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HISEE OO FEEC BREMC BHEC

WeFEHA : 10746 H 25 H : #E2HE - 1843 H 7 H

W B

Ryt R 1% I B IE MR EA BN 22 2 BT - AR AESTE 13 55 3 — 8 BB s R ER AT HIE » WA
(A% By 2R 2R TS B e N SUE B B (R AR A8 - BB - BRiF4-mT B M ALab - BC#C T EEAEECER (chin-ball marker)
HIRE N A IRER R EIREAL « 1ERHPER 2222 2 REEURAREUR - A - s s —F — ey E I EaE -
A B RAFHVEIERE )T - EE SR ER S — A 30.8% f 7 — 10 RAVEEIZE - REoRAFHIER
WIRENE < R AE RV N EES) - (H 78% WUBEINEATT B EaV AR - H 83% KRR AR I RIEINRE A 415
HITT Rl o Sam IR R — R BRI RIRB BT Hh 2R EE - FEERER 3 — 4 REA—EEEME
FNBNZ2Z: (progesterone, P4) Sl - HOEIIEE S K 0.88 + 0.15 ng/mL (0.27 — 1.50 ng/mL) » f£FE%H AR E
MR+ HA AT IR B B RN+ T (R — KA RSG5 75% MO
BRI o B R B R R 2 S RS AT R TR - Lt
WITEENZ T IEWRE T REHVENE BN S EE) 2 1% - BEEE A BB 2R R ESIER « 280 > &R
SRR BEAIARREEE RSV NA | ng/mL - HER S ERIREEEIEHERE T B REENER - HER
IR Ry IEH BRI - HEERT (P < 0.05) BiZ (%1% (P < 0.005) HYIMAE 1 B2 2R 8 B BIE m N ER TR E
B R REIEEA - I E T LA BRI ARG EEW B (F A 42 BE (P <0.05) - (HW B EEERZ ISR
BULENETERE ) B EE R - R BAEEREUR - 28PN EIENSE BT - HEH A4 mEE T -

Rt - EEE -~ Ek -~ B - BhAE -

i

E%Z FHREH AT R ESCR L [FREA EYZE (Ahmadazach e al., 2011) » —BARM AR —F—RE
B 365 REMEME (AaEE ) > AILVEEER 80 2 85 RN R ZE « —fM S » Bos indicus -7 1% B VA E FEHL Bos
taurus - Fy % (Baker, 1969; D occhio et al., 1990) » (M FE& S — RS IBBCIEAY 2 223 IMER 2 (% 8 15 E A RCAE Y 52 22
# (Ramirez-Godinez et al., 1981) » FEE&ZFIAIRAINZ I NAYFE (Ahmadzadeh er al., 2011) » FIFERFFEER X
FENEEEREENFR > RUIESFRR T H#ROLAIN  BREERSREERGEHSER  MERHAE FRonAHE
BIH A HRAVESCHE (Short er al., 1990) » KERFRAMOTE L2 E - WILERSE T ELANBILELIEE
It WIESA MBI ERD » HERIERE BV S LR (Stevenson, 2004) - 552 FEHHHE R F (Rutter
et al., 1984) B FHHEEH, (Ramirez-Godinez et al., 1982) A4 ~ DL ALLF (Savio et al., 1990) B4 A, Y A4 (Schams
et al., 1978) » FIBEHRE K 6 E| 15 RAE ; RS EER VI EEERCERNEZEN T2 — (Gasser ef al., 2006;
Lucy ef al., 2001; Short et al.,1990; Stevenson et al., 2003) o KB4 EE RIS 4 E B S —RELE — REhEHEE
Z [ (Odde et al.,1980) » HEIEFEENE HIARAT T —REEIFHETICHE - BAMS 2 5242% (Corah et al., 1974) -

NI ERE SRS a5 R iy 222085 2 — [ RN =B IIsEfefE - 16 o] AR EE 2 E
&I S5 E) (Peters, 1984) « RPFEEZBRYIREE Z A1 M BHZRZREEH EFAIVIER (Donaldson et al., 1970;
Echternkamp and Hansel, 1973; Kiracofe, 1980; Rawlings et al., 1980; Humphrey et al., 1983) » HEEE4- 3R Bos indicus

|

() TR R B am e BT e f & sE 2599 5% -
() TR EZ B ST A o Fr -
(3) #E/EZE » Email : kftseng@mail.tlri.gov.tw ©



TR R b BT 2

AR 27.2% % Bos taurus ‘P 100% R55 < 2871 » RHEA 2R ERMEFEENZBY - £8 B EE
HEhEEEER G SIS (Odde ef al., 1980; Ramirez-Godinez ef al., 1981) - &R HAFZCIE Y » S ETHYBN 2225 A
THE AR IER S E BN 5 % - MR EIE ) (La Voie et al., 1981) » REAFZERBARTIRE %L AEBAFEONAYER 52 -
SIRWIRAT FyPE3% 15 (Short et al., 1990; Montiel and Ahuja, 2005) BG4~ B AT Ry MRS (H e - MR ERGEAE R mlsE
& (puberty) ANZ24- (Nelsen ef al., 1985; Rutter and Randel, 1986) ©

S0 (Taiwan Yellow Cattle) FFFA 4+ 5 (Li er al., 1994) - NBCATHEBHAEREERILH - #Ek
BTG TIPS S 2 S AT ELN T - T AR S0 A P R S A U SO B DA R ST VERE - B
4 — (P42 B TRACR - ARWTIE2 BB e (e By T RS b B 45 S 7
Ha -

MR TR

L sEaEhypz s
AWEE A 13 58 3-8 FVER ZE S - SR 180 X » (P49 TR A - FTA RN
BRTR G REIHAG T 2 ke B - BERZEER > BRERF P EE RTFEE (BT S8 7 2M 0 1 = g
9 = 1A ) (Eversole er al., 2009) « #{HEE—R =2 > BEfE AR B 8 BF ~ N4 LHF ~ N 58§30 73 - X
122 30 — 60 73 - FriEk [NEAEECER (chin-ball marker) 2 FEAATE 3 0ZRBAA 30 RIRRIHE ARABE B 2 alngs
W o R A B EA B RR E B T ~ FOfE ~ o0 R S LM BR BN T s B el sk Bk i - B A R
HITT Ryt - (R H S —REIE R ER S EOHERBIRECE - A AT —RO&EE - 00 (F0R) BE
1856 21 RAEFTSARFARER I - AR B EE— ElR 21 B 45 X FBERMAR » 2B EH 2 ERSE _REHEE
EpasoR - AR RERI—2K « MAERTEERIMSE & 30 5388 PN 52 e Ol 7 S AR - EE MR -20°C F AR -
L. JHIE T4
A A th A2 R 2 A7 T5 15 Li and Wanger (1983) HYBUH S y% 731172 (radioimmunoassay) #E77 > Bfj42
#-1lo- 7K B & HHIHLILRE (antiserum C467-B4) » I FIEE RSB EELT EAEE AR VIR 2. Dr. J. E. Hixon Frfgfit -
PUEFE R - L 0.1 M Tris 42 (&40 (pH 7.4) #ifE 25,000 £ » HLIE 2 558 7775275 Weston and Hixon (1980)
Z WS o ForR GRS A MR E R IRAE - 4HR S 8H N B AR E T 1 By 8.3 K 6.1% » 3 T HIBRURN S
6.25 pg ° FH—RENFHEAAAYEFEA Velez and Randel (1993) fffil - Fash{FEIAN E R Mt H N EE N 2]
SIERVRNG - IFERER BN 2R BT AR ER (E0) BRONALZR AR ENENEAEET R - (H2 e
BIEE REASEEEE - B2 — 2 K 1 ng/mL - BIZEE BAFEREETER (50) HEON » B HIE 2
FERFFEMEEREEIZEE H (50) &RCEEL 2 H G B AV IR 2R - HEUNEOE RV ON S S8l R
B2 ) SR ZRERN | ng/mL » AMBEFEEAIEE KRB EFZRE—EEN | ng/mL fY=R8H - 2
2P ] R B AU H BA PSR 2 REOR(E R « IRIBVI RSB M b 2 B 2208 - o DURFA8EE Fs =31 (1)
F—XIEEEFEY B R BRrA SR REE - Q) F—REHFAEMREDR 11X - (3) FHFEREIIRENE
HIBEAE o
ML st 7774
ZZPERHE R 775307172 (Chi-square, Iman er al.,1983) 5347 » E&RZEESCZ 220G - DURIMAE B2 2R ER
IiTE{HE FH SAS —fE4R HAEFAZ P (general linear model procedure) #E7T534T (SAS > 2014) » F/NEFH K EH GLM
iy LSMEAMS -

e

EEETERENERTEMROR | ok - 2o | SRR AR EHESENRIe A 2% > SHEREY)
RPEINELZ 2 R RIE G R o - ELik 5 58 (38.5%) I 7 B (53.8%) 53 AN EETR MR 3 175 K 56 — RSB RCEZ
o HCPHRZER F 92.3% o EPAMBE P BI 2RISR ER W) R BB B RN DUy 3wy R =2
ERTEEN A A IEE VR BENZ 8 7 (61.5%) » ILEEE BT REEaEs - HR AN EEH
H (30.8%) » A LLPIR(RE R B A~ B 2 whg - 5 7.7% (£ 2)
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Table 1. Reproductive characteristics of Taiwan Yellow cows after parturition

Characteristics n Mean = SE Range
Total No. of cows 13

Postpartum interval to ovulation (PPOI), days 12" 72.6 £11.1 35 — 152
Postpartum interval to estrus (PPEI), days 13 79.0£10.1 41 — 152
Postpartum interval to conception (PPCI), days 12 839195 42 — 152
First service conception rate, % 5 38.5

Pregnancy rate, % 12 92.3

" Four cows without subsequent plasma progesterone data were assumed to have ovulated, because on the day of estrus they
were mated by the bull and then had a normal gestation length.

BN ZRRRE R T BIR U > 13 BHEM R A 11 B (84.6%) FEER S — R 1E Z Al N S5 8RN -
o 1 BRERIBRIEE S | KB > M5 | BRI AR IR IEAVIBIE - SUREIZER B P R ZiRRE
K& > 12 BRI 18 RAYFEONER S » Horfr 78% (14/18) IYBEORFEIEE 45517 s - 83% (10/12) HYRE ALK BEON AT
FEBTR - 12 ERPA 2 81 (17%) BURES —KIEH NS EIH 2RAFRE S HAPENRIIE - 62% (8/13) HY
FERBM PRI BRI AN > 1 2R IEE AR -

FEFA 13 BRE R AEE T - 6 BHAYUIKIER SHEEMN A8 ER 3 — 4 RAREEAR E7Rg
HAPIIRAE R By 0.87 £ 0.18 ng/mL » T LBHZZR LB P H94ERF REURy 7.5 £ 0.3 K - 2 BHER IR E Rieak
SR EARIBEAY DGR - HBIZEZ S 3 B RIPU R 3R > I{H f 0.89 £0.5 ng/mL - “PIGHERFRELR 9.0
2.0 K - 4 BFHHIBERIZOEE B EMEAN | A EERERADIEMERIT - SRR BRI B2
R BTG - BEMS 0 91.6% (11/12) EEER I THRINN 2 — 4 RETERERIBIZER B > HEhZAR SR
JERs 0.75 £ 0.15 ng/mL - “PEGHERFRER 7.5 £ 0.5 K - 4 BHER U)X 1E RHASNFEIHNEA - Ko 3 iR ERR
FEA#EAE 0.5 ng/mL > £ 1 B 1.5 ng/mL - FELUMAEPEIZZZRE AR | ng/mL R s BGIhRE ZF51F - L4k 3
BAEARIEA BIhREVE 2 5088 - IR S ISR ROl 15 LAz 42 -

g o

R 2. BEEEFERS - REEA

Table 2. Distribution of cows in the first postpartum estrous cycle in Taiwan Yellow cows

Types of 1% estrous cycle n %
Total No. of cows 13

1* normal estrous cycle 6 46.1
1* silent heat 2 15.4
1* short estrous cycle 4 30.8
1* no P4 estrous cycle 1 7.7

BRI G 2 P BR 2 AR B A 2RSS (8] 1) - W8 SR S ISRIB 2R RE LAY - HAERE
Al 8 REFER 2 REVSTUMEIIEEL - BB 2 RES 10 X > RERFHBIZZREE G - HERE4
TI4ERFER 1.0 ng/mL Z5REE (P < 0.05) - ZERGEMFAYBIZAZIREAES 14 RE 18 R A LFF£4Y 2.0 ng/mL >
18 RIRAIGHE T EFH _KEE - (AREE BRI 10 25 22 RAIMERFE 3.0 — 4.0 ng/mL 2] -
ERFREEEREATE (E 2) - QIS (55 0 K) 2155 16 RAVBhZERREA R B A P ZE ia R 2 R0 i

