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PMREZ SR EHEMNY WRE" SisE

Wt HET 994 10 A 28 H 5 #EZHE © 100 4 11 H 29 H

RS

Kl B PR ERZEE N - £oEI8 (6.5L:17.5D, SL; 19 L: 5D, LL ) $HRERH > &7 1 E S48

(56 3 BETOZ MR CE R AR S 2 28 AR 2 i RoC IR Ry 50 - (58 e taat (completely
randomized design, CRD) > RZEITERGES IO RIEIS SN 2 4 =N - =R — EEsERE
(main plot) » H o By 4 1l - 1A 2 EAIE K 5 EEHE > MEME A —HESERFEA (subplot) >
TAEEERHBRET 2 B E 15% K 18% 2 B R JOIE - B ICI g E 2 4 s - AstiadtatEH
32 ENE R 80 EEHIE(H R 2.7 Bl ) - SlBRsE REBUT » BHIBLASLIg B H e HMm% ~ MR 7 (B, )~
HEME (TP) RHED (GLO) &EEERLLE S (57.8 vs. 25.0 pg/mL; 4.72 vs. 4.42 g/dL; 2.97 vs.
266 g/dL) - MHMUEZHERIEREZEE (4.61 vs. 430 mg/dL) - HHIEZ AEHBREALE
EREIRERZ 35 (0.654 vs. 0.708) - BHIEZ EEEREMIE #5 BRI £ MR (r=0.607,P<0.05) -
{HELELMIE 2 By e Bh 43R (Py) Z & EFREREEARFAE - BISMUE 2B &85 Al =R H Ml (r
=0.670, P<0.05) ke#5& & (r=0.623, P<0.05) 2 IEMHR > HP, &2 B HEH (r=0.553,P<0.05)
K AERERERS 2 &8 (r=0.560, P<0.05) 2IEAHRE - &7 & Al - (REEFIRHER LRI (6.5L:17.5D)
ARFEERZ B - MRHEIE 2 MR 8 - BiZ2R 2 RS KW H L EI M A E R BAF

fafE -

RGOl EEE - MRE(CSEE - A#ESE -

(D) TR BT APt & 1706 9% -

Q) TTBlEE¥EZ e RERRITE LEEEIES > 912 LRI SEIRRRS 80 5% -
3 FETrHEREREYIRIE £ > 402 &R THEDEES 250 9% -

@ TEEERE B EEARAT > 712 Z2E T EEEES 112 55 -

(5) #EAMEH » E-mail © ykfan@dragon.nchu.edu.tw e
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=
SH =

HESRE G EARE S E Y T (5F 9% LR - iR 97 ARG HERER - BIEE
B 22 87T FER SIS BE  (52EERCEEEM 1.50% (TEFEEHEZaE > 2008) - IERERY
TR . FEMEETEENY) (Zeman eral, 1990) » FEEZRBIR T > HEEZHRFORE 20 E - GEL
JBEEME 10 ByERE s FIEM - B 1-3 A RBE - mRERE 69 AR (Yeh and Wang,
1999) - FEEAREEHREL T > BN A ESEPE 11 BEFE 6 AR HmEgEE K AR~ ZEH
SRR RKOIEEIEER -

EEBRN IR R BTG » DARALIIE Rl - A H B P8 R 2 i B R R £ 1070
HE3957 88 K 13/ NRE 3847 88 (AHEER PR RS > 2009) - EHAEK T > SHEEEHNBI10AER
FESHIEH » HH B H %R (HIBEERD 231156578 K 13/NRF3 14748 - Horh H EBRE R A2 B
17H Z 10/INEF3957 68 Ry f e » AR RIS EE R BRI 2 H IR [ R B 4R 001 - SRIEER IR S EE Y R
BRI AR S - IR AR - HER TR SN MRS RIS 458 - SR
SEEE N TR REBUSIMERR ZFERER (gonadotropin releasing hormone, GnRH ) #4HEIZE (luteinizing
hormone, LH) 22 i R FRF 48NSR » DASC Mk SRR HEUNHEEA (Lewis and Perry, 1995; Lewis and Morris,
2000) -

