiwan) - 30 #E#EEE » & H EE 1Y R B S5 B N U8 = 2

imss T 2 180 g BRAF LAVERIMERAR A EIRAVASE 2 allRsi | -

(i) FEmpER

27 E SIS ET 20 D MR =4 - B9 43 TIAREE T1 : EHHR4H (FEI5 28 1.03% ) T2 (75
$54H - EENE - fEKEES SR 3.03% ) 20 T3 (GRS & & 1.03% + 0.2% MREE SR AW ) & =T -

FEFHEERE] 180 g - HPREEEAI ATENL (A2 0 28) > LR 1R 1 - 29 8

Z 32 AN S pR A B B R AR R AR R Ryt EnaaiE 2 A ERH - 33 MEE R 56 Ml - BB E AN TERE

FHISHE R ERLEE N BT A FISERERE 2 X RISEHEE - e EEER - 77

F533 — 3435 —36~37 —38-39 — 4041 — 4243 — 4445 — 46 ~47 — 4849 — 50~ 51 — 52~

53 — 54 K7 55 — 56 JHESEE 12 4H -

HIETHH

() #9EE © SEMEAHENE 4 8 > 43 H17 30 ~ 34 ~ 38 ~ 42 ~ 46 ~ 50 K 54 HETEE -

(i) 5K E (semen volume, mL) : FREEF(IEIRIZ - DA 1 mL fE R EHEHEKE -

(iii) FH TR (sperm concentration, spz/mL) @ HY 50 pL &5/ AZER 10 mL 7Y 0.9% AEH & @ /KayEk & o o (#
FHE i =) 28 (Vortex-Genie 2, Taiwan) DA77 # 1,000 §8 7 $8H0E ~) 20 s 1% > HEEOE HL2 mL HBRAVER -
PAG3 AeHETEET (SP-830 +, Metertech Inc., Taiwan) & 535 nm 7 & FOHEEAE - KRG 2 BB DUMERETER
SR ZE TR B AR L E TR E 2 R B A G REE T RE -

(iv) 45524 (total spermatozoa number, spz) : &% & S5 R E Y TRIER] B 48ks T8 -

(v) JEE T (live sperms, %) © DL 1.6 g {74 (eosin Y disodium salt, E6003) Kz 6 g Zf#7 5 (nigrosin water soluble,
N4754) 755 100 mL Y 0.9% 2 A FREE K > FCBIB AL — AR B AL o HL 10 pL BRI 1 mL Syt
B HENRARNERATE 2 76 0 LS pL #eiiEREEEs R L S ETHRR 0 R 2 REN
i tEZERATER (Axio Lab Al, Zeiss, USA) TEIZE » BHEFRABEREIZE 5 (MR8 300 &1 2 0EE % -

M) FFTFIPREIEE % © S{EE ARSI 22 T (E G B A0 300 €15 F 2 IPREIE R E » kI /AT E G T RE
ZIEHFR -

&Giatorth
BB 2 BHR ASET 73 i A4 EHEHEE (SAS, 2011) 2 GENMOD 27 #7774 » FFLA-R J7 € (Chi-Square

Test) fg i 2% [Ela B EfeE < /N JT P 1E (least squares means) FYZZSEEAE M » WLL P < 0.05 FRZE /KA -
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* 1. GRS e BB IR M E S AW A B IR IR & s SRt ia i 5 B e B p st RE
Table 1. The ingredients and calculated nutrient levels of experimental diets with various calcium levels and RE
supplementation for Muscovy drakes semen traits

Item Tl T2 T3
Ingredients (%)

