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This study evaluated the effects of dietary metabolizable energy (ME) levels from rearing to early
lay on performance, reproductive traits, liver health, serum biochemistry, and egg quality in Hy-Line
Brown hens. Four diets were formulated to the breeder-recommended ME level (normal level diets,
Con) or adjusted by +100 (high-level diets, H), —100 (low-level diets, L), or —200 kcal ME/kg (very
low-level diets, VL) and fed from the starter phase through 35 weeks of age. During early laying
period, body weight was higher in H (2,210 g) and Con (2,154 g) than in L (2,083 g) and VL (2,025
g) (p < 0.05). Egg production rate, egg weight, egg mass, feed intake, and feed conversion ratio
did not differ among treatments (p > 0.05). Follicle distribution was partially affected the numbers
of’ large white follicles (LWF; 3-5 mm) and small yellow follicles (SYF; 5-10 mm) differed among
treatments (p < 0.05), whereas the numbers of SWF and LYF, hierarchical follicle (F1-F5) size and
weight, and ovary weight were unchanged (p > 0.05). Abdominal fat deposition was reduced in
VL (p < 0.05), whereas liver weight, hepatic fat content, liver color, and hepatic malondialdehyde
were unchanged (p > 0.05). Serum total cholesterol, triglycerides, glucose, total protein, aspartate
aminotransferase (AST), and alanine transaminase (ALT) concentrations were also unaffected (p >
0.05). Eggshell strength and thickness, and Haugh unit did not differ, but yolk color was higherin H (p
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weight, fat deposition, and specific follicle pools. Further research is required to clarify whether early
energy-feeding strategies have long-term effects on performance up to 100 weeks of age.
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F| L GA Aol A= AretA 9] Abet A& A9 Al 717E9] Aol AleRE] S
oA F83 HA= QA= ok At 4] A7 AR Al = Akt A I E o
2 BALS FHOE &A1 S5} Ado] o] Foj A ko, XLofl= Akt 7|7k9] A%
(longer laying cycle)o] =83t 7i=F =3 Xﬂ A= 2 9ok tHEA QI A SEJAEL 100
T8 52 50071 o]/de] At BAkS BRE FF NS WS fLoH[1,2], AFt]7to]
AYE A AL A 2 SA 9 %‘?F Az, A7k 75 A 5 o R BAA olF
o] ¥ 115 v} }leH1].

SHH, U AFHA AFol A = AR €3 7R fIRE AAA WSt =9 EH 1 ik &
5, 2027AFE AoIA] AR Al AR 153 AR HAE 7] 0.05m ]| A 0.075m’ & S|
Shi= {Qto] FRIE L Qlow, Ak A|FY A| ARS: uFIS= Zavo] whE AJ4kE] S7171 el
ot FEATEV)S] A5 71 el g Ao]A]O A enriched AlO1 A (A © A 0.075m*) 2
A 4], A 031 ol wheh AL 9 ] vl go] Z7kshelA vlelg AR/} oF s
A5 A0 R B vt Yea], FYNAE A AR abt 25T G e 19
T, ol T2 AR A4S ABTH 2 S A 714 Aol AETH

AFEA 9] Akt 717 59k AV & RAISH ] flali A= 54719k Al 2 7] 5] o
Al w9 7t 585, o] Al7|9 AlF B e 25 2 A 5 AR EEZ olF
A A1}k o] Qle A0 & HE o] YIth4]. A R A2 47| ofjvA] FHo®E

GE AT B AR S22 Abehe 9 dE ASket BElo] Jle Ao R BT
[ 1. ol =Rt AgE} oA A] AL Y] 22 Tt Al HEHE oY=, At Ao
S8 JFZ WA= 8110 & A8 4= QlTt