DI8L:16 DXIOL : 14 DYeIRRMAVIE S » HEER - EE R EERLI2L 12 DEEMEE BFE
REERAIDIOL 14 DGR > 84 Byf £ (Rosinski ef al, 1996) - jEFERELIO L ¢ 15 DyGIREHE -
HEEHE L1 L ¢ 13 DEEFHZ18H (Sellier and Rousselot-Pailley, 1999) -

SHERHESHERE12 L 1 12 DL IR AT 1E A BIFAGETE > A8 L : 16 DX eIREEE
RI&JAE B &AWl > TLAI6 L : 8 D2 iR R & Al S il HAEE (FE5E > 1996) - Bl EEIR
14LDL B2 ERIREiHISE & 2 4278 - 9-10 L2 s eIRRIGE (e B JE (F55 > 1998; Wang er al, 1999) -

KIEEREHRALR (RLAZEFEIH) DIERERE (Landes geese ) 44T 18/ NIFREIE » 482 - 2.5 H % >
IR R By 1 1/ INEE > RIREE A3 HBEERCK Bt (Sun eral, 2007 )  Zawilska ef al. (2003) #E
ELU12 L: 12 DRI - SR IHEIA SRR 2 #RE 2 (melatonin) JBFEH: I E = (5,250vs. 2,257
p/FASRHER) o Magang AMBNIEETEE (4-6H ) ZImAErHS2[EHE (testosterone) & Ay 0-1 ng/mL > [
WETEFRHIZ &8 K 5-10 ng/mL - EHAIEFRIEIEREA 2 A2 (prolactin) 7374 » LARANHILHZ 7308

(Shieral,2007) - RRg#EAZEERE - HimAEHHEZE "8 (estradiol, E; ) & B = HHEEE FAHRH
(r=0.619, P<0.01) > BrrmAF iz — ol =fHfls < &2 E Eif 2 (Tanaka er al., 1986) -
FEER 20 L: 4 D2RMET - I BhZ2& (progesterone, P« ) HAE & & &g MEE N/ - MEE
g~ e (Chiu, 2005) -

FEEAEHEONAT 12 - 13 /NIFMAE P28 R 1.6 ng/mL > HEUNAT 2—3 /NFMAEP & ERE 2 5.6
ng/mL (Celebi and Giiven, 2001 ) - $&§EFEREER] ~ B ZIMATE, K P & 2577 B 45.08 pg/mL ~ 0.73 ng/mL
F2137.92 pg/mL ~ 3.23 ng/mL > BUREEZKIMAE 2 B8P, & BRI EWEERH = (k> 2005) - DIE
IR (H A EARUATS (mallard, Anas platyrhynchos) {7 » DAbb# e BEHHEAIERE A IR E RN ZR
[EELIEE - s R REE RS > P BAE RS 8 S MR E RS S EEER TP,
G Rl EISTIES 2 - 4 SEERIZER B EFEAES 6 SUERAHERE  EEISMmPE,
EREHIAES | MEERS > A S1TE (Bluhm eral, 1983) - TEREFERFZLRE Py T A B H6T -
—REE L ROEIR R AR i R tEis E T SETIEREEFRHEN 2R 18% » B8
NRC (1994) EEitEeiiEiiEn S8R 15%E e - sl Eis N IR EIAR4S oL mE
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HR R EEES GRS THEOE S B HERMRAE(CE 8 WEISEENRE - EirAigm
A SEE & B BEHEIE ZE, ~ P R SHIMFE(LEZ2E > DMERERITEZS% -

MR TT A

I. A etetinst:

DA% 2 R 2 IS IRBA G EAY T2\ - WHAEIME T4 EaE - WO THE T E AT 12 6%
NKEIEEWNETLIRTRIZE - AR 3 B 3 it 2 S A6 32 & K RHE 80 & » 145} 112
GG - IEEMRN - RHER - B EC EATIUKERIEE N Z 16 §6HH - SR - RHIBEEIZY 1:25 -

TSR S NEA R E ER T T =0 — AR (5RSE - 2007) ~ fJ¢H4 (Sunetal, 2007) —
T AEEE A - RO (65L:175D,SL; 19 L: 5D, LL) A&FHIE - (Roedtdatat (completely
randomized design, CRD ) - EH T ECRERIEIE SN2 4 =N GG A— F&@etRE Az (main plot) -
HANIY S ks A IHE 2 NG 5 SRS - B—HEsEREr (subplot) - A ZEEIRENE2HE
HE 15% )% 18% 2 Balkd 1l Ky JCRUTE - M IY BN 2 4 MRESS - Al dtat (I A LRk & 32 B
80 & - iRt RELEED A f 24 mx1.9m -

