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Effects of Feeding Split Diets for a.m. and p.m. on Laying
Hen Performance and Feed Cost
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Department of Feed Science and Technology,
Kangweon National University, Chuncheon, Korea 200-701

ABSTRACT

This experiment was carried out to study the effects of feeding split diets for a.m. and p.m. on
laying hen performance and feed cost with 480 ISA Brown layers for three periods during 3236,
52~56 and 72~76 wk of age, respectively. The control group(C) was fed a conventional single diet
throughout the day and split diet groups (T, T, T3, T, and Ts) were offered high energy-high pro-
tein-low Ca diets, and low energy-low protein-high Ca diets in a.m. and p.m., respectively. In split
diet groups, feed intake, ME and CP consumption, and feed cost were significantly reduced(P <.
05) compared to the C, while the hen-day egg production was significantly improved. However,
the average egg weight was not influenced by the feeding system. Due to the reduced daily feed,
ME, and CP intakes, and the improved egg production, the conversions of feed, ME, CP, and feed
cost required per kg egg mass were also significantly improved (P<0.05) in splits diet groups.
Among split diet groups, the T, group fed the diet devoid of Ca supplement from the conventional
laying hen diet in a.m., and the diet containing the Ca supplement 2 times the conventional diet in
p.m., was superior in conversion of nutrients and feed cost per kg egg mass to the other split diet
groups. It was concluded that daily feed and nutrients cousumption and daily feed cost could be
reduced 5~6% while hen-day egg production could be improved about 4%, so that about 10% of
the feed and nutrients and feed cost per kg egg mass could be spared by introducing the split diet
feeding for a.m. and p.m. based on T, treatment in laying hens.

(Key words : split diets, laying hen performance, feed, ME, CP, calcium, feed cost)
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Table 1. ME, CP and Ca levels of experimental diets
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a.m. diets p.m, diets
Treatments 0 e cal /ke  CP.% Ca%  MEkeal /kg  CP.% Ca,%
C 2,700 16.0 3.5 2,700 16.0 3.5
T 2,810 16.5 2.0 2,590 15.5 5.0
T 2,920 17.0 0.5 2,480 15.0 6.5
T 2,920 17.0 0.5 2,370 14.5 8.0
T 2,920 17.0 0.5 2,260 14.0 9.5
T 2,920 17.0 0.5 2,150 13.5 11.0
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Table 2. Formula and chemical composition of experimental diets

a.m diets p.m diets
C Ty To~Ts C Ty T, Ts T, Ts
Ingredients(%) ;
Yellow corn 60.80 63.40 66.00 60.80 58.24 55.68  53.12 50.56 48.00
Wheat bran 12.55 14.35 16.15 12,55 10.77 8.99 7.21 543  3.65
Fish meal (60%) 500 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Soybean meal(45%) 5.60 5,60 5.60 5.60 5.54 5.48 5.42 536  5.30
Corn gluten meal (60%5) 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Limestone 8.80 4.40 - 8.80 13.20 17.60 22.00  26.40 30.80
Tricalcium phosphate 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Lysine(98%) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Choline chloride 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Vit.-min. premix’ 0.10 0.10 0.10

0.10 0.10 0.10 0.10 0.10 0.10

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Chemical composition?;
ME, kcal /kg 2706 2816 2926 2706 2596 2486 2376 2266 2156
CP, % 16.12 16.61 17.09 16.12 15.62 15.11 14.61 14.10 13.60
Ca, % 3.50 2.0 0.52 3.50 4.99 6.48 7.98 9.47 10.96
P, % 0.61 0.64 0.66 0.61 0.58 0.56 0.53 0.51  0.48
Methionine, % 0.37 0.38 0.39 0.37 0.36 0.35 0.35 03¢ 0.33
Lysine, % 0.73 0.75 0.76 0.73 0.71 0.69 0.68 0.66  0.64

Feed cost, won /kg 153.2 157.5 161.9 153.2 148.8 144.5 140.1 135.7 131.3

! Contained per kg :

vit. A, 8,000,0001U; vit, Dj, 1,600,000IU;

vit, E, 1,000mg; vit. K3 2,200mg: vit. By,

400mg; vit. By, 3,800mg; niacin, 16,000mg; pantothenic acid, 7,600mg; biotin, 80mg: folic
acid, 130mg; vit. Bg 2,060mg: vit. By, 9,600xg; Ca, 12,000mg; Fe, 40,000mg: Zn, 45,
000mg; Mn, 50,000mg; Se, 150mg; Co, 450mg; I, 1,000mg.