A EH (6] 1557HFEH 4t 5% T A-7HA] AFR Q] oY 7] 52 24T A3t
oA A] Froftoll A Akt A7 AR oW, 435 7HA] O] Al AT S7H6E3
2 B3k} oo wtaf, 1 EF 7] 15~2058 52t9] o1 R] 422 Z}o|7} 7253 Ak
A o] A Al FH ol 7St Y2 PIAA] LATHAL sHITh FALEH (8] A
6~205% 5% Atm U o | A =5 Z1ol7t 140D F7HA 9 A, AR F T 9 HARE
of] F-213t Y WA A Fk o, o] % 308U7F] Abet A o] &= 2o 7} §l32 H 15k}l
o}, SHH, FALEd (9] 15~185F8 Bt oA 23 S/ 23 A5 15t 5
7¥eFI oL Akt 271(19~347%) 9] Abet Ad Aol = = PR A LrdThar st

o| A tFE2 A A= 471, 59| AtgtfH]|7]of] 23S W3o] AR oY A] £
T AE B4 gtow, S47]9F 4278 ASA 0 E 1ol o] A} B
24 EA4S I BrItt At A A 0 2 AghA oot

wehA] 2 At AREA 9] §/47] 9 A7) B9t AFR W o9 ] =52 Afol 7} A4k
4 DAY A EA BX = FFE B7FstAL == ]l o] & Aol AbehgZ 2T A
A A 1o} oA 7 75, B Astel A &, 2 e 3 A F4 5 58 A EA4
gk AbR oA 9] IS TR LR A5 & A9 At T AREA 9] Akt
717t 9= At AR 7| 2A R 2 885kt gt

2 AT ARAY S471 Al 2] AR Y ol|A] ol AtskzT] A, 7 A

>
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7, 8N EA 9 A ZA0| u|x]= g 15| Yoto] skt As
Hy-Line Brown ¥§o}g] 43255 S-A|oF o1, A AL 7]2_’%-
271(19~367%) & 2ot S447101= AT HtE o= 7

5, 1RHE ol AP 635, S 152l 540 WAISTSIch, BE U S 4577
of @ Q1 o]u x| ol weh H x| sk, A2l ARE ) chAto 1 2] (metabolizable energy,
ME) &< 7|&02 AA3519 o, =2 o X] (h1gh -level diets, H; +100kcal of ME/kg),

4t o] A](normal level diets, Con; 715 AFR), -2 of| 1 X] (low-level diets, L; ~100kcal of
ME/kg), T-$- -2 o4 X| (very low-level diets, VL; -200kcal of ME/kg)2] 47}X] #5202
T35t Congl oYA] =22 1 EH 2]0] 4= Wiwde dFAE Falste] &
A2 275t} o Botg] 2,960keal, 5 O] 2,910kcal, 2 ¥ o] 2,880kcal, At
H]= 2,890kcal, AFFZ2 7] 3,290kcal 2 A4 A 5193 O W (Table 1), ZF GAE E | $~29] AL
25 F5Hth A B2 37 B RE 15577 %438 A1) A](750x600x400mm) &
AHEEE AL, 16577 0] S0l = AFH-E AI0] A (600x625x450mm) = %A AlH-Z AAJs 2.
o, ARg WA BILE 0.075mY/52 ARkt Ad 717 59 B3 AFRE Aol (ad
libitum)StR 2™, AlAF W} 25, 35 9 5E+= Hy-Line Brown "l 729 7|0l ot 44

shoit.