0. gEEH

JEERERAR - H% T 200 g (REEEIHE (resting ration) » HAHEEE &SR 13% - UH#HEES
& 2,350 keal/kg - #5E 7 EE ARG T2 HEDE 15%:E; 18% - {5 2,350 keallkg 7 FEZEAIE
(laying ration) - 45 T{E o EEEMAREEE - BHAMEN RSN B KA BRI -

APt E A LR RIS E € 2 T - ERETIES M B 285 - AT ZfEign 4
K 8 BRI RIS AP ER RS EELIEE 1 R WNEERT 1 #H B REKE NEEE LA
A MZOER 2 R Ry 4 48 o (R ERGEHRIZ 2 (8 F - Mg TR S E AR s AR - TR T—
FESREART 1l H 52K &/ M e LA EST -

. KRR R U574

EIEEEAREIES (ST) - JHEOLIABLLKSL - Wi4ERr 6 iz (LC6W) - BE{RIEOLIRH 4
FEHR O /NI R ESLSH - EFEOCIN 9 /N2 6 i (9L6W) - fElEAEHERE 20% 2L EJREN
FEEmEERF (PEP) RfsflfaE S N2z S%EF (EEP) - @R EIUANS 2 € R G 3 & » 7R
HEEAFARMUT - &CHECs (3,000 rpm > 10 7348) WEEHIME - ARBMUE ST HEEF SR - SHESMER]
IR TEE (Ey) ~ BhRE (Py) REMMEIAMEELE -

1575 > SR EWE ~ B F2P o 2 I - FRAEEL S IE 31 (UniCel® DxI 800 Access®
Immunoassay System, Beckman Coulter Inc. Fullerton, U.S.A. ) » DUMLE 2 Hi/RELS7E S Est i H >
PSR EFIMNG o SEME £ LE 2 NE Dla B ENR (B3 Hr#E (Hitochi, 7150 auto-analyzer,
Hitachi, Tokyo, Japan) > BHLAERBAEAHMEI T - MUEE(LE 2 AIEYE B F48E 18 (total protein, TP) -
=REHHEs (triglycerides, TG) ~ 4&HE[ERE (cholesterol, CHOL) ~ (HZEH (albumin, ALB) -~ EkZEH

(Globulin ,GLO) -~ 444% (Calcium, Ca) ff#% (Phosphorus,P) -
V. st o thel BTG BEE LASET 017 248 (SAS, 2004 ) HETTHET T » IE — &R MR
(general linear models procedure ) #1758 5534 » EELA least-square means ( LSMEANS ) JEf& E & BRI
ZEIER T A RN -

AR RE DI RE . 2 BRI 5 T30 - EEReEE Y 2 MEOE &8 HICUE - Hift
ST B

Yig =W+ Li +yij + P+ (LxP)ic + ik

A Y © BRFENFER - 5% - FKEOESEZEUIE -
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W FRoRFTEEUAERTE9E -

Li © RREDEIRERAE ERE > 1=19L,65L -

Vi ¢ TR E SRR 5 > Hyy AN (0, o%) -

Py RNEKEEERE SR 2 EERE » k= CP18%, CP15% -

(LP)y : TR EpR I EAkaaiR 2 1 & & 2 A RER -

ek | TR MM B IERER A 5 > Hepw NN (0, 6%,) ©

FORIE 2 MRS S 2 R IR PR B AE R 2 XREA - A RIFIR IR R RREENE &
B2HEHE » EEREMTALHARR 2 5 534HE] (partial correlation) DL MANOVA 43ffr 2 -

