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Ay 5 ERETe R R - BREEBS KMERH O RSB RE - PIRE - MRMIR GBS 22 - &
EpPRA @Rt (Split-plot design) » 1¥F 384 & 45 SYGEM I BLN 3 HER T (5 ~ P RKEGIEEE ) RHH - 4
4 1l - G APIRHEEE R - P REEERE SRR  fEEE R AREEE 2 1.33 58 1.66 5 o DU & Tl
sAEBELAT (Main plot) » BEBEN77 By 2 MRl (AR BHE ) x 2 TGS ( ARMEEENIE ) - DI&E K2 &R0 (Subplot)
BRI (0 2 14 88 ) BRE AR - ERBIEUKS T - $5EF 5 (0 2 4 8l ) ffE 2 HE 0 BB HE S
=7 7 Ry 20% B2 2,900 keal/kg 3 HEIH (5 2 14 #8#e ) A7 7l By 15% B2 2,800 keal/kg o s Bg4s S#UR » 3 fE 2
AL 8 Bl 14 HER IS & 2 R B RIERNGE - (REBEHEEN 14 BRIEE 2 MFPKEE (Uric acid, UA) &
BHEEREEEE RS (P <0.05) » HHEMBELEIEREEE (Cholesterol, CHOL) & Sy 1 Bl 5 2 [ AR 2 #134 (P <
0.10) = 7~ 14 Hi EREEIEEE R 18 /N RIEE AR IEFEE HE Z#E (P <0.10) - 14 14 His HRIgEIEE
AFEPIBEFERIEE L RIS (P < 0.05) 5 72 14 B G2 23D BEHZWAIET HE (P < 0.001) « 7+ 8 HiR
NG 1% CHOL ~ =& EREEE H —HE[EIEF (High density lipoprotein-cholesterol, HDL-C) fz {l%# & A5 2 H — HE & EF
(Low density lipoprotein-cholesterol, LDL-C) M8 Z#IRHEE s - BN 14 FEEAJE > 1% CHOL Bl HDL-C 755
EWEHEE Ry o 1Y 14 B B RIEEIEE 2 T 5B E R SRR T EE RE (P < 0.05) - 47 BRIl > &2
fAEAE g2 H M UA Kk CHOL & & - BREHE OS2 JECPBEEES » NN T3 PIRIEI M - &6k
PIEEREETET B A SIS - I§E 2 E KU MR R - HRMIRZ Z RN SE & 2~ REREh &
HEH -

RRSHEE - B - TR - MR - PIERE - BEES - OEE -

i

EEFEENVIEETE O SIELER > HhaESish 97% Db - ERE T - TREEE #4160
AR > WIS Z 3R R 5 — 50% > FEREZ RIRE B AR B EMEE S (F 0 2004 ) - HATEEZA
fexc S LlUE R R B ERIS R S A RE N 30% DL L o REINSE S i B e R > (A A - ik
BIEE 2 OB - RS IR RIS N A R > H R e 3 R 2 55 = R 58 VU S R i 54 R AR B3
% (Grow, 1972; Mildred and Holderread, 1981) » 252 F 3Pl G/ MR - DAECHB A REL B 4G 2 BHRE BIARET 2 457
Z mBfE A (Francis et al., 1967) - INHAMiA ARG 2 3 - S NEEE L T RIEE ) 52 - BREEZINZEAR
HEHIBREDHLA B4 HESMERE S VERE - EIGE ~ RF ~ Bl SIS S FARE BIEE - @RS 5 &y
S Z R E R R R 2 907 fighd o (5 1 BPIRNE R AG (I Meb R T U O ER AL ¢ HEADRASSE S PR A =
EEEIN - BRSNS E S RN Z & ] - EEEE 2 R R A M EE T (Kreeger and Walser,
1984) -

|

) TTEb e EZ B g BT IR B 55 2665 55 -
Q) TTBIRREZE B g E a5 -

3) TTEb e Z B B S T LR B ER A -
@ TTEbE R EZ BT S AT/ TR K -

O) TR EZE B g & s\ P = e & S -

(6) #EN/EFE > E-mail: macawh@mail.tlri.gov.tw °



19 BB - IR MRS O SIS P E - MRMIR R AGERE 2 22

H 2 S #6 Rt 32 > (i 7 M 38 3K (Liability heritability, h®) 55 0.31 - i H HE SRR L L2 BEHER
0.258 » @R EEERZ MR (Lin e al., 2008) - HEESAERMEE L & (/ARG ES REE MR R - RREE
SN Fhi > AR U B H 2 502 - (RENIBREL A RIS 29T » BUETEES ) ZIBER
8 — 14 i 2 RALFIRZER Bl AR ER A E S SR EL A ( hAGESEEWIR ZIGRR ) O ESIE
R ZR (R/ARSS RIS 2R ) & R > H 14 850 2 AR SERE BTy B3 AR SR A7 Fy 1.90 B 54.8% ~
0.23 B 11.6% LRz 0.40 B 13.3% o &4 A 48 S SRR T A 2 #5E DIRIREIZ SRR U B AR - n] A&
PR MIRECER R - PSRN R 225 (5 > 2012)