Table 1. Ingredients and nutrient composition of experimental diets

Inaredient Starter 2 Grower Developer Pre-lay Peaking

9 H Con L VL H Con L VL H Con L VL H Con L VL H Con L VL
Com 643 653 659 593 67.6 691 640 568 751 684 619 556 63.1 653 632 593 630 620 64.1 622
Wheatgluten ~ 0.00 0.00 0.00 856 000 0.00 548 1460 000 7.72 14.36 18.64 000 0.00 4.00 9.76 0.00 0.00 0.00 2.36
Gluten 352 200 000 000 3.00 200 000 000 292 232 140 000 352 332 296 252 352 500 2.00 0.00
DDGS 0.00 0.00 0.00 000 000 000 000 000 228 3.00 500 9.88 000 000 000 000 000 000 0.00 0.00
Soybeanmeal 244 264 292 27.3 232 244 261 242 155 144 132 119 211 210 205 198 184 163 204 22.8
Limestone 0.00 0.00 0.00 0.00 000 0.00 000 000 000 000 0.00 000 0.00 000 000 0.00 9.08 910 9.07 9.04
Magzglsmne 091 091 090 089 0.86 086 084 083 087 0.86 0.86 086 297 297 296 2.96 0.00 0.00 0.00 0.00
M°§$§$ﬂg{g 152 152 148 148 148 148 144 144 128 124 120 112 144 144 144 144 136 136 132 1.32
NaCl 027 027 027 026 027 027 026 026 025 024 022 0.18 0.30 030 029 029 030 0.30 0.30 0.30
NaHCO, 020 020 020 020 020 020 020 020 020 020 020 020 020 020 020 020 020 020 020 0.20
Animal fat 332 188 064 052 208 044 040 040 040 040 040 040 396 2.00 1.00 040 3.32 480 1.80 1.00
Chgg‘oz)"'c' 000 0.00 000 000 000 000 000 0.00 000 000 000 0.00 000 000 0.00 000 006 0.07 005 0.04
D'-('g’\gi/t';ioni”e 019 020 022 022 014 0415 016 016 002 003 0.03 003 0.3 013 0413 013 024 023 025 0.26
Th(rggrg[,‘/f) 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 000 0.00 000 0.00 000 000 0.00 0.04 0.05 003 003
L"{ggl,/i‘)su'fate 0.23 0.15 0.05 0.08 009 004 000 000 000 000 000 000 0.00 000 000 000 022 030 0.14 0.03
Vit-premix 0.15 0.5 0.15 0.15 0.5 0.15 015 0.15 0.15 0.15 0.15 0.15 0.5 0.5 0.15 0.15 0.15 0.15 0.15 0.15
Mineral-premix  0.15 0.15 0.15 0.5 0.5 0.15 0.15 0.5 0.5 0.15 0.15 0.5 0.15 0.15 0.15 0.5 0.15 0.15 0.15 0.15
Crude protein (%) 20.0 183 182 182 182 175 175 175 175 150 150 150 150 165 165 165 155 155 155 155
Meé?m%?gia(ﬁfaukg) 3,060 2,960 2,861 2,761 3,009 2,909 2,811 2,710 2,979 2,879 2,779 2,679 2,991 2,890 2,790 2,689 2,866 2,965 2,766 2,665
Calcium (%) 105 1.00 1.00 1.00 1.00 095 095 095 095 090 090 090 090 250 250 250 3.64 3.64 364 3.64
Phosphorus (%) 0.69 0.67 067 068 072 065 066 069 074 059 063 066 068 062 063 065 039 039 039 039
Total lysine (%) 1.11 1.00 1.00 1.00 1.00 0.89 089 092 090 066 066 0.66 066 078 078 0.78 0.82 082 0.82 0.82
T°t("f,‘/'0;“e‘“'°”'”e 053 050 050 050 050 044 044 044 044 030 030 029 029 041 041 041 050 050 050 0.50
Total methionine g6 081 081 081 081 074 074 074 074 057 057 057 057 070 070 070 077 077 0.77 0.77

+ cystine

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (—100 kcal of ME/kg); VL, very low-level diets (—200 kcal of ME/kg).
DDGS, distillers dried grains with solubles; HCI, hydrochloric acid.
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7+ 22 Y MDA (malondialdehyde) &%= TBARS(thiobarbituric acid reactive substanc-
es) W ol et BA5HITE 7F 249 ice-cold tissue buffers: 3 71oto] o A3 &, w4
of o] hul Al === BCA(bicinchoninic acid) B O 2 AZFsIAtt AFH -2 Ao 30%
TCA(trichloroacetic acid), 5M HCl 9 2% TBA(2-thiobarbituric acid)S A 7}5}0] 95T of| A
3047t BHSAIX1 5, Aol A oF 557t WZ5oI . o] AlRE 4 TollA] 12,0000xg 2=
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1087 YRR, HFAS A5kl 520molH FHEE 2549 MDA B
+ 1,1,3,3-tetraethoxypropanes &4 2 AREol0] AFESFY 01, X|F A= ug MDA/
mg protein © & e STk

Az ZH
A% B4 WM Avkr] F2 49 s65ael Ao TER TA9E £ AR 20
e o AABheT H4 FEol UE, Haugh unit, WP, Wb, bl 7}

2 9 7 S BRI W, ST, Haugh unit 2 GRS A5 AR B 2
417](QCM+, Technical Services & Supplies)& ©|-8-5t%] S0l Th HZ4 =tz 4%
Z747] (egg shell force gauge model II, Robotmation)& Ar-&-5to] Al =H-50] 5152 7t
2%, W Al 0] S5 GES ALt 2 A AR S etug A
ATt H, 5L A--& YA & vto] 2 21| E|(Digimatic micrometer, Series 547-360, Mitutoyo)
£ ol-&3] 39] RS ST B o= ARSI FA2 EEFolA AR (CR-400,
Konica Minolta) & AR&-5Fo] 24513 tt.