ELEHE AT Bh AR R RS EURAT R AL - iR RS IR AR E R FIBEON ~ 315 Ko 52 0 s b B I e 5
(& 3) - ERS | XEFEMAHEBEEMIRNER 4 Fos > Hdva 2 BEIREE AR ERYIRIIA © f£1IEFE
B FEEARNEEE o Hor 4 BENAESS | RBIHEZ S - HA 2 BN RE BN R EEC sk - gD - %
15 K2 PR S A B E 2 5 - 8] 3 BUR > FEERYIREHEAIR - 55— REEEHEE AR FES —KEEE
SR IR R AESIBIZ2ZRE (P <0.05) » MEH—XENEEN HREME S FHB 2R - SRR A
IEHHYERGIIREFTEL - B AL AR Z B ARG - AL PR P RS AV BN 2 2R - (BN ER
IR T HANG A S ZR (R S) -
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Fig. 1. Plasma progesterone profiles prior to and after first postpartum estrus.
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Fig. 2. Plasma progesterone profiles after first postpartum estrus followed by normal luteal function.
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Table 3. Postpartum reproductive traits in relation to the pre-estrus progesterone peak

Characteristics P4 <1 ng/mL P4 > 1 ng/mL
(n=3) (n=5)

Pre-estrus P, peak, ng/mL’ 0.17£0.20 1.74£0.25
PPOI, days 69.1+15.17 7741179
PPEI days 71.6%13.0 90.8+16.4
PPCI, days 72.1£11.77 1004 +13.9
1* service conception rate, % 25.0 60.0
Pregnancy rate, % 87.5 100.0

" P<0.05 between groups.
™ Number of observation = 7.
PPOI: Postpartum interval to ovulation; PPEI: Postpartum interval to estrus; PPCI: Postpartum interval to conception.
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Table 4. Postpartum estrous cycle characteristics

Characteristics Normal estrous cycle Short estrous cycle No P4
(n=6) (n=4) (n=1)
1" cycle length, days™ 21.5+0.8" 8.510.6° 26.0°
PPOI, days 73.7t16.4 76.31£23.2 123.0
PPEI, days 73.7+17.7 86.0+21.6 97.0
PPCI, days 80.8 £ 14.8 76.3+£21.0 123.0
Pre-estrus P, peak, ng/mL’ 0.8710.18 0.0310.21° 0.05*
Peak P, concentration, ng/mL" 3.92+0.53° 0.69 £ 0.65 0.02°

" Means without the same superscripts within the same row differ (P < 0.05).

" Means with different superscripts within the same row differ (P < 0.005).

™ Means with different superscripts within the same row differ (P < 0.001).

PPOI: Postpartum interval to ovulation; PPEI: Postpartum interval to estrus; PPCI: Postpartum interval to conception.

== lst Normal Cyvcle(n=26)

== 1st Short Cycle (n=4)

(=5}
in

I
P “
—@& -1st Without detectable P4 (n=1) !.}“‘u %

(&5}

[e=]
in
oy

(=]

(=

Progesterane (ngfml.)
in

3. ERVREEEN MR R R Bt

Fig. 3. Plasma progesterone profile in relation to the first postpartum estrous cycle.
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Table 5. Postpartum reproductive characteristics of cows influenced by calf sex”

Characteristics Bull calves Heifer calves
(n=6) m="7)
PPOI, days 66.0%17.8" 77.3%15.0
PPEI, days 75.8+15.5 81.7+14.3
PPCI, days 744+15.0" 90.7 £ 12.6
1* service conception rate, % 333 429
Pregnancy rate, % 83.3 100.0
Transient rise in progesterone, ng/mL 0.30%0.18" 0.9610.16

" Only the transient progesterone peaks differ between groups (P < 0.05).
" Number of observation = 5.

PPOI: Postpartum interval to ovulation; PPEI: Postpartum interval to estrus; PPCI: Postpartum interval to conception.
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FEREPEN - 818 k222 MR TR AR EREFHERRRZE  £8FEBEEE AR ENHESE
(Ahmadzadeh ez al., 2011) o FE&W)RZEHEECIER 25222 2 EHRH (Hess er al., 2005) » fEARHFTHINMGEESE 5 ML
AT o3 W i )2 e A AR = EE PR e B S Fif i 22 A [E] (Ramirez-Godinez et al., 1982; Zerbini et al., 1993) - {HEZ
B R T B R B AR S B RYLLB] - RIS Bos indicus 18 Ry (K (15.3% v.s 29.4%) (Dawuda et
al., 1989) -

AT RA T EE % W) B AR 55 — PRIV AV 45 SR B Wetteman (1980) FrZiifHEL » #F 201908 BB L R R ER
FHHE S5 EAPETN 38 42 2 (Schams et al., 1978; Murphy et al., 1990; Savio et al., 1990) » R[N A8~ » =&
BV XHEIN AT ERER BT Ry - WRMIZEEHEINEORE » EH 22% WRHHEINE A #1517 R - thH A S
(Mukasa-Mugerwa et al., 1991a; Togegne et al., 1993; Zerbini et al., 1993) A4 36 F| 72% & - 4552 » EHB Y REFBLSE
B R E E B AR B -

R SR ENE BRI RS — R E B RIBUR YIRS B IR B M ST 4H[] (Corah et al., 1974; Odde
et al., 1980) » HEEEANMNELSRTEE 7 EMARiEERS - BERKFEREERZENSY > FgRtme
B IENESERE )] (Lamming ef al., 1981; Ramirez-Godinez et al., 1981; Mukasa-Mugerwa et al., 1991b; Togegne et al.,
1993) - fi# Rutter and Randel (1984) DL HAMBFITE AR » SRS BUE =AML IP BB » nIaE R4
ERYIREBICE 2 FREARER - AR PSR 5 - AR RGeS iEmm R - Al
FHEEHE—T 5T -

AR E AL EE R W) R IE T 5053 BB 5 H A AT Bh A2 23RS & 15 MR 0 R0 BT 0 N 2 45 SR B LAY i SR 45 SR AH 77
(Donaldson ef al., 1970; Arije et al., 1974; Rawlings et al., 1980; Humphrey et al., 1983) - Corah (1974) {54} - 2¥&FiEh42
ZRE ARG AR RcER 2 22N A IR BRI SR ERE AR Z 2N INMTAE - SRS IHERIEI2
RREZ BT MEZRZREIFE (20) PEONZ 220 R - R UV DhAE IR S FAT00FE - Ramirez-Godinez er
al. (1981) F1 Murphey et al. (1990) %357 » (LR ENEEIARTSGEFAEE - (TR BRI AZEZWE A S - REH
I I REIVENE B EFE AN SESE) « RiFsE > ER IR 2GR EIZ2 R 5 MR Fi i & 285
BB INEIEEREL (Li er al., 1994) - La Voie er al. (1981) HISR4EHET » 25 RIBI Z G ET S IR ARG
bR R #92  EARRSCAIEER » BRI 22 R E S RE R E R S B TR I R 2 -

KRERFT R 2085 A R4 2 1% W) BN 28 HH A R B8 At P 4= e Y 38 A 48 SAE (DL (Manns er al., 1983;
Garverick et al., 1988; Murphy et al., 1990) - La Voie et al. (1981) i§H! » E & IERIFRIVEE BEEZ I RENE BN E
FEH TEAHRR o #EAAARNTFERAEEI 2R 2 MENEAE - (BB S BRI A2 EL IR H # S BN R 21 12 RIKIE
15 - Bl AWH7E45 R AH{EL (Rutter and Randel, 1984) o (7 {42 1K 48 B 1E 5 YRR AE 2 B R R 1Y Bh 2 22 R L
FER YT HEAN A s 0 MhEE SR B EC A 9T — %L (Rutter and Randel, 1984; Velez and Randel, 1993) -

Bellows et al. (1982) 88 Custer et al. (1990) M5 » WFLAF AZPERIFSCAF BHAIE (R SR G A 22 A 1
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Abstract

This investigation was conducted to determine reproduction and progesterone profiles during the postpartum period in
13, Taiwan Yellow cows with 3 to 8-year-old. Plasma progesterone (P4) concentrations were used to illustrate ovarian activity
and pregnancy. Calves were allowed to suckle ad libitum, and a fertile marker bull was maintained with the herd throughout
the trial. Days from calving to conception (83.9 * 9.5 d) and pregnancy rate (92.3%) showed that these indigenous cattle can
attain a calving interval of 365 days with adequate fertility. Cows had 30.8% first short estrous cycles with 7 to 10 days. Most
of the cows exhibited first estrus without previous ovarian activity, 78% of the ovulations were associated with behavioral
estrus and 83% of the cows had behavioral estrus at their first ovulation. A mean transient progesterone peak with 0.88 £ 0.15
ng/mL (range 0.27 to 1.50 ng/mL) was observed 3 to 4 days prior to either the first behavioral estrus or silent estrus. No pre-
estrus increasing in progesterone was exhibited on cows with short estrous cycles or no progesterone increasing following
estrus. Seventy-five percents of the cows with short first estrous cycles conceived at the second estrus. The pre-estrus
increased in progesterone was found in cows which conceived or did not conceive in relation to the first postpartum estrus.
In both cases, the resumption of estrous cycles of normal length or normal ovarian activity was proceeded by increasing
in progesterone. However, if data were analyzed by the pre-estrus progesterone peak with greater or less than 1 ng/mL, no
differences were found in postpartum interval and subsequent fertility. Prior to (P < 0.05) and following (P < 0.005) the first
estrus, the plasma progesterone was higher in cows with normal first estrous cycles than those with short first estrous cycles.
The magnitude of the pre-estrus progesterone peak for cows suckled heifer calves was greater (P < 0.05) than those suckled
bull calves. However no differences were observed in postpartum intervals or subsequent fertility. The results showed that
reproductive performance demonstrated by Taiwan Yellow cows was adequate and similar to that found in the other beef

breeds.

Key words: Taiwan Yellow cattle, Postpartum, Reproduction, Progesterone.
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MEF 58 (Egg shape index) {f¢ Romanoff and Romanoff (1949) Frift £ 100 x ( %5, il ) -
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(vi) Z[CEAL (Haugh unit) @ HIE AR EREN PR L HIEREEASE (2R)  HHEESEILE > DETE
HEHEE > AU HU=100xlog (H — 1.7 W™ +7.6) - H= &/ > mm ; W=7EdH > g -

o) B EOAE ¢ SRR IR E S LSS (Roche Color Fan, 1 — 15 4% ) HIE » H B HHAE &40 EFRE 06
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o) ERERIARTS 69 e S 4H AR B 3 Mk indE - DAERUEER B @i (HPLC) HIE & P EE s 2 B- HHEEE &
a8 B o th EEEN T B L P A LS VBT PR R SR RRERE T AR E S8
tb (m/z) TOLAT RS RE - Ml A S TR A 97 4 12 H 5 HER & 0971800459 574510
AP EE R R Tk

L &eEtor i

VB 2 JIEERHE 4 ET 1T 408 (Statistical Analysis System; SAS, 2003) FYESEHEE > {¢ GLM (General

Linear Models) #2778 J5 53477 > 3l DU/ N 5 - E39{H. (Least Squares Means) {55107 PR g FHAR A E Y 72

FEEAE M - WEFSHTRIA SAS (2003) 2 REG f2/% (Regression Procedure) #E{ 74747 °

1. EHERELHRL

Table 1. The composition of experimental diets for laying hens

Ingredients Al B' c'

%
Barley 33 33 33
Corn 23 23 23
Whole Soybean 22 22 22
Soybean meal 9 9 9
Dicalcium phosphate 2.1 2.1 2.1
Oyster Shell 7.1 7.1 7.1
Oil 3 3 3
Salt 0.5 0.5 0.5
Vitamin premix* 0.1 0.1 0.1
Mineral premix® 0.1 0.1 0.1
Methionine 0.1 0.1 0.1
Fresh Chive peel 5.00 — —
Fresh Breadftuit leaf — 5.00 —
Analyzed
Dry matter, % 85.5 85.5 86.3
Crude protein, % 16.73 16.75 16.9
ME, kcal/kgc 2,910 2,910 2,940
Crude fiber, % 3.8 3.8 3.84
Ca, % 3.62 3.62 3.66
TP, % 0.82 0.82 0.82
AP, % 0.54 0.54 0.55

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadfruit leaf, C' = control.

