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ABSTRACT

The objective of this study was to investigate the effect of restricted feeding to pullet on growth and
endocrine profile in layers (Isa brown).

One thousand eighty brown-layer chicks were divided into three treatments; conventional feeding (ad
libitum) and two restricted feedings (80% of conventional diet) for 70 weeks. One of restricted feeding
started from seven to seventeen weeks of age, and the other started from twelve to seventeen weeks of
age. Diets were formulated by NRC (1994) recommendation. Body weight and feed intake were measured
every two weeks, and body composition and organ weight analyzed every week in rearing period and
every eight weeks in laying period. Blood was collected at weighing body weight and was analyzed for
the concentration of insulin-like growth factor- I and estradiol. Body weight and feed intake decreased as
restriction of feeding begins comparing to ad libitum group (P<0.05), but reached to similar body weight
and feed intake at 20 wk of age regardless of restriction. There were no significant differences in
development of digestive tract and attached organs among the treatment groups. During rearing period,
however, they were slightly higher in restricted group which was low in body weight. In terms of body
composition, fat contents of restricted group were significantly lower (P<0.05) than that of ad libitum group
around 1,000 grams of body weight. High concentration of IGF- I was observed.
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Table 1. Formular and chemical composition of basal diet

Starter Grower Developer Prelayer Layer

(0-6wks) (7-12wks) (13-18wks)  (19-20wks)  (20wks later)
Ingredients
Corn 65.870 57.759 58.300 63.300 67.620
Soybean meal 30.500 16.680 13.800 12.600 16.300
Corn gluten meal - - - 5.670 5.000
Soybean Oil - 2.350 3.260 0.650 0.650
Wheat bran - 20.000 21.500 12.000 -
Methionine — — — - 0.082
Lysine - - - - 0.098
Tricalciumphosphate 1.150 1.249 1.000 1.330 0.950
Limestone 1.580 1.062 1.240 3.700 8.450
Salt 0.250 0.250 0.250 0.250 0.250
Vit-Min. premix* 0.500 0.500 0.500 0.500 0.500
Anticocci 0.050 0.050 0.050 - -
Antibiotics 0.100 0.100 0.100 - 0.100
Total 100.00 100.00 100.00 100.00 100.00
Chemical composition**

ME, kcal/kg 2,923 2,800 2,852 2,855 2,904
Crude Protein, % 19.02 15.00 13.99 15.98 16.04
Lysine, % 1.015 0.739 0.672 0.654 0.768
Methionine, % 0.301 0.242 0.228 0.294 0.332
Ca, % 0.903 0.804 0.803 1.870 3.511
Non Phytate P, % 0.396 0.350 0.300 0.352 0.276

* Supplied followings per kg of the premix: vit. A, 1,600,000 IU; vit. Ds, 300,000 IU; vit. E, 800 IU; vit.
Ks, 132mg; vit. Bz, 1,000 mg; Vit. By, 1,200 mg; niacin, 2,000 mg; pantothenate calcium, 800 mg; folic
acid, 60mg; choline chloride, 35,000 mg; dI-methionine, 6,000 mg; iron, 4,000mg; copper, 500 mg;
manganese, 12,000 mg; zinc, 9,000 mg; cobalt, 100 mg; BHT, 6,000 mg; iodine, 250 mg.

** Calculated values.
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Table 2. Effect of restricted feeding during growing period on body weight

Week of age C T1 T2 SEM
.................................... g/b|rd fetararessnareraratenenerererarenane
8 643" 554° 643° 10.03
10 888’ 775° 888° 11.34
12 1,126 853" 1,126 7.92
14 1,269° 1,074° 1,163 8.31
16 1,430° 1,251° 1,321 13.21
18 1,624 1,516° 1,641° 18.52
20 1,671 1,670 1,706 16.02
24 1,635 1,581 1,696 19.30
40 1,866 1,904 1,926 18.96
70 1,926 1,935 1,939 15.34

C; control, T1;restricted feeding started from six to eighteen weeks of age, T2 ;restricted feeding started from

twelve to seventeen weeks of age.