I EREEGPERSE MR - eRHERE - BRI A LEAIRI (7R » 2012; Sengiil ef al.,
2000; Ozbey and Esen, 2007) - ZE A 10 £ 16 /m” 7 G HE - MUK T AT HE KB E IS & B MR 7= % (Skrbié
etal., 2009) ; [fi& AIEHEE 16 &/m’ I > LAY ERNN - (ERBEE SR - RIEIEEAEREE S 1520
Fe 25 €& /m’ B - RIHIR P48 3 R IAES (ALP) & EFEAHH e T 2EE S AR PR pEER -
=S A E S E I 2 (Ozbey and Esen, 2007)

AT BEE T RS - BREEBS KMERHH O RSIECRE - PIBE - MRALERGEHS KT - i
R ARRBHATTIE MR S L F R 275K - 590 Nl P ARt a S S Q@RS LR O TS
7> J. Anim. Sci. HiT (Lin et al.,2016) °

MR T A

L sEadhpeigE
0 — 3 Al O RS IEE RN A FEME s SRS - Bl RETE A 1.50 m Bl 1.28 m » [
f&h 1.92 m”* (0.58 £} ) - EFMFTELE GRHE K HEIEIUKERS 1 # - 4 — 6 B EEEN /KB R > B Rid -
il BELEE 5T Ry 12.0 m x 1.10 m > {55y 13.2 m* (4 5 ) » SRR B EHE K EEhEKER S 12 4h -
A 2 m* 2 SRR RS ERE A - DUBF B RE SR HE MY - 7 — 14 BRI EEEVKRNE > SE - &M
ZARBEE Sy R R 8.70 m 82230 m > [EIfEF5 20.0 m® (6 FF) - IR B ERE K E BhEUKERE 1 (E240
WEE 1 EACRM > KB RIS A 2.90 m B2 2.30 m » [HifE R 6.67 m® (2 HF) - AkEs S BAEE
FHEE B B AE 2 2 70 1l By 20% B 2,900 keal/kg » A RHAGAKE 2 fH & VB BLAEHAE & & 77 71 s 15% B 2,800
keal/kg » HEPRHEC T FIGHR T FIREE 1 - BRI 97 4 AZE 7 A » HMRE 2R ~ dk UK Ee - &8
ARIEEM
IL stBasest
RGN R BE R AT TR A A RREE ) » B ERSE - W0 A S S - AslEpRHI&EE%ET (Split-plot design)
IEENAE 128 IEEEEEN 3 B EE (50 — 3 HEEEERT R 24 ((REE) 32 (FHE) -40&
(EEE)1.92m’; 554 — 6 FEEFEERTF 24 (REE) 32 (PEE)40E (FEE)I32m’: FHT —
14 FEEEFEE T Ry 24 (RS ) ~ 30 (FEFE) ~ 36 & (EHE )/20.0 m’) R > iy — F @R A (Main
plot) » BN By 2 VERT (A R BHE ) x 2 S E ( A RIEEBLIE ) » DIE R H& R B (Subplot) » A EBIRHIE
B 192 & - Gt 384 & - Aslbn 2 (KA E4H (Low stocking density, LD) DIAHEIEF G &L /T » 550 — 3
A — 6 ERNET — 14 B EEEERF R 12,5 1.82 F 1.2 & /m® (DPFEE R 40~ 6 f 4 & /5 ) >
28 (Middle stocking density, MD) B =% & 4H (High stocking density, HD) RI[5y HILUMEZEEE > 1.33 {51 1.66 %

Folf Al > SCE MG E 2 8 - MD B HD 8RS 7 — 14 B85 - &M 5] B RO &M ARG 15 8118

o

L EH R %
T3 (Normal wing, NW) B & ERVRNHSLE Y TR BAEASY  ZIVR - ISR RRS
SN > AAEFIEZ (A (EPRAEFIFE = 0°) < ABES - TR (Angel wing, AW) -2 ERTIFMSMUBI - HE
PRI 1 SEFE AR  (RBRFARE Y > 08 < 90°2 M8 (4% » 2012) -
R34 /£ (Incidence of angel wing, IAW) A BHIRSUET 8 52 14 8l TR S5 » 98GR LB

52 (B ERARIE L By 0 ) 3 > EFRISEREE ARy 0% © A IRRIAER » AR RS BB EARE  $91H BTtk
BERER Ty 100% o NI EHiisE LR REI EHA —EME -
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* 1. IEEFHIN A RIS B4R
Table 1. The feed formula and composition of the starter and grower periods in geese
Item Starter period Grower period
(0 — 4 wk) (5 — 14 wk)
Ingredients (kg)
Yellow corn 614 642.5
Soybean meal 260 215
Wheat bran 20 50
Fish meal, 65% 50 —
Molasses 30 30
Salt 3 3
Dicalcium phosphate 10 16
Limestone, pulverized 7 8
Choline chloride, 50% 1 1
DL-methionine 2.5 2
Rice bran — 30
Vitamin premix' 1 1
Mineral premix’ 1.5 1.5
Total 1,000 1,000
Calculated values
Crude protein, % 20 15
Metabolizable energy, kcal/kg 2,900 2,800
Calcium, % 0.82 0.73
Total phosphorus, % 0.67 0.64