* Provided the following contents per kg of diet: Vitamin A, 10,000 IU; Vitamin D,, 1,000 IU; Vitamin E, 25 IU; Vitamin
K, 3 mg; thiamin 3 mg; riboflavin, 5 mg; pyridoxine, 3 mg; Vitamin B,,, 0.03 mg; Ca-pantothenate, 10 mg; niacin, 50 mg;
biotin (1.0%), 0.1 mg; folic acid, 3 mg.

" Provided the following contents per kg of diet: Mn, 60 mg (MnSO, *+ H,0); Zn, 60 mg (ZnO); Cu, 5 mg (CuSO, * 5H,0);
Fe, 70 mg (FeSO, « 7H,0); Se, 0.1 mg (Na,Se0,).

¢ Calculated value.
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MEdBasH B R (P < 0.05) EREHIRA > RLIESLRYERF 255 69 Ml A REE (P < 0.05) Z4HHZEFFAE - MHH
EHEAE 49 B DA% > R ESLORBESEEPE TR - EREFCOREBER TEBRIETREEZ A Fim
EEE#2 5 (Kaya and Yildirim, 2011) > PAIFC SRS 8 58 BT ff A0 B RS 505 m] B N 2R R SR S L (0 Z U{E - Herber-
McNeill and Van Elswyk (1998) 15} » EHHRE S RACRNALOR Z6E - HES ZBEONE 7 RN AESIE
A AT 4ERF ZE RS (Zahroojian et al., 2011) » PEELAGER 2 GEERAHEE o HEMIH R ATAE Ry AR i A e ol
Frieeal ERTERT & 2 RO B R AR A P Al - B HER S n R I B IR B S TL O fR ¥ {E - Sandeski et al.
(2014) S#FEEHAFHEE 05 mg LR 1.5 mg mEE > MIHERESICORBETERSE - W EEH
BHEAE 2 mgBEHE > AIHERERLOREEE 77 - bR A ER N ER L ORI EE R 3.4 -
7.3 532 (R S) » Bl BASERATE AR ER R B EY T BRI SeREsE - AP 5REs -

*® 2. SR IEHER S B B W B A R RE
Table 2. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on egg production of Isa hens

Groups A B’ c’ SE
Mortality,% 0 0 0
Days in trial, d 315 315 315 315
Start body weight, % 2,131.0 2,020.7 2,008.3 222.2
End bodyweight, % 2,020.0 1,945.0 1,886.4 239.0
Body weight loss, % 5.2 3.7 6.1
Daily feed intake, g/bird/day 105.4 105.9 102.6 34
Average egg production rate, % 88.0 84.5 82.7 9.8
Average egg weight, g 65.5 64.8 63.7 4.0
“Wk” of age Average egg production rate, %
49 95.7 91.4 92.9 7.8
54 86.9 85.7 91.7 10.9
59 85.7 85.7 84.3 10.4
64 85.7 85.7 71.4 9.4
69 85.7 74.3 71.4 10.5
“Wk” of age Average egg weight, g
49 66.1 65.1 64.1 43
54 65.6 64.7 63.8 3.5
59 65.6 64.9 63.7 4
64 65.5 64.7 63.6 4.1
69 64.8 64.5 63.2 4.1

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.
Average egg production rate = (egg number / laying days) x 100.
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Table 3. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the eggshell quality of Isa hens

Items Al B' c! SE
“Wk” of age Eggshell strength , kg/cm’
49 2.8 3.2 3.3 0.7
54 3.8 3.3 3.6 0.8
59 3.1 3.2 3.2 0.8
64 3.5 4.2 3.9 1.0
69 2.6 2.7 2.8 0.8
“Wk” of age Eggshell weight ratio, %
49 10.9 10.6 10.5 0.8
54 13.7 12.7 14.3 1.7
59 12.3 12.3 11.8 0.6
64 11.8 11.6 12.1 0.6
69 10.8 10.9 10.8 0.5
“Wk” of age Eggshell thickness, mm
49 0.41 0.42 0.41 0.02
54 0.37 0.41 0.40 0.03
59 0.40 0.41 0.40 0.03
64 0.40 0.40 0.40 0.03
69 0.37 0.37 0.37 0.04

A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.

# 4. GERNIEHERBE OB IER S ERELE 2o
Table 4. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the egg quality of Isa hens

Items Al B' c' SE
“Wk” of age Egg shape index”
49 76.5 79.1 3.8
54 78.4 78.1 78.1 3.1
59 74.8 74.5 74.2 2.1
64 74.9 75.6 76.0 22
69 72.7 73.4 74.0 2.9
“Wk” of age ~  ——---mmmmmmmmeeen Yolk percentage (yolk weight/egg weight) -------------------
49 25.9 25.1 25.9 2
54 26.1 25.8 253 1.9
59 25.5 25.6 25.8 2.4
64 254 24.7 244 1.7
69 25.0 25.9 25.4 1.8
“Wk” of age Haugh unit”™
49 95.5 84.9 79.5 17.3
54 83.8 80.2 82.5 5.8
59 91.7 89.7 87.8 5.4
64 92.9 86.1 93.1 7.5
69 95.7 93.9 922 5.5

= Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = Control.
" Egg shape index = 100 x (minor axis / long axis).
" HU = 100 x log (white height — 1.7w"*"+ 7.6).
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Table 5. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the egg yolk color of Isa hens

Items Al B! C' SE
“Wk” of age Yolk color score
49 7.3 7.1 7.1 0.4
54 6.8" 6.5" 4.8 0.7
59 3.9 4.3 2.9° 0.6
64 3.8 3.8 2.7° 0.7
69 3.4° 4.2 2.5 0.6
“WKk” of age L vale
49 52.2° 55.2° 54.8° 2.1
54 49.7 529 53.9 4.0
59 44.6 45.6 43.8 3.4
64 58.5 58.3 61.6 2.9
69 59.9 58.2 59.2 3.8
“WKk” of age a vale
49 22 -7.9° -9.0° 0.9
54 7.3 -6.2 7.1 15
59 7.1 -6.1 3.6 3.5
64 0.9 -1.2 1.2 0.9
69 -1.5 -1.5 -1.0 0.7
“WKk” of age b value
49 51.6" 41.7° 38.1° 43
54 443 42.7 39.3 4.7
59 37.7 45.0 36.9 8.1
64 40.7 41.4 41.5 4.8
69 41.6 46.1 39.0 7.1

“® Means within the same row with different superscripts differ significantly (P < 0.05).
A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.
Roche Color Fan: According to the color of the egg yolk from shallow to deep, give 1-15 points.

FEEET L~ a e b EJ5HH » L EAE 49 Wiy 10 BUH AR (P < 0.05) SR AES TR - MR S Bk
RF LA I 22 FFAE - a (EER b (HFERRAE 49 Wikl > WEtBRHIRIE (P < 0.05) M EIRAH - HEREUR > £505
FEER Z B IEEL - slBReH AV E B IR AL H e (R 5) - AR « B3IV REE - ArRERNR
R AR Z BRIIC T S A (R 2 EEIORMERATE (R 1) - [LEES a (AR EEEE Spada er al. (2016) FrEEHEEIE IR
DT EERR AR SLACH) R 2 ST HEH A A 2 5 a {H R B BE AL - Herber-McNeill and Van Elswyk (1998) R38R - 75
s F|ICK P E R - EEREPEER o B - MABEREAINAII 5% VIER frdE S 85 L 5% U Rie feedi £ fif
B AMEEREIRAT 10 HAAGRE w BEN o HH b (H > ARERZ b HECHKR R HEEEEAEM 2
ARE—SHBEE L -

AaBgsi R 2 EENTEER AR 15.5 pg ~ 14.6 ng ~ 8.4 pg B B- SHZEE ZIRE 43 pg~ 5.1 pg~ 1.8 pg -
RURH s 2 EEEEANE SRR - SRR ZRRE B (P < 0.05) N EIRAE (3R 6) o ILAHREDIGRICHT
SRHCEREE AR SR > HaDEER N E R R Z S ER Ll (Hu e al, 2011) - SEREUR - EIFE TR0 5% UIREHTiEaE
TR 5% VIR A B 2 - B T UR RS I MR E i E B O s B 2 R - TR SR
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6. fREANIEHESR B EAEN P RERERN I ERTER R - tHEFR I TE
Table 6. Effect of adding chopped fresh Chive skin or chopped fresh Breadfruit leaf on the Lutein and f-carotene content in

egg yolk of Isa hens
Items A B o SE
69th
Lutein, pg/g 15.5* 14.6" 8.4° 1.6
B-carotene, ug/g 4.3" 5.1° 1.8° 0.8

" Means within the same row with different superscripts differ significantly (P < 0.05).
A' = Chopped fresh Chive skin, B' = Chopped fresh Breadftuit leaf, C' = control.

AP a2 B R U & F A AUSHIREIEY) - HEEMAREMER - EREETHRE
FEAVAESRIEAE - NILEERERRINEE L A L AEES - MR RS0 e B AR ER HE T DU
RERE PR B BEEEY) ERIRA - BB SHIOE - G B EHIL R R B AR SRFETEAR - HAtRES R
HEREBH AL - AVEfS - J7ERE ARSI - D EAVREUGEE - S IRERRTUTE - 1’1 Ert e 2
RERMEE - DL EMEE M EERAOREMIT A S EUS - EFEIEIE XU TR - FHEEEANA S
TERD S A D0 TRE B A 82 AR > AW B BB il i s P s R B- S B RAVRE - (FEEEOE
e HBEER - BACEE 5 AP E AR H FH HASEIRAGERIRINY) © AT > st ey EI2BaisE
TRBSCER S - INIE > PAMIE MEAYREI YRR B 2B E H e R A e ER i B Y U A (B 1S HERS -

W

E Rk
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Shen-Shyuan Yan ®  Pi-Hua Chuang ® Ho-tsung Chu © and An-Kuo Su @

Received: Jun. 25, 2018; Accepted: Mar. 7, 2019

Abstract

The purpose of this research was to evaluate the effects of chive sheath and breadfruit leaf on the egg production and
yolk color in ISA layer hens. 90 ISA layer hens were carried out in the cages from 45 to 70 weeks of age and randomly
allotted into 3 different treatments, which were basal feed with 5% fresh chive sheath chopped (group A), basal feed with
5% fresh breadfruit leaf chopped (group B) and basal feed (group C), respectively. The number of egg production and the
weight of the egg were recorded; moreover, the quality of the egg was evaluated at 49, 54, 59, 64 and 69 weeks of age,
respectively. The results showed that no significant difference was observed among groups on the mortality, daily feed intake,
egg production rate, egg weight and egg shell quality of the experimental hens. Both the scores of Roche yolk color fan and
the a values of yolk color in group A and B were higher than those in group C (P < 0.05) at 49 weeks of age. In the analysis
of yolk content, both the concentrations of lutein and B-carotene were higher in the groups of chive sheath and breadfruit
leaf than those of the control group (P < 0.05). It was suggested that adding 5% fresh chive sheath chopped and 5% fresh
breadfruit leaf chopped in hen diet could improve the color of the yolk and enrich the contents of lutein and B-carotene in

yolk efficiently.
Key words: Natural pigment, Chive sheath, Breadfruit leaf, Yolk color.
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Table 1. The mean squares and mean analysis of total intake and intake per kilogram of body weight in experiment I

Source of variation df Z;;l}(s (g/Il?;a]l;iV)
Mean Square

Goat 3 4,585.9 42"
Day (goat) 12 1,479.5 1.5
Site (goat) 12 9,975.3" 11.4"
Feed 3 43,714.77 43.8”
Error 33 1,156.1 1.3

Feed Mean
Custard apple 143.8° 4.7*
Bitter apple 143.1° 4.6"
Camphor tree oil 20.6° 0.6
Water 139.4° 4.6"

L, P<0.05,",P<0.0l.
> For each category, means without the same superscripts are significantly different (P < 0.05).
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Fig. 1. The feed intake of different plane extracts treatment and the control in different periods of experiment I.
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B2 slBRsERITRUR T SRR RS R - SRR A RATH SRR Z 5 -
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Table 2. The mean squares and mean analysis of intake (g), intake time (min) and intake rate (g/min) per hour in experiment I

Source of variation df First hour Second hour

Intake time Rate Intake time Rate

Mean Square

Goat 3 8,093.1" 7.3 119.7 1,279.6° 31.37 193.9™
Day (goat) 12 1,033.5 5.5 20.0 411.1 4.2 19.8
Site (goat) 12 9,096.0” 32.0" 265.7" 387.1 5.0 33.0
Feed 3 37,607.4" 118.6" 739.9" 2455 7.7 65.0"
Error 33 1,306.3 10.5 56.4 301.9 4.9 21.3
Feed Mean
Custard apple 126.9° 7.3 19.1° 16.9° 2.6" 6.1°
Bitter apple 130.6" 8.0" 18.3° 12.5° 1.6° 5.0®
Campbhor tree oil 12.5° 0.8 2.5° 8.1° 0.6" 2.9°
Water 1153 6.8 18.0° 24.1° 2.6° 7.3

", P<0.05,",P<0.0l.
“® For each category, means without the same superscripts are significantly different (P < 0.05).