ASERIIEE N RS NREDR (L ([E1) - DUKEEZ IR IZEIES nEflE A ~ AN OREfE 2 8=
SNRIE(RS- 6 C - DAREAEE 2 2VE0E - FIRF T EFOCIRERETE 2 Bt - SHELI20 L: 4 D10 L: 14 D
R - FLAn TP B BEP RS - [T A20L © ADSEHBRERI - BHEIHE, 8P, R GRER EIE R
Z NN - &R HEAREIL N T B BAP R AERFIRUE (RME - HISE B ARG (BF > 2005) -
AR 2 SEAREEUR > LCOWEHE DAL L IR B4l 2 11078 P o & B R R ASLE#HAH (0.848 vs. 0.575
ng/mL > FIFYRL) - W LALLEEFRAH 7 Rl 7 e AREEIRRS - LA IE & 2 S5 FAR - ASERHE
ELILLEE I ~ 3 - VRIS AEE B - WS EIPIFRE - HAEEis Gy 2
M EHE RO R EER ([E2) - ASBETotiRE - MEHE S TP, &8 2 B P E
Bl 2 2= FERHATRE RN A A SRR B DOCIRETE A s = L EE - SUEER ARES®R
FELCOWHRE] Z HEVFER S (G B A B RAER > WA f e A e SRR A THE & e IR H st

- —e— ak
—a— S
o EAEE [

—— ENER

QEHEC S
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Fig. 1. The temperature change in an environment-controlled goose house.
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2. HERHEHHRESIEEERZE -
Fig. 2. Effects of lighting regime on the egg production in White Roman geese.

IREERARSIZE T LLEIR >~ B8 > HA AN HE, & SR SRR ¥ 5 ( 57.8 vs. 25.0 pg/mL,
1) o BRI SEFRAHNRE  fEHETY 30 HEIEIIR P E R RS > HPTE 2 B E - Mgk
EMRHFPIRERSE - HEERAAE » HE NP, REHHEERmINEEE NP R &
ZIFMHR] (Kangetal., 2001) - ZEEMATPE, AP RISV ILE (E./Py) MrPfifiEEER Y RiFs*
iR i HBUEA ) AIEERAS (Leszczynski et al., 1985) « REEHIEE 1% 2 I IMATE  JRfE BT
VIEERTE Formy (187.9vs. 45.1pg/mL) » HAEEERT 2 ARSI, R RIHEET S (bk > 2005) - A
SRR THHE A 2R = e - 0% THE o R P 4 SIS 2R 2 AHBRIME 73711 0.32 (P <0.05) K 0.52 (P<0.001) -
IRTIE /P, BLEE EE A AR AHRE - d0E /P, IS S E TR Y RIFHEIE -

ReABnsE R » EASEAEERRNS THEDE 156 5 18% &8 2 fiiE » —HMUETHHES R
AR o BB TLLLIE Z 2B E, & BRI TSRS (57.8vs.250 pg/mL) (F£ 1) -
BHIE4E T LG E A LCOWHE B P 4 & R B E R4S TSRS (0.848 vs. 0.575 ng/mL) - 45 FLL
JEHE  BHETS OL6WES » [fI107 T E, & BEHE R4S TSLCIE(R (17.7 vs. 343 pg/mL) - BHE4 TLLY
HEHAPEPHS » HAIUEHE, & ERERA TSLLIRE S (855 vs. 36.0 pg/mL) - BHB4E TLLGIEE
JREEPHEF » HIMEHTE, & BEERA TSLERES (144 vs. 38.1 pg/mL) - A#E4 TLLEIRFENST
I - Hifng - S2EEE (testosterone ) & EEHZE AL TSLEIEE Frmr (105vs.2.18ng/mL > £ 1) - Af§
4T SLOBHEE S OL6WRS » (i o S2 & & S B 4s T LLGIEE Fyrm (165 vs. 106 ng/mL) -
e aRaE i i AR - Hifn P2 EEE & & A BEEE (Ghonimetal., 2010) - ARsEHEER > 45
S B G AR T 2 EE & & B NVA M E 835 (163 vs. 109 ng/mL) - ZEEEARAT
& 16%2E 1 'HE fite > REFJAH T 2 2R BA » I HE & 2 T AT4H & i aa= 72 52 (Sun, etal., 2006 ) -
KRGS R BFTIEE BT 2R > SHE4S TCP 18%ETEF 1Y OL6WHS » HiEHE, & EEE WL TCP
15%EaEE foflk (18.3vs. 33.7 pg/mL) - AMFT ZE, 28 HTCEIFAHR (F4) » HffFERES
HIEM ARG  ERESERZ T E,E AR BEPRAWNR -
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& 1 OCHREIE M EE & B HIREE S RS S A EE IS B USRI SRS 2 2
Table 1. Effects of lighting regime and protein content on serum hormone concentrations of breeding geese
at various egg production stages in an environment-controlled house

