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Table 1. The composition of experimental diets

Ingredients Gosling diet, % Laying diet, %
Yellow corn 61.60 57.35
Soybean meal 29.00 25.70
Alfalfa meal — 2.00
Fish meal 3.50 2.50
Oyster shell — 3.50
Molasses 3.00 3.00
Salt 0.30 0.30
Dicalcium phosphate 1.30 1.70
Limestone, pulverized 0.70 3.50
Choline chloride, 50% 0.10 0.10
DL-methionine 0.25 0.15
Vitamin premix' 0.10 0.10
Mineral premix’ 0.15 0.10
Total 100.00 100.00
Calculated values

Crude protein, % 20.00 18.00
ME, kcal/kg 2,900.00 2,700.00

" Each kg premix containing Vitamin A, 10,000,000 IU; Vitamin D;, 2,000,000 IU; Vitamin E; 20,000 IU; Vitamin B, 2 g;
Vitamin B,, 5 g; Vitamin By, 3 g; Vitamin B,,, 0.03 g; Biotin, 0.2 g; Vitamin K, 3 g; D-calcium pantothenate, 10 g; Folic
acid, 2 g; and Nicotinic acid, 30 g.

* Each kg premix containing Cu, 15.0 g; Fe, 100 g; Zn, 50 g; Mn, 80 g; Co, 0.25 g; I, 0.85 g; and Se, 0.15 g.
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procedure, GLM) #E1TEE T 4747 » HDAE/INE 7 FE191{E £ (Least squares means, LSMEANS) 515 2 i ChEg H
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Table 2. The effects of storage time, storage temperature and storage relative humidity on egg weight loss and hatching
performance in White Roman geese

Storage time  Storage temperature and ~ Egg weight Fertility Hatchability Hatchability Early embryo Late embryo

storage relative humidity loss (%) (%) of fertile of total mortality mortality
(°C/%) eggs (o) eggs (%) (%) (%)
12/50 0.77%" 37.26 47.00 32.89 8.30 21.96
12/80 0.43" 51.19 45.82 22.27 5.34 36.51
A (3 ~5d) wer
16/50 0.75% 50.71 47.21 34.13 1.18 24.02
16/80 0.46" 31.42 48.99 22.13 5.33 25.54
12/50 1.08™¢ 50.59 55.14 36.25 10.69 18.52
12/80 0.68 43.45 52.76 33.27 7.12 25.67
B (6 ~ 8d) .
16/50 1.28 57.73 42.25 32.39 13.08 25.20
16/80 0.66" 60.11 65.07 41.63 14.27 12.83
12/50 1.20% 39.23 25.20 12.79 7.04 31.25
12/80 1.03%*¢  32.69 40.37 20.78 7.03 18.81
C(O~11d) ,
16/50 1.74° 37.17 45.50 22.71 8.31 20.09
16/80 0.79°*" 38.94 48.69 34.52 11.50 17.38
P-value
Storage time (d) <0.01 0.04 0.14 0.02 0.04 0.36
Storage temperatures (°C) 0.10 0.50 0.38 0.22 0.53 0.23
Storage relative humidity (%) <0.01 0.64 0.27 0.88 0.87 0.85
Storage time (d) X storage temperatures <0.01 0.14 0.32 0.05 0.06 0.63
4®)
Storage time (d) X storage relative <0.01 0.36 0.21 0.06 0.39 0.40
Humidity (%)
Storage temperatures (°C) x storage relative < 0.01 0.84 0.50 0.75 0.59 0.42
humidity (%)
Storage time (d) X storage temperatures (°C) < 0.01 0.53 0.23 0.15 0.35 0.34

x Storage relative humidity (%)

“bedel Means within items in the same column with the different superscripts differ (P < 0.05).

%3 R EIREA R RS RS AR ENR S O S ISR E 2 28 SRBUNHERE - F#ERER
ERFAHENRE =N Z R G A RS S A2 2R E A (P <0.05) » 3z HLAE ({705 S R 7 AR BRI IR T Z R
FESCIAEF (P < 0.05) » 554E 7 HlRBENGHE 3R G HENRE 2 BN T20E (P < 0.05) - SEIGHIAREE 2 =[NT%C
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SR > B 4H (7 6 — 8 K ) HELUBEIFRE 12°C REFHENRE 50% Ha 2 imElg - HaEigH AR Em
AR 12°C R ETAEENRIE 80% 416G~ IR EAEE(E RS 16°C REFAIENRE 50% 4l& 2 R A EE i E 2 1F
7 (P < 0.05) + A5 REERBUT - PR 16°C REEFHENRE 80% HE 2 mH - MHEFEFRE 16°C K f#FH
BRI 50% G 2 pr i AR EHHEHERRE (P < 0.05) - 1E8EE 7 HiRiR EH#3E > FEFIHENRE 80% 2 A
HIEEFHENRE 50% RIEAEE 7 HiRiEERI (P<0.05) ©
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Table 3. The effects of storage time, storage temperature and storage relative humidity on gosling performance in White
Roman geese

