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Comparison of Performance, Egg Quality and Hatchability of Woorimatdag Breeders Fed
the Dietary Levels of Metabolic Energy during Late Laying Period
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ABSTRACT This study was conducted to investigate the effect of dietary levels of the metabolic energy (ME) on
performance, egg quality, and hatchability of Woorimatdag breeder hens during late laying period. A total of eighty
Woorimatdag breeder hens were individually housed in cages from 48 to 64 weeks of age. The hens were assigned to two
groups with different dietary ME levels: 2,500 kcal/kg and 2,700 kcal/kg. Each group consisted of four replicates of ten birds.
The results indicated that the dietary ME levels did not have a significant effect on the body weight and feed intake of the
breeder hens. The egg production was significantly (P<0.05) higher in breeder hens fed 2,500 kcal’kg ME than in those fed
2,700 kcal’kg ME from 48 to 52 weeks of age. However, the egg production was shown to be similar values in both groups
from 52 to 64 weeks of age. No significant differences were observed between groups with respect to egg weight, eggshell
thickness, and eggshell strength of breeder's eggs. There was no difference in the fertility and hatchability between dietary
groups. In conclusion, 2,500 kcal/kg of dietary ME could be considered to meet Woorimatdag breeder hens requirement
sufficiently during late laying period.

(Key words: performance, egg quality, hatchability, metabolic energy, Woorimatdag breeder hens)
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A AAA 2 FARLL 2Felv o kF AdgolA o AFE dEd o s 7Ex7E 1 E A IR TH(Lee et al,
FoHl 8= flens Ao gdde Hdstkes A 2021), & A2 Qe R Bte FA19] e e A
=7 el A SHelA F stk Taylor et al., 2020). 7 A T 5% PIThe g uf- BTHKNCA, 2022).
EZTe BARE $53 524 dudgon F8Eg] ME= o] ddAQ AAdsolu Azeds 22 A
3, AAE AZAAS JolA] Als]Rald 2EA 9] 283 A A P a3t dgAE FEEM(Richards and

Atz 7 Fg4o] AE 1 AUtJin et al, 2017). = Proszkowiec-Weglarz, 2007), ThFet Ao|A 7ha72] o

Z278R1 -2 1992 KE] 2006 7HA] 5EFE 12A|Ee EE UA 87 23S 93 nda a £ 5] o] SFTHNRC, 1994;
oS B9 oM (Jin et al, 2017), BLE FTZE FolA] Sakomura, 2004; KFSP, 2022). SA9A 11 4~F ME Al
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%™ (Ghaffari et al., 2007), Hig IR 7Pdso g Qs &
7he] AA) 7} Z71ecH Ahiwe et al., 2018). WHA = #] S5
o] ME Ats= gl SA|9] 4783 Wole AsE fiste] A
23S Hojz=d 4= Qlti(Yang et al., 2015). B3 AHebA|9}
A A= e 779 ME AHRE 38 45 Ho Abet
&, O 2 AT F4d d3= nxitka Bawo] ghrk(Jalal
et al., 2006; Li et al., 2013; Van Emous et al., 2015). o] &
?‘Qﬁl %‘74101]’\15— FTo] AR 4 IS flaiA HA 9
Froll thek AP B asiA|N o] 5 FHgE AT o4
'5}‘:} ME “F<ol| ¥k Ao FAl2 ESH S wig
Als W G & I HA o] ofd o=l
o] Yda el SlEstal sle AAOITHKNCA, 2022).
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Y3+ TH2021 2143) 482€ﬂ et A4 A =
Abet AFoz AEE 8055 A AolA el wjx| st 645
B (165731 AFE “d—% AT AT AR o
2 79 ME AFE(2,500 keal/kg, 2,700 keal’kg)E 712+
A2 sha, AT 49HE, vHE 1054 gl uf
218kt 7F ATl o] &d AlPALEE 7 FEEA,
L5 E9] wgnE FH3sle] MES A% th(Table 1).
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Table 1. Ingredients and calculated nutrition composition of the
experimental diets

ME (kcal/kg)

Ingredients (%)

2,500 2,700
Com 48.08 50.80
Wheat 7.85 18.00
Wheat bran 3.0 -
Lupin 5.0 5.0
Soybean meal 5.11 5.00
Corn gluten meal - 3.51
Comn gluten feed 5.00 -
Comn germ meal 8.11 4.77
Rice bran 2.0 2.0
DDGS 4.88 -
Liq. choline (50%) 0.06 0.06
Limestone 9.03 8.60
Tricalcium phosphate 0.60 0.87
NaCl, salt 0.25 0.29
Methionine-100% 0.11 0.10
Lysine-54% 0.35 0.41
Tryptophan 0.37 0.39
Mineral premix’ 0.10 0.10
Vitamin premix® 0.10 0.10
Calculated value
ME (kcal/kg) 2,500 2,700
Crude protein (%) 15.0 15.0
Calcium (%) 3.60 3.52
Phosphorus (%) 0.48 0.46