Item Light regime Protein level
LL SL SEM CP 18% CP 15% SEM
Number 2 2 8 8
Whole stage
Testosterone, ng/mL 78.8 63.2 3.935 73.2 68.6 8.804
Estradiol, pg/mL 57.8° 25.0° 3.441 45.3 37.7 6.232
Progesterone, ng/mL 1.45 4.01 1.458 3.53 1.93 1.261
ST
Testosterone, ng/mL 1054 2.188 21.80 53.7 54.5 12.63
Estradiol, pg/mL 32.9 15.8 14.24 27.8 20.8 11.81
Progesterone, ng/mL 0.728* 0.590° 0.008 0.613 0.705 0.060
LC6W
Testosterone, ng/mL 31.0 39.9 11.48 34.3 36.6 14.55
Estradiol, pg/mL 6.16 0.944 4.036 3.94 3.17 2.978
Progesterone, ng/mL 0.848% 0.575 0.0428 0.643 0.780 0.0625
9L6W
Testosterone, ng/mL 1068 165% 12.99 163% 109" 18.03
Estradiol, pg/mL 17.7° 34.3° 0.690 18.3Y 33.7% 4558
Progesterone, ng/mL 0.566 1.14 0.383 0.507 1.20 0.379
PEP
Testosterone, ng/mL 141 107 21.55 106 142 25.57
Estradiol, pg/mL 85.5° 36.0° 3.303 66.0 55.5 7.750
Progesterone, ng/mL 4.15 1.45 1.160 3.24 2.36 0.694
EEP
Testosterone, ng/mL 0.291 0.704 0.229 0.390 0.749 0.268
Estradiol, pg/mL 144* 38.1° 6.254 110 73.7 20.89
Progesterone, ng/mL 0.974 16.3 6.875 12.7 4.63 6.286

LL: The light regime is 19L: 5D, SL: The light regime is 6.5L: 17.5D, CP 18%: dietary protein is 18%, CP
15%: dietary protein is 15%.

SEM: Standard error of means for treatment.

Whole stage: egg production from the beginning to the end. ST: the birds entered the house immediately,
LC6W: the lighting regime being applied for 6 weeks, 9L6W: the lighting adjusted to 9L:15D for 6weeks,
PEP: the peak of egg production, EEP: the ending of egg production.

2 b Means without the same superscripts within the same row under treatment differ significantly (P < 0.05).
%Y Means without the same superscripts within the same row under treatment differ significantly (P < 0.05).

A B Means without the same superscripts within the same row under treatment differ significantly (P < 0.1).
%Y Means without the same superscripts within the same row under treatment differ significantly (P < 0.1).
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SERRHESS T LL JCiRRy Ha g TP & GLO S BEZEEEa T SLOLIRE R (4.72vs. 4.42
g/dL; 2.96 vs. 2.66 g/dL) (FlpFe 2) » HETR P &EINAR S 2 #2s (4.61vs. 4.30 mg/dL) -+ ZAT
HiEd AIG ZELERI 2 MR 2 #5545 (0.654 vs. 0.708) - BHIB4E T LL SEHRETY OL6W B - [/ TG
K Ca GRBEEREGT SLOCIRAR (143 vs. 384 mg/dL; 8.20 vs. 12.8 mg/dL) - BHE4S T LL el
PEP B » [ Ca & BB EWAE T SL RS (24.2vs.19.2 mg/dL) - THIE4S T LL SLI8#7 EEP
I 5 TC & BRI RS T SL LIRS = (170 vs. 140 mg/dL) » HifiiE~ AIG Z EL{ERAIZ 2 (0.344
vs. 0.569) - RHEELL 10 L : 14 D JElpm (% - 4555 2~ 4 K 8 B TG RAEfE e BEERLI 20 L ¢
4 Dy (B 2005) » M RHEGLL 16 L 8 D SEIREI & A+ TG & & & FIR{K (575 1990b ) -
AeABREE R - BHIB4E T LL BT OL6W B » fIUEH TG K Ca & BRI T4S T SL LI -
ARSI E L. LL SE RS 3 MFAMGHCY] - HRHE4 T LL SEHRIEIRTY OL6W I » MR AEEZ1E
> HimEd TG & &M EEE -

