112 ZAEWIZE 56(2) ¢ 112-118, 2023
DOI : 10.6991/JTLR.202306_56(2).0004

SIE Aagd £ R A1t g O

HEL O

Wt H3E - 1ILEE9 H S H s 2 1123 A 13 H

W R

Atst 5 EAEHMEBRIE (U TERERIE) 24K - BHEM AL CEERER - HESR 7
— ~ FIFHERRISEENS 20 €& (8 NHL 12 £ ) fHESNEE ZARMIR - = MARKIGHERS 20 € (10 A8 108} )
A A E AR EIAMIR © DL 41 SR RS T A TIHL » WA SR EY IR - SR RER - &
RMGIRTTH » A EMERZRRKAER 16 BikfeEAEE 2R > HABRKISZBEREBRIES (P < 0.05) - BHHMIR
JiE o DAE A B U2 R A2 R EAZ K BB LR 3 51y 45.6% Ko 34.4% - NTWHEITH » WHEZ0m ~ R
AEETEA (1 — 14 K ) 37.5C ~ 55% > 1A (15 — 28 K ) 37.2°C ~ 60% K i&HA (29 — 36 K ) 36.6C ~ 65% - AT
(BFEE B R R 2 W W ERRIST R Ry 61.1% K 63.2% » N LWL SAEEM L3 5 AR EE S (P <0.05) » ok
S R ERBR RIS EEA RS - M RERE UK ESBAISHEBERRIGS - HEVABLIERR
RIS (P <0.05) - AHEGEFEDT > N LI ERSEE 2B bRk E - MR - BRI {F AoARkeE AL
fEBRRIE 2% -

B - ATWE(E ~ RS ~ A&~ B -

i

BIMEERRIE (Cygnus artatus) FISE N TEENENZBREE (UTMEREXRE ) EEYESEBEREVE -
MERIHY S & » [ A Ry BRI B R A PE TR - 37 AR BRRIE S an4Yml )& 10 422 | (Black and Rees, 1984) » £ 54 33
V4 EE (Brown et al., 1992) « BF A4 BURHBEESBUGILIA ~ 2R —7 » BYIHEDEY) ~ /K& - 3 T Mitchell
and Wass, 1996) - 28 i fEly 4 B AAGE B e - A TEERIDMEAR 20 - Z2ILir#E - BIERREE
TEZEgREREY - UV TREEYE LA BSEER S -

—fRIME @ WEEstEr w8 g2 FEELE - EENERFEEER LR 2 (Reis ef al., 1997; Elibol
et al.,2002; Elibol and Brake, 2006) < 5 (2016) $¥f 7 /MNEKEG A T80 =8 B BIVURZIEIR e - HAERIEES
N TR B 99.5 °F » JRIE Ry 50 — 70% - [ £5 (2008) 51 - FEEWH AR AT 73 Fy 4 (EFEEL - 73011 Ry 99.8 (55
1—7KR)~99.5(5E8—25K)~992 (526 —28 K)~98.8°F (5529 — 30 X)) - EHLRE B EHEGIES2EHIH %
RIS HAREDRET 4 (B CFEEL 7 HIEE Fy 65 ~ 70 ~ 75 ~ 80% » AR S AGEAIIREER -

BSMRIGE 2 HFTLATE S RIE (Cygnus olor) Ryt fE% » T ENEEFEEH)RE (Petrie and Francis, 2003) ~ %t
FEAT Ry B IR A= BE ] RE /5 1 (Wlodarczyk and Wojciechowski, 2001; Wood ef al., 2014) » ZR$H - NEE 2 BRRE
R~ BHEEATIHESORE R - At 2 TEEN ASNEE 2 BRIBER - CEEATRECZHE » &l
AT faE e - Wi N T LS8 THERRRSESNA TSR 2% -