! Mineral premix contained per kg of diets: vitamin A, 10,000 IU;
vitamin D3, 2,000 IU; vitamin E, 10 mg; vitamin Bl, 1 mg;
vitamin B2, 4 mg; vitamin B6, 1 mg; vitamin B12, 15 mg;
vitamin K3, 2.5 mg; choline, 150 mg; nicotinic acid, 25 mg;
pantothenic acid, 7.5 mg; folic acid, 0.10 mg.

2 Vitamin premix contained per kg of diets: manganese, 70 mg;
zinc, 50 mg; iron, 30 mg; copper, 5 mg; iodine, 0.5 mg;
selenium, 0.3 mg.
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1. MBD AlRMFE
ALE U ME o] 2behsr] 'seluted FAe] As
AFRAH ol 1] A& JIFS Table 20 YERAIE A 2
i} ME 552,500 keal/kg, 2,700 kcal/kg)oll w2 FA1 2] |
& 7}7} 2,542 g, 2,619 g0 & EAA o7} glglom, A}
E’S—A = Zb7} 113 g, 115 g@ & BA|3] 2ol & Holx] &
THP>0.05).

2. AMEkED S

Tables 3 and 4= A}E U ME 2l wh2 Aker] 9eiut
o A0 Ahehe T G el Aot 48~52F7 0] F
AlolA] ARS8 2,500 keal/kg 1 7472.5%)°ll 4] 2,700 keal/kg
T TH55.0%)°0 Hlgl frold o= o] EUTHP<0.05). BHHe
52~647 2] AHEEE AT I freln] gk xfe]7F B A
BATHP>0.05). A AR 71RH48~6477) 2] AbehE

Table 2. Effect of dietary level of metabolic energy (ME) on the
body weight and feed intake of Woorimatdag breeder from 48
to 64 weeks of age

ME (kcal/kg)
Parameters SEM!
2,500 2,700

P-value

Initial body weight ) oo 2303 255 0.893

(g/bird)

Final body weight

(e/bird) 2,542 2,619 340 0.320
Feed intake

(e/bird/d) 113 115 5.05 0.646

'SEM, standard error of means.

Table 3. Effect of dietary level of metabolic energy (ME) on the
egg production (%) of Woorimatdag breeder from 48 to 64
weeks of age

ME (kcal/kg)
Weeks of age SEM! P-value
2,500 2,700
48~52 72.5° 55.0° 8.89 0.032
52~56 52.5 48.8 5.13 0.340
56~60 50.9 46.7 8.38 0.467
60~64 48.3 46.3 8.27 0.784
48~64 56.1 49.2 4.64 0.081

** Means in same rows with different superscripts are significantly
different (P<0.05).
' SEM, standard error of means.

Table 4. Effect of dietary level of metabolic energy (ME) on the
egg weight of Woorimatdag breeder from 48 to 64 weeks of age

ME (kcal/kg)
Weeks of age SEM! P-value
2,500 2,700
48~52 59.3 59.3 1.85 0.985
52~56 59.1 59.9 1.54 0.531
56~60 57.3 59.9 1.74 0.079
60~64 59.8 60.1 0.93 0.691
483~64 589 59.8 1.19 0.327

'SEM, standard error of means.

2,500 keal/kg 51456.1%)7} 2,700 kealkg 57449.2%) 5.
o fefHl ko] glol B #3kth(P<0.10). TA19] dae A
A AFFEE 713E FM48~6477) 57.3~60.1 gO = VFERSL
o] Ael7 3F SAA Aol A FTHP>0.05).
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Ats 14% ME 0] '$-2]5ts! $A12] 44 &3 F-8l&l
H| X = QS Table 69l VEIHSITE 4 &2 70.6~71.0%
2 AR Ul ME 3ol & A4 Aol EA8A] %k
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Table 5. Effect of dietary level of metabolic energy (ME) on the
eggshell thickness and eggshell strength in the egg of
Woorimatdag breeder

ME (kcal/kg)

Parameters SEM1  P-value
2,500 2,700
Eggshell thickness ) .5, 0341 00276  0.112
(mm)
Eggshell strength 3.01 291 0591  0.550

(kg/en?)