Corn 54.44 49.94 53.84
Soybean meal 26.50 27.00 26.50
Wheat bran 7.50 6.50 7.50
Yeast 2.00 2.00 2.00
Fish meal 2.00 3.30 2.00
Rice bran 4.00 0 4.00
Dicalcium phosphate 1.50 1.50 1.50
Limestone 1.40 6.60 1.40
Iodized salt 0.40 0.40 0.40
Soybean oil 0 2.50 0
DL-Methionine 0.05 0.05 0.05
Choline chlorides (50%) 0.08 0.08 0.08
Rhizopus fermentation extracts (33%) 0 0 0.60
Vitamin premix' 0.03 0.03 0.03
Mineral premix’ 0.10 0.10 0.10
Calculated composition

Metabolizable Energy (kcal/kg) 2,714 2,692 2,714
Crude protein (%) 20.08 20.19 20.21
Ca (%) 1.03 3.03 1.03
Analyzed composition

Crude Protein (%) 18.13 18.14 18.30
Ca (%) 1.05 3.06 1.03

" Supplied per kg diet: Vit A 15000 TU; Vit D, 3,000 IU; Vit E 22.5 IU; Vit K 6 mg; Vit B, 3 mg; Vit B, 9 mg; Vit B, 6 mg;
Vit By, 0.03 mg; Biotin 0.03 mg; Folic acid 1.5 mg; L-Lysine 25 mg; Nicotinic acid 60 mg and Pantothenic acid 18 mg.
* Supplied per kg diet: Cu: 15 mg; Fe 90 mg; Zn 90 mg; Mn 100 mg; I 1 mg; Co 0.15 mg and Se 0.25 mg.

e RN B

B S ABISAS E S LWIFR 2 AR - sABAEISAE 30 Aleis ZASE Y 5.5 — 5.7 kg » 812 (1996) Airil
NFEWERFEGE T2 5.6 kg —E1 - ZAHABRIS &R 30 HERIEL - & H G NIER 2SR MBS E L RS T2 180
g B EHIMEREE A RIRHVES E - DU = SRS A FE 1 AE (Romero-Sanchez ef al., 2007a) - F4HEEEH 30 & 54 1
B EE R 185.9 — 341.7 g (3.3 — 6.0%) = F R FAZE - Zhang er al. (1999) [ ATEZEST I 28 ~ 32 ~ 36 ~ 40 »
46 K 52 PSS RENK 2 ] & 4 BVE > sHE SRR EHESE ) > ZUTRERIES - EEGE 8 T8
BRI B E 2 AR B ER - AR - 46 BB E 2 IR EAHRE - Romero-Sanchez et al. (2007b)
FFEATEREE 27 3] 32 BB EEE —XR > 33 — 64 [ilipE 2 BHE—X > &4 8FE > (MhEEFAREAES
EHEMERE 28 SUBRTE 32 2 48 Al DRI REI RS E T E > 17 40 Bl > EABEERE ITET
F% > 49 iRtz - HLUEHMEI S ¢ BREEER - 0T RENEIZEIKE - SF2MRtEE  SHEER e BafE ke
BB HAEEREEE JI(E (Bramwell ef al.,, 1996, Hocking and Bernard, 2000) - A<ztEs & 4H A/ H BL67 & S BB N e 2
RS T 2 180 g LIEHIMER VG AFBISAVRSE > PLAE BN 6 2N C DAEFF R A TR -
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§5 R dERF Y AR E RIS 0 G2 5B RS B RRRE ~ RAET R S S EEE B 0 Nguyen et al. (2016) f5iH
& BB EIGHEEEE (TIREN Ca’ BN S ) (MBS TE A TER e H i EE E A 0 B
EGEET-E A ST T A B RE N E B (LB FINE AR flNASEEES A - SSEK BTN 2%
(Curhan et al., 1993) - Namntu (2016) A 3.05% = #5aafeanas 32 — 41 /85 AfEZE » Shafey and McDonald (1991) 451
16 Hiie A% 2.62% = 856AfE1% - HER NP ERESL - A4S R BN IREBE S EZEWIR AR - IAEEK
He B HIZ5 - BESE (2015) DL 0.2% fRENE ZEZ AW R GiR et - 2 > W& e iEHAeR -