2 Calculated values.
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Table 3. Effect of split diets for a.m. and p.m. on hen-day egg production(%;)!

31

Treatment

Laying period(wk of age)

32~36 52~56 72~76 Mean
C 84.54+1.26° 87.28+3.51° 60.78+ 8.25° 77.53+2.43°
Ty 85.76 £4.97° 88.234+2.32* 66.54+ 5.95° 80.18+3.52
T, 90.79£3.80° 85.60+3.16® 66.32t 3.88° 80.91+1.45°
T3 89.61:+3.28® 85.83+2.81%* 64.03£11.42* 79.82£5.27°
T, 88.05+3.84* 84.60+2.39" 64.68+ 4.88™ 79.11+£2.20°
Ts 87.55+6,23" 82.65+3.96° 63.90+ 7.56% 78.03+£2.73%

! Values(mean=+SD) with different superscripts in the same column are significantly different (P <0.05).

Table 4. Effect of split diets for a.m. and p.m. on average egg weight(g)

Treatment

Laying period(wk of age)

32~36 52~56 72~76 Mean
C 57.56+0.41! 61.95+0.78 66.90x1.76 62.14+0.77
T 58.40%£1.77 61.38+1.44 66.22+1.77 62.00+1.32
T, 59.73+£0.82 61.86+1.06 66.08+£0.53 62.56+0.71
Ts 58.65+1.66 61.53%0.85 67.03£1.26 62.40£1.15
T, 58.47+1.81 61.51+1.43 65.71+1.78 61.90+0.78
Ts 57.33+2.02 62.01+0.93 66.78+0.74 62.04+0.88
! Mean+SD.
Table 5. Effect of split diets for a.m. and p.m. on daily egg mass production(g)!
Laying period(wk of age)
Treatment
32~36 52~56 72~76 Mean
C 48.66+0.56° 54.07+2.39° 40.601+4.81 47.78+1.45
T 50.11+3.89° 54.18+2.61° 44.02£3.44 49.44£2.90*
T, 54.25+2.96 52.93%+1.25° 43.82+2.49 50.33x1.09°
Ts 52.50+3.09* 52.81+1.86° 43.03+8.44 49,47 +4.18%®
T, 51.53+3.80° 52.07+3.47° 42.56+4.29 48.72+1.86*
Ts 50.28 £5.23 51.23+1.80° 42.70+£5.27 48.07 +1.60°

1 Values(mean+SD) with different superscripts in the same column are significantly different (P <0.05).
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Table 6. Effect of split diets for a.m. and p.m. on daily feed consumption(g)?

Laying period(wk of age)

Treatment
32~36 52~56 72~76 Mean
C 117.7 £5.64* 148.5+6.79 105.8+7.44° 124.0+£3.42°
T: 115.444.32%® 137.7£3.79° 95.6+1.46° 116.2+2.82"
T, 118.5%2.00° 137.6+3.28° 92.8+1.51° 116.3+1.73"
Ty 118.2+4.01* 139.3+4.75% 95.7+1.37° 117.7+£1.68°
T, 117,445,842 142,4+4,59° 96.8£10.5° 118.9£6.00°
Ts 113.7+2.80° 142.7 +2.82% 98.4+1.6% 118.2+2.41%

1 Values(mean+SD) with different superscripts in the same column are significantly different (P <0.05).
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Table 7. Effect of split diets for a.m. and p.m. on daily ME intake(kcal)?

g AFTE] 27 B8 5.0~7.6% HAck
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Laying period(wk of age)

Treatment
32~36 52~56 72~76 Mean
C 318.4£15.3 401.8+18.4* 286.3£20.1% 335.5+24.42
Ty 315.9+ 4.32® 375.6+10.3° 260.0%+ 4.10° 317.2+ 8.56°
T, 326.6+ 2.007 378.5+ 9.01° 254.0% 4.84° 318.7% 5.39°
T; 322.4+ 4.01° 376.8+12.8° 257.2+ 3.98° 318.8%+ 9.65°
T, 315.4+ 5.84% 379.1+12.2° 258.4+26.4° 317.6+£20.6°
Ts 301.4+ 2.80° 373.5+ 7.37° 255.0% 4.69° 310.0x16.2°

! Values(mean+SD) with different superscripts in the same column are significantly different (P<0.05).