BHERHZE 255 16 BIHM% TG R Ky 300~1200 my/ dL - BEERRER& S (15 > 2002) -
BHEIE E sl 105 TG R Ky 700~900 mo/dL - BEZF @ik = (B > 2003) ;5 iARZEEINEZ M
TR EE R EER & B EERE RN E R (8.7vs. 7.3 9g/dL; 219 vs. 137 mg/dL) (¥ - 1987) -
HEESIEN 3-24 B HIR Z MR A T 4EIREUR - BEESAIER 12 1Bl 2 M AR B
HAtr Al a8 Ry 239 mg/dL (BF5: > 1998) - BAERHEZ MAEH TP~ TG RS TR B
FHBAER T (PR > 2005) - (RHERBAER Z MBERARELE ~ MAE pH (& - Sk R EEFRE s
HEERRHERTER - BISEER Z M ik 85 BEERAREEES (5% > 1990ab) - AGnsiiR
HUR > BHIBR PEP BFUE T $5 & BREEEL ST I35 (21.7 vs. 9.4 mg/dL) » Hufi% 2 TP~ ALB~ GLO -
TG~ TC kP SRBINVEHEILER - 5K 3 » MUt Bl EalbFes Z &5 5R I -

Kebp g~ FEERBMUESS S & (r=0.607,P<0.05) 2IEMHRE (£ 4) - BHIBME 21—
FeaBBLI=FHMME (r=0.670, P<0.05) K§5& & (r=0.623, P<0.05) ZIEMHE - #EIMLE 2~ B4
FZoEBlnEN (r=0553, P<0.05) kAR &8/ (r=0560, P<0.05) ZIEAHRH - #ME 248
EOEEEBOESN (r=0851) ~IKEH (r=0941) - FEERESEM (r=0740) KE5&8 (r=
0.792) = IEAHRA - BB HEH S BBEKEN (r=0623) - HIEERE S8 (r=0.708) Ki5&
5 (r=0.584 )fHj5 2 IEAHRH - 2 S HZ & I Hr B 15 220 S 2 B I RF 6 28 1 B 45 & RE$5( protein-bound
calcium) ZJURL » R iR P 4RSS R RN = 2 R © &3d Lol - RHIELILLEEHE > S dh 4 ASL
FRILERRATIR - BUEMURATRISEE R P A3 > 48 PLLESL SEIRRHIEE A B ST ELCOW 2 i
HE REESE - AR NEREEEE - 2R HESBARENII2EESE - BEBRsfT - E,
SRR S  ZRAISIUR T 2 E & 2 AR S 2 AR S R IFMIRE - BURAIEZ ARIRREE
BRMEFEER S o AT RE B — R AN B RIS A& W 2 SSRGS A MBI AE - MRS P MR
FALERTT - BN EESER - RSIHMR T EISR S - NS EEEiER - Hingd
HENEE 2 BEERIN S E - DUBNEENF -
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Table 2. Effect of lighting regime and protein content on blood biochemical parameters of breeding geese at
various egg production stages in an environment-controlled house