Storage time  Storage temperature and storage relative Gosling weight at hatch Gosling weight at 7d 7d Relative Growth

humidity (°C/%) (g) (2) (%)
12/50 95.48" 289.95 206.04
AG~5d) 12/80 94.36™ 276.50 194.66
16/50 94.42" 283.63 201.64
16/80 98.05® 296.88 203.84
12/50 98.68" 276.89 182.10
B (6~ 8d) 12/80 90.82" 289.04 222.13
16/50 89.40° 261.50 193.74
16/80 96.25" 286.46 196.00
12/50 94,32 265.64 184.59
CO~11d) 12/80 96.95" 279.56 189.80
16/50 9474 271.64 188.45
16/80 96.02" 279.91 196.21
P-value
Storage time (d) 0.28 0.09 0.17
Storage temperatures (°C) 0.76 0.93 0.98
Storage relative humidity (%) 0.35 0.04 0.14
Storage time (d) x storage temperatures (°C) 0.32 0.31 0.54
Storage time (d) x storage relative humidity (%) 0.51 0.22 0.14
Storage temperatures (°C) x storage relative humidity (%) 0.02 0.12 0.43
Storage time (d) x storage temperatures (°C) x storage <0.01 0.12 0.08
relative humidity (%)

“*¢ Means within items in the same column with the different superscripts differ (P < 0.05).

THERE BB EMTFLE Z EEIEE  LENRERE T E AENKSTE GRS ERE iR E SR LI %
B [FIRHRERE CO, RER T EEYERRK - Ea R SR RA B Ry » REAIES T B2 8 REFIFRA] -
AR - EFHAERE - EEFss - Wil - EF - &P - 88l EBERETE  H/MrEN T - THiRE
3~ TE MU B ) HUE R E & 22 (Rocha er al., 2013; Heste, 2017) » Tullett (1990) 5 HFHEELERL 18 KK
KIgEE 12% BYRE > AL MENEFE 2 LEL R 0.5 — 2% SSAEHREREEER RN EE LS
FERTEREHIE 10.5 — 13.0% Z & (Meir and Ar, 1991; 2008) » BEZAEEFHARIHYE & A S LR - EREEL
RAEGEFEE A ERZ - ARG I CEARA/K S i fE R D - IR VIR RGEE B 2 A R AL B 2 R AR AR IR
T3 _EF} (Rocha et al., 2013; Heste, 2017) o WiFe3S @I EMEEATE 13 — 16 CHI 55 — 65% MHENEE TRE 10 X »
B ELYTE 1.9 — 2.0% Z i » (Tilki and Inal, 2004a; 2004b) » AGER(E F 2 W) EE A R [EDRE R BRI G
29 % 11 RZKRELIE0.79 — 1.74% 2 [ > BUREEEE AN EFEFGRG T2 AEERREET 4 2L E - SRS
REUR > HEABEEARFERFERESARENREAEEHRH (P <0.01) » HAEBEEGEFEREAIRSINMEE -7 > BT
NIFZE4E S AH T (Tilki and Inal, 2004a; 2004b; Onbasilar et al., 2007) » EHEFEE LT 50% AVAHENEERT > af /b H
TEEEREE (P <0.05) » RSV RIEREA G ER - (HERENERERE A FEFHERERE TEE R T
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K =T ZAZRAER (P < 0.05) < mif A\WHTTE B EEFRE R # B IR S H 20K 57 - 1T S A PR R/ D IR RG 3¢
4 BFEHIRR 7K (Meijerhof, 1992; Brake et al., 1997) » #EEEWIFE RIS A7 E0E B = BV ERT » 1R8I E ]
B HE S A R E DR E L B R B MR (Brake et al., 1997; Samli et al., 2005; Rocha et al., 2013; Hester, 2017) °
A VT - MDA RE EEMEER 2 FRRIFRIN S - #REEEERE A B REEE S
RIS EHEE - ARG 9 £ 11 HAVEEBR L TIHEEERE S A EETEEF 6 2 8 HiEEM[E K
R WP REEEAMA T2 REERNS » #REERFFEREHEELENAEAFEEFE > HESHEE
BRETRCVILER - 7 6 28 HEK 9 2 11 H &L E » B RIGEF 3 2 5 HEE ZLEARE LT
FH¥RE A R 72 M EWEAM S - SRS R e i R - TR M EE L E » 5=
TEARFFERFEAT - 5] Ry U (P < 0.05) - P2 @& WH5ess R B e R AR 2 B L S B Af
R ZIEEREER - BAERIRCRRIRIBSE U RN LR TR A —E Rl (Onbasilar et al., 2007; Gonzélez-
Redondo et al., 2010; Khan et al., 2014; Alpay and Petek, 2016) » Az E@HfE R fE 25 2 B 1945 28 TR R P IR 7 Je AT IR
TEFRUERAE - EESEZ M CMAREIR A 8 FIRE R A e Bt FH W) EE RETEEE - 1) A SEAE B 2 <2 SRl BT
S