Table 8. Effect of split diets for a.m, and p.m. on daily CP intake(g)!

Laying period (wk of age)

Treatment 3236 52~56 72~176 Mean
C 18.96+0.91° 23.93%1.10° 17.06+1.20° 19.980.55°
T, 18.7540.65% 22.31+0.61° 15.45%0,24° 18,840,440
T, 10.1520.18° 22.43%0.5% 15.07+0.28" 18.884:0.26"
T, 19.14:£0.5% 22.41%0.76° 15.324:0.23" 18.9640.26"
T, 18.790.82% 22.63+0.73" 15.46+ 1.56° 18.9620.78"
Ts 18.0120.41° 20.3940.44° 15.3240.27° 18.58-0.10°

! Values(mean +SD) with different superscripts in the same column are significantly different (P<0.05).

Table 9. Effect of split diets for a.m. and p.m. on daily Ca intake(g)!

Treatment

Laying period(wk of age)

32~36 52~56 72~76 Mean
C 4.1240.20~ 5.20+0.24° 3.70£0.26® 4.34+0.12°
T: 3.55+0.30% 4.41+0.12° 3.16+0.07° 3.71£0.15°
T 3.33+0.12¢ 4.00+0.10* 2.86+0.12° 3.40%0.05¢
Ts 3.80+0.50% 4.88+0.17¢ 3.57+0.08" 4.08+0.17"
T, 4.44%0.60* 5.84+0.19° 4.33+0.45% 4.87+0.32°
Ts 4.82+0.36* 6.70x0.13" 4.95+0.31° 5.49+0.23

! Values(mean+SD) with different superscripts in the same column are significantly different (P <0.05).
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mers(1978)7} Ca #&°] T F 71X AlRE& A4
ANAZ o) ApA 2] AlgdFFEe] 7% Ae TAY
th= B3 9 Leeson® Summers(1979) 7} Lol =]
-kl A A Ca AlLE9F Aol x)-A e d-1Cas T
7 AlRE ARRAC A FAlN Fu A ajaaz

A7 dd WiPAEE FAF dRTEg 19 AR
A#%(118.4~110.78 g)= ME 4#%(331—301
kcal) 2 CP A#%(20.2—18.7 g)ol =% A2t
T B3 3 APuye o2y v deEa &)
Zct, ofe ¥t Auje Al FA4aga BHE G
Al F715] F¥4 87F sl B} gAFo=
oA st GdmAle FoAle] dUd BFPes
A3 AKR B FYhe 3o HHE HxF Ayen
Ay},

7} D718 @ AAF S @ FALR ) AFH e 2t R
Pl AR o FAEY WS Faid A2 1
g 1977 289 ALRHIE AXHE A3 Table 10
z2oh &, HEd 1 9 159 AREHE AETde
A2 7tol A7 A4S wolA Ygront AgdEriet
2rlels ETo) Bls) eHAEY QFARE
HEZ g APFEe] 25 FHA hasod
(P<0.05), 370 4719 1Y 1572 ARHIE H73dh
A71ZE H ARERIE diR2 M3l AJgTEel
4.9~6.7% A% AA 285 AHP<0.05).

3. A2t kgt Al22} ME, CP, Ca 272 % AL2H|
z A1 1Y 193 ARRARAES 1Y 159 A
TFo 2 o] I kg AR 2 TH(ke) S ANE
A= Table 11014 2e whg} o] 2 Abekr)d| A
25 QAAEY 9FAEE HER FAT APRLS
o] g WiFAEE FAF Bzl Hls| Fen
(P<0.05), zt A7)l Algt kg Al @ 73S ¥
w3 A7 BHE AR LT FANE AP FE] Uz
Foll vl 5.0~11.5% AAL(P<0.05), NEFE

Table 10. Effect of split diets for a.m. and p.m. on daily feed cost{won)?

