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S8 - 3RS EHIIERAZEM (Robinson,1979) - ELHHEEE @ MO EBREHSEREER
THe(Wilson et al., 1967; Adams and Jackson, 1970; Brake and Peebles, 1992) » ga¥IF] AR
B2 (Roush ef al., 1984) » gEkNEERE RS - HEEEHEC (Robinson, 1979) kRT3 hn(Sandoval
et al., 1991)% - SENIREF A/ Mu SR 24 #1448 » Robinson(1979) 3R - EHFTLEIVE
FEZefR R RHRAY > 8= S - 4H 6 SIS RIMTMVEEREFER ) HEHE2EW
FEERIAE T - Wells(1971)AUISEHE RILER » WINEENREF B HEERBERE - RT L
TR - BRI E EEE LA e S AR  EMPETEHNRAEZM - &k
A EHEEZ 2 (Adams and Jackson, 1970; Robinson, 1979; Quart and Adams, 1982a) - &
HEEBFEHN T HENAREELIUREE & - BE RS IEMERA - MERTEEERZERE A
BIRHEENERRD RICTREM - BEEETNRELEEREIVNE R RS EEEEEE NN
AT LUESS (Roush et al., 1984) -

FEABERS Y HAMEREETHARE  BEA79)EL - AR ZEERNEE
] B SV A ] N AR R B - R (1991) YR FUHE SREBET G TSR B AT 2 A BRI P ATH S - Khaki
Campbell HREEEE 2 EE M RER FEIE B R (Avens et al., 1980) - fHREU/KE BRI IEEEA
Al o BEAR  BHRABERERAR AN Stk Mgk ki f B I R Oo# - (EEFRERER
Bk - EEAZRAANER A AERESHE » IR VENEE KSR E
g - —HZENEABHECRIZERNER  CRM T REHENERT » SHEAE45 %5
EERARZEEFE (Goodling et al., 1984 ) - EREIREE & EEATRERN R - RIFEEIRIAYE
1 B R BN A 72 2 (Roush ef al., 1984) - EISEEFIIE ST RIRRATER - (HEEAHY
A ERADRIER  BIEEERBIRERN R ERTEENRE  BETIg R A E 5886 -
B E RN B EEE R A/ DYER TR - EEEMELNE -

MEHERT R

AR FETE - REI85 4 12 A 10 HI L2 B EEREENR » 0-3 SAMEEHE R LKLIMNG
BifRiB s - 3RBREXHEBTEARS - £ 90 OESEYEBEMEN - BERIFRE FEYE
FREETR - Y22 EERIEGENEE EERE ST HIEEE EMERE - BHBERA 3 X 4 ERTHE
51 B 3 FEEE - FERATESHISEERIE S Ak 990(KEE) - 792(HF M) - 5 594 (/) Ait)em?
(TREEZEIT Ry 33em » B3 7IR 30 ~ 24 ~ 18 cm) & R AMEK/INCIERE » [FEELHIEAEL ~ 2 ~ 3 ~
45 IREEEREABREERE LYK (B 1) - FEFRGEEER - FREE 24 B5E » £ 720% -

FIRREUKIIEHRFR » 0-4 BERREASHECE 19% - AHHE 2900 keal/kg S EHERL » 5-
16 EE AR E 0 14% - FHHAE 2800keal/kg ZHRE - BEE KRB REIGTRET RIS - 178
LIS BIBRE ST /B 18.7% » A3EE 2900kcal/kg 2 KR EEENSR] » SRS HERET 1 Zv > b4
RHEFE 1 R & - BRHE R RIIBB AR MEERHNMEEENE - SEBREZ/EHEA ; 40
B 72 EER B HATRERERR 0 BLIAE 15cm FEL RGN &R - LINGIRERERA -
FE12EEHE 18 4EFHG 28 BHERIEHEEERE - HUKDIZIENEUKEIMEIE » M
B A —EER KA -

RS HiCR EE BT S - 40 B 72 FEEEEEIS 6 X > HICHFHNEREE -6
BIFIEZEE - BEERERBE -

SEEFTEER - FIEHET AT (Statistical Analysis System, SAS, 1988) » Dl —f& i 4 1&
HA2/F(General Linear Model Procedure: GLM) T8 55347 » I DB Ko % R BHHI E %
(Duncan’s New Multiple Range Test) Ht#g s 2 2= BV B4 (Steel and Torrie, 1980) -
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Birds per cage Cage width
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LABIRE G > ISHEREX)H 18 ~ 24 H 30 A% =MHIE - TR REAC BERL
BHERIREEAER -
Fig. 1. Experimental design of cage configuration. Cages width (X) were 18, 24, and 30 cm,
respectively. Birds had the same floor area in each floor area group.
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Fig. 2. Comparison on egg production from different populations.
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Fig. 3. Comparison on egg production from different floor areas.
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FE R A TR B R B R E B R R BN E -