|

M

L SEREnY sl EE T
A HRUITERREZ AR ESBMI SRS (DU EER(ES) IWRE 108 £ 9 HE 109 2 H
(D) (TR R R B BT IE 2 2738 9 -

Q) TTBIRREZ B g E s (L Y -
(3) #EN/E# > E-mail: ccchang@mail.tlri.gov.tw ©




BN RIS & ~ TR AT b2 362 113

NS 2 BRIEHERS 20 & (8 A8 12 £} ) R &% » WWEHHA R 16 Ay NETE M 2 £ R -
FE ARSI RE 108 F7 HE 1104 1 HME (57315 10847 A& 109 422 H ~ 109 £ 7 A % 110 4
1 H) g8 2 BRIEFERS 20 €& (10 28110 B} ) Bai &S (F# R 2 — 10 5%) » WEHS NS 2 BHE M
BE > EIFETEEE - RN ZHBEMERS > Hoh it 109 £ K 110 F E S EE S E AR EE A TIEE > &
ENWACATARK AR (2R S HFRET A RN L= - WA 3 (BB A 2 wEREE (51 46
M) RESERESE (5T 58 4R) » TR MARMAE - B EEE N TR > et IS8 RAER - AT
{Ef&(F FH RCOM W ZEME (#Y5% > PRO20 > Korea) » 34 0] HBIENE & H BN ZEG0R ~ JRE - A THHLZOR/ ~ JRE
Sy REETEA (851 — 14 K ) 37.5C ~ 55% » tFHA (55 15 — 28 K ) 37.2°C ~ 60% K i&HA (5529 — 36 K ) 36.6C -
65% > LS EHSF R (1996) K F5E (2008) 2 N THHMESREETTELE - ESNIHER 10 — 14 RETIEE
RS E - ATIHME 15 Hig > BESHEE 1 X 1R 10 558 - BRESSEENEN > EEaEENEL M
MBS R R AomxSm (36 T 1 A AB IR BE45mxSm (716 61 A1
BE) » BEEZKM  ACHZERE 40 — 60 cm > iR AL BRI E 5 MBI A - SRE e g N E L itE
fEGH & Th45mx5m (285 - G610 €) > TREAAH  ACHEEE b - ZEIEET= 1 = PRt
HPRTAISEFERS S A SRS - IR 1 mo> FEiE R e DB B A A i 1.1 x 1.1 em 48 H - 6%
&R R EKIIE & - ERREHRR AR | Fs - ARG EREYEES (BVERTHREEESERE &
SREETES 10704 5% ~ HAEEITE 10804 57 - HalFEITE 10903 5% ) -

1. obaeaEang

Table 1. The composition of experimental diets

Ingredients Brooding period Growing period Laying period Resting period
Yellow Corn, ground 29.20 30.00 28.00 22.50
Soybean meal, 44% 27.90 20.00 22.00 7.30
Brown rice 29.20 30.00 28.00 22.50
Wheat bran — 6.00 0.50 21.00
Rice hull — — 7.00 20.00
Alfalfa meal 2.00 7.00 4.00 —
Soybean oil 3.00 —

Molasses 1.00 4.00 4.00 4.00
Fish meal, 65% 5.00 — —
Calcium carbonate 0.70 0.50 2.00 0.20
Dicalcium phosphate 1.00 1.50 1.50 1.30
Oyster shell — — 2.00 —
Salt 0.30 0.30 0.30 0.30
Choline chloride, 50% 0.10 0.10 0.10 0.10
DL-Methionine 0.15 0.15 0.10 0.20
L-Lysine 0.05 0.10 0.10 0.30
Vitamin premix' 0.25 0.20 0.25 0.20
Mineral premix’ 0.15 0.15 0.15 0.10
Total 100.00 100.00 100.00 100.00
Calculated value

Crude protein, % 20.24 15.00 15.06 12.05
ME, kcal/kg 2,914.00 2,557.00 2,501.00 2,204.00

' Supplied per kilogram of diet: 10,000 IU vitamin A, 2,000 TU vitamin D,, 20 IU vitamin E, 1 mg vitamin B,, 4.8 mg
vitamin B,, 3 mg vitamin B, 0.01 mg vitamin B,,, 0.2 mg Biotin, 1.5 mg vitamin K;, 10 mg D-calcium pantothenate, 0.5
mg Folic acid, 25 mg Nicotinic acid.