1. =5
A EREERHEBATRERRENR 3 EREUT > REEZ A F SR BRI RV -
HEEZELRHEYEIY ST E - R R aREGATRERRERRNHIRGE - AT
M RAH B T HRAHAVR R R & BRI IR - TE L KRR R e S R IR g =
BENREGATREREE 2B ABHEE - SFEEAS 30 rEREENE 2 - FEREEHEHEHE
TP hoAT 30 7 - HE LR REAERR R S RN - 22 FEHRENF PR - i1 OB Ry
RERERK -

*®3. AR _BEHHEREE A TREREEE T T IE

Table 3. The mean squares and mean analysis of total intake and intake per kilogram of body weight in experiment II

Source of variation df 2;311(3 (g/Il?gt;a]l;iV)
Mean Square
Goat 3 3,696.9 3.4
Day (goat) 12 665.9 0.5
Site (goat) 12 579.4 0.4
Feed 3 35,311.57 26.6"
Error 33 3,202.3 2.4
Feed Mean
Custard apple 79.4¢ 2.2°
Andrographis paniculata 169.4* 4.6%
Cuban Oregano 119.1% 3.3%
Water 181.0° 5.0°

L, P<0.05,",P<0.01.
“"¢ For each category, means without the same superscripts are significantly different (P < 0.05).



23 FERLEHEY R IR e B 8

200
180
160
140
120
100

Intake(g)

B0
60

20

0 30 60 90 120

Time after feeding ({min)

e CLiStErd GpplE =—g==Andrographis ege=Cuban Oregano  ssse=\Waer

2. FEREAFEEYIRRUR Z e B R IREH R R A R 2 PR B &

Fig. 2. The feed intake of different plane extracts treatment and the control group in different periods of experiment II.

AR B/ NI R R - REFERREERNFR 4 F 1 NFREEER AR B 2R &
RERRNEEE 2R A EERRPE - 5 2/ NG ERBEREEE ZAEERNRE - WERBURFEEES 2 /I
ZRBRERAEANEZREN > SRR RS - B 2R > B R A TEHRE
ZERER > MM OEH IR S - TP BE | NFEIEAER > N TRE R FE AR RS T
ESIRAHRRIE - IYABREZAE > NS SR EHARE L 2 Fk -

F4. AR BHHE/NFRER (52)  SRERHE (78 ) MEREER (5 / 778 ) B0 258 9E

Table 4. The mean squares and mean analysis of intake (g), intake time (min) and intake rate (g/min) per hour in experiment

I
Source of variation df First hour Second hour
Intake Min Rate Intake Min Rate
Mean Square

Goat 3 49077 25.4 1,419.6" 442.1 1.8 27.2
Day (goat) 12 772.7 43 139.7 66.0 1.2 12.9
Site (goat) 12 543.1 3.8 3143 308.7 3.8 40.2
Feed 3 39,0369 328 593.5 192.1 2.5 3.8
Error 33 3,922.5 11.1 287.6 428.4 5.9 243
Feed Mean

Custard apple 60.0° 4.0° 13.8° 19.4° 2.6" 6.3°

Andrographis paniculata 158.1* 7.0° 27.1° 11.3° 1.9° 5.6

Cuban Oregano 101.9" 54 24.2° 17.2° 2.6" 5.2°

Water 164.1° 6.9 26.0° 16.9° 2.8 5.7

L, P<0.05,",P<0.01.
"¢ For each category, means without the same superscripts are significantly different (P < 0.05).
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Effects of concentrate and plant extracts mixture on intake

willingness in goat "
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Abstract

The study was a preliminary evaluation for making the ointment used in preventing self-sucking behavior of goat. The
plant extract with special flavor mixed with the daily ration to feed goat, trying to determine the plant extract to inhibit the
goat intake willingness. Four castration bucks with similar body weight were raised in individual pen with hay provided ad
libitum. The diet of control (mixed with water) and three different plant extracts made from custard apple (water-extracted),
bitter apple, and camphor oil were mixed with feed, respectively. In twelve-day adapting period, all goats were fed the same
diet as pretest-period. During four-day pretesting period, the feed intake was recorded 120 min after feeding. In experiment
I, the results showed that the goats fed the diet mixed with camphor extract had the averaged intake significantly lower (20
g) than those fed the diet mixed with the other extracts. In experiment II, the goats fed with the diet mixed with custard apple
(leaf juice) had the lowest intake (79 g). The plant extract from camphor with strong-stimulating odor showed the best goat-
repellent efficiency among all plant extracts. Based on the results, it showed that goat was more sensitive with smelling than
the bitter taste. Therefore, it was recommended to use plant extracts with special odor for preventing self-sucking of goat,
which might be better effects.

Key words: Self-sucking, Plant extract, Goat.
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BEST I s 19% Kz 2,750 keal/kg » 5AER2HH 2 BIOK KB R ERIE & TR 70 B ARACHS - ARE R 112

HP SR 180 & - NG 15 & » &5 195 & - SHEEE R P EERF 78.7% - SHEN E SRR BRTERE
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(i) FEE (formaldehyde) 4H : {{<#% Samberg and Meroz (1995) = J7/A#E(TIEHT - KIEEE O HEET - ISR
[ 24% Z ¥@ 5Pk (formalin) 5% Rk} - ST REOHEMERER - #5 3 EHFRABMRE 2 EEMNEREAE B
A TIEARS TR ANEL 5 Fr S (A RIESS - WRFEREE 25 78 - PR FHIFRE 2 30 436 -

(i) —% (L& (chlorine dioxide, C10,) 4 : {kIERG L HERIAE - K H S LEEEMBCE FRE 1,000 ppm 2%
Wiz MiRERE 2 250 ppm » FLUEE K ZE LS S L8RV (LR - K€% 3 — 5 microns » 75
BT LN B - RN E A E R ET S ERE > R R 30 S8 -

(iv) FEESRHAG (ozone gas) 4H © {{#5E Whistler and Sheldon. (1989a, b, ¢) Z J77A#EITEET » LU E R FHLasie miiE
SHBEBEANZ HERE R 95% DL E > LA ARSEAERS  DURES 8 5L~ JBES R 2.2% K 4.4% 2 5
ARMEANS S FETHERE - R R 30 738 -

(v) JHBE/KEZEN - DEHESEEFREEEETHEAR I EH R - HEREE W BRI BEEITA
43 300 psi - HEHPER S8 30 mL - DSR2 EURAEEG Ry B UTEEEY 12 FH - R AR 4 FH 0 SRt
5220 FH  WEEHAFLEC Ry 0.2 mm o BEERAUS Ry 1.5 — 38 pm - IEFEATR LSRG 6 PO #IEE 6 Phi# - M
5 20 735 0 HEARECE AT
1. 500 ppm 2 FEfi 5 (E/K (electrolyzed oxidizing water, EOW) * {XIERG L {E FHERHE - DARG R EBE /K 4= et
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IV. Gt
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TR N T BTN AR » Hsu er al. (2003) $54F, » 1SRRI AR BT E » TR 1N
SR LB (R A S Hek QAR S - (SRR TH  SIEE 8 R AR D 8 (LR
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" A-Control; B-3X Formaldehyde, 30 mins; C-250 ppm CIO,, 30 mins; D-2.2% O, gas, 30 mins; E-4.4% O, gas, 30 mins;
F-500 ppm EOW, 20 mins; G-500 ppm Quats, 20 mins; H-20 ppm Ag-Nps, 20 mins.

*¢ Means without the same superscripts are significantly different (P < 0.05).
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Fig. 1. Effects of different disinfection treatments on the number of microorganisms on the Brown Tsaiya ducks’ eggshell

surface.
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Table 1. Statistics on the number of incubation eggs in each batch of trials
3X 500 ppm 2.2% 4.4% 500 ppm 500 ppm 20ppm
Batch Control Formaldehyde, Clo,, O, gas, 0, gas, Hi-ClO, Quats, Ag', Total
30 mins 30 mins 30 mins 30 mins 20 mins 20 mins 20 mins
Incubation number
1 218 214 213 212 216 1,073
2 351 345 224 227 232 1,379
3 307 317 215 214 211 1,264
4 209 209 208 205 210 1,041
5 201 202 201 202 202 1,008
6 226 226 218 221 223 1,114
Total 1,512 1,513 627 628 635 652 653 659 6,879

I AN SRR R L

%2 BAFEDHERIEHEER o - ERORINEEZ 2R ~ 25 — 28 Rk - AWER Rz
TEEWH LRI E AL « 42 0 — 25 R b5 - PIFE(EZ 250 ppm —E (L& 30 7y B (P < 0.05) -
HRELL 3 (5 HERIEZE 30 7884 ~ DURE 2.2% HESRHAE 30 sri#m Al ~ DL 4.4% BECRAE 30 rsEpa i ¢ ¥
HR&H ~ JRIE 500 ppm FEARE ALK EEH ~ 500 ppm VR #2 (LI BRAH K2 20 ppm ZOKSREET/ARIETS 20 77 #
HIZHE 4 RN E 2 R BURE M B S R W (B T e | 1 2 522 © Wistler and Sheldon (1989b) 1Y
wrgetat - REEABHVHER > BEAAE ARG RSN AR EEERE 2 MAEYEH - HBEREGE
FRIEREIE T » FEL_RALFOH S TEER LAY ZT1H  Patterson et al. (1990) F5HH - LURJE 40 ppm 2 —F(LE
AR HE - BB EREA IR > RS RERAEE 2R - SEEREERE 40 ppm AV F (b
SRR 5 oy o BOREANY 100 ppm B - BHLRANE TR - SSOEVITTEDT > ERE/KEEENIFE

TEELARATFE (Bailey ef al,, 1996; Fasenko ef al., 2009) - FAL&ERETT - $HEEENNE R HENE
FRllF {56 FH R B R BRIRE ] > A REAED M B3 B LS R S AR A AR, -

2. ARDHERIE R ORI EER b
Table 2. Effects of different disinfection methods on hatching of Brown Tsaiya ducks’ eggs

B8R
57

S|

Fertilization Discontinuation  Discontinuation Total eggs Fertilized eggs
during 0-25 days during 25-28 days  hatchability hatchability
%
Control 96 £ 2 g+2° 2247 68 %7 72%5
3X Formaldehyde, 30 mins 96 £2 9+2® 20%8 68t5 73+%5
250 ppm ClO,, 30 mins 9711 14+5° 1511 6716 6915
2.2% ozone gas, 30 mins 97%1 12+2° 15+3 6910 7211
4.4% ozone gas, 30 mins 97%1 g§+3® 13£5 7519 7719
500 ppm EOW, 20 mins 9511 7+1° 2816 6314 70%5
500 ppm Quats, 20 mins 9610 7+1° 23+5 6813 7413
20 ppm Ag-Nps, 20 mins 94+£2 612 25%1 6517 71£8

" Means in the same row without the same superscript differ (P < 0.05).

Means t SE.