*®2. RIS BEIRIREE R FAWE AEINN 30 £ 54 Bkl ER L2 E
Table 2. Effects of dietary calcium level and RE supplementation on body weight of Muscovy drakes from 30 to 54 wks of

age
Weeks of Age Body Weight (g)

T1 T2 T3
30 5,537 £ 566 5,716 £ 353 5,691 1309
34 5,476 £ 526 5,571 434 5,639 + 577
38 5,421 £530 5,531£550 5,698 £ 309
42 5,378 £ 543 5,416 £ 455 5,702 £ 278
46 5,362 £ 578 5,551 £504 5,696 =347
50 52121586 5,386 £ 507 5,525 1451
54 5,212 £ 668 5,374 £ 569 5,505 1540
Weight gained (g) -325+59 -342 80 -186 £ 86
Percentage of weight lost (%) 5.9 6.0 33

Mean £ SD, n=9.
T1: Ca 1.0%; T2: Ca 3.0%; T3: Ca 1.0% + RE 0.2%.

FZHHFBRAFINHRE - B R RS TR s S BB E 1 — 3 - RH IR AEIS EHAVE
FEFET > REEREEWEIORE (3 -9 H) - A%EIEN 29 Bk v FlAET A THRERK (FE > 2019) > 30 —
32 Bl FEVERGEN > E 55 EERE PG 2R MM IS ¢ BRI A Ot R R R F NS TR - (EAEH M
PN & BHE IR A AR 7 85 (Jacquet and Sauveur, 1995) © BT (2019) i d IS HEEC BRSBTS 4EHE
T FBREHR 29 Bt - BB R0 - 53 BEEEE T © BT RELL 29 £ 32 Bl ES B0
FRPNHEREE - SUFTETARAFINEIEIRE TERAVEE T - DUSIEYIRIRY 29 2 32 Bl (K - B Zy
i Z 53 EEREE T > EAEAHITES -

== T1:Ca 1.0 %
- @ -T2:Ca3.0%
25 - -=#==-T3:(Cal.0%+ RE 0.2%

O T T T T T T T T T T T T
33-34 35-36 37-38 39-40 41-42 43-44 45-46 47-48 49-50 51-52 53-54 55-56

Weeks of age
I GRS BEUNIRBE SR AAYH A FINERE P -

Fig. 1. Effects of dietary calcium level and RE supplementation on semen volume of Muscovy drakes.
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Fig. 2. Effects of dietary calcium level and RE supplementation on sperm concentration of Muscovy drakes.
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Fig. 3. Effects of dietary calcium level and RE supplementation on ejaculated sperms of Muscovy drakes.
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Table 3. Effects of dietary calcium level and RE supplementation on semen characteristics of Muscovy drakes

26

Semen characteristics T1 T2 T3
Semen volume (mL) 1.32£0.10° 1.34%0.11° 1.50£0.13°
Sperm concentration (10°/mL) 2.66£0.23" 2.36%0.16° 2.53+£027°
Ejaculated spermatozoa (10°) 3.55+0.41° 3.15+0.33° 3.73 1 0.48
Viability (%) 948+1.3 945+1.9 94.6+2.9
Normal morphology (%) 923+5.1 90.1 £3.7 92.5%5.7

“® Means in the same row with different superscripts differ (P < 0.05).
Mean = SD, n= 12.
T1: Ca 1.0%; T2: Ca 3.0%; T3: Ca 1.0% + RE 0.2%.
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FHAFIBHEE - BTRE - R T8 TSR TR OV IR RN 2 R 0F% 3 - =(EH R’