/NETE R A A RE AR 2 L P REE | SRS EREIRERMEARER - ERIRENEE)
HREEIE A > EER N ZPE - Cunningham ef al.(1988)RIAZEIEH - BHEEAREFE 4 £
I 6 & > EHEERED 2.1% - Wells(1971)i8k - SHARSBHEREIN4E  FIREEE
BEHARFABRS HEHIEE 14 kgWiNT| 44 kg T YESERSE - PMERABERERE
TR HREEA/ Y22 (Craig and Milliken, 1989; Carey ef al., 1995) - Robinson(1979)7E—
HFoR 0 BIRAEMEE RHERE/ N EECR S AR BRI R RIFAYEEERE - B8
FIREREBEEERE @@EW%E  SHNR R EMRE U 0 — BRI BREIRE
WA R AR LR RS A SHMHEBBWERREREE - MERANRSEZHEEE
o NEREEAMBRENES  LVRAEKREES - 4 EHEERBENERZ— -
Okpokho et al.(1987)4kiB B M R PHRHIT RERET — ARV EEB MR EER
(Nervousness score) » 25 RESATHIREIEEUEE - Craig and Milliken(1989) 786 EIKEAY S
B EHENFREERR SR RMEE I MmE R ZE kARG - Okpokho et al.(1987)8 Quart and
Adams(1982b) V&R AIRUR > B S ER4E » 4 BRI EFHMKE - HFBEHRDRA]
R EAIR S IH (Hansen, 1976) - MERTE - ZER BN E BB NS e - i
B % BB R G (Craig and Milliken, 1989) - i@ B BN HEAEEFEENIM
8(Quart and Adams, 1982a)

40 JEEEF AT ERE 0 72 BRI ER NEEHE (P<0.05) ; Wells (1971)%
W BRESNAEEISBIGIN - Roush ef al.(1984)FoR » EEFEE EIKEMRD T A EAIER
(r2=0.37) » ERSRRERERZEREERYD - MEESEEK - 40 Bk ERRELEE
1~ 28EMRE » 4S5 (P<0.05)  725EERSIEEMMIAEER - REF ERUER 40 Ak E
BB

FTRIGFRE R 40 SHERS SRR R (R 2) - 72 BiRE NEREARERERD > K
TR % (P<0.05) ; fEiREF /T > SEE2EHNHEEREREMBES(P<0.05) - EHZEE(1991)
Pl » BEE SRS AR AL RFE S R NIARRT (B0 H BEATAI TE9VSFE R 180 giVEF% - Roush
et al. (1984) 2535 - SEEZC M B RNEEEE M= AYTER (r2=0.97) - Quart and Adams (1982b)
RIRSEAET - ABEEREAMEEERY  AVHRNE 7R 2 €K 3 EEFREHA
10.5g gk - SEERVE B 4 S INE] 5 ERFEPRNEFE B IERE A (Goodling et al., 1984) - Wells
(1971) SRS AR - FEE IREF AT IE A BRI FEE R Y INAY#2% - Robinson(1979) RUREE, » &kt
HEENWSEZRAZMNEEEER R A/NYRE - Carey ef al.(1995)FK7x  FHEAIE 12
B 24 ERIETRNNERIK 6 EH 8 EE S - I EEHEITREFE TR - MR AEZ
FERIRE SRR —E > FIRE R IRRF R/ NSRRI R EIFTEL - Al-Rawi et al. (1976) 0 5 f&Ers H fsk
ZEBRNBEES AT 4 ~ SH 128 FENRMRETRA/NERECHIERES) ~ BT R
EEMRE > BEEANHENSE [ ERAEMRFEA  BHES - BEP5EE SRR
H R BRIIRE - ST R A IERE A FEA R B[R - ARBEARRARZZE - AReH
HHEABRNEETIZSERN -