AELHH R E e OSSR E Y B b o &

(2001) 9¥¢C (9%001) 81 (2001) 12 (26001) 8+ (%001) T1 (9%001) Z1 (26001) T1 (2%001) €9 (%001) 09 [e10L,
CAZESINE (%9°82) 9 (9%001) TI (%001) T1 (9%09) 9 (%1°LS) 9¢ (%52 S1 s1/YI0
(%9t1) 9¢ (%€°€€) 9 (%9°82) 9 (%€ 1€) ST (%5°6) 9 (%9) € saoduio)da.ig

pproojnu g
syputiaplyovd “py
siprisvajoul “py
abmot "
wnondasyp3 ‘W

snuiaoAred 9soon)

(%8°6) ¥C (260°09) 6 (%¢€9) ¢ (%5°6) 9 (°%01) 9 SHaND g
(%6'1) T1 (%$°Z1) 9 (°01) 9 A2fysadypup -y
(%Z1) € (%9) € 1j02°yq
(%1+¢) ¥8 (%L91) € (%6°Th) 6 (2609) ¥T (9%09) 9 (2%8°€0) ST (%SP) LT pjjpuoUDS
(oney) Joquinu pajIoqy SULIOD)

6L8°9 659 €59 759 $€9 879 L9 €Is°1 TIS°T Jaqunu uoreqnou]
ﬂmgo& mﬁﬁa ON mEE ON mEE ON wﬁ_e 0m mﬁﬁa om mEE Om mEE Om ﬁobﬁoU S %NU L

‘Sywddpz  ‘sjend wdd 005 ‘O1D-TH wdd 005 ‘SeS 0 %bt Se8f0 %z ‘Ol wdd gog  ‘opAyspreuto X¢

31

SOAIQUID onp Peap JO SAep / UO SPOYIOW UOIIIJUISIP JUAISLJIP JO SISATeue uodoyied ‘¢ 9[qel,
PG LM M TR oh X L )i R e el e



R GREIE ROMgR BIHM MRS 32

L. R[] ¥ e B S EE i L E G R 2 R TR 0 i

% 3 RAEDHEREEIE 7 KRFIEISIE 2 PCR 455 - BlEasE REUR » WL 7 K2 FILISIMAEIE/ Ve
FEWHE ~ RTEESE - KRR E R B RS e o SR 2 L 7 R E 3
246 [ > HhRHEHIRE 2 B IEER 87 #H » (5L 7 R &EH > 35.4% ; H ISR RIS PPN E & A 84
& (58 L 7 KPR &R 34.1% © BRI 7 RESIEF Ik 2 JHA > F 8 BHAMAZE R/PFIRETER > HX
53 i Ry R (14.6%) ~ &5 (BB PKE (9.8%) ~ K& T RARE (4.9%) K AGIRE (1.2%) - IR (REHER
M) BVEESREUN WL 7 Rz EISRE b 2 R R EE O B2 R DRI E (45%) ~ KB EREE (10%) ~ £
EEEIKE (10%) ~ SEKE (5%) KAIGIRE (5%) » o] B HIS & E EIRR T U AEVIINEIE BN - (8B RE
AR FERAEYERVRRE » DURE 2.2% & 4.4% HERRE 30 /78R - H A v A iHEUERRRL
B HRANRLFE{EZ 250 ppm —E(LE& 30 78R4 - REDHHFEIEEMHE 28 RepEISHE >~ PCR 45 5E401%
4 Fro o sUBaiAR 2 WEb 28 Kb &3t 237 (@ » HoprpEISAHIE D PIRE A 81 (- (5L 28 K- &#
7 34.2% 5 ANEHEIRE 2 FIEER 63 FH o (EIFL 28 K& 26.6% - Fnai A e I A - 5300 5
YOPIR R B AR 2R - HR IR B KGR (20.3%) ~ #EIH (7.6%) ~ &EOAEIKE (5.1%) KEE RIEH
(3.8%) © FHECAMELEE 7 RS IEIBIE T » KEGIREEURE 28 R IEISIE 2 i R A BB I BT - BUR
KIGREE NI CRIHZ AR LR ER K « Ihoh B TAEIRIELBIINA B 2 352 > HER R S0 L 2EAE
R A ER S A4S R o IS 7 RELEE 28 Ko (FIERE 2 EIE SR IERRIR BRI IR T 57 B
15 35.4% F%2 26.6% » FLATRE By WH LB AZ RV E ZR9E T © Jassim et al. (1996) 35 » M LEFE FAIRRIGIE T Al fE~Z
ZHERZFE > MEE - EHEEE - IMUEENIRIEIE CRE BIRIE R E S > F—ESEERrys
—E A BLAEHEAE T AL BRIV E A N Ak BERR DT AVER AR B IR R A IR R R %R 0 R
WRAR S SR T KR EEE I IRV - SR E M b R o b LU AVEE B > Su er al. (2011) Jf* 2007 4F 5
AZ 8 AT b IEHEE RIS EMN PP IR F R TRHE - SIHHEE Ry 40.1% (67/164) » §8ZE Ry 47.6% (40/84) >
ARWFREL Z AAEIAIEER  HHEMRE - SR 20 ppm Z $REE TS SRIR AR A IFE 28 K2 I RSAR ki H
WIRE - BURZHERIN I LR h B AR EIRE ST EEL - Farrokhi er al. (2017) & HVFIRE ~ &=
HIKE -~ FEEAASREETCESYIIIAZIER L > IELURRE 500 ~ 1,000 K 2,000 ppm SR EE T ASIE 7575
HEEEAETIERE - S55REUR 0 DURE 2,000 ppm AYE R R B A - HOAIERESE 0 KRR 7 K » dEE7
F54.75£0.13 5 0.93 £ 0.42 log CFU » IERERES 14 RILES 28 KRG HIEERRAICIEE » HRARER 1,000
ppm FIREHHAT » IR 7 14 F 28 K2 TSy il 3.65+0.42 ~ 1.95%0.67 % 0.99 +0.64 log CFU -

R

SERESIRIUR » NEDH TR B 2 R R ARG R T > B 3 (5 R 30 SR B AH SRR AE
HRELUFEZ ZE/LR 30 7 HEpEHH - DURKE 2.2% SRR 30 /r# B - DL 4.4% HEGRR 30 /r#rm i -
LURE 500 ppm EEf# 4 b/KERERAH K2 500 ppm VUARE#(EY1E RIS 20 Sy fEpa HaH - HEADL 3 (% ML 30 7y s
BAH 2 A 725+ DL 20 ppm ZORREE T A RIETS 20 SR HHAH 2 SSCRWED 3 1 FHEEIEZA 30 Sy S pn B AH Rz (P
<0.05) > By BE R RERELE L L EE - BN EDEEMRIEB S E IR F 530 ST EOR U A RS 2K
HEZBERSE - A EHEREEEEN L8 TTH - SHZ2FEER ~ 25 — 28 Rrfub® - AWERLREZ
FEEWH LRGBS - ZAMAE 0 — 25 R baE sy - DI b2 250 ppm S (B 30 7y Spa TR 2 o E R
HRAELL 3 (5 FESEZE 30 Sy ERal « DUBRE 2.2% K 4.4% HERAES 30 srsam i > S im B R JE g
— DR DI B E WL o (e 7 RePIEISHE 2R R A& SRR - DURE 2.2% K 4.4% BLERHES 30 77
R EA - HEMEMAEYISEHBEREER - HXAIELFELZ 250 ppm —E(LE 30 /A ¢ 240 - fEiE(E
28 RAfUEMSIE Z R as R - nlE8RLiaiet > BIRMEMNREREEREN RS > £ 5 BRI HEEW
BB AVRFEIRE S > AILL 20 ppm SREET/ARIET 20 77 # R FRAHE R (R 2 B84 -

AFERR TR R Z R G R [106 R} -2.5.1- & -L1Q2)) - sUBaIRDRSAGHH - BREERS - B -
FHEFRCHEIRSG KO RHE - FrItEsE -
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Abstract

The aim of this experiment was to investigate the effects of different disinfection treatments on the effect of
microorganisms and hatchability of Brown Tsaiya ducks’ eggs. In the experiment, the breeding eggs were divided into 7
groups, which were treated with 3 times of formaldehyde fumigation for 30 mins, treated with 250 ppm atomized chlorine
dioxide for 30 mins, 2.2% and 4.4% ozone gas for 30 mins, spray with 500 ppm electrolytic oxidation water, 500 ppm
quaternary ammonium compound and 20 ppm nano-silver solution for 20 mins, respectively. The disinfection effect on
the number of microorganisms on the eggshell surface and hatching of the breeding eggs were determined. In addition, the
pathogens in dead embryos 7 and 28 days after incubation were identified. The results showed that different disinfection
methods could significantly reduce the number of the microorganisms on the eggshell surface. In terms of the effect on
hatching the breeding eggs, there were no significant differences in fertilization rate, the discontinuation rate of 25-28 days of
incubation, hatching rate of incubation eggs and fertilized eggs. However, the group treated with 250 ppm atomized chlorine
dioxide for 30 mins had the highest discontinuation rate at 25 days of incubation. The pathogen analysis of the dead embryo
at 7 days of incubation showed that the group treated with 2.2% and 4.4% ozone gas for 30 mins had significant effect on
reducing various microorganisms, followed by the group treated with atomized 250 ppm chlorine dioxide for 30 mins. The
results of the pathogen analysis of the dead embryo at 28 days of incubation showed that the environmental microorganisms

continued to grow during the incubation period.

Key words: Breeding Egg, Brown Tsaiya duck, Disinfection.
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MNERRER > NEFRITEEZANRATIREE S AR - HHEREE | SR I E R EZPIE 77 R 440.1 2%
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Fig. 1. Monthly mean temperature and total rainfall during the study in 2015.
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BESNERET S 9Ty 28064 A5/ #REC 1074 A5/ PR BURHEREE | SIHVRFEESNERET 5 %
FEPHRZYPRE S LimsR e § 7 39.07 % BE SNl SR a6 E 1 9EHY 32.36 % > BURHHERA®E | SivERS
HEEIKIT -

A flE] e = SRAE TR AR 10 K (A)  HtRs KBl ERE A EREY & - M ELEEE D alEh 2k & £ E i
IR AN (P < 0.05) > FRflifEi% 40 K (D) 3Bl 1.91 303 & 1.79 25y 3 FESFEEERSY - Wi Ll e 520 DA
R 10 RETE R Ky 534.4 N5/ PRR 364.8 5 / 1k (P < 0.05) » Z1RHEEA B W hIim A E RIS T
b o BZEE DSy B e EARRCAEAR - (il B R AE iR 40 RETEZEIRS > 7505 164.0 A5/ #RE 1232
INTE R TAERZYARES oy R BleZ B A AH RIS - B AE TR 40 REET RS > 77505 44.96 % K 45.19% -
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Fig. 2. Plant types (A) Sorghum “Taichung No. 5”; (B) Sweet sorghum “Taishu No. 1”.
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Table 1. Effect of harvesting stages on the agronomic traits of two sorghum cultivars as spring crop in 2015

Cultivar Harvesting Plgnt Flag leaf ’Stem No. of Frc?sh Dry Dry matter
stage height length diameter node weight matter percentage
cm g/plant %
A’ 224.35 57.40 1.75"" 4.8 534.4° 128.0° 24.03°
. B 221.50 51.75 1.85° 4.9 455.7° 132.2° 29.27°
;ﬁslhu C 225.05 52.50 1.80" 5.1 399.7° 125.0° 31.17°
D 222.45 51.35 1.91° 5.1 370.5° 164.0° 44.96°
Mean 223.34" 53.25% 1.834 5.0" 440.1* 137.3* 32.36"
A 130.15 46.35 0.88" 4.0° 364.8° 99.6° 27.25°
_ B 132.35 47.75 1.03° 3.7° 276.5° 113.2* 41.84°
E]*Ef’sh““g C 131.95 44.20 1.86° 4.7° 223.5° 93.5" 42.00°
D 138.50 45.13 1.79° 4.4 280.7° 123.2° 45.19°
Mean 133.24" 45.86" 1.39" 428 286.4° 107.4" 39.07*

" A, B, C and D show harvest stage at 10, 20, 30 and 40 days after heading, respectively.

" Means with different capital letters within the different cultivar in the same column are significantly different (P < 0.05),
respectively.

™ Means with different lowercase letters within the same cultivar in the same column are significantly different (P < 0.05),
respectively.

2. 2015 FRKAFA [EORESA = 2 R M IR 2 2

Table 2. Effect of harvesting stages on the agronomic traits of two sorghum cultivars as fall crop in 2015

. Harvesting Plant Flag leaf Stem No. of Fresh Dry Dry matter
Cultivar
stage height length diameter node weight matter percentage
cm g/plant %
A 229.10 33.90"" 1.52° 6.2 371.7% 67.5° 17.94°
. B 235.85 33.40° 1.69® 6.4 408.2° 119.7° 29.07°
Efgslhu C 230.80 36.65% 1.70" 6.2 353.7% 96.2" 27.14"
D 237.60 37.70° 1.75° 6.5 320.0° 103.2° 32.53¢
Mean 233.34" 35.41 1.66° 6.3% 363.4° 96.7" 26.67
A 145.20 33.90° 2.05° 7.8 455.6° 96.7° 21.46°
_ B 153.05 40.20™ 2.07° 7.2 427.7° 132.2° 31.22°
;Egcshung C 155.50 39.00% 2.46™ 8.0 369.7° 116.2% 31.19°
D 153.10 42.00° 2.60° 8.0 396.7" 138.2° 33.83°
Mean 151.718 38.78 2.20% 774 412.5" 120.9* 29.42

" A, B, C and D show harvest stage at 10, 20, 30 and 40 days after heading, respectively.