" Supplied per kg of diet: vitamins A 10,000 IU, D, 2,000 IU, E 20 IU, B, 1 mg, B, 4.8 mg, B, 3 mg, B,, 0.01 mg, biotin 0.2
mg, K; 1.5 mg, d-calcium pantothenate 10 mg, folic acid 0.5 mg and nicotinic acid 25 mg.
* Supplied per kg of diet: Cu 15.0 mg, Fe 80 mg, Zn 50 mg, Mn 80 mg, Co 0.25 mg, I 0.85 mg and Se 0.075 mg.
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gk ATE H

JEEN 8 B 14 IBERI - fEABREHAZHEREEF I T - GERENAIE 3 ERAIE3 & - L
iAol 72 EH5E - By HIFRHFEAFARMUK - &80 (1,000 xg > 10 7388 ) WCEHMUE R - ot
L7 27 5k B E&%ZE& 7 I (Glutamate oxaloacetate transaminase, GOT) ~ %k 7 % PN I % 65 f2 [ (Glutamate
pyruvate transaminase, GPT) + 4% & [ & (Total protein, TP) ~ = & H ;i fig (Triglycerides, TG) ~ 4 & [&
(cholesterol, CHOL) ~ & (Albumin, ALB) ~ ERZE [ (Globulin, GLO) ~ 44§75 (Calcium, Ca) ~ # (Phosphorus,

P) - 5% 5 A5 1 — & & IS (High density lipoprotein-cholesterol, HDL-C) » {& %% & 5 & [ — IE & BF (Low

density lipoprotein-cholesterol, LDL-C) 215 H » 2 f&# 15 4 (B E 2 € DL 4 B #1102 {b 57 M7 (Hitachi
Autoanalyzer 7150, Hitachi, Tokyo, Japan) » B DUHEIELH#ETT 2 - HIEK (White blood cell, WBC) ~4[ ¥k (Red
blood cell, RBC) ~ [MAFELL (Hematocrit, HCT) ~ S MERESFE (Mean corpuscular volume, MCV) ~ S5 ER (1
ff12% (Mean corpuscular hemoglobin, MCH) ~ 4T [ EK 1 A F&EE (Mean corpuscular hemoglobin concentration,
MCHC) ~ [fi/]M} (platelet, PLT) ~ [f11/MK 55 & & (Platelet distribution width, PDW) ~ SEHJ [/ MEESFE (Mean
platelet volume, MPV) ~ AFU /M EE] (Platelet large cell ratio, PLCR) ~ [fli/MEZFEEE (Plateleterit, PCT) £
fEMmER 2 RE LA 2 BB ER 737 (Sysmex K-4500 Automated Hematology Analyzer, Sysmex, Hyogo, Japan) »
T DA RA SR AT
P R B AR A A E
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& BEA I8 /NER - DIIIE&E 2 ARE RAFEPIRE  WHT 560 - 228 - 525 E &4
10 em - Z50 10% FPEREEMR 24 h DLE - (ERVIR A LR ACE K 4L (Haematoxylin and Eosin, HE)
Aefofte » OCTBRET 5 bIH BEL-B56E S Motic Image Plus 2.0 R R4 6:85 1 KU -
V. it
A T 5 BUE DL ST 0 1T 2148 (SAS, 2004) HEFTEEET 047 » (68 F — e &R M =0R2 /7 (General linear model
procedure, GLM) #E{T8 90T » B/ NE T {EE (Least square means, LSMEANS) 5HESEIEE » Wik E H
A 2 MZR 7 EEE -
AE B LA 3 Fe ] e 7 P e P Ry A T BA 2 MR (AR BHE ) x 2 1 ( B RIEEBISIEE ) 2 4 ERHE T
TOGNE - Hagat ot < By
Yiim = 0+ D+ 7 A + S+ (A X S)y + gy
A Vi © TR | HE B ERE ~ 56 5 kK (ERREEELISERA - 5 1 {EMHEE - Em &
Y& BUIHE -
w o RRATEBUHIEREEE -
D, : FREE 1 GRS R A & EXUE > i = HD, MD, LD ©
Yy - oA Ryt 2 S - Hoyij NN (0, 02y) ©
A TR k BIRIREBIR IS G R 2 [EENE k=Y, N -
S, + TR | MERIE I > [E EXE > 1= Male, Female ©
(AxS), * T~ k BFRIEEBIEIEE FR L | MERIREH 2 SCREH -
Eum - FONIGRERERL (F5% ) RAH A ARAEMRE > 2% (Random error) > H gy, N N (0,6%) °