WREHEBEERFEEB 7T X > RTHEEQMEEE - ZREAFE - IRg It ERPELG] ~ JETER K
BERRRS > IERRCAE A B E3R (Bagliacca et al., 2005; Onbasilar et al., 2007; Rocha et al., 2013; Hester, 2017)  f£7K&
TEEARRANTSE b o LR ERET 7 RO T 3 RIEEELE AEBI R KBS 58 (Onbasilar ef al., 2007) »
MEERE  HAEHIHLE - ZHEEMR LR SEREEFRHME (5~ 10~ 15 X ) MK (Alpay and Petek, 2016) -
TS ERAFE M 3 REMIIRIETE T > BB AR IS (35 > 2017 ) - RERFREIRTER - EEN
Koy 7EEE e CO, itk » EEEN pH EEE » 5SS S HE 20 (Hester, 2017) - Tilki and inal (2004a, 2004b)
Bt ENEEL EEE T RmE I > BEREEE - ZIREM - ERNESEETF - NS EEEME
(L SliCitip e R EEYE SN - B TIREE ST > i i CESEAIRERESE T - BH{E (Landes) fETEE AT
310~ 17 5 24 K27 48 A B EE B 83.5 ~ 79.7 ~ 64.5 5, 20.7% (Bogenfiirst, 1995) - Pandur and Bogenfiirst (1997)
BISEEIEF 1 — 37 — 98022 — 24 RAVAEAZEHIH LI 71 K 86.7 ~ 81.3 B 46.6%  As{EaiE A7 KRB
W 79 £ 11 HISHEERET 6 £ 8 HEARRZER KB AEHI LR (P <0.05)  f#FE3 25 HEZZHE
e A NEEHIH LA AR 2/ IR E M i A 2 H AR ZE 7R R A B AV 45 5 (Romao ef al.,
2008) - {7 6 & 8 HESTEEAMIEET 3 £ 5 HEAREIN FHARARIE TR 2 (P = 0.05) » f##F 9 £ 11 HEA
RS2 - 7 9 2 11 HIgEETLBEFRE 12CRMEHREET 6 £ 8 H H&HEMHENREREEEHRZ
MBI LE - (EAH &% Ross 308 FEZEAYITSE L TEIZLEISAMIAVAE R » HAEE R RS 12°C IR THEE
TR BHVIE R S48 A BRI LR AR B2 (Pokhrel er al., 2018) » ME-RHVEEF KRB 5 S psoAg B~ Bes L) ~
EEfEH - EOY - EOEBAEREUENLEEENSL - EESE pHE B - EOsERD - s
M TR ESENZR » 2R B R4 A ZEZ (B2 (Jones and Musgrove, 2005; Rocha er al., 2013; Hester,
2017; Pokhrel et al., 2018) - §5FE 7 FIFEAETREI M BIE M A E EHRRERE - HRHEMRZ S EFE S E BRI
BATRROIRE » DRI T T T b R TR