SHXE

B Ao A Hojzl AP A7 = SAS T2 713 (Statistical Analysis System, version 9.4,
SAS Institute)S 2-8-5}a] GLM(General Linear Model) AE E3f A Qujx] EAFEA
(one-way analysis of variance, one-way ANOVA)= =851t} ZF A 2] 4Lo] Ht gk 7H9] &
A Zjol= DuncanQ] T} H]) 2 (Duncan’s multiple range test)2 2J-8-5}0] £-4]5}9] 0,

RO WYL FOl5E p<0.05o1 4 SH3F AL
Ant Y 0
4y
S/9719F A2 7] Albm ol U A] o] AFEA Y] AlF E Al Aol mAl = 9=
243 A7 ST Zrh(Table 2). AF2bE7] A% AT 7§ 2ol 7} Lpehito
™, H(2,210.00g) ¥ Con(2,154.00g) & 2|77} L(2,083.47g) ¥ VL(2,024.60g) *] 2] H T}
9]& 07 =PTh(p<0.05). AFHE(%)2 H(90.76%), Con(91.66%), L(90.70%), VL(89.61%) =
ATt 7F Zpol 7t il ow, W, AFEEF, FCR 3 32 A7 @I AtH(p>0.05). AbR A FTF

Table 2. Effects of dietary metabolizable energy level during rearing and early laying on egg production
performance of Hy-Line Brown hens during the early laying period

Treatment
Parameter H Con L VL SEM p-value
Body weight 2,210.00° 2,154.00° 2,08347° 2,02447° 21579 0.001
Egg production (%) 90.76 91.66 90.70 89.61 0.683 0.243
Egg weight (g) 59.06 60.46 59.27 61.03 0.496 0.051
Egg mass” 53.95 55.68 54.02 55.05 0.517 0.079
Feed intake (g/bird) 129.36 130.86 132.66 134.43 1.296 0.062
Feed conversion ratio (FCR)” 2.40 2.35 2.46 2.45 0.037 0.194

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (—100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg).

YEgg mass (g/hen/day) = egg production (%) x egg weight (g) / 100.

JFCR = feed intake / egg mass.

2 Means within the same row with different letters are significantly different at p < 0.05.
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2 ofuix] o] Aste] utet Mol F71oHe AP HYOL, HT 1 £ 5

A 1012 $957](14~185)0] oL 2] (2,816 vs 3,036keal ME/kg), T, A<
ZAsIEHE AR 7] ¢S 9 B4 A7 ARkA o7 & 9IS A ekgtoH, 4%
71 249 A AIRA L = A= AABIATH FALEH [11]9] Aol A= 1757875
467G 7HA] AL U RIS 2,650 R 2,750kcal ME/kg® 5Fo] HofRt A} Aldgof= /-2
2Rl Apol= Kol A] Rttt 2=yt Al A F ol A= 242 114.6g7F 111.3gC & | A] 4
0| BFS5E AR AFEo] O 2 A4S ETH11). o] 23t Axb= & A Aatet A
7 oluA] o] Wold a5 Al ATl S71she A FASHIH. ol AFA 7L
AR W oA o] whet Abm A F T 2 A2 BN 97 29 oflv A HES
FrAISH = A A AL Hhgo] 283t AR e