e RN B

An 8 Bl 14 A IS EREN 3 HEABREMAREYE > HRESEEREMT F 3.97 ~ 3.62 £ 3.41 kg
B15.09 ~ 4.84 Jz 4.56 kg > 7RI 3 TEAAR R YRS 8 B 14 AIRIGE  RIRES A RIEREETE - At E
BEEBITRE (2012) 2 HERGS R A HEESS > #8E 12 HEES EIRETERE (1.2~ 1.5 K 1.8 &/m’) (k7 5 4.62 ~ 4.43
Fe4.49 kg - H3 Z 12 FERRREEIMRF 5 17.1 ~ 16.9 F 16.5 kg - HH EATA > BEIFEFEREEBASE - (FIEEHE
RS > SRR B E T > Siais SR B B TRE o 1 EAREN E T 0 ERE hEri S RIVIRE
HigE A R EER » NI EMHBIRAAFTEER (£5% » 2004 ; 585 » 2010 5 #£% » 2014 ; Pope and Emmert,
2002 ) -

HiEABZE L ESUEMRIEES £ 215 - SRHREE Y SERZNAERRR - 1€ 6 Bt S ki EIREE I i
HIHE > 213 — 14 B DRV HEL R R ATEE RZVEE HIRRIEENER - [FiF > AEIgEn 6 — 128
AR IR AR - BB R 13 — 14 iR KMIKERIEFEE /M - #HOHREER 6 — 12 FfRls > T3
PIEARET  ARBIF P AR 2R (FHEFE Y BB EE RN - A SRR G & R Rk -
[t4) > Pitman ez al. (2012) Z #HieS5TREUR » BERg i SH4%E (Masked Boobies chick) HIRARIEIE T - i PIES
HEREF (Fledging age) » WG IEH 3 2 M « Ak NG — 18 E 0 8 Bl HIREE RI%EE% » 1Y 14 HilK
1B IER B AMA > B HD 4HE8 &N 8 1Bl 2 RSB IS AR 42.1% [F 2 HY 14 Bl &~ 39.4% Tl HIILIRS -

Aillin 2 EREEAGIEE 14 AR i E - AERERPBUWARNERE 2 Fin - Hp@Ee 18 /MR - 14 BN
JERS A NHIEE /5 EE (541 vs. 4.64 kg, P <0.01) - 14 HiR AREEIEEEE 18 /N 2 BEARIEEEE HE
2% (5.23 vs. 4.81 kg, P<0.1) - 14 JHi ERMEEAEE ~ AP E EEE IR F 3 E FiIK (48.3 vs. 53.1 g, P<0.05) -
14 B8 A G2 /AN B EEE R RHIEE yE (54.3 vs. 47.2 g, P < 0.001) - 14 8l Bt EIEE ~ 7238 B8 /A%
B BothEERIEEEE KK (14.5 vs. 16.4%, P<0.001) - H EAL7 S5 REUR - AIBEER ZGE K AAH L PIEE
s E BE - MRS E 2 BE AR P EEAMNIMZ 2% - HEREe B P EEA HFEHG - AIFERALE
o BEREEIEENEDIFE  ER > YR AE FREPIKNFING - RGP EEESITEIIE TR - $EEPIEEZ
CLfE ~ BEEE MR AEES S FTES2E (Mustafa, 2008 5 Kozdk, 2011)  Mustafa (2008) 354 » Turkish /\#8 27 376 & 14k
EEEHEE FyEE (230 vs. 196 g F2 129 vs. 104 @) » H. 10 AlRHSE DI B EBE T 12 HE# RS (202 vs. 223 g) -
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2. TRAREERNMERIE 14 BEIEERNE - ARE PR 22
Table 2. Effects of angel wing and sex on body weight, left wing weight and feather trait of geese at 14 weeks old

Item Wing style . Sex R Significance’

AW NW SEM M F SEM W S WxS
BWED at 14-wk-old, kg/bird 5.23 4.81 0.17 5.41° 4.64 017 + * NS
Weight of left wing, g 334 328 9.64 350 3127 9.65 NS * NS
Weight of de-feather left wing, g 271 265 8.03 289" 248" 803 NS ** NS
Feather weight of left wing, g 48.3° 53.1° 1.25 54.3 47.2* 1.25 ¥ o¥Ekk NS
Feather weight of left wing, % of BWFD 0.09° 0.11° 0.003 0.10 0.10 0.003 *** NS NS
Feather weight, % of left wing weight 14.5° 16.4° 0.41 15.5 15.3 041 *** NS 7§

W: Wing style, S: Sex, W x S: The interaction of wing style with sex, AW: Angel wing, NW: Normal wing, M: Male, F:
Female, BWFD: Body weight after 18-h feed-deprived.

' SEM: Standard error of means of wing style.

? SEM: Standard error of means of sex.

* NS: Not significantly different; ¥ P <0.10; * P < 0.05; ** P < 0.01; *** P < 0.001.

*¥ Means within the same row under sex without the same superscripts differ significantly (P < 0.05).