Item Light regime Protein level
LL SL SEM CP 18% CP 15% SEM
Number 2 2 8 8
Whole stage
TP, g/dL 4.7 4.4 0.009 442" 472" 0.102
ALB, g/dL 1.75 1.76 0.029 1.72 1.79 0.044
GLO, g/dL 297 2.66° 0.029 2.70" 2,93 0.069
AIG 0.654" 0.708" 0.010 0.697* 0.664" 0.013
TG, mg/Dl 412 328 28.44 341" 400* 34.49
TC, mg/dL 144 143 4.392 142 145 6.341
Ca, mg/dL 15.4 12.6 0.807 14.2 13.7 1.019
ST P, mg/dL 461" 4.30° 0.061 4.27 4.63 0.177
TP, g/dL 371 3.87 0.180 3.62" 3.96" 0.128
ALB, g/dL 1.64 1.75 0.062 1.65 1.74 0.042
GLO, g/dL 2.07 2.12 0.121 1.97° 222 0.096
AIG 0.817 0.825 0.029 0.850 0.792 0.027
TG, mg/dL 87.9 79.1 7.571 80.8 86.3 4.346
TC, mg/dLL 140 151 8.569 145 145 5.537
Ca, mg/dL 8.89 9.39 0.209 8.81" 947" 0.255
P, mg/dL 2.95° 3.87 0.054 3.20" 3.67" 0.167
LC6W
TP, g/dL 4.53 4.10 0.179 4.08 4.56 0.206
ALB, g/dL 1.87 1.84 0.061 1.78 1.93 0.073
GLO, g/dL 2.67 2.27 0.137 2.31 2.63 0.160
AIG 0.745 0.829 0.025 0.813 0.763 0.037
TG, mg/dL 297 186 26.98 194 289 43.20
TC, mg/dL 137 122 12.96 126 133 13.13
Ca, mg/dL 11.8 10.6 0.451 10.9 11.6 0.547
P, mg/dL 5.07 4.41 0.226 4.50 4.98 0.375
9L6W
TP, g/dL 3.33 4.21 0.264 375 4.29 0.264
ALB, g/dL 1.72 1.70 0.097 1.64 1.78 0.103
GLO, g/dL 2.12 2.50 0.217 2.11 2.50 0.200
AIG 0.829 0.750 0.024 0.804 0.775 0.029
TG, mg/dL 143 384° 24.23 228 299 38.43
TC, mg/dL 112 125 9.336 115 121 11.17
Ca, mg/dL 8.20° 12.8° 0.476 9.53 11.5 0.801
PEP P, mg/dL 4.15 4.19 0.207 3.90 4.44 0.281
TP, g/dL 6.34 5.69 0.227 5.92 6.11 0.207
ALB, g/dL 2.24 1.99 0.098 2.13 2.10 0.074
GLO, g/dLL 4.10 3.70 0.136 3.80 4.01 0.142
AIG 0.546 0.554 0.009 0.566 0.533 0.013
TG, mg/dL 1176 730 144.2 932 1024 1373
TC, mg/dL 162 178 13.68 173 166 11.65
Ca, mg/dL 242 19.2° 0.556 21.6 21.8 1.082
EEP P, mg/dL 5.51 5.45 0.468 5.20 5.76 0.453
TP, g/dL 5.16 4.25 0.230 4.72 4.62 0.228
ALB, g/dL 1.31 1.54 0.068 1.42 1.41 0.068
GLO, g/dL 3.85 2.72 0.162 3.30 3.21 0.164
AIG 0.344° 0.569* 0.005 0.453 0.466 0.010
TG, mg/dL 354" 206" 30.34 269 292 61.18
TC, mg/dL 170° 140° 3.517 150 159 11.85
Ca, mg/dL 23.6 10.9 3.159 20.3 14.0 4.484
P, mo/dL 5.25" 3.56" 0.300 4.55 4.16 0.428

LL: The light regime is 19L: 5D, SL: The light regime is 6.5L: 17.5D, CP 18%: dietary protein is 18%, CP
15%: dietary protein is 15%.

SEM: Standard error of means for treatment.

Whole stage: Egg production from the beginning to the end. ST: The birds entered the house immediately,
LC6W: The lighting regime being applied for 6 weeks, 9L6W: The lighting adjusted to 9L:15D for 6weeks,
PEP: The peak of egg production, EEP: The ending of egg production.

TP: Total protein, ALB: Albumin, GLO: Globulin, A/G: Albumin/Globulin, TG: Triglycerides, TC: Total
cholesterol, , Ca: Calcium, P: Phosphorus.

&b NMeans without the same superscripts within the same row under treatment differ significantly %P < 0.053.
%Y Means without the same superscripts within the same row under treatment differ significantly (P < 0.05
A B Means without the same superscripts within the same row under treatment differ significantly %P < 0.1;.
%Y Means without the same superscripts within the same row under treatment differ significantly (P < 0.1
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% 3. eSS & A AP B R AL E
Table 3. The blood biochemical parameter of breeding geese at various egg production stages in an
environment-controlled house

Stage
Item SEM
ST LC6W 9L6W PEP EEP
TP, g/dL 3.79¢ 4.32° 4.02% 6.01% 4.70° 0.154
ALB, g/dL 1.69° 1.85° 1.71° 2.11° 1.42° 0.056
GLO, g/dL 2.09¢ 2.47° 2.31% 3.90% 3.28" 0.112
AIG 0.821° 0.788° 0.790% 0.550° 0.457° 0.115
TG, mg/dL 83.5° 242° 263° 978° 280° 48.6
TC, mg/dL 145" 130« 118° 170° 155%® 7.26
Ca, mg/dL 9.14° 11.2° 10.5° 21.7° 17.3° 1.04
P, mg/dL 3.14° 4.74° 4.17° 5.48 4.40° 0.201

TP: Total protein, ALB: Albumin, GLO: Globulin, A/G: Albumin/Globulin, TG: Triglycerides, TC: Total

cholesterol, , Ca: Calcium, P: Phosphorus.