KRB B M RS - THREFE RS FRTE  —RERETRE R 18°C » HERE R 75 —
80% (Rocha er al., 2013) » WFFE ST AR EEFIRAE (15 vs. 18°C ) FER AL HING S B IS 2 W (LIS A (Bagliacca er
al., 2005) > {ERIFHEIFEFR - IR EREEEREDURD Kk - HNGEFEEE 7 RS > BRI EE
12°C (Meijerhof, 1992; Rocha et al., 2013; Hester, 2017; Pokhrel et al., 2018) » #2 SERICIBEANE ~ B - Ui
B~ ERRPETE R FE TR R SRS E - 7 HIREEE & 7 HERH B2 /E B F51E (Ruiz and Lunam, 2002;
Onbasilar et al., 2007, 2013) » HFFEEEIRAF 10C FEEF 9 B 11 KAYHEE A B 2 B % 1 4E 58 &= (Ruiz and Lunam,
2002) © Onbasilar et al. (2007) i7e+5 LIS ERET 7 RUA LG fEF 3 R RELENS 7 HERSE - 7 HERER
Je REEEEB - FTITER T A 7 RIF - GEEDY 12°C R T RS 18°C M A AEBI LR - BgrE &/
ARRGFE &% (Pokhrel et al., 2018) o BN R ZEMEASIS—ME DABERE = A= B8 B8 S LY NBIME 5y B0 KR » RS EE i ]
REE EPELASSREET(E - RIS B - Al RET - MEAE MEFEHERE R LR e
IR BERS MRS IR S R RS EE TS I 7 HEHEIEAS = (P < 0.05) » MERAEEREF RER AEK 7 HER MG
HEE 2 HES (P <0.1)  [FERFEHEIGHARBER - MER 16 CREAERET e RS s aRE bk
JEHAASEE (P <0.05) » $RITHJF N o] R bl R R DI S R RIS Y /K 0y Bog iRk » (T EAE AWRATRE R
FRZ IR BTHR &5y EIMEAERESE - 280  EEFERE - RS A RE =R iR B 411E
ELOHEGERE 12°C RAHENRE 80% BRI BIfEE{FRE 16°C RAHENRE 50% FRH% - HHEEEFRE 12°C RAEEE
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J& 50% FRIAEGE 2 SEIGHIAERSEE (P < 0.05) » Bi 1 sUBRREE N TRV BN - HomTpe Bt B 28 2 i o S MG AR e
Al ARHE P ETHEBIT TR -

W A

ARSI 2 SIS E IR S AR ] USRI 7 HERHEISREE - IR R
GRS R B 2R A BB ER © SHEH AR E I EREIR T P8 HEERE 12°C %R
J& 80% BLEEFAEIRIE 16°C BUHENRE 50% HEEF 6 £ 8 RZMEEAEGE Z SRR E - HIFIEEERETER
EIREHHENRIE - B v R EA SR 80% MORE 16°CERET - WS/ RIFHEFFEEE KR > 2
R BIEEER bR -

BB

ARG R T 2 B e R T 72482 (106 2] -2.5.1- & -L12)) » SAEGHARR S E LS E i B e ik -
EIRIE ~ FERE KRR EFEC RS TE - (EHAGDIERISER - Frrt HEf -

SENRK

ESREE ~ FaEE - BB - HELE - 2008 o KEDREFEHRDEH IS E A BRI LR ZZE - |ESE 41 1 145-
151 -

BRI -~ GREIE - BHOE ~ BN  SRE R - TREDH  SRIGH ~ =IR5T - 2017 » S/ B IS A8 i B R 2R (Rl F Hr ]
TR ROET R B - BB 50 ¢ 96-102 -
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Abstract

The objective of this study was to investigate the effects of storage time, storage conditions on egg weight loss and
hatchability for the first laying White Roman geese. A total of 527 eggs were collected from breeders at their first laying year
(37 to 50 week-old). Eggs were collected daily and randomly allocated into different storage condition of temperature (12°C
or 16°C), relative humidity (50% or 80%) and length (3-5 d, 6-8 d and 9-11 d, respectively). Experiment was a 2 X 2 x 3 =
12 factorial. The results showed that the egg weight loss was increased with the extending storage time and reduced with
the increasing storage relative humidity in each storage length or storage temperatures. There were no difference between
treatments on the hatching performance including fertility, hatchability of fertile eggs, early and late embryo mortality. Eggs
in the group B stored on 16°C had a higher (P < 0.05) total eggs hatchability than the group C eggs stored on 12°C. Besides,
the group B eggs had a higher fertility and hatchability of total eggs than group C (P < 0.05) and a higher early embryo
mortality than group A (P < 0.05). On the gosling quality, the group B eggs stored on the storage temperature of 16°C and the
storage relative humidity of 50% had a higher gosling weight at hatch than those stored on the storage temperature of 12°C
and the storage relative humidity of 80% and storage temperature of 16°C and the storage relative humidity of 50% (P < 0.05).
Eggs stored on the storage relative humidity of 80% showed the higher gosling weight at 7 days old than those stored on the
storage relative humidity of 50% (P < 0.05). In conclusion, increasing the storage relative humidity decrease the egg weight
loss and increase the gosling weight at 7 days old. Extending the storage time increase of the egg weight loss and decrease
the fertility and hatchability of egg. Overall, results indicated that the goose egg stored under 16°C and 80% relative humidity

were recommended. Longer egg storage had negative effects on hatching performance.

Key words: White Roman geese, Hatching erformance, Storage time, Storage temperature, Storage relative humidity.
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