" Means within the same row under wing style without the same superscripts differ significantly (P < 0.05).

e B P W HIMUIK T A A S B SRS & Bt EHEE 22 7 (Dozier 111 ef al., 2006; Skrbi¢ et al., 2009) ° [
TEEEEE By 15~ 20 K 25 &/m’ B > BEEEE SN N > HIREE A8 K tEvRsEs & B8 2R MR - 2R
/% CHOL ~ TG ~ GLU KR % (Urea) %~ & &I~ (Ozbey and Esen, 2007) » {H55 A5 # & IS A AR > (8
HE Ry 17.5 8/m’ > % CHOL & EHEEEr 11.9 #/m’ ¥ B (Onbagilar et al., 2008) - AHERR &= E ffE e i
ARIMAE UA S &S0 (Machin ez al., 2004) » ZZEEREBEEE DGR - KBNS 2 S gHH UA J7(H -

A ER MR A AL E A4S SR 2055 3 Fios > LD 4 14 A & 2 10 UA & &8 HD & K5 (2.91 vs. 2.27
mg/ dL) ; 14 E#g MD 4HIGE 2 178 TG & EHE LD & K5 (190 vs. 140 mg/ dL) 5 HD & MD #5514 iR 2 1
8 CHOL & &#¢ LD FHAHE = 2% (160 f 159 vs. 146 mg/ dL) ; LD §§& i - WBC B{E#Z#: HD & Ly
(219 vs. 196 10°/L) - 14 FEFEEEEFEE @S » U5 CHOL 2R E - 2Rk WBC & & RIEE - HEHE1E
EREFEER S > TTREEKREERTTUIERE - 2105 CHOL & £ #E 8 Onbagsilar e al. (2008) A HHLIAE R > (HEL
Thaxton et al. (2006) 5 H (9 AZEAVETEZ EH 20 & S5kg B E/m’ » W AN EEi#ii% GLU 8 CHOL &8 2 4551 -
AL > Onbasilar e al. (2008) HEHIZE L6722 S 0] 55 B (FHARIR N ZE AL » LHESEIERSE AN - (/N E
MOTREF It EREH O NN A RS - ARBEEEEEEas  HiUE VA S8RI2@ER /S - IF
UA &8 EHMEEYE S hIREABEEENER  EXSEEEEESR - AT - HeEtHR a2 ieE
FEERE R HIRRENELEEMREE/D > BEUCHERIZNS (Purine) BV - RIRE IS UA & 81K -

IR 2 218l 2% » 41 GOT ~ GPT J LDH %5 » ‘EHFle 2 2HEE R A& H 2 f)% (Kaplan et al., 2003) » ]l
R T EERFEIYIAEM F 280 - BEE S E O EE - BHEEEMAERIE 2 £ I0 (Polat et al., 2003) ; H
RSN RIS [REMmAF AT iEEE 2 ~ TP & UA & &30 (Yiksek et al., 2002; Komnenou ef al., 2003) o 43 fE#g
BIEMIEEREEIN > 7 — 49 HRIBE 2SR ERE - AEARKEDSEMEEE =R > A4 HRIEE 2
B H B E H L E R 21 HERE 1K (0.42 vs. 0.76) (Elizabeth er al., 2008) - 734t H &R 2 HEY 3 — 24 MR 2
MURRTEEREUR - FEESAIET 12 Bl 2 A EE RS S RS Ry (505 - 1998 ) o 11 HiRFHACA
##& (% CHOL J HDL & 83488 5% 6 #illt % iy (Aprily, 2009) - (5 (s B 5075 >~ Hshi - CHOL K A5 filE (C16:0 ~
C18:1 % C18:2) & 875l Ko M HI 222 (Rosinski ef al., 1999) - RIERHZE £ 16 EHAR >~ 1% TG & F 300 — 1,200
mg/dL - B IRERE S (155 > 2002 ) o BB RIEURIE & F R BRI 2 IR B A Z R EEE - AE
PBHIER 4 Fors > 80k 8 i AR LSS & 7 ok A E M E 2 R - 8 AR/ A5~ f’F CHOL ~ HDL-C K
LDL-C & EEEWRHES S 4Rk 175 Bl 156 mg/dL ~ 72.2 B 62.7 mg/dL Fz 74.4 £i1 63.3 mg/dL ; {H 8 #EE5E /N
#6 2 )%F BUN & & HE(RHEES (3.29 vs. 3.53 mg/ dL) » W13 5 FR » 14 Bl A RIKEE GG E 2 (105 4 B E i
EEHL o 14 FESNBE 1175 CHOL Kz HDL-C & &9 sE E i REE fys (163 vs. 149 mg/ dL; 68.7 vs. 59.4 mg/ dL) °
EERE S EYIRE N T 2 5 B 55 2 FEARGERE » (HIR 8 2o AU RE SRS 555 [ OB S 7 A2 o BHEabeHE EL 2 fE[E
B IR B ERT B e > B AR B2 e N REEI B2 Y i AR - RIBE - [F CHOL & & ] KRG AER AT AR
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88 0 FiRLE St KBk ey & i - B E R HDL-C #30 fy 2 47#Y CHOL » w][jj 1k & ZE - fik it
BREUR - IEEINE L BRI G WA s BRI B HE - AHSI)% CHOL Jz HDL-C & BERHIEE Kis - AIAE
RIS EME R BEHER G 28 -