"'SEM, standard error of means.

Table 6. Effect of dietary level of metabolic energy (ME) on the
fertility and hatchability in the egg of Woorimatdag breeder

ME (kcal/kg)
Parameters SEM'  P-value
2,500 2,700
Fertility (%) 71.0 706 853 0.946
A
Hatchability (%, Based o, 5 648 988  0.735
on setting eggs)
e
Hatchability (%, Based o, ¢ 916 451 0402

on fertilized eggs)

'SEM, standard error of means.

FAIEAA F2 MES o] 83dte] H7IRTHNRC, 1994,
Sakomura, 2004; KFSP, 2022). 7}&72 Z&3 A4 u}
g} dgFae] ash Feagol ARgtdo® 2] wE
of ME®] 7} gF a7 zkel7b UthLopez and
Leeson, 2005; Cozannet et al., 2010). FFH o2 F7 o] &
93 e SA9 AaAe] ME e FEe g dFEAT
(NRC, 1994; KFSP, 2022). ¥FHol| EFEe] Jdh a7
of &g AT A9 flernR B ATE 48~647% EF
T2t 18] ME 8792 i) 91 712 o

3 TPt

B Aol A A2 742,500 keal/kg, 2,700 kealkg) 7+ A5
I A EAF T Aol 7 I A] eErom, oleldt A=
20~3255 2 ote A1) A=A 2,650~2,800 kealkg

o] Aol nX= FEFo] fivhe Eal(Choo et al., 2022)

3} dAeAdh 7haFe *} Oﬂfﬂ AR 9] FF& AP A
02 AFE TVRINANL aFFEY 52 £ AR
A2 sk JTFS ]747\] %=CHSunder et al., 2007;
Zhou et al., 2009). WebA] E AFAT}o A A2 3 A5
o] zol7} Qe AL F A2F9 ME 52,500 keal/kg,
2,700 keal/kg)e] AFH$7] -2 Bts TA9] a7 FET =
%71 WEd & 3

A g ol A 7P 7ol oA e7gET =
Atg Fo7t e b nR] = d g %”D}i sttt
(Sakomura, 2004; Zhou et al., 2009; Xia et al., 2019). ©]<}
AR, 20~325% Elte A AbRolA] 2,650~
2,800 kcal’kg®] ME 0] Ateh&3} WPl njx| & ke
1 31(Choo et al., 2022), 2,650 kcal/kg Bt} S FF0 7
Fo8he F7F d77F 2381t} 8 tiChoo et al., 2022).
2 AFAT A 48~52F7 FAC] AFEHE 2,500 kealkg
FolA =RAIT, 52~64F 2] AN E Aoz} Y}
A ekdth AteAl9L FAIY] oluA| e e ko
AHIAIA o] Fol] FEO] Frtel| whet AHAEEE(Jalal et
al., 2006; HLBMG, 2019; KFSP, 2022), 330l 5258 o]
Zo] 'e-ukel FAIGAl 2,500 kealkgHth S FFo
ME+ goldt= 771 B asith

AT 9 AR EE o] Riked A
T A e 8Rlew FA BAdE 780?
Shtolti(Liao et al., 2013; Ergun and Yamak, 2017). ‘&
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723 %%olgt F- d&FS XA ko (Jiang et al,
2013), Ak5 W] dUR| e} Zg Alol] ARAAE gltta B
15 KJiang et al., 2013). =3+ 20~325H 9] g vt
ZA A ME 32,650~2,800 kcal/kg)o] ‘2779
V73 5ol| nX= Pa §IA K Choo et al., 2022). =, 'S5
e FA9] ALE Ul ME 52 WAEA T 2 3
Ao g Alzdr}

g AFollA FA A SHAZ, s, FHE
L HohE) e ALR Wl oUA] el o e o
(Marie et al., 2009; Lotfi et al., 2018), A% <UA] =
(2,800 kecal/kg)ETl =2 453,000 kecal’kg)e] AlEHod&=
S8EAe Aol 9FgE nAA Fevtn AFHAG
(Van Emous et al,, 2015). o]¢} FALSHAl, A 87K
o O =2 $59 MES 73 AR 39 Al AlRaskE
o mAe 9 Atz HuE w9tk Zhou et al.,
2009). & ATelA F A2l Aol AlF, AteE, FHE
9 Kshgo] FAHRL atol 7} FR1EA] ekskar, ol#g A
ol A ' $-2]mkel FACA 2,700 keallkge] ME AL H
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B ATe AT st FA9 AlE Wl ME 5
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