*¢ Means within columns with no common superscript differ significantly(P<0.05)
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Table 3. Effect of restricted feeding during growing period on feed intake

Week of age C T1 T2 SEM
.............................. g/b"d tesesesesesesesenenenenenonane
8 57.64° 50.34° 57.64° 0.04
10 73.90° 57.28" 73.90° 0.10
12 87.87° 55.94 87.87° 0.37
14 94.97% 65.61° 63.42"° 0.70
16 80.15% 68.77° 67.80° 0.30
18 80.77° 7224 71.95° 0.34
20 76.70° 91.55° 86.88° 1.54
24 95.44 99.17 95.26 1.97
40 124 121 123 1.88
70 110 108 110 1.69

C ; control, T1 ;
from twelve to seventeen weeks of age.

restricted feeding started from six to eighteen weeks of age, T2 ;

restricted feeding started

#¢ Means within columns with no common superscript differ significantly(P<0.05).
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Table 4. Effect of restricted feeding during growing period on relative intestine weight

Week of age

8 10 12 14 16 18 20 24 40 70

DUOENUM = eeereeeeresarereerieeianaaean, g/100g live body Weight «-«e«eeeeeremmmmmmmmmenennnans
C 0.59 0.71 058" 047 0.36 0.33 031 039 033 036
T1 0.73 0.70 071* 054 0.32 0.30 028 033 033 032
T2 0.59 0.71 058" 052 0.30 0.33 033 041 031 033
SEM 0.05 0.05 0.03 0.04 0.02 0.02 002 002 003 005

Jgunum e 0/100g live body WeIght «---sssssererrrermmmnarananans
C 0.99 1.12 0.97 0.84 0.60° 051 047 059 047 059
T1 1.05 1.22 0.94 0.89 057" 050 044 050 052 056
T2 0.99 1.12 0.97 0.79 044" 053 046 058 046 057
SEM 0.08 0.03 0.05 0.05 004 0.3 003 003 004 003

HeUmM = eeeeeerereneiieeniiieea, g/100g live body weight «««-sererermrermmmnemmnenennns
C 0.76° 0.78 0.63 0.57 0.52 0.37 033 047 051 050
T1 0.63" 0.82 0.58 0.60 0.43 0.41 034 034" 048 049
T2 0.76" 0.78 0.63 0.57 0.44 0.42 037 040" 050 050
SEM 0.04 0.04 0.03 0.03 0.05 0.02 003 002 003 002

CECUM  weveeesseseesessincnanenenea. 9/100g live body Weight «««««eseseeemmmmmmmmmmnennnnns
C 0.51 0.52 0.40 0.40 0.32 0.27 022 029 028 025
T1 0.52 0.50 0.39 0.42 0.30 0.31 026 025 026 0.26
T2 0.51 0.52 0.40 0.40 0.28 0.28 027 020 026 024
SEM 0.03 0.03 0.02 0.02 0.02 0.02 002 004 003 002

Colon  eeeeeeeereerireceiieiece 9/100g live body Weight «-«e«eeeeeremeeemmmmmmnennanns
c 0.21 0.21 0.25 023 0.8 0.19 015 014 016 0.16
T1 0.25 0.26 0.25 0.19° 0.9 0.16 018 016 019 015
T2 0.21 0.21 0.25 023"  0.16 0.22 019 017 017 017
SEM 0.02 0.02 0.02 0.01 0.01 0.01 001 002 002 002