* 3. EEEEYE 14 ERIEEMRE CE PR

Table 3. Effects of stocking density on blood biochemical parameters of geese at 14 weeks old

Item Stocking Density SEM
HD MD LD
GOT 68.0 60.1 50.3 9.58
GPT 25.5 20.5 18.5 4.09
TP 4.81 4.52 4.32 0.151
ALB 1.96 1.90 1.87 0.047
GLU 145 149 152 9.30
BUN 5.92 6.05 5.72 0.246
UA 227 2.46" 2.91° 0.131
CRE 0.20 0.22 0.21 0.011
TG 164 190 140° 7.81
CHOL 160" 159 146 4.02
HDL-C 65.2 64.6 62.1 3.58
LDL-C 54.7 50.8 49.6 2.39
WBC 196° 212 219° 4.79
RBC 1.68 1.69 1.69 0.066
HCT 29.0 28.0 28.3 0.63
MCV 165 166 167 2.00
MCH 59.7 62.1 63.1 1.49
MCHC 36.2 37.4 37.9 1.01
PLT 9.01 11.9 10.2 0.671
PDW 6.09 7.16 7.48 0.407
MPV 7.76 7.72 7.54 0.147
PLCR 17.0 16.9 15.8 0.81

LD: Low stocking density, MD: Middle stocking density, HD: High stocking density, SEM: Standard error of means of
stocking density.

GOT: Glutamate oxaloacetate transaminase (u/L), GPT: Glutamate pyruvate transaminase (u/L), TP: Total protein (g/
dL), ALB: Albumin (g/dL), GLU: Glucose (mg/dL), BUN: Blood Urea Nitrogen (mg/ dL) , UA: Uric acid (mg/dL),
CRE: Creatine (mg/dL), TG: Triglycerides (mg/dL), CHOL: Cholesterol (mg/dL), HDL-C: High density lipoprotein-
cholesterol (mg/dL), LDL-C: Low density lipoprotein- cholesterol (mg/dL), WBC: White blood cell (10°/uL), RBC:
Red blood cell (10°/ul), HCT: Hematocrit (%), MCV: Mean corpuscular volume (fL), MCH: Mean corpuscular
hemoglobin (pg), MCHC: Mean corpuscular hemoglobin concentration (g/dL), PLT: Platelet (10°/uL), PDW: Platelet
distribution width (%), MPV: Mean platelet volume (fL), PLCR: Platelet large cell ratio.

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

*¥ Means within the same row without the same superscripts tend to differ (P < 0.10).

7Y 4 NG S 2 AL R KM ERAFEEIE 771 Ky 9.68 — 10.33 mg/dL Jz 32.5 — 33.75% (% > 1997 ) - HEESHG
N IS 2 AL ZRE ST ARy 11.3 — 152 g/dL J¢ 12.0 — 16.1 g/dL - AFE#A e 2 $E NIRRT E - HE 18 4
R RS > MR AR ¢ DLanfE Rl - 12 Je 24 iRl - BEESBAIEZMAFREBE R H G P EIEE M
IREHIBRIN 2 (BB - 1998 ) - B HEMUR TP ALIMEREL » MALER -~ MAEMLE - WEAEKHEA S ENEFE S
(Kececl and Col, 2011) » 1.5 — 2 pR#RERFT LA 2 ALMBREY ~ MATZRE & 5 MCV H B 72 SR, (Elagib and
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Ahmed, 2011) - ARaER45ERANF 4 PR - 8 FAE ERIEREIGE I HCT ( AELRHIE 2 F39E ) SR BEFR
ZEL (34.0 vs. 32.6%) 0 1f 8 MBEAIEZ MK MPV ( RIEEEELIEF HISE ~ FI9E ) BE RIS S (7.95 vs.
7.36 fL) » HAEE 1% PLCR ( B S EH 35 E 2 FI9(E ) A RHEE A= 22 (17.7 vs. 15.2) - SHa15%
5 FR 0 14 Al B RIESEIEE - R PLT (AEIRHEZ SF3591H ) S PDW (QEIRHIE Z SE35E ) SIEH BEEATR(K
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Table 4. Effects of angel wing and sex on blood biochemical parameters of geese at 8§ weeks old