" Means with different capital letters within the different cultivar in the same column are significantly different (P < 0.05),
respectively.

™ Means with different lowercase letters within the same cultivar in the same column are significantly different (P < 0.05),
respectively.

Wl e SR A R 10 K (A) - HARES EAFAIBRGR - 28T SIEE & R ZERAIE R & 2 B s i
BN FEEEES > WEREeE | SREMER 20 X (B) ZFIBE RS R 408.2 A%/ bk M&HEE T EZH
FE1% 40 K (D) & 320.0 252 / #1 (P < 0.05) - @G 1 S SRS AERITEIR 10 REFIBIE fem fy 455.6 A5¢ / Bk
PNREE T I EFER 30 K (C) (£ 369.7 257 / 1k (P < 0.05) ¢ RS 22 il & 10 RAVFZE 7 AR 67.5
N RE 96.7 5T / Bk (P < 0.05) - ERBERA HAUFEIRIRZE © MAERZY)RE sy ez A MRS - &
LIshRER 10 K (73505 17.94% K 21.46% ) HIFAZE f (i (P < 0.05) > [fi&#fEFIER 40 REFIBEE e (57715
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32.53% k2 33.83% ) ©
HEREE | AR FERENIKE | 2010) RERNEFHRER > e ERIENLER - WERT
GRE o AR (2000) FEHER G T S FAVIKIERIALLEIERE - NRKIERITEIR ZE IOREHAR > SRR H =0 3 (R
St > MEFARBELASREE > B/EELIEREER)  BEESRERN BRI - iF (1994) 115
ERBUNIVIR Z B BARA > — iR RE R S HEERERaZY R e > IS BB
SEARAAE]
1L Z5ehim'E
BIEFRE TSR3 - @R e T S SATHES &2 P9 R 11.53% - BE SRl a2 aE 1 9EHY8.68%
(P <0.05) : MEKEMRKIEEY) PSR M 2RMER - SR EE | IHEE R 13.38%  BESN
SR E T SHEHY7.78% (P < 0.05) k- Py a BT b ER e T SHEHY6.1% - BE SN IlERaE 1 9i17 4.81% (P
<0.05); HPEdEAERy Y S B T E TR SR G T 5 3R 55.79% - BE SN EREE 1 9519 51.97% (P <0.05) ;
T FERR DAt T35 2 B0 5 P i e T IE E #2 52 (P> 0.05)

3. ManfEEZE 2015 FRIEZBRIEET

Table 3. Nutrient contents of two sorghum cultivars as spring crop in 2015

Cultivar CP WSC Starch NDF ADF
%

Taishu No.1 8.68" 13.38° 4.81° 51.97° 29.50

Taichung No.5 11.53 778" 6.10°" 55.79" 30.03

" Means with the different lowercase letters in the same column are significantly different (P < 0.05).
CP: Crude protein, ADF: Acid detergent fiber, NDF: Neutral detergent fiber, and WSC: Water soluble carbohydrate.

W {18 R 2 B B PR R B IE R B Ik L B &t e 1 9k 10.37% R D £ 6.27% »
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5 0 WSHAE B TR 40 K (D) ZERIR S - SRRy 15.44% K 11.46% 5 TAE e i e & 23500 > W
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Fig. 3. Effect of harvesting stages on nutrient contents of two sorghum cultivars as spring crop in 2015. A, B, C and D show
harvest in stages at 10, 20, 30 and 40 days after heading, respectively. CP: Crude protein, ADF: Acid detergent fiber,
NDF: Neutral detergent fiber, and WSC: Water soluble carbohydrate.

IV. Firin’E
TRV My A R Z R ) - TR SRR B & 2 pH EER(E (A > 1994) © [ (1990) #E
TTHEE S s ER e B BB PR &8 K 65 — 70% S ha il - KR KIEEYIBIEYIRR Ik
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&Y E B HR B (Rotz and Muck, 1994) - KHilifE{% 40 RIVEHSSREE 1 SikERE T 5 9tRBaE ikt
HEZYIER B AR KA S Y &85y Tl B 44.96% ~ 5.72% ~ 15.44% F 45.19% ~ 5.82% ~ 11.46% > &% By
{EUGERAE = B i S HIEHE - £ 4 s BT oies R - mRet 5 9580 pH & 4.24 > BEENIHEREE
1 5% 4.04 (P <0.05) ; i ZB S B EEmREH 5 9507 1.32% #EE S EHERE 5 1 9709 0.64% (P < 0.05)
ETHREENT > SREP SHINEER 1.08%  ATHERER | SiNFIRENeA TRESL > M BRaES
FEFIEPE B FIARRE > AN ERCLASTE - HIb > #HSREaE | 98095 1 Flieg’s 747 (5 2
93.67 - ZF| "ER , WER  MeskEed S9ER 48.33 & 1] | AVIEE o Wil SoAE e EZY% Bl 2 i 7 4
KARZER » AAMAEAKBEMER K L&Y & ENEEECK > Amer e al. (2012) F5HHE B7/KAMER K LGV SR EH
BEER AT E R o FHTRHED SRR 40 KHUERBUE - [ Hargreaves er al. (2009) fi5 (B BURUTHE » TERRAC
PERE - EEZE  AMKAERKEEYEEAERY) /KB GRE > BEHARFEZESS > ®EH
i B R E -

*4. 2015 ERFERIFWHE

Table 4. The silage quality of two sorghum cultivars as spring crop in 2015

Cultivar pH Lactate Acetate Butyrate Flieg’s point
%

Taishu No.1 4.04° 2.16 0.64° 0.00° 93.67°

Taichung No.5 4.24° 2.40 1.32° 1.08* 48.33

" Means with different lowercase letters in the same column are significantly different (P < 0.05).
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Abstract

The weather is suitable for growing the sorghum in Taiwan. Objective of the study was to evaluate the sorghum cultivar
for 5 stages production in Taiwan. Sorghum cv. Taichung No. 5 was heading at 50 days after planting in both spring and fall,
while Sweet sorghum cv. Taishu No.1 (TS1) took 57 days and 53 days to head in spring and fall, respectively. It indicated that
the heading date of Sorghum cv. Taishu No.l was more sensitive to the climate factors. The plant height of Taichung No.5
was 133.24 cm in spring and 151.71 cm in fall, respectively, which were apparently shorter than those of Sweet sorghum cv.
TS1 with 223.34 cm and 233.34 cm for spring and fall crops, respectively. Taichung No.5 had good standability with short
plant height, while Sweet sorghum with longer stalk was apt to be lodging at late growth stage by serious rainfall. The fresh
and dry matter weights of Sweet sorghum cv. TS1 were 440.1 and 137.3 g/plant, which were higher than those of Sorghum
cv. Taichung No.5 with 286.4 and 107.4 g/plant for spring crop, respectively. In fall crop, the fresh weight of Sorghum cv.
Taichung No.5 was 412.5 g/plant, which was higher than that of Sweet sorghum cv. TS1 with 363.4 g/plant. Both cultivars
reached the highest dry matter content and dry matter weight at 40 days after heading. The crude protein content of Sorghum
cv. Taichung No.5 was 11.53%, which was significantly higher than that of Sweet sorghum cv. TS1 with 8.68%. The content
of water-soluble carbohydrate of Sweet sorghum cv. TS1 was 13.38%, which was higher than that of Sorghum cv. Taichung
No.5 with 7.78%. The Flieg’s score of Sweet sorghum cv. TS1 was 93.67, with “very good” grade for silage quality, while
that of Sorghum cv. Taichung No.5 was only 48.33. The results indicated that forage sorghum for forage use might be to
select the lines with high water-soluble carbohydrate content. In addition, it was suggested to harvest forage sorghum at

optimum stage to make good quality of silage.

Key words: Sorghum, Yield, Forage quality, Silage.
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Fig. 1. The types of nest boxes for A, B and C treatments, the nest boxes seat at the middle of edge (D).

IL.

1.

A, the plastic basin arranged the rice hull. B, the designed nest box. C, the plastic basin arranged the rice hull which
within the designed nest box. D, the site of the nest boxes.
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Wi o W ZRE S PR 0L - #5S DURVS TR, - SRS &Y 28°C IR /KEE 1% - fiKm /K EE
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&Geat ot
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Fig. 2. The laying rate of A, B, and C treatments during the study period. A, B and C the same as Fig. 1.
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Fig. 3. The ratio of nest egg for A, B, and C treatment during the study period. A, B and C are the same as Fig. 1.
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Table 1. The total plate count (log CFU/ml) of eggshell surface for the egg on the floor and within the boxes of A, B, and C
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Item Mean + SD
Floor egg’ 6.70 £ 0.43"
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" The egg number (n) of floor egg, A, B, and C treatment was 9, 8, 5 and 10 eggs, respectively.
" Means within the same column with different superscripts are significantly different (P < 0.05).
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The effect of the nest type on the nest egg ratio
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Abstract

In the geese production, the floor egg often exhibited a high total plate count on the surface of eggshell, one of the
pollutant source was from the nest material. In order to reduce ratio of the nest egg and total plate count of eggshell of white
Roman goose, the egg laying facilities were designed for study. One hundred and eight white Roman geese were randomly
divided into 3 groups, the ratio of male and female was 1:3, and three repeats were applied on each group. The three facilities
were applied during laying period: the plastic basin arranged the rice hull (A control), the designed nest box (B treatment),
and the plastic basin arranged the rice hull within the designed nest box (C treatment), respectively. Number of the floor eggs
and the eggs within different laying facilities were recorded every day from August (2017) to February (2018), and the total
plate count of eggshell were also sensed. The results showed that the ratio of nest egg for 3 treatments (A, B, and C) were
53.4%27.1%,10.7%4.2 %, and 60.1 £ 13.5 % (mean £ SD), respectively. The B treatment presented the lowest ratio (10.7 %)
and the C treatment was the highest (60.1 %). The result indicated that the acceptance of geese for the designed nest boxes
was low. The total plate count of eggshell surface for the floor egg was 6.70 * 0.43 log CFU / g (mean * SD). The designed
nest box (B treatment) showed the significantly lower value than other designed nest boxes (A and C treatments) and the
floor egg with a total plate count for 4.95 * 0.98 log CFU/g. In summary, the usage of designed nest box (B treatment) could
effectively reduce the total plate count of eggshell surface, but the acceptance of geese for the designed nest boxes was low.
The results showed that the designed nest box was required to be improved. It was suggested that the results might provide

information to design the laying facility for geese.

Key words: Geese, Nest box, Nest egg, Total plate count.
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e > B TFEZE 87.3 — 87.5% (P < 0.05) - JRRESRE FLL 29 & 32 Al 2 5.8 £ 2.6% Ryl - HerEE AR
10.2 — 12.2% Z[d - &#EEeH - HAANEREREX » PREEREREAEE - FREFEER 85% U EERIE
M (Tan, 1980) » EEUEFRIPE 10% DUN B IEEE K (Sacki and Brown, 1962) » Aa{ls 2 iEIE 2014 53 —
56 FELEL 29 — 32 HRIE(K 9.2% (96.7 — 87.5%) (P < 0.05) ; JERESE T RLIWIHA 2 29 — 32 MRIVEERE(E - £
53 — 56l FEAERLIHNI S.9% (5.8 — 10.5%) - Gerzilov (2011) FHEFHUASRMEIRGERIRET: - E45 T
RPN BIEIA A F F ARG R At - EEFHRHAAIREK 9.6% IR R E RAIDYHINER &K > EEHERIL
BN 6.5% o

1 BBHERIERIF FE# (L

Table 1. The variation of semen characteristics on Muscovy drake in different weeks of age

Semen volume Sperm Ejaculated Percentage of Percentage of

Weeks of age concentration spermatozoa live sperms abnormal sperms

(mL) (x 10° spz/mL) (x 10’ spz) (%) (%)
29-32 13104 2.0£0.9° 25+ 1.5 96.7+ 1.3 58%2.6
33-36 12+0.4% 2.1+0.8° 2.6+1.2% 96.2+2.1° 10.6+3.3
37-40 1.410.4" 2.5%1.0° 34t1.6" 97.4+1.3° 102152
41-44 1.4+0.5° 24+1.1° 34+1.7° 949+2.4° 122+59
45-48 1.4+0.4° 23109" 3.1+1.5% 958+ 1.6 11.3+2.9
49-52 1.410.4" 23+1.0" 33+1.7° 87.316.3° 11.9+11.2
53-56 12105 25+1.2° 3.0+ 1.8 87.5+4.2° 11.7+7.0
Overall 13104 23%1.0 3116 93.7+5.1 10.5+6.2
P-value 0.04 0.14 0.02 <0.01 0.35

a,b,c

1L

Means in the same column without a common superscripts differ (P < 0.05).