BRIRLR P RGRAE 40 SRBSHE DU NE R 2 - PEEHRE(P<0.05) - 72 R EEEZ
B o RERRIAY BRI B SRR R 2 3 DUE B SE ffH 22 (P < 0.05) » 40 EE R 3.1 BAFE
(1991)Z 45 84E 3.1-3.3 ZRIME » 72 EEEHI#E - Khaki Campbell #8582 SRR FAREER 2.9
3.0 (Avens et al., 1980) - KRERESREEE | EHIMIERTIAZERER - [hE# Aitken et al.(1973)
DAzt 2 BB HE R @BU%@E@?%@@% 2 EHFHEZERFIABEERR » AIEER -
BRE—RE - '
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FET-SRAE 22-40 SEEE M LI EAE M &S - /DEEHERE(P<0.05) » 41-72 BERIHIMEEZE =
B o IR AHELEE 4 EHREE(P<0.05) » ZEEREZEZHRHIEZRE - EEHNTTEAE
FELE AHEAIAERIR—3 » Cunningham and Ostrander(1982)89¥sfaH - FBEERS
FECREEZ I+ ERRAITES A FEIREAR I 5o 4 R 850 R AR %2 %2 (Cunningham and
Ostrander, 1981; Cunningham, 1982) - Roush et al.(1984) 2 3L (" RELHEE FR i IEEEZ=fH
EFEE R (r=0.66) - Adams and Craig(1985) Z #E5R# T - FEHIEKEER 387 cm® o
310 cm2 FRT-HRIEE 4.8% - Carey ef al. (1995)F8E7IE1E6 ~ 8 ~ 12H 24 EFEEHE - &
HMZ SRR EIARE =R - Wells (1971) A5 H > SEERZERMEL, > 588 4 B8 13 EER TR
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RARBEIIELA - RRBIHERBREEERRRIEETDRE 792 cm® » FEAR2E - ~EH
BEEMEERTREZE -
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Abstract

The objectives of this study were to investigate the effects of floor area and population on
laying performance of brown Tsaiya ducks. Ducks were caged for acclimation at 90 days of age
and egg production was recorded since then. Ducks with normal egg production at 22 week of
age were employed. A factorial arrangement (3 cage floor areas x 4 population) was conducted.
The three cage floor areas were 990 (LFA), 792 (MFA), and 594 (HFA) cm? ( depth 33 em xwidth
30,\\24, 18 em, respectively), and the four populations were 1,2, 3, and 4 birds per cage (1 BPC,
2 BPC, 3 BPC, and 4 BPC, respectively). There were 24 replicates in each treatment. Egg pro-
duction and mortality data were collected daily from 22 to 72 week of age. Feed consumption,
feed efficiency, egg weight, and eggshell strength were determined for 6 consecutive days in
40th and 72th week of age.

Egg production was similar among treatment groups at 22 weeks of age. Between 22 and
27 weeks of age, increased egg production was observed in the 2 BPC group, but the other
three populations had decreased egg production. As for the cage floor area, egg production of
ducks in the HFA group declined more markedly than that of the MFA and LFA. After 27 week of
age, egg production increased and reached the peak at 32 week of age, irrespective of
treatment. The hen-day egg production in the HFA was lower than that in the MFA and LFA
groups (P<0.05) during 22 to 40 week of age; and the egg production in the MFA group was
higher than that in the HFA group between 41 to 72 week of age. In terms of population effect,
the 2 BPC group had better egg production than the 1 BPC group (P<0.05). However, no signifi-
cant differences were noted between 3 BPC and 4 BPC groups. When ducks reached 40 week of
age, a heavier egg weight was observed in the MFA group (P<0.05); and egg weight in the LFA
group was heavier than that in the HFA group (P<0.05) when birds were at 72 week of age.

(1) Contribution No. 1010 from Taiwan Livestock Research Institute, Council of Agriculture.
(2) I-Lan Branch Institute, COATLRI. Wu-Chei, I-Lan, Taiwan, R.0.C.
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Eggshell strength in the 1 BPC and 2 BPC groups were better than that in the 4 BPC group at 40
week of age (P<0.05). The HFA group had the worst feed efficiency; however, the best feed
efficiency was observed in the MFA group. With regard to the population, the worst feed effi-
ciency was observed in the 1 BPC group. High mortality was found in MFA and 4 BPC groups.

Overall, cage floor area and population size significantly influenced laying performance of lay-
ing brown Tsaiya duck.

Key words : Cage floor area, Population, Laying performance, Brown Tsaiya duck.