Wing style Significance’
Item AW NW SEM' w S W xS
Male Female Male Female

GOT 47.7 47.1 44.6 47.6 3.47 NS NS NS
GPT 14.3 143 11.7 14.9 1.41 NS NS NS
TP 5.59 5.69 5.84 5.37 0.162 NS NS T
ALB 2.20 2.29 2.20 2.13 0.054 NS NS NS
GLU 88.0°" 55.2° 73.9% 86.1° 6.98 NS NS o
BUN 3.16° 3.76 3.42% 3.30° 0.140 NS ¥ *
UA 3.35 3.40 3.02 3.19 0.190 NS NS NS
CRE 0.23 0.26 0.27 0.24 0.016 NS NS i
TG 131 140 131 129 5.93 NS NS NS
CHOL 178 157 173 154 5.85 NS ** NS
HDL-C 73.2 61.2 71.3 64.3 3.35 NS ** NS
LDL-C 76.2 64.3 72.6 62.4 3.79 NS ** NS
VITC 8.61 8.11 8.82 7.46 0.907 NS NS NS
WBC 252 250 250 251 1.99 NS NS NS
RBC 2.00 1.93 1.90 1.90 0.039 NS NS NS
HCT 34.5 33.5 32.8 324 0.749 T NS NS
MCV 173 173 173 171 1.42 NS NS NS
MCH 64.0 65.0 64.5 67.1 1.22 NS NS NS
MCHC 37.1 37.6 37.4 394 0.81 NS NS NS
PLT 7.65 8.56 10.4 9.27 1.086 NS NS NS
PDW 6.24 6.85 7.07 6.43 0.48 NS NS NS
MPV 8.13 7.39 7.78 7.33 0.21 NS * NS
PLCR 19.1 15.4 16.4 15.0 1.12 NS i NS

W: Wing style, S: Sex, W x S: The interaction of wing style with sex, AW: Angel wing, NW: Normal wing.

" SEM: Standard error of means. 2 NS: Not significantly different or P> 0.10; ¥ P < 0.10; * P < 0.05; ** P < 0.01.

GOT: Glutamate oxaloacetate transaminase (u/L), GPT: Glutamate pyruvate transaminase (u/L), TP: Total protein (g/
dL), ALB: Albumin (g/dL), GLU: Glucose (mg/dL), BUN: Blood Urea Nitrogen (mg/dL) , UA: Uric acid (mg/dL),
CRE: Creatine (mg/dL), TG: Triglycerides (mg/dL), CHOL: Cholesterol (mg/dL), HDL-C: High density lipoprotein-
cholesterol (mg/dL), LDL-C: Low density lipoprotein- cholesterol (mg/dL), WBC: White blood cell (10°/uL), RBC:
Red blood cell (10°uL), HCT: Hematocrit (%), MCV: Mean corpuscular volume (fL), MCH: Mean corpuscular
hemoglobin (pg), MCHC: Mean corpuscular hemoglobin concentration (g/dL), PLT: Platelet (10°/uL), PDW: Platelet
distribution width (%), MPV: Mean platelet volume (fL), PLCR: Platelet large cell ratio.

" Means within the same row without the same superscripts differ significantly (P < 0.05).
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Table 5. Effects of angel wing and sex on blood biochemical parameters of geese at 14 weeks old

Wing style Significance’
Item AW NW SEM' W S W xS
Male Female Male Female

GOT 51.5 60.9 57.9 74.6 12.4 NS NS NS
GPT 19.0 21.3 18.3 36.5 8.23 NS NS NS
TP 4.48 4.47 4.50 5.04 0.27 NS NS NS
ALB 1.85 1.92 1.87 2.10 0.10 NS NS NS
GLU 157 138 150 147 10.0 NS NS NS
BUN 6.11 5.89 5.78 6.24 0.28 NS NS NS
UA 2.80 2.50 2.38 2.51 0.19 NS NS NS
CRE 0.19 0.21 0.21 0.22 0.01 NS NS NS
TG 167 158 155 174 10.8 NS NS NS
CHOL 163 155 162 143 5.44 NS * NS
HDL-C 67.4" 63.2% 70.0* 55.7 3.02 NS o T
LDL-C 54.2 52.8 54.5 46.6 3.25 NS NS NS
WBC 190 218 210 213 12.1 NS NS NS
RBC 1.54 1.68 1.71 1.71 0.11 NS NS NS
HCT 29.6 27.5 28.2 28.3 1.07 NS NS NS
MCV 170° 164° 164° 166% 1.80 NS NS *
MCH 59.9 62.6 61.2 62.1 1.20 NS NS NS
MCHC 35.2¢ 38.2" 37.2% 37.5% 0.75 NS * T
PLT 9.26 9.50 11.6 12.4 1.51 T NS NS
PDW 6.21 6.97 7.05 7.66 0.37 i i NS
MPV 7.42 7.78 7.53 7.59 0.20 NS NS NS
PLCR 14.7 17.1 15.5 16.8 1.22 NS NS NS

W: Wing style, S: Sex, W x S: The interaction of wing style with sex, AW: Angel wing, NW: Normal wing.

' SEM: Standard error of means. 2 NS: Not significantly different or P> 0.10; ¥ P < 0.10; * P < 0.05; ** P < 0.01.