02 [13]2 24~5957 9] Hy-Line Brownol| 4] ALE o] 2] $22(2,650, 2,750, 2,850,
2,950kcal/kg)S B] 3 A, 2,650kcal/kg A ] FLo] A AFeh-go] 88.8% 2 7H Wkl
2,850kcal/kg A LA 92.7%F 592 0 & =9ttty B stk b AR A
< 110~115g A A F27t 255 S715te A2 EloH, dE2 oy
A 2ol 23f oIt FFS LA AATH13]. FALET [14]= 18~6677 52 2,820 &
3,040kcal AME/kg2] oA 2 Fof A] FCRY F-2x17} 9122 R U5tR Y, A& [15]
9] A3} &3t hy-Lline brown(36~44)°] 2,519, 2798, 3,078kcal/kg AtaS Fo5F92 o
oA ofl whE AterEo] 25k Afo| & EQIsHA] Zok3itt. o] 2Rt A5 oflUA]
AF9 STV AR SVt AR AZH7 e AlSY] 57t AgE 4 dSS
of&t} FAEF [16]9] A= 2337 AFRMAIE 2,775, 2,850, 2,925, 3,000kcal/kg .
2 5to] 4077 ALRE Fo5HE ol dEols 79 2Ql Aol & HolA] Fekont 4t
ST AT BT olvA] Eo] Hobd s fo|d o g HWolX| = FdE YEt A
(R=0.85). T3t 52 AL Uf ol v 4] kot el o gpo]] & JoF2 m|3iths Bt
A1 [17], G5l ke 2241 Aol & HolA] ¥ Ao & AtmHrt

o|ggt Ait= & A1 9 of L A] 27 Z(+100, —200kcal ME/kg)0] AFetZ7] ABAHG ZHA|
£ A T F23] A ek ou, Aol A= Aol S 7HA ST T3 A A7 Al
AFHFE Bl TR AFHE BATOZHN Abgho] Qg U] JY4a T3 I &
O 2 GIEQITh L Abm H ). % o2’ &4 7] ot At 7] o v 4] o] Al
otz 27] o|F 571, &7] & B7|7HA] Aol v A= 4712 Q] JgFl thgt 7+
A7/t Ee g Aoz wotHc

5

2R
o 8

S8 U Watst X

e

471 9 ARtR7] AR AU A] o] i Akx7] B AY31etA W= Table 39
UEF AT EH Aotet A He= FAZ 820(FE, A8)3 B34 80(AF, A4S
& T AR 59 I e 208 H1Eo] QIEH18]. & A4 F SHAHE
(142.52~172.58mg/dL), S 3 A|%(1,414.27~1,628.37mg/dL), = (147.75~179.08mg/dL),
% A (5.68~5.99g/dL), AST(207.98~217.07U/L), ALT(1.10~1.45 U/L), &+-171(2.23~2.33
g/dL), F7121(7.02~8.52mg/dL), Ca(30.34~31.30mg/dL) & 2= B X H= A2+ 7F 5
O]t 2}o] & HolA] QI3 THp>0.05).
Z oA AR F2EY o2 LAY,
SEHTH19]. BT N T E 2 FFA HFH FF0 W
25

2 A AFEA G 5] 59
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Table 3. Effects of dietary metabolizable energy level during rearing and early laying on serum biochemical
parameters of Hy-Line Brown hens during the early laying period

Treatment

Parameter H Con L L SEM p-value
Total cholesterol 149.90 142.02 172.58 167.45 11.772 0.245
Triglycerides 1,628.37 1,564.52 1,561.13 1,414.27 88.137 0.389
Glucose 172.78 147.75 179.08 160.28 10.518 0.190
Total protein 5.68 5.89 5.99 5.84 0.085 0.112
AST 207.98 206.57 217.05 217.07 10.334 0.824
ALT 1.13 1.45 1.37 1.10 0.139 0.229
Albumin 2.23 2.28 2.33 2.23 0.030 0.074
Inorganic phosphorus 7.80 8.52 7.02 7.29 0.420 0.094
Calcium 30.34 31.30 31.01 30.96 0.828 0.867

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (~100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg).
AST, aspartate aminotransferase; ALT, alanine aminotransferase.