Laying period(wk of age)

Treatment
32~36 52~56 72~76 Mean
C 18.03+0.86* 22.75+1.04° 16.21+1.14° 18.99+0.52
T, 17.82+0.62% 21.21+0.58° 14.69+0.23° 17.91+0.42°
T, 18.39+0.32 21.32+0.51° 14.33+0.26° 18.01£0.28°
Ts 18.21+0.52% 21.33+0.73° 14.58+0.22° 18.04£0.25°
T, 17.89+0.79® 21.56 +0.70° 14.73+1.49° 18.06 +£0.75°
Ts 17.16+0.39° 21.35+0.42° 14.6240.25P 17.71+0.09°

! Values(mean +SD) with different superscripts in the same column are significantly different (P<0.05).
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Table 11. Effect of split diets for a.m, and p.m. on feed(kg) consumed per kg egg mass?!

Laying period (wk of age)

Treatment

32~36 52~56 72~76 Mean
C 2.42%0.09 2.75+0.12% 2.64+0.39° 2.60+0.08°
T 2.31+£0.11%° 2.54%0.07° 2.18+0.16° 2.34+0.08°
Tz 2.19+0.11° 2.60+0.08™ 2.12+0.10° 2.30+0.06"
Ts 2.25+0.18" 2.64+0.09 2.29+0.45° 2.39+0.17°
T, 2.29+0.22° 2.74£0.13* 2.33+£0.43" 2.45%0.08®
Ts 2.28+0.25" 2.79£0.14° 2.33+£0.31* 2.47+0.11%°

1 Values(mean +SD) with different superscripts in the same column are significantly different (P<0.05).

oM E Tt 748 G3lon, @ A8 9] Ca 450
Fold $F dolale Aol rh.

zt 24 19 129 ME A& 3 (keal) & 19 4t
FFoz 1pro] A kgd A 8H ME 8 7#-& A
2+ Aus Table 12 &} o] Z} Ak7jol A 2% o
o) vl QAALES} 9 FALE WS FoFEo] 3
A 283001 (P<0.05), 374 2719 B4 ME
L7FE diZF] HE AlgTEe]l U (P<O.

05), AETE FolAME Folake glou T, 7} 713
Aom 9F A7l Ca 5] BoldFE Frlehe
Aot

Z+ A7l 19 143 CP A% 19 AHasto.
2 o] A kg CP Q78S Altst Ane
Table 137 2}, & g kg CP 8+#% Aghx
71, §71, DrloA B5 tiZzpd v AldTE0]
R2(P<0.05), 378 <rle] HaF CP 87FE Al

Table 12. Effect of split diets for a.m. and p.m. on ME(kcal) consumed per kg egg mass!

Laying period{wk of age)

Treatment
32~36 52~56 72~76 Mean
C 6540+242% 7434 +£3232 7140 £ 4642 7038 £ 228
T, 6320 +318%® 6940 +200° 5932 +453° 6397 +240°
T 5977 £ 334° 71541231 5807 +282° 6312+ 166°
Ts 6148 +405° 71394233 6157 4-224° 6481 488"
T, 6151 £596° 7297 +359%° 6150+167° 6532 £242°
Ts 6043 +631° 7300 +£367%0 6051 855° 6465+ 283°

! Values(mean+SD) with different superscripts in the same column are significantly different (P <0.05).

Table 13. Effect of split diets for a.m. and p.m. on CP(g) consumed per kg egg mass!

Laying period (wk of age)

Treatment
32~36 52~56 72~76 Mean
C 389.6+14.4* 442.9+19.3 425.4+63.4° 418.4%+10.3
T, 375.2+18.7* 412.3£11.8° 352.6+26.9° 381.7+14.0°
T, 353.9+19.9° 423.9+13.7%® 344.5+16.8° 375.3+10.5°
Ts 365.0+£24.5® 424.6+£13.9* 366.7+72.8° 384.9+26.7°
Ty 366.5+36.2% 435.7+21.4%° 367.9+69.3° 389.3+10.4°
Ts 361.2+38.3%® 437.6£22.1% 363.5+50.7° 386.8+14.1°

1 Values(mean+SD) with different superscripts in the same column are significantly different (P<0.05).
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Table 14. Effect of split diets for a.m. and p.m. on Ca(g) consumed per kg egg mass!