PR T RS Hg P B L 7 52 [ e
TG BT AT A\ PR Pt 75 1 ] B o 0 2 [T RRR R 401 2 - R [E) B i A IR ER B P R A9 ]y 66.2 £ 14.6
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sec » RIFIEBHIE S 63.1 — 68.3 sec » A4 BFHIE - AN A TIRHIT - LUREISIRATE -
DURRE RIS RIS A (ERI A B IS - (RIS SR B S B IS I AR T 23T
AT Ry A BV RS RIS (Gvaryahu, 1984; Snapir et al., 1998) « A BHRA T A0/ HLBE TR

FRES RS RAR > ARSI P EBAFE 2 0 1A 29 — 52 g e Sl A BB iR EEIR 0 B 53
okt - B AT SR RAHBEA = BRI - MUEARRIGHER - NPT RIFHEAETE - FRERITA LS -
FIREEEL 53 — 56 MEEHDAZ I FER AISMERREE - ABISIE = EETEE 395 4.3 £ 2.8 ng/mL /A
1.7 — 5.6 ng/mL 7] - Snapir ez al. (1998) 45, » 2 BRER T IS S2 GRS K 3.4 £ 1.5 ng/mL > FH{EHAAEL
Epryss R - MIRERAGERIE EEE B 1 LA » MBS SIS EE IR - 8 1 BRI ANTRE 2 RE K
(Stunden et al., 1998) A5 b NS FRIR LAY AR EL L 175 SE[E R B fE =Rk > Penfold er al. (2000) 715
i FEIMEATEIRE » Hifn g ZE RS FER AR R o BRI REIRERR - AR 2 [E Y R
fEfEm @ WAEREEMERRAYNG N - ATEE A TEREERER - HSEENDE S BAES T 8 (BRE x BT RE ) Al
EAERAME (P < 0.01) » {HELHARER M IRHBE A B3 o ARG E IS M5 SE S ER RO BL 37 — 40 iR (5.6
1 2.0 ng/mL) HEE S 0 53 — 56 #EiEs (1.7 £ 2.2 ng/mL) Rk » 29 — 32 #8#5 (3.8 £ 2.3 ng/mL) X » A H
29 — 52 FAECHIHY R EBREZ R (P> 0.05) » EHF| 53 HEe A G 8E TEAVES (P <0.05) - sERIEE X
FOEPSAR - BB BE R B ENTRE - 8 Jacquet ef al. (1997) Z &R ARFAEM -

R 2. A [FEEE A NSRS I i ] S 7 S8 R R 2 81 h

Table 2. Variations of ejaculation time and serum testosterone levels of Muscovy drakes in different weeks of age

Weeks of age Ejaculate time, Sec Testosterone, ng/mL No. of semen
Mean + SD cv Mean + SD cv collected

29-32 6541178 0.27 3.8£23% 0.62 36
33-36 6831179 0.26 45+1.9® 0.43 36
37-40 6291128 0.20 5.6%2.0° 0.35 36
41-44 67.4%13.8 0.21 45+2.0" 0.46 36
45-48 63.1+10.1 0.16 51+4.1% 0.82 36
49-52 683%134 0.20 51%3.6" 0.72 36
53-56 67.6%16.2 0.24 1.7+22° 1.28 31
Overall 66.2114.6 43128

" Means in the same column without a common superscript differ (P < 0.05).
+ =4,
:%n )

JEREES (WG x 6 ) £E LB HEREEENNEETR > EHEE L > FRHERAVERTFEHEEDN
PRHE - HEGEE A RRERE - N RE 842 e - SRR B EAGEREIL ZAEREER - SHESNEINRER
o B HETTERE > TRERIEIRAEE A RN AERS > P15 ARSI E o IR ERCR - B AENS 53 ERE
PRAT A TERIEIG ELLBT NS » HAVETRN R o i BiRR e - IS5 EREYZ U > R ER
FERAEERS - FEIRHERP L - 2B AEBRGER - EMEERS > MERTHEABIRHIIEE LB A M A
R A EEN AR ERCR -

ZENRK

TR EETRE S - 2017 - EIEGEHER - http://agrstat.coa.gov.tw/sdweb/public/book/Book.aspx °

ZEA - BEAR -~ BURNE ~ Prai— - 1996 - g S (el E i A BT MEBGAREE ERE 2 508 - BAENTSE 29 ¢
289-296 -

ERMEE - B - B 0 1999 - KIUBNS 2 25 11 AR EISAE RIEREMRE - FAENTSE 32 ¢ 63-70 -
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EEEHT] (45) 0 118 -
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Abstract

This study aimed to investigate semen characteristics and concentration of serum testosterone of Muscovy drakes during
the breeding season. The study was conducted from April to October 2017 and total of 9 Muscovy drakes (White Muscovy
Duck LRI No.1) were used as experiment animals. Semen was collected twice a week from 29 to 56 weeks of age, and the
semen characteristics and serum testosterone were recorded. All the data were divided into 7 groups, 29-32, 33-36, 37-40,
41-44, 45-48, 49-52 and 53-56 weeks of age, respectively. The results showed the semen volume, sperm concentration, total
sperm, live sperm rate and abnormal sperm rate of Muscovy drakes were 1.3+ 0.4 mL, 2.3 £ 1.0 x 10° spz/mL, 3.1 £ 1.6 x
10° spz, 93.7 + 5.1% and 10.5 * 6.2% during the breeding season, respectively. The semen volume, total sperm count and live
sperm rate were significantly affected (P < 0.05) by different weeks of age. The averaged concentration of serum testosterone
was 4.3 + 2.8 ng/mL (1.7-5.6 ng/mL). The value was the highest at 37-40 weeks of age (5.6 = 2.0 ng/mL) and the lowest at
53-56 weeks of age (1.7 £ 2.2 ng/mL), respectively. The concentration of testosterone was significantly affected by different
weeks of age (P < 0.05). These basic data might provide information for the application of Muscovy duck semen extender

and the establishment of the Muscovy duck semen supply station to improve the efficiency of domestic duck production.

Key words: Muscovy duck, Semen characteristics, Testosterone.
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WefFEEA : 1075 11 522 0 #22HH7 : 108 43 H 15 H

W B
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BE B EIUE Y FHE 2% - BB ILTIEY 29 ~ 32 K 35 AEREF - 3 AL 10 £ 15 € aFEER AR SIS
i 0.05 mL #ETEER AN TIE - BVEMESE 2 HE - R EEULEE 14 RIEE > FF7 H AR 1t SR ARERSE 7R
HE - DU e tERAMRIR - SETEE AR G IBEE s RS M E I 2.57 £ 0.34 £ » HFRIUE 513 £ 1.78 ¢
Z50.1% » B G10 ISEHE(HIUERE Ty 0.44 15 - G ISEE . F RAE B S TE(EMBIME S 0.52 (P <0.001) - & F = 5%
Bf > BRF =627 8ReEsh » S EHE H F SEEIHK (P <0.05) - SZERHENE 2 F(EHEERENE (Ratio
of complete persistence, RCP) ERET4E17 4514 LL] (Ratio of intermittent persistence, RIP) £y 44.1 © 55.9% » RIP [N~ ErEg
Ry AR ~ PIEEEE IR EI R 14 2 31 1 55 - G10 IEEFAYEE R R3S F 5HE(Ef 2.62£0.36 1 » # G10
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Cheng et al. (1997) HFSEHEAT: » 18 SENBAR = (RAVS ARG 6 o (5 BB 2 DB B B0 R
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L EEFEY)

() P& © LS L201 A5 10 X (G10) B EEY 48 Ml AT TEIHEE - iR EEBIHIGTERREES
TEE G - FFEER = B IS S e T - BUERGA 2 - L EINTHRERE % - SRCISEFORE 20 ERE -
EZIBELL 1 EANSHCIELY 3 — 4 ERHE - BERIBEREIR 3 A 5 RHFERETEY -

(i) fAEEH © Gl LIS 0 2 3 Al - TE 5 SN MUS BARETE - 3 e 2 i s RIS &
TR ALY 12 iR B RIS & FEEfE - 16 AlETRE o 6k REUKSTREUTE] - 0 2 8 ek
IEEFEOHEEE 19% - {UHIEE 2,900 keal/kg 2 H#ERL » 8 #8 R W] RTEREIISEF 2o HE T E 14% - {CHIEE 2,800
keallkg Z B ROR » WIFERRIBRENISEESIHE LS 18.7% - AREHAE 2,900 keal/kg Z FE R} ©

L. 2R E

() PRE10 — 15 EREFNEFR —IRARESHER » Rl etbadb ot 8 29 ~ 32 K 35 HENF - #E17—20.05
mL EFUFRTAER » BN 14 K (2 — 15 R) EELR=R G5 7 RAW—R > R ARERSE 7 14
Fe 26 RoyRIMEE 12K -

(i) fad& Kk RHBiEE 2 SZAE B LGN - WETHE AMER - THEEY - ARERE - fk2ERE - T
AESE B I LR E AR R -

I A X ER

RERHE TR & Z AR MR

() =fFEH (The number of fertile eggs at candling, F) © £ AWEZSE 7 ~ 14 B 26 R =NRERE EHZHZLE
B -

(i) FefeZiERKE (The maximum duration of fertile from 2nd day after Al up to the day of the last fertile egg, Dm) :
TSt 2 2 15 RN - BN EBERARBUIEER L KRE -

(iii) 735552 F5RKEL (The number of duration fertile eggs, De) * 5ZiF{& 2 £ 15 KigEHiRN » M2 2 i REL -

(iv) WEREZET # (Total number of dead embryonated-eggs, M) : SZHEHELEEE 7 ~ 14 B 26 KR=IBE% » [ELEFH
Ik Z#H -

(v) WL (The ratio of hatched mule ducklings, H) : Sz &EHUR M B a%E &5+ 1F 8% - Fri 2B ERZ By
bt -

(vi) SEFEZAFFFENE (The ratio of complete persistence, RCP) : BLU 2 E 1% 2 2 I EHUE M0 H 5¢ $1E » #( F =
Dm = De -

(i) BTEZIER4EM: (The ratio of intermittent persistence, RIP) : BE R ZiE 1% 2 M5 R HUHE A2 - hfiA
RERE ~ P ESEEERTZEE BRI -

IV, ohist

() M 35S - = (2 e 2 A SR 4RI F - Dim - De %+ FLL SAS (SAS, 1999)
MEANS &2 frat Bz R e R IR -

(i) FHEHZERAERLLE 0 (40 SAS 2 GLM 2% » M 2 REE 15 25 H FEE(L -

(iii) F1{EZESMEEGE EBV) Gty y=Xp+Za+e(y: ZHEH B A (FE) —HREEHE - a:
BB HRUE - e 122, E(e) =0, Var(e) =Io,” ~ X #1 Z 53715 B 1 a ZBERAEUENE ) » (R AR =R IR S
A (BLUP) 2 #ifE =, (Animal Model, AM) » L PEST 3.1 #i% (Groeneveld, 1990) #:77{HzEt -

(iv) ITHRAGEETE R AngelPedTK 2 PEDGGetF #4052 (Mahboob et al., 2017) -

o SR B R AR

L EFINEERMERE

JEENS L201 dh 2 G10 BRI 2 2% ~ RHILEIS ARy 20 B2 61 & - F EETREFIE AR 2.45 £ 0.42 B2
2.68 £ 0.32 f% » EEFRRE 17.3 81 11.9% > BIEACHERAEL Gl REHEINEE - STERAILENS 146 & ~ R0
M8 222 € » AET 368 & 0 1\ ~ BHIR . 16 HFIgREEE /T Al A 2.54 £0.21 kg 82 2.37+0.20 kg °