C ; control, T1 ; restricted feeding started from six to eighteen weeks of age, T2 ; restricted feeding started
from twelve to seventeen weeks of age.
* Means within columns with no common superscript differ significantly(P<0.05).
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Table 5. Effect of restricted
proventriculus weight

feeding during growing period on

; Effects of Restricted Feeding during Growing Period on Endorcrine Profile in Layers

relative gizzard and

Week of age

12 14 16 18 20 24 40 70

Gizzard = =000 cerererercieiciiiiiiiiieienen. g/lOOg live body We|ght ..............................
C 3.00° 3.19 2.58 2.33 1.84 1.48 1.82 1.83
T1 3.23° 2.78 2.59 2.65 1.96 1.60 1.78 1.80
T2 3.00° 2.87 243 2.28 1.82 1.77 1.80 1.78
SEM 0.14 0.13 0.11 0.17 0.08 0.12 0.14 0.13

Proventriculus = = secererererenencreneniieienens g/lOOg live body We|ght ..............................
C 0.34° 0.40 0.32 0.31 0.24° 0.30 032 034
T1 0.43° 0.38 0.37 0.34 0.33° 0.29 0.33 0.33
T2 0.34° 0.39 0.31 0.33 0.31° 0.29 0.29 0.33
SEM 0.02 0.02 0.02 0.01 0.01 0.02 0.03 0.02

C ; control, T1 ; restricted feeding started from six to eighteen weeks of age, T2 ; restricted feeding

started from twelve to seventeen weeks of age.

* Means within columns with no common superscript differ significantly(P<0.05).
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Table 6. Effect of restricted feeding during growing period on relative intestine length

Week of age

8 10 12 14 16 18 20 24 40 70

Duodenum .............................. Cm/lOOg |ive body We|ght ..............................
C 246" 249" 201° 178" 174 165 170 180 178 1.80
T1 328 304 264 2199 198 189 172 174 177 181
T2 246°  249° 201" 197" 190 174 177 180 180 180
SEM 012 015 010 008 010 010 005 009 004 002

Jejunum .............................. Cm/lOOg live body We|ght ..............................
C 6.16° 567° 456° 421 378 349 373 387 384 382
T1 799° 6.84° 573 462 409 392 308 369 376 3.80
T2 6.16° 567" 456" 423 362 368 347 418 383 384
SEM 035 029 018 016 017 016 014 029 016 0.15

lleum =0 ererererereiiiiiiiiiiiienene Cm/lOOg live body We|ght ..............................
C 544° 503 417° 388 333 327 351* 360 361 365
T1 6.85° 6.37° 522° 402 354 348 299° 355 358 3.70
T2 544° 503 417° 383 337 357 329" 400 369 366
SEM 039 026 020 020 017 011 010 007 008 0.0

CECUM  esesssessrsrsssnsnoscssscsanes Cm/lOOg |ive body We|ght ..............................
C 148  140° 126" 112 109 107 106 109 108 108
T1 1.91* 167° 162° 125 1.22 1.13 0.95 1.05 106 107
T2 148" 140° 126° 124 111 115 105 120 107 108
SEM 005 005 005 006 005 004 007 008 004 0.05

C0|0n .............................. Cm/lOOg |ive body We|ght ..............................
C 067 073 072 060 058 057 057 061 062 061
T1 110 093 085 0.59 0.61 0.55 0.53 0.58 059  0.60
T2 067° 073 072 066 053 064 058 065 061 059
SEM 007 004 004 002 003 003 003 005 003 003

C ; control, T1 ; restricted feeding started from six to eighteen weeks of age, T2 ; restricted feeding started

from twelve to seventeen weeks of age.
% Means within columns with no common superscript differ significantly(P<0.05).
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Table 7. Effect of restricted feeding during growing period on relative liver and spleen weight