B DL T3 1.50 mL BE2 57 5 4HAY T 1.33 mL (P < 0.05) 5 K5 TR 43 Bl By 2.66 £0.23 ~ 2.36 £0.16 F% 2.53 £ 0.27
x 10° spz/mL » DL T1 B, T3 4027 85 T fE S w5 A T2 4 (P < 0.05) © 4885 78053 Bk 3.55 1 0.41 ~ 3.15+0.33 2 3.73 +
0.48 x 10" spz » BL T1 ~ T3 % —4H X 48K T HEEE S T2 41 (P < 0.05) » Z4HM 2GR TR VRS IE R SR -

L

1L

AP R

Wilson et al, (1969) TR HERTHR PR AIES 0.2 — 39% A4 36 JHA (1 (2 AT A - 46T 3% S5ATNRLE Y 2
KEREBERN 0.7% §56kReH - MEE T RE « i TIEEEE - ZER KL% > AlfE#EE =2 - Eltohamy and
Takahara (1985) 457 12 i A (AR F#E 5.6% = d5aafE - 6267 12 He 2 #8E - TN - aEEHZHD |
ARV R i BTN HS 198 42298 - Kanyinji and Maeda (2010) £ PAITEZEERE 70 4% §5 - HAE REEHIH]
KE+ 57 H RS E R R 488 2 TAYLL GRS - Kappleman er al. (1982) if5E$5HY » 45 THEAFER GRS
$5 (6.2 ~ 3.1 ~ 1.0 ) 0.5%) Z fifg - NgBHARE - T RE - UFFSKERZER - BERAEFETISEE
Vs 2 G 55 R S B AT 44 0 - Fontana er al. (1990) 145 T 20 e A HEA [F$5 & & G lR AR 6T 2 65 HiRHIse s
B> 3.13% §5 2 EEHHE 0.89% $5 & B4 EF U ME FREIMEE EZR - gt R B RERE T S5 28
W@k mE  THE—-BNEER > —RRhEeSNEES S E > HERSE R EENRGEAAm T E -
Hansson et al. (2008) DL## & 69 & L35 S B $50 A » (08 T sy E(LB R B - SHFEFEIHE 2P ROE
MEWE > [F(K52 L ELREH KB S (BB (glutathione peroxidase, GPx) » #8 & /E¥7 I (L (superoxide dismutase,
SOD) F%k Rz B iR (glutathione-S-transferase, GST) HLEA LS » 1EREE LN £ 12 2 H HAk (Canpolat
et al., 2006) » [t EEE DNA W3 > EEEEE > SEEEAAET  IAgilfiE -2 PR EL 2 %5 (Rao
and Shaha, 2000) - #& &8 E1YE5 S E R BUIEMEAETE A GUERIE - 7451 1.5% $58867 26 H » SR ENERK
b [fE KB & (corticosterone) JRE#HZE TS > SEALH SOD ~ M FA(LEHS (catalase, CAT) HlF (L) E M #E3E R
b SENAEEBEALE N EEIE N - S 38 FEEHEEEARY S (3B-hydroxysteroid dehydrogenase, 3B-HSD) F1
17pB- FEEALE R AR 4 (17B-hydroxysteroid dehydrogenase, 17B-HSD) Y {4 B2 A - 110075 52 [E1 B 2 F5 85 )k
Vo iSRRI EEE R - AEE 2 A TERE I ERR(LZ (5 (Chandra er al., 2012) = FIAWFFEFEH
SRS R ER R A AR AN ENEE RS  HeiStEEE R E B 2 RED - REFHEE %
Rl - AEBaiA S kel T AR T~ SR S 2 28 N- FEL -D- KP4 K% (N-methyl-D-aspartic acid, NMDA) 7
G- W TR SR RS R S B S5 8 5 [EUR 4R AS E E MR A FL (permeability transition pore, PTP) HYJF
J o BB SRAS D RERE RN 2% 4 (Froman ez al., 2006) © Rosa ez al. (2010) 58 B TEAZEHRALES S 2 0.90% HYETHE -
EDLVERIEIRE - S8 T B2 i R EEIERCR - Tyler er al. (2021) DIAEIEHE ki5E B/ 4 iR - G
HP : LC (14.5% CP » 1.02% Ca) ~ HP : HC (14.7% CP » 3.04% Ca) ~ LP: LC (11.9% CP » 0.74% Ca) & LP : HC (12.4%
CP > 3.05% Ca) 867 31 — 60 i~ WS4 2R E - SREURERIEED & 8 ARG T
TREHNGEEE A (BT 42 B 5T B eSS - B TREEERE - BT RERENER
Fy 60 I A s HE OIS E5AVAH G - LA G4 R - 52 B aHVEiERE - HiE FREEERE
HHEATHIAESE
fAfE PN IR B S A Y