I SZRERFEMEZ MR E
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JETHS L201 & G BEEFET 23 Ky 191 B 31 € RHHE » &% 29 ~ 32 8 35 I TR E » 45REBUR
585 ENET 3 AR (le) £y 13.12 £ » 8 G10 FSEERS A1 0.2 #7 (1.5%) » #2355 G1 ISEFAE/D 0.2 #7 (1.5%) »
Gl 2 G11 HEEHFEE 11.6 2 133 2> G10 ~ G11 fISHE 2 (RAE (%% (Skewness) 73 7l £y -2.56 Jz +1.80 > 53]
EREREHEERESA B e BEEBEAK  BIEREEHILEBIER T FERE - GIIIBEEZ F
FRAUE IRy 513 £ 1.78 #2082 G10 Jak/) 5.5% - HEATEE G1 IS EFUE 26.7% » G10 2 G11 WifSEE > F RANEES
iR - S RIR R RR S B UE & 2 SR PRIT F EAHHE > DLF =5 Migs > 1 30.8% 0 &
TEHERE 71.8% > A HAE(E F = 6 LA B3 » S5 12.3% » SR EEEN: (F=8 %) SEEHIE 3.1% - KAk
TEEEE F HRARE (R 1) ZEEEIIETE 35 HEeFy 4.75 £ 1.78 £ > 29 81 32 JHlS 53 A% 0.56 582 0.49
M (P < 0.01) » Farghly et al. (2018) f5HHE =) RE SEIRAVAERIELE - HIfS - WE - AR K ERMIIESEH
B E  HENSKELRERE R A 4 R AR MR - MBENEERNS - MRt siiiE s
HEER A RS LERN T SR E - HESEWMREANIFE > HREBENRESANEEFEFEER
HIRFE A BEMRAE EL A EE MEAE (Luo et al., 2018) - G11 ¥EEFAE 35 o E A A E B /ORI ER E M2 8 RN
HNEDRIBENEBRAZR T AR EIRE - FFREE SR - SUEA AR 2 IRERER -

G11 BEPEER 1 Dm B De 43 Hl B 6.08 £ 1.97 KEL 421 +2.02 K » JR47 R G10 BERERL /D 0.42 B 0.69
K ZIRRNZE FEZ FERMEL o FEZRREF IR M) 7 GLL SRR 0.47 £0.72 ~ BB (H) f5 4.65 £2.18 >
53R G10 Jak/) 54.8% EBIEA10.2% » B G1 k) 84.2% B34 2.9% » U~ M ~ H iR BURFFESES
M 225 T TR S A W (1 HE 2 (R BE (A BEEAE -0.22 & -0.63 2 BRE4MFh o BT M ~ H FU R > SEH9{E /N T iz
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* 1 AEHERBUER SR IERNS L201 %k G ISR 2 Z R EB 2 E
Table 1. Effects of the number of fertile eggs at candling for different weeks and hatch of G11 in Pekin duck of L201

Source of variation df SS MS F Pr>F
Hatch 1 0.99 0.99 0.30 0.58
Weeks 2 35.92 17.96 5417 0.01
Random residual 581 1,790.95 3.32

Sum 584 1,827.86

" Significant at 5% level.

F 2. dLHHS L201 &k Gl Bl G10 WGEE 2 AR MR A M IR 4t a
Table 2. The summary statistic of duration of fertility phenotype between G10 and G11 in Pekin duck of L201

Traits all alo
Mean SD Range Skewness Kurtosis Mean SD Range Skewness Kurtosis

Number of eggs set 13.12 147 6-14 1.797 2960 1292 1.56 6-14 -2.555  6.806
Number of fertile eggs at candling 5.13 1.78 1-10 -0.123  0.066 543 196 1-10 -0.432  0.796
(7" day of incubation)

Total number of dead embryos 047 0.72 0-4 -0.261  0.196 0.65 0.85 0-5 -0.625 0.284
Maximum duration of fertile 6.08 198 1-11 0.287  1.292 6.51 2.05 1-13 0.074  -0.243
The number of dure fertile eggs 421 2.02 1-10 0.182  0.920 490 239 0-11 1.059  0.988
Number of hatched mule ducklings 465 208 0-10 -0.481 0.013 4.64 198 0-10 -0.219 -0.263

n: Number of records of measured female ducks, total 585 for G11 and 474 for G10, respectively.
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Fig. 1. The ratio and trend of no laying eggs, dead in shell and infertile eggs of intermittent persistence in different fertile

eggs at candling.
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X3 —3.6555x2+12.755x + 72.078 (y : "ZAEER > x* HED) Z izl - R CREGE) 5 98.3% » LR 2 —
6 HZ A ERILRE 82.4% BV RIEZE 74.0% » MEILIARIIMER 7 BOZFHoKCE » BH MEEREIARE -
E5 7 HFE - BT H I8 T 15.7% - (€57 58.3% ZZHMEER (P < 0.05) » BURZER a2 A 3 R Eim
IREIZIEERBEL - ZHBEE 6 £ 8 H > NEEEDHIF 17.7% ~ 19.1% ke 13.2% > 23 1 £ 2 2R (P
<0.05) > 55 13 HES 15 H > ABEZRHEREUEE - DUTIRERNS > 52 — 6 H2FEBNERRE 245
FH6—9HAE-1735  ZRETHEZE  Mi—KIIEERSE 2 — 8 RZPHRIERE 703% (R 3) - HEANTTE
BT B 2 2R RA - S0 ARRNERNE (B ) &IFFERITHE/IVE (spermstorage tubules, SST) Z A%
T 7% H (Brillard, 1993) > HATARIEI N - EEHFERREMEDURE TI- 2 aoflRy SRR - DIPHIERS T1E
A FE A Y AH BE BT ST 4RI (Steele and Wishart, 1992) 5 £35S 2 (K265 (FHE — RIS E ) FTRE(AZE N
e AE TR A 5 A T B SE bR - NI FRGE W46 /77 8H (Cheng ef al., 2002; Sellier et al., 2005; Brun et al.,
2008)

% 3. JCES L201 Shk G11 HSEE =(Ete e EER R MR LR 2 £ 15 S HZRERE(®G
Table 3. The variety of daily fertility percentage from 2 to 15 days after one artificial insemination at G11 in Pekin duck of

L201

2 3 4 5 6 7 8 9 10 11 12 13 14 15

Item

day

29 wks. 84.6 8.7 8.1 798 728 585 37.6 215 7.5 4.6 3.7
32 wks. 81.8 796 781 763 752 59.7 445 234 9.1 43 2.5
35 wks. 809 799 80.8 67.8 739 567 39.6 19.6 8.2 3.1 3.3
Mean 82.4° 81.7° 80.3" 746" 74.0° 583" 40.6° 21.5° 83 4.0° 32°

S o o O
S o o O
S o o O

"¢ Means in the same row with different superscripts differ significantly (P < 0.05).
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% G11HY F (MG 0.44 1 BURETEHIZIA 89.8% - G11 BRHEER - WREMBEETE F RA(E L
574 > HCHBEANE FEETE( 2.86 £ 0.16 0 2 G10 BURIRREIETT 16.7% » MERRHE F S FE(T 3.02 £ 0.19 »
B G AEET 3 K ¥ G10 BUBIERERTT 12.7% > %688 G11 BRI F (S TEET 5 2,98 + 035 > 8 G10
BT 13.7% - HEZARHIBHOIE M BOEIRRIED D » (ERT (AT RS B S (AT A S B > IS MEIETE G11
B GO 53515 9.5% 515.7% - GhIESARENG B it (R (E FEEREMS - G10 ISEEEIE 7 049 K » BOIERE
23.0% » G11 Z=FE A 0.41 #1 » HUETES B 15.8% ©

4. 1201 AE5HE A G10 BERT T~ 2 8 (F) B {ERE
Table 4. The genetic expression of the number of fertile eggs of parent saved in G10 Pekin duck of L201

Items N Frpy SD CV PS Frgy difference
eggs %

Drakes saved 20 2.45 0.42 17.32 12.05 0.32

Ducks saved 61 2.68 0.32 11.89 24.21 0.55

Parent saved 81 2.62 0.36 13.70 19.38 0.49

All population 418 2.13 0.47 21.88 — —

There are 166 drake and 252 ducks in G10 of Pekin duck L201.
Fppy, Estimated breeding value of the number of fertility eggs; SD, Stand deviation of Fy,; CV(%), Coefficient of variation;
PS(%), proportion saved; Fyg, difference, difference of Fyg, of parent saved and Frg, of all population.

LABLUP 2 AM &15E G11 §88f EBV » 45580 R F {H 2 EBV SE3{H £y 2.57 £ 0.34 #r > H5RAI{E 5.13 £ 1.78
M2 50.1% > Foie A A MO S EE T JGEE > G111 TBEE F (E 2 BREISUE B 2.56 £ > # G10 f8RE> 3.30 14
TV 0.74 1 > FAEAE G ISEEZ 38 (HIUUENG I 0.44 1 - 5N e BREEASIE 2 [ - LR BUEIR ) 0.3 12 N (&
5) o BEAERA IR 0 21 — 77 HiitZ 1201 RS - HETBBEARBBS SN - 2.2 & /m’ (G10) #2
T2 3.5 % /m’ (G11) » BF GRS 59% » WIN GRS R B P2 (5 BHaELHFIXT 40% © Yin et al. (2017) %
84 BiEREBREIT - & 28 HIR RIS BB LM INE] 6 & /m’ 1Y - K SNSRI A RIERE - 1T 14 —
42 HE LB RNS » ORI 9 & /m’ I » HHRASE RS ERE T (Xie e al, 2014) » 151> 8 — 34 H
2 EFEBRAIBUT » 74 10 € /m® 2 5%/ Hy-Line Brown BpEERFETN - I IIALER (Kang er al, 2016) °
BHAERERY > FRd R E R IIA RN RS A REEENEEL AN 8 > HENS G ISHRERUE
{EFF AR -

F 5. L2001 JERS S A G10 2 Gl 2GS (F) B LUk
Table 5. The genetic improvement of the number of fertile eggs of G10 and G11 in Pekin duck L201

Generation Year Frpv GI F Fepy/F Frpy/Fenv
eggs %

10 2017 2.13+£0.47 0.34 5.43+1.96 39.1 64.2

11 2018 2.5710.34 0.44 513+1.78 50.1 100.4

Frpy, Estimated breeding value of the number of fertile eggs; GI, Genetic improvement; F, the phenotype of fertile eggs (F);
PC, Phenotype improvement; Fenv, Environmental effects of the number of fertile eggs (F).
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B PIME 3.5% - £ 2.67 £ - £ F = 81l > B 3. 10 W2 BB (EII(E - MRS ~ BHS 7 5 F 2.86 813.02 >
HEMEWHEERES 7 — 8 WZBFHEE A 558 F = 450 - BTEENEICREE F RAEYITNE
ZF O F = SIS - BRF =6 81 7 f8RiRst - HEREEMESAREER (P<0.05)  BURERHES F HEEHEE
BUNEEBSA 2 FRAE (B 2) -
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Fig. 2. The relationship of means of estimated breeding value and inbreeding coefficient for the frequency of fertile eggs of
G11 in Pekin duck of L201.
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Abstract

This study was to analysis the genetic improvement trend of fertile eggs of the Pekin ducks after 11 generations of
selection for the duration of fertility and provide information for the subsequent genetic practice. At 29, 32 and 35 weeks of
age, the Pekin ducks were single artificially inseminated with 0.05 mL pooled semen from 10 to 15 Muscovy drakes. After
insemination, eggs were collected from d2 to 15. They were stored for 7 days each in the number to ensure egg set, and eggs
were candled from the 7th day of incubation to determine the number of fertile eggs (F). The statistics showed the average
estimated breeding value (EBV) of fertile eggs of the G11 was 2.57 £ 0.34, which was 50.1% of the phenotype (5.13 = 1.78).
If compared with G10, the selection response was 0.44 eggs. The correlation cofficient between the phenotypic value and the
EBV of F of G11 was 0.52 (P < 0.001). When F were 5 eggs, except for F6 to 7 eggs, the larger number of fertilized eggs,
the higher F breeding value (P < 0.05). The F value of the duration of fertility had the ratio of complete persistence (RCP) to
intermittent persistence (RIP), 44.1:55.9%. The average ratio of breakpoints in RIP of laying eggs, dead in shell and infertile
eggs was 14:31:55. The average F breeding value of G10 was 2.62 £ 0.36 eggs, which was +0.49 eggs compared with the
G10 population average. The difference gap 89.8% met the genetic improvement of G10 to G11. The averaged inbreeding
coefficient of the G11 was 10.7 £ 2.7%, and inbreeding coefficient increased from G10 to G11 with 9.3% to 10.7% (15.2%
raised), but it was 5.6% lower than the previous generation. In summary, the genetic improvement of G11 was still steadily
increasing. The F phenotype value was slightly reduced by the environmental influence. However, the inbreeding coefficient

of the selection population was still stably increasing. The risk of inbreeding might take into account in the future.

Key words: Pekin duck, Fertile eggs, Genetic performance.
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