Week of age
8 10 12 14 16 18 20 24 40 70
LIVEE  eeevereemrermecnmrennsenaecnaecnnees 9/100g live body Weight «-«--eeeeeeermreseriomnnnnnns
C 2.72 2.24 207° 211 1.94 2.17 2.35 2.67 2.45 2.48
T1 2.56 2.53 3.18° 223 1.85 1.94 2.16 2.40 2.50 2.47
T2 2.72 2.24 207" 2.09 1.83 2.55 2.38 2.32 2.49 2.50
SEM 0.09 0.11 0.12 0.10 0.09 0.16 0.10 0.19 0.15 0.12
Spleen e 9/100g live body Weight «-s«seseesrevesrmresmsiniininnn
C 0.28° 0.24 0.23 0.24*  0.20 0.17 0.15 0.10 0.13 0.12
T1 022° 025 022 017’ 020 022 012 010 014 013
T2 0.28° 0.24 0.23 0.22°  0.20 0.21 0.14 0.10 0.12 0.14
SEM 0.02 0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.03 0.03
C ; control, T1 ; restricted feeding started from six to eighteen weeks of age, T2 ; restricted feeding
started from twelve to seventeen weeks of age.
b Means within columns with no common superscript differ significantly(P<0.05).
Table 8. Effect of restricted feeding during growing period on body composition
Week of age
8 10 12 14 16 18 20 24 40 70
MOISTUIE  seeerererereeieierrreeeeeea e, Ofp wewnrenenrnrerenearaeanaraeaaaaeaaaaaas
C 69.52° 69.75 68.15° 67.06 67.96 6540 66.07 6568 66.12 65.87
T1 7228 7199 7135 69.05 6852 69.49 6598 64.14 6575 66.13
T2 69.52° 69.75 68.15° 6765 66.85 6694 6519 6529 6518 65.95
SEM 0.10 0.64 0.57 0.58 0.68 1.08 0.67 0.87 0.94 0.84
Crude protein = seeeeseeeeeessi Oy weerernreneneneinininieieieiiaieeieie
C 17.45° 1834 1845° 1877 18.66° 1818 1871 1737 1801 17.95
T1 18.22° 1829 1955° 19.22 19.35° 1813 1880 17.88 17.89 18.05
T2 17.45° 1834 1845° 1923 1855° 1800 1816 17.78 17.95 17.98
SEM 0.18 0.21 0.20 0.26 0.22 0.10 0.27 0.36 0.28 0.30
Crude fat  ceeererseercieniiiniieiii e Offy «revererensreneruersorisennientroinianns
C 732 820° 956 1080 866 1020 11.13 1060 1081 11.02
T1 493  404° 460° 811 7.06° 755 1065 1293 1125 1092
T2 732 820" 956° 830 1042° 957 1235 1133 1127 10.88
SEM 1.02 0.74 0.53 0.83 0.68 1.05 0.69 0.94 0.84 0.55
Crude ASh .......................................... 0ff crevercrerentieiiieieteieniiiiereieneienes
C 3.61 3.65 3.36 3.21 3.68 3.89 3.38 3.65 3.59 3.57
T1 3.73 3.48 3.67 3.53 3.74 3.29 3.62 3.31 3.42 3.34
T2 3.61 3.65 3.36 3.58 3.47 3.75 3.26 3.54 3.39 3.47
SEM 0.18 0.14 0.10 0.11 0.12 0.12 0.10 0.10 0.13 0.12

C ; control, T1 ; restricted feeding started from six to

from twelve to seventeen weeks of age.
#* Means within columns with no common superscript differ significantly(P<0.05).
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Fig. 1. Effect of restricted
growing period on
weight.

C; control, T1; restricted feeding started from
six to eighteen weeks of age, T2; restricted
feeding started from twelve to seventeen
weeks of age.
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Fig. 2. Effect of restricted
growing period on
weight.

C; control, T1; restricted feeding started from
six to eighteen weeks of age, T2; restricted
feeding started from twelve to seventeen
weeks of age.

feeding during
relative oviduct

(Fig. 3).
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Fig. 3. Effect of restricted feeding during
growing period on IGF-1 concentration.

C;control, T1;restricted feeding started
from six to eighteen weeks of age, T2;
restricted feeding started from twelve to
seventeen weeks of age.
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Fig. 4. Effect of restricted feeding during
growing period on estradiol concentration.
C;control, T1;restricted feeding started

from six to eighteen weeks of age, T2;

restricted feeding started from twelve to

seventeen weeks of age.
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