GOT: Glutamate oxaloacetate transaminase (u/L), GPT: Glutamate pyruvate transaminase (u/L), TP: Total protein (g/
dL), ALB: Albumin (g/dL), GLU: Glucose (mg/dL), BUN: Blood Urea Nitrogen (mg/dL), UA: Uric acid (mg/dL),
CRE: Creatine (mg/dL), TG: Triglycerides (mg/dL), CHOL: Cholesterol (mg/dL), HDL-C: High density lipoprotein-
cholesterol (mg/dL), LDL-C: Low density lipoprotein- cholesterol (mg/dL), WBC: White blood cell (10°/uL), RBC:
Red blood cell (10°/uL), HCT: Hematocrit (%), MCV: Mean corpuscular volume (fL), MCH: Mean corpuscular
hemoglobin (pg), MCHC: Mean corpuscular hemoglobin concentration (g/dL), PLT: Platelet (10°/uL), PDW: Platelet
distribution width (%), MPV: Mean platelet volume (fL), PLCR: Platelet large cell ratio.

“® Means within the same row without the same superscripts differ significantly (P < 0.05).

*¥ Means within the same row without the same superscripts tend to differ (P < 0.10).

By 1 — 70 HERENIEZ 4605 - 2205 SOl 2 408 = KR T R FE I H g i3 i - 70 B/ NS & B
SB[ R e R IR 73 1 Ry 846 — 1,003 pm J2 220 — 235 pm (Liu et al., 2010) - SETIAE S AT JISE R
B o DAFIE 2 53 WU (Caspary, 1992) » K #EZ /NG HRE ZREHUR - RN EHRB 2N EREER > SMEHSHEE
(turnover) § Ry ERER (Yason et al., 1987) » §FZIMERNZR BB/ NEE LA AIRAR S 2R bR R B 224 - I
AW R SRR PR E R G R - /NEORE B AN R iR AR R AR - AR S GRS e A A (R
AEIENENN - AFERGEREUR » 14 Wi BRMESRIS S 2 T IR S R ERTEBIEF 38 R (193 vs. 244 pm > P <
0.05) - FoREIRIERIGE 2+ —f5054E _EAZAINR P R E A b - HERGEEE > i REREA AR (1
6 R ) FoREREERIGE 2 B EAH SRR IE R - WS AR S -
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Table 6. Effects of angel wing and sex on intestinal tissue of geese at 14 weeks old

Wing style 1 Sex , Significance’
Item SEM SEM
AW NW Male Female W S WxS

Duodenum

Villus height, um 944 857 74.5 974 828 74.9 NS NS NS

Crypt depth, um 193° 244° 15.6 215 221 15.7 * NS NS
Jejunum

Villus height, um 721 756 55.3 692 786 553 NS NS NS

Crypt depth, um 205 189 17.9 194 201 17.9 NS NS NS
Ileum

Villus height, pm 822 863 46.8 794 891 46.8 NS NS NS

Crypt depth, um 206 249 18.1 235 220 18.1 NS NS NS

W: Wing style, S: Sex, W x S: The interaction of wing style with sex, AW: Angel wing, NW: Normal wing.

" SEM: Standard error of means of wing style.

*> SEM: Standard error of means of sex.

* NS: Not significantly different or P> 0.10; * P < 0.05.

“® Means within the same row under wing style without the same superscripts differ significantly (P < 0.05).
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Abstract

This study was to investigate the effects of stocking density, angel wing (AW) and sex on body weight, feather weight,
intestinal tissue and blood biochemical parameters in White Roman geese. The medium and high stocking density treatment
groups were 1.33 and 1.66 times the low density group respectively. The experiment was conducted under a split-plot design
which consisted of three stock densities randomly assigned in 12 pens and a total of 384 geese were collected. There were
4 pens in each group, and the numbers of male and female geese in each pen were equal. The pen was the main plot and the
bird was the subplot. Each pen was divided into 2 genders (male and female geese) X 2 species of geese (whether with angel
wing or not). In the experiment, natural light was used, and both feed and drinking water were provided ad libitum. The
results showed that there were no influences between the 3 stocking densities in the incidence of AW of geese. The birds with
AW tended to have a higher body weight after eighteen hours feed-deprived at 14 weeks old, than those with normal wing
(NW) (P <0.10). The birds with AW had a significantly lighter feather weight on left wing at 14 weeks old, than those in NW
(P <0.05). The ganders had a significantly lighter feather weight in the left wing at 14 weeks old than those in female geese (P
<0.001).

Low stocking density of White Roman geese had a significantly higher uric acid (UA) contents of serum at 14 week old
than those in high stocking density (P < 0.05), and tended to have a lower cholesterol (CHOL) contents of serum than those
in medium and high stocking density (P < 0.10). The ganders had a significantly higher CHOL, high density lipoprotein-
cholesterol (HDL-C) and low density lipoprotein-cholesterol (LDL-C) contents of serum at 8 week old than those in female
geese; and the ganders also had a significantly higher CHOL and HDL-C contents of serum at 14 weeks old than those in the
female geese. The birds with AW had a significantly shallower crypt depth of duodenum at 14 weeks old than those with NW (P
< 0.05). In conclusion, stocking density of White Roman geese could affect UA and CHOL of serum. The birds with AW had
a lighter feather weight on wings than those with NW. The body weight and blood biochemical parameter of White Roman
geese were affected by sex.

Key words: Angel wing, Feather, Intestinal tissue, Sex, Stocking density, White Roman geese.
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