TolA] % AT} Qlo] Hel 7k ol S Kol x| e AR, oulA] 4:50] IS
ol Atekz7] T AL o] Bl Qb A 0 2 GA|H QLS Zolet AT,

SRAWT} § BH AL AW AL A S Wdshe TEAe A I A 9low]
[20], 2 AFOAE F A3 B oL X] o] T I3t WS A eloltt ol
FEH [21]0] AFRA A ol | ] $2(2,750, 2,775, 2,800keal ME/kg)Z E2| 5} 2357t
Folstae W $ By, § 2 AE D SR o)A Hel T 73} ek B
78 Ao} AR Agoltt. vkl FIEH (22 SACNA oA $2g D] Folgt
A9 8% ZHA W] 2718 S Y2 KT v} Qof, Y AW WSS EE(A %
87, A A, Fol 717 9 oA 2 Eof upet ebal 5= et

ALTS} ASTE= ZHA|EE o] £A13H 5.8 ofu] o] Ha e, ZAIE &4F A] dojo
H2 4 9lo] 7715 W7t A2 BEETH23]. B AF0|H B ALTE} ASTE o]
A 0] T2 2747} 19100, o] 7k A4 T % 7k MDA ATH(Table 4)014] 2]
7 Fjol7} QAE Aol Aol AT WALk Z, B AP A oA 2
9] ol A Ak ] AAl) 71 71 9 A 44 Sz ol4el Aol 7} ekt
%) grorom, ofo] wet 8 Asket A HmAA % S-0)2Ql WSl BAE A e Ao B
ShEth B9 BT [24)% 3077 AR O]A Ao A] Sz0] ThE AFR(2,700 X
2,800kcallkg) & 505-77H4] Folgt A}, & 2 AH|E, S47)4, 5 T, AST, ALT 9
Ca S04 X2|7 7 ole Xjol7h e ) QotThal W ustel, B A0} AL At

Table 4. Effects of dietary metabolizable energy level on abdominal fat deposition and liver traits of Hy-Line
Brown hens during the early laying period

Treatment
Parameter H Con L VL SEM p-value

Abdominal fat 126.82° 115.63° 105.21° 81.16° 7.185 0.001
Liver weight (g) 39.12 44.29 43.82 41.27 1.992 0.246
Liver fat (%) 18.26 19.05 20.96 18.08 1.538 0.541
Liver color

L* 52.95 54.19 53.82 50.31 1.989 0.519

a* 13.86 13.48 12.59 13.86 0.587 0.240

b* 37.96 35.34 30.89 35.48 2.384 0.930
Malondialdehyde 85.20 89.90 84.02 80.97 5.176 0677

(ug/mg protein)
H, high-level diets (+100 kcal of ME/kg), Con, normal level diets; L, low-level diets (—100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg).
" Means within the same row with different letters are significantly different at p < 0.05.
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S HERH AT

A, 2 AtollA AR ouA] =& 9 ol M= A7) AtA| o] 24
A 2] o} A Bl A chAre T E JF A} A2 E 75l woviet FF= T
A7) k2 A o2 deEh

CHE Y L e

SA7|9 427 Al o | A] o] WhE Al 27| R 9 e 24 A Ta-
ble 5 4 Table 69| UrEHH Aok W& 4 B IO A LWF(3~5mm)2} SYF(5~10mm):= A 2]
27 F HYERGE 2. (p<0.05), LWF(3~5mm)+= Con A 2]7-(11.33)7} VL #| 2]7(6.78) 5

E} FolHoz EL;—S&_TL(p<0.05), SYF(5~10mm)+< H(8.33) ¥ Con(9.33)°] L(5.00)2} VL(3.56)
Hoh fol8 02 #=9ktH(p<0.05). 71 ﬂ SWF ¥ LYFO] Y& & QA GE(F1~F5)9] 27|19}
A, da FAE i A ol T 7205t 2ol 7} Q11T (p>0.05). WA, 574471 2 A
H27) A 52 FEYT £ ﬂ%LOﬂHL Arkz7] Gt ERo| A F 2ol 7} T E]

LA GO 437 A o} XF Aol = TS 3 Aol 7} e A] 9T

AFHA O] Abehg2 YAIGE O] &3} o] SWF-LWF-SYFE ©|ojA| = da ¥ 117
Tt SYF BANA $-A) I} AWE o] LYF(FI~F6) & BAE|E 4o oJ3) 295l A
o= dHA UrH25]. 53] SYF= ©]F LYF Y] A HH 05 AZE = GAE, Akt A

Table 5. Effects of dietary metabolizable energy level on ovary weight and hierarchical follicle weights of
Hy-Line Brown hens during the early laying period

Treatment
Parameter H Con L VL SEM p-value

Ovary weight (g) 67.33 69.11 67.85 68.63 2.051 0.929
Follicle weight (g)

F1 13.55 14.03 13.74 13.19 0.529 0.720

F2 10.35 11.48 11.05 10.02 0.489 0.157

F3 7.22 8.47 7.81 713 0.494 0.216

F4 3.97 5.38 4.89 415 0.478 0.151

F5 2.14 2.74 249 1.89 0.340 0.322

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (~100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg); F1-F5, hierarchical follicles (F1 = largest preovulatory follicle).