At R S 2L Y R i b & R AREE TN K T TERE Tl - FLARVKEEAT
BREIRVE D - HhaEEHoREEER - ERe Y KRR e A ny S EERCTEYE (& > 2016 ) - B
FeR (2017) sEFEHY » AERIEI 22 HERIAIN 0.2% ZHUYIREs2 T FRISE RS ~ 70 lee J1 RS2 ALAH ARG 8
% BHRERSE N AR (R A R B TEAE T B IERMVE R » 4 (1970) 45T | HiR A SRR B S 2 Y a2
Z 30 Hie - FRHEAH SR B B W I EE IGAE Nl - S|EAESPRE R s A R4 - 4G T 1 HEA SNk
(Leghorn) 8% HfRMEIE #ELEY) ~ (g » &R 78 HEG » MNIIMREE SR 2 A E B H IR
4 % - BE5E (2015) W72 S BUAR M R S8 B 2 AU RE (R BN 238 5 » JRAE I NSRS MER IS Fe 35 —MEEERIA - B
Jek (2017) DUARHIAR[EIFIE (0 ~ 0.02 J2 0.20%) FRE G 5 B 2 B dal k@ elRaa 5 H e H AR5 2 40 Hilie - 35341 30
H# 2 0.2% ININaHA BE A 2 (53 M TE e 8 e 32 LB EAVHEES - 35 HIRIFA & s IR R AEB AN E
B HENEFEEENE - 60 Hile 2 S|APRERY 7 KEIEFREUN S S N HIEAH - st MBS
it s Bt S B ORI S S B 2E Y 2 B2 By 0.2% » IR IIREE ZEHUY R (& e R B3 & (R e AR
R HEMERGAZ BIIVE R #EAAE TR Z IR« AeA g P55 & & (1%) 7Y T1 B T3 pR B EEES - 7RN10.2%
TRER SR AHIRY T3 42 MR EEEE (P < 0.05) SRR T1 > 0T8N 2L T3 i - EHAZR A

.

%o
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P AEIREE L ERET 180 g B 30 2 54 B -PIIREER/DEY 3.3 — 6.0% » BURZEREE N e LERTEAE
WSFrEE - EARTE A EISAGIUE Y G R A B 0 RS B 1% - DUEEHIBZE AR (& Ca 3.0% ) SREIAENS - A
{RAYRE TR R T8 - £ Ca 1.0% SR IRIIRMIE SR ng IR AR ISR E - ~ 22
HFTEER BT IPRRIER R © &8 LAl s 2 506 F A IR e RETR 5 2 E 514y 1% » BUNRIIRE
B SR AR 0.2% > AITTHETHERE - S IIER S E B F o nn AR RT AR EL -

Z2EXR

T B AR - 2015 © BB R A Y 4 RO IS - BT B SR
BRI 3 - 5B 108111 B - HARSLGEEH Y - Eh -

TR EETRE T - 2020 - EIEGEHESR - https://agrstat.coa.gov.tw/sdweb/public/book/Book.aspx °