ST: The birds entered the house immediately, LC6W: The lighting regime being applied for 6 weeks, 9L6W:

The lighting adjusted to 9 L : 15 D for 6weeks, PEP: The peak of egg production, EEP: The ending of egg

production.

&b d Means without the same superscripts within the same row under treatment differ significantly (P <
0.05).

% 4. BHEETAMEIREMIR IR 2 AE RE (3

Table 4. Partial correlation coefficients among reproduction and blood characteristics in breeding goose

Item E, Py E,/P, TP ALB GLO AlG TG TC Ca P
EP 0.033 0.095 0.169 0.120 0.159 0.077 0.112 0357 -0.181 0.607* 0.468
E, -0.228 0.416 0.423 0.306 0.432 -0.014 0.670* 0.363 0.297 0.623*
Py -0.171 0.4861  0.553* 0.367 -0.050 -0.014 0.560*  0.095 0.124
E,/P, -0.045  -0.223 0.077 -0.366  0.305 0.101  -0.193 0.148
TP 0.851*** 0.941*** -0.203  0.449 0.740** 0.446  0.792**
ALB 0.623* 0.289 0.477t 0.708** 0.501t 0.584*
GLO -0.489t 0.362 0.646* 0.342 0.803***
A/G 0.079 -0.087  0.302 -0.161
TG 0.355  0.490f  0.595*
TC -0.030 0.404
Ca 0.657*

EP: Egg production (%) . E,: Estradiol content (pg/mL). P4: Progesterone content (ng/mL). E,/P,: Estradiol /
Progesterone content. TP: Total protein (g/dL). ALB: Albumin (g/dL). GLO: Globulin (g/dL). A/G: Albumin/
Globulin TG: Triglycerides (mg/ dL). TC: Total cholesterol (mg/ dL). Ca: Calcium (mg/ dL). P: Phosphorus
(mg/ dL).

t: P<0.1;* P<0.05 ** P <0.01.***: P <0.001.
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Abstract

This study was to investigate the effects of two prelay lighting regimes, i.e. 6.5 L: 17.5 D (SL) and 19
L: 5 D (LL) for 6 weeks, and two dietary protein levels, i.e. 15% and 18% during egg production, on the
blood parameter of White Roman geese kept in an environment-controlled house by using a split-plot design.
The design was composed of the two lighting regimes randomly assigned into 4 rooms regarded as main-plots
and the two dietary protein levels randomly assigned into 4 pens in each of the rooms regarded as sub-plots.
Thirty-two ganders and 80 geese in third lay with average age of 2.7 years were allotted into 16 pens, each
with two ganders and five geese. The result showed that estradiol (E,), total protein (TP) and globulin (GLO)
of the serum at whole stage in SL of geese were significantly higher than those in LL (57.8 vs. 25.0 pg/mL;
4.72 vs. 4.42 g/dL; 2.97 vs. 2.66 g/dL). The phosphorus concentration of the serum at whole stage in SL were
higher than those in LL (4.61 vs. 4.30 mg/dL, P < 0.10). Otherwise, the ratio of Albumin (ALB) and GLO of
the serum at whole stage in SL were lower than those in LL (0.654 vs. 0.708, P < 0.10). The egg production
of geese was positively correlated with calcium (Ca) of the serum (r = 0.607, P < 0.05) and it was not
correlated with E; and P, of the serum. E, concentration of the serum of geese was positively correlated with
the concentration of triglycerides (r = 0.670, P < 0.05) and Ca (r = 0.623, P < 0.05), individually. P,
concentration of the serum of geese was positively correlated with the concentration of ALB (r = 0.553, P <
0.05) and total cholesterol (r = 0.560, P < 0.05), individually. In conclusion, the egg production of geese at
whole stage in SL were better than those in LL, and the concentration of E,, P, of the serum and the ratio of
E, and P, were not a good indexes of egg production.
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