Table 6. Effects of dietary metabolizable energy level on ovarian follicle number distribution and hierarchical
follicle size of Hy-Line Brown hens during the early laying period

Treatment
Parameter H Con L L SEM p-value
Follicle number
SWF (1-3 mm) 20.11 22.22 24.22 21.33 2.336 0.652
LWF (3-5 mm) 9.56 11.33° 9.89® 6.78° 1.094 0.044
SYF (5-10 mm) 8.33° 9.33° 5.00° 3.56° 1.080 0.002
LYF (> 10 mm) 5.89 6.22 5.78 6.11 0.294 0.701
Follicle size (mm)
F1 30.67 32.22 31.00 31.00 0.505 0.160
F2 28.00 29.44 29.00 28.44 0.480 0.181
F3 24.67 26.78 25.50 24.78 0.680 0.128
F4 19.78 22.78 21.00 20.89 0.821 0.098
F5 15.95 17.44 16.63 15.56 0.851 0.430

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (—100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg); F1-F5, hierarchical follicles (F1 = largest preovulatory follicle).

2" Means within the same row with different letters are significantly different at p < 0.05.

SWF, small white follicles (1-3 mm); LWF, large white follicles (3-5 mm); SYF, small yellow follicles (5-10 mm); LYF, large
yellow follicles (> 10 mm).

https://doi.org/10.5536/psb.260008



PSB

Dietary energy effects on early-lay hens

https://doi.org/10.5536/psb.260008
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"o A A el Al 4 el 871402 44 Aol
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St YA U Aghe HEstE R, 27] EE A7} ol 5 A9 H A 4] 5ol
710 r gFE M F ATH29]. ERF AFERY] DA A S0 A S22
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Tt 7F A 7F TRE A] 9k 0 (p>0.05), A THAFSE X Q1 TF MDA 3 E G A2
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RS [31]12 10~21FF Z9t Al= giAto | A] &= (2 600, 2,750, 2,900kcal/kg) = &
2] FoIRE w2170 oJUiA] $zo] £S5 BREAo| folH 0 ST,
1 AgFo] 352 7HA] QAP B skt ok 21528 o]3 B E A7 to] 5Ust
odA] =29 ARE Foig 2= 41570l A 7t 2o 7F AA = U=T, o=
27] AU 2 Aolo] wHE AR} 21 AT} A7to] ATl wel gk S mu
B sIrh31). ¥ B ATE §A4710E A2 (3553)7H] A2 ouA] 4
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ZF TR 9L 2™ (p>0.05), H2E F7 G A| H 041, Con 042, L 0.41, VL 0.42mm=E
O]9l Aol 7k WHE|R] AQkTh 2 ME(L, o, b) EFF A2 7k 2ol 7} liTh At
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Table 7. Effects of dietary metabolizable energy level on eggshell and internal egg quality traits of Hy-Line
Brown hens during the early laying period

Treatment
Parameter H Con L L SEM p-value
Egg shell strength (kg/cm?) 4.47 4.63 4.49 4.39 0.141 0.684
Egg shell thickness (mm) 0.41 0.42 0.41 0.42 0.004 0.206
Egg shell color
L* 55.65 55.99 55.70 55.06 0.450 0.517
a* 21.23 21.00 20.91 21.55 0.242 0.240
b* 3247 32.59 32.34 32.54 0.277 0.930
Egg yolk color 9.37° 8.93° 8.43° 7.23° 0.169 <0.0001
Albumen height 7.36 7.48 7.25 6.85 0.318 0.542
Haugh unit 87.53 86.65 85.57 83.71 1.388 0.244

H, high-level diets (+100 kcal of ME/kg); Con, normal level diets; L, low-level diets (~100 kcal of ME/kg); VL, very low-level
diets (—200 kcal of ME/kg).
“° Means within the same row with different letters are significantly different at p < 0.05.
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