BEA -~ BEA  BUNME - PRal— © 1996 - fEE B E AHeR 8 B A BN IR RS MERE 58 - BT 29 ¢
289-296 o

GAEFE © 2004 © Rhizopus SR Y E#E BV REER PIEMERR & 8 M RIEIRZ 2 & - BN RREBECREH YR
BREIERE & 0 B R -

A - 2016 ARG S B AEAWYRmE O 29T - BILZICREORE - RS 2= -

BLERE ~ BREF ~ PRSEIE - 2015 - RAGEZEEWI LB IZ IEA © S5 —JE i =B E fEo R AR s
WS E S 0 56 9598 H - tEAREEGEE g - 2L -

BEERE ~ MR - 2017  ARMESFBEACHWIE N ARSI BERIR 2 28 - PEIEIEEE &6t 46 © 343-360 ©

BRI - 2010 - FHGURFHFNHREEH - BRRAESLERE(LAELEIEEEE - TBEEZEE > 210
o 113-124 H -

BB - BRI -~ SRIa% ~ 2055 - 2016 - SRS RROo4E A RER 20T - TR EEZ B g E s ERAT
105 FEEREGETEM S (CRERER) -

BB - REOR - BOSR - BB ~ SRIARE ~ TRV - PRSEEE ~ BIFEON - 2019 - BB ENNIEIR MR B )7 S2
BRI 2 52 - BEEiftot 52 ¢ 51-57 ©

ABRARK - 1970 - [N ER 2R L CTERZ ST 2VHE ZEICEH T 2WHORIEE - AR AR 45-
12754 -

Ashizawa, K., and G. Wishart. 1987. Resolution of the sperm motility-stimulating principle of fowl seminal plasma into Ca**
and an unidentified low molecular weight factor. J. Reprod. Fertil. 81: 495-499.
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Abstract

Due to the small population of Muscovy drake breeders, complete commercial feed for drake breeders is not available
and infeasible for farm owners to formulate the optimal feeds independently. As a result, the most of drakes are fed with egg-
laying duck feed in Kaiya duck farms, which may exert a negative effect on spermatogenesis. The Rhizopus fermentation
extract (RE) benefits spermatogenesis and reproductive function in some avian species. This study aimed to investigate the
effect of dietary calcium level and RE supplementation on semen traits of Muscovy drake breeders. The 27 Muscovy drakes
at 29 weeks of age after semen collection training were divided randomly into three groups, with 9 animals of each treatment
including 3.03% Ca (T1), 1.03% Ca (T2) and 1.03% Ca + 0.2% RE (T3). Animals were fed with 180 g of fixed ration every
day. Semen was collected twice a week from 33 to 56 weeks of age while the semen volume, sperm concentration and total
spermatozoa number were measured. Animals were weighed every 4 weeks, and the live sperms rate and normal morphology
sperms rate were assessed. The results showed a decline of body weight by about 3.3% - 6.0% from 30 to 54 weeks of age
without any differences among the 3 groups. The semen volume of the T1, T2, and T3 were 1.34 £ 0.11, 1.32 £ 0.10 and 1.50
1 0.13 mL respectively and the T3 group was significantly greater than that of the other two groups (P < 0.05). The sperm
concentration was 2.36 = 0.16, 2.66 = 0.23 and 2.53 £ 0.27 x 10’ spz/mL, and total sperm number was 3.15 * 0.33, 3.55 +
6 0.41 and 3.73 + 0.48 x 10’ spz, respectively, in which T1 and T3 group had significantly higher sperm concentration and
number than those of T2 (P < 0.05). There was no differences in the live sperms rate and normal morphology sperms rate
among the groups. The semen volume in the T3 group was significantly (P < 0.05) higher than that of the T2. In summary,
feeding Muscovy breeders drakes with egg-laying diets lowered sperm concentration and total sperm number. Dietary
supplementation of adding Rhizopus fermentation extract can increase the semen volume of Muscovy drakes after sexual

maturity without affecting their semen concentration, total sperm count, live sperms rate and normal morphology sperms rate.
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