EEGO) #EAE | EOPESS] FRIA BRe) SR FR

Laying period(wk of age)

Treatment
32~36 52~56 72~76 Mean
C 84.60+ 3.13*® 96.16+13.8° 92.35+13.8° 91.03+2.95°
T, 70.83+ 2.49%® 81.46+ 2.35¢ 71.98% 4.30¢ 74.76 +1.57%
T, 61.55+ 3.88° 75.65+ 2.45¢ 65.41+ 517 67.54+2.21¢
T;s 72.51+11.8® 92.45+ 3.02¢ 85.39+16.1% 83.45+6.19>
Ty 86.96+13.72 112.4 + 553° 102.6 +£15.9* 100.6 +3.40°
Ts 97.10£15.9° 131.0 = 6.607 116.9 £ 9.90* 115.0 +6.56

! Values(mean+SD) with different superscripts in the same column are significantly different (P<0.05).

Table 15. Effect of split diets for a.m. and p.m. on feed cost(won) required per kg egg mass!

Laying period(wk of age)

Treatment
32~36 52~56 7276 Mean
C 370.3£13.72 420.9+18.3* 404.3+60.3% 398.5+12.9
Ty 356.6+17.7° 391.9+11.3° 335.3+25.5° 361.3+13.4°
T, 339.6x+16.5° 403.0+13.1® 327.6+16.0° 356.7+9.71¢
T; 347.1£32.0° 404.1+13.2% 349.1+69.3° 366.8+£26.1°
Ty 349.0+33.3° 415.1420.4%® 350.7+66.0° 371.6x17.1°
Ts 344.24+36.6° 417.3+21.0% 346.8+48.2° 369.4+12.4°

! Values(mean+SD) with different superscripts in the same column are significantly different (P<0.05).

PS50l thzfo) vj3] folskA HAch A PFE7L
o frojzte gllevt Tt 7 A oA
Ca 750 H&558 S718ke A%E 28tk

19 157 Ca 43%S 19 MdHo=z Yo 4
& kg Ca 2752 A4k A3= Table 149} 29|
zt A7) 2 A7 HF Ca L PFA 25 2
(C)2%E T, T, &2 71438t T, 7} 713 @ske.
W A Ty, T, Ts £02 93 A R 9| Ca 4530 &
71dE wolA (P <0.05).
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27 AA AeE R0 (P<0.05), 2 A&
2 kg ALERE FH@d AR g e kgW
ALEHIE AlEpEo] dizTol Hls) {23k HAx,
A FFENM = Tt 7 F At

)

£ AIFE A g oA RS o FAlE Y B
= Fozt 2 ZA A nX e 938s ysl
71 8] ISA Brown AHHA 48072 FA13)o
32~36F%, 52~565F% L 72~765% o 4zt 457
A AAEHAD dz7(C)e Bz A g
HEALEE FASAR AlETE(T, Ty, To To 2
Ts) 2 dA-2e i d-ACas] QHALES}E Ao
A-Agud-1Ca0l eFAIEE B2 Foslyn)
AEd s aoksha g 2o,

1. HadEe Azt 42354 2je)7} glolo,
IS 1Y A 2F(C) ) vis oA
AlRe oFARE ¥Rz F93% ANETF
(Ti~Ts)E°l Fo3H B (P<0.05), 2 &
ANM= FFHQ A WgAtEANA Ca TF
AE AL A5 E Q- FAsln Ca TFHA
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=2 2 W2 B8 ARE o3 F9ste T A
27 7 =S

2. 19 1% AlE, ME 2 CP A#3L =7
(Cyell ¥l A ETE(Ti~Ts) o] FeI3kA A
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Z7(C) o BE ANBTFE(Ti~Ts) ol ARk
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vz Hrbg ALRE o Fo FHshe T, A Z AR
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5.0%, 5.5% #EAZ F don, AT kgT AR,
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