* Supplied per kilogram of diet: 80 mg Mn (Mn,0,), 50 mg Zn (ZnSO, * H,0), 15.0 mg Cu (CuSO, + 5H,0), 80 mg Fe
(FeS0O,), 0.85 mg I (KIO,), 0.25 mg Co (CoCO,).
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Table 2. The comparison of body weight at birth to 16 weeks of age in black swans

Age(wk) Body weight (g)

Cob (n=28) Pen (n=12)
Birth 14331184 155.4+14.6
1 25691532 25241447
2 485.5150.2 392.4+68.8
4 1,032.0 + 489.0 984.0 + 446.0
8 2,290.0 + 748.0 2,063.01£621.0
12 3,229.0 £ 753.0 2,917.0 £ 520.0
16 4,149.0 + 695.0° 3,528.0 £ 396.0°
Mean t SD.

“® Means in the same row with different common superscripts differ significantly (P < 0.05).
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3. BAHE 16 BRI R - les NEE
Table 3. The comparison of body length, body height and neck length in black swans at 16 weeks of age

Item Cob (n=18) Pen (n=12)
Body length (cm) 614127 593126
Body height (cm) 953%3.1° 92.0£3.5°
Neck length (cm) 515132 494+%23
Mean * SD.

“® Means in the same row with different common superscripts differ significantly (P < 0.05).
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(F=4) > MAERBFE (2020) FHELERMEL > Hrh 9 — 12 AfpEEE G 2FEE 70 — 80% - FZE (2011) 34
B FMIEERIEEE MR  EEZEREZEEMR LR 5 42.3% K 26.1% > BT DL & N &
ZENHHEGERAAML - BURBRIG =M aE N = 1A B Z I MR  Jaime and Claudio (2021) f5iH »
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F—FHFCHNES T 1282/ DREERE 12 — 248 B A A EIE R (Claire ef al., 2017) » H 4% (2016)
AIFEHS - SRS FIMNBRRIEZER - SERIBE R HE R B IE B RIEE AR FE - W LA SR RS
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Table 4. The comparison of reproductive performances in black swans from 2019 to 2021

Year Incubation Total egg number (n)  Fertilization rate (%) Hatchability (%)
2019.7 — 2020.2 Nature 64 53.7+34.6 34.51£30.6
2019.7 — 2020.2 Artificial 19 47.6%29.5 64.3147.6
2020.7 — 2021.1 Nature 86 40.7£35.8 3431381
2020.7 — 2021.1 Artificial 41 70.5+£22.1 62.5130.5
2019.7 — 2021.2 Nature 150 45.61353 344+349°
2019.7 — 2021.2 Artificial 60 61.1+£27.2 63.2+37.0°
Mean * SD.

“® Means in the same row with different common superscripts differ significantly (P < 0.05).
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Table 5. The comparison of egg physical characteristics at different laying periods in black swans

Item First laying period (n = 46) Second laying period (n = 5)
Egg weight (g) 223.940.5 2673122
Egg length (mm) 99.9+1.2° 109.9 +0.7°
Egg width (mm) 65.110.8° 69.8 + 0.5
Egg shape index 0.65+0.1° 0.63+0.2°
Mean £ SD.
“® Means in the same row with different common superscripts differ significantly (P < 0.05).
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Abstract

The aim of the current study was to investigate the growth, reproduction and artificial hatching in domestic black
swans. The investigation combined two parts: I. An investigation of the growth performances for 20 cygnets (8 cobs and 12
pens) in house feeding. II. The twenty breeders black swans (10 cobs and 10 pens) were used to investigate the reproductive
performances during in-house rearing period. The 41 hatching eggs with artificial incubation were used to invest in physical
characteristics. The results showed that the body weight at 16 weeks of age differed significantly in sexes, whereas the
cobs were taller than the pens (P < 0.05). The average fertilization rate and the hatching rate of fertilized eggs were 45.6%
and 34.4%, respectively. In artificial incubation, optimum temperature and humidity were 37.5°C and 55% in early phase
(1-14 d). 37.5°C and 60% in metaphase (15-28 d) and 36.6°C and 65% in late phase (29-36 d). The fertilization and hatching
rate of fertilized eggs were 61.1% and 63.2%, respectively. The hatching rates of fertilized eggs were taller than the natural
incubation (P < 0.05). The length, width and weight of eggs were significantly longer and heavier in the second laying
period compared with the first laying period. However, the egg shape index was significantly higher in the first laying period
(P < 0.05). The results of artificial incubation were better than those of natural hatching. Our funding could be the reference
for improving the artificial feeding technology.

Key words: Artificial incubation, Black swan, Growth, Reproduction.
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