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Effect of Ages at the Onset of Light Restriction on Growth

and Laying Performance in the Native Chicken
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ABSTRACT

An experiment was conducted 1o study the effect of ages at the onset of light restriction during growing
period on growth and laying performance in the native chicken. Four groups of the native chickens were
subjected to normal day length (NDL) and to restricted 8 hours/day lighting: started from the age of 10 weeks
(LR10), or 12 weeks (LR12), and or 14 weeks (LR14), respectively; before being exposed to the same
photoperiod of 15 hours/day from the age of 20 weeks. The results showed no significant difference (P>0.05)
in the growth characteristics studied. The NDL, LR10, LR12 and LR14 groups had average body weights
at 20 weeks of age of 1.38, 1.37, 1.34 and 1.36 kg; cumulative feed conversion ratios of 6.4, 6.6, 6.4, and
7.0; prelaying mortality rates of 2.5, 1.7, 1.1, and 1.0%, respectively.

Ages at the onset of light restriction affected sexual maturity of the native chicken. Ages at the onset
of lay of the LR14 and LR12 pullets were 159.3 and 161.5 days, respectively, which were earlier than (P<0.05)
164.0 days of the LR10 pullet and 167.3 days of the NDL pullet. Body weights and egg weights at the onset
of lay of the four groups were, however, not significantly different (P>0.05).

In term of laying performance, the LR12 and LR14 groups showed a trend of having higher hen-day
egg production and lower feed conversion ratios (for eggs) than the LR10 and NDL groups. A significant
difference (P<0.05) was, however, observed only at some stages of production. Cumulative egg production
of the LR12 and LR14 hens were 73.9 and 71.4 eggs/hen/28 weeks, respectively, which were higher than
(P<0.05) 65.4 eggs/hen/28 weeks of the LR10 hen, and 64.2 eggs/hen/28 weeks of the NDL hen. Cumulative
feed conversion ratios of the LR12 and LR14 groups were 4.9 and 4.8, respectively, which were lower than
(P<0.05) 5.4 of the LR10 group and 5.5 of the NDL group. Subsequent laying mortality rate as well as egg
weight and egg component were unaffected by light restriction during the growth phase.
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Growing performance of the female native chickens subjected to natural day Iength (NDL), or

to restricted 8 hours/day lighting: started at the age of 10 weeks (LR10), at the age of 12 weeks
(LR12), and at the age of 14 wecks (LR14), during their growing period.

Characteristic

Photoperiodic treatment group

NDL LR10 LR12 LR14
Body weight
- at 10 weeks of age (g) 740 + 1.0 740 = 1.0 738 = 2.0 736 + 4.0
- at 20 weeks of age (kg) 1.38 = 0.01 137 +001 134 +002 136 =*0.01
Cumalative feed conversion ratio 6.4 + 0.1 6.6 £ 0.2 6.4 * 0.1 7.0 = 0.1
(during 10-20 weeks of age)
Prelaying mortality rate (%) 25 %16 1.7 + 1.7 1.1 £ 1.1 1.0+ 1.0
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Table2 Response in sexual maturity of the female native chickens subjected to natural day length
(NDL), or to restricted 8 hours/day lighting: started at the age of 10 weeks (LR10), at the age
of 12 weeks (LR12), and at the age of 14 weeks (LR14), during their growing period.

Characteristic Photoperiodic treatment group
NDL LR10 LR12 LR14
Age at the onset of lay (d) 1673 £ 0.5 164.0 £ 1.4 161.5 = 1.6b¢  159.3 * 1.4¢
(23.9w) (23.4w) (23.1w) (22.8w)
Body weight at the onsct of lay (kg)  1.52 + 0.04 157 £ 0.04 156 £ 003 153 = 0.01
Egg weight at the onset of lay (g) 333+ 0.9 323 %23 334+13 303 1.6

a-c Means + SEM within the same row with no common superscript differ significantly (P<0.05).
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Hen-day egg production percentage of the native hens subjected to natural day length (NDL),

ortorestricted 8 hours/day lighting: started at the age of 10 weeks (LR10), at the age of 12 weeks
(LR12), and at the age of 14 weeks (LR14); and then all exposed to the same photoperiod of
15 hours/day from 20 weeks of age onwards.

Age interval (w)

Photoperiodic treatment group

NDL LR10 LR12 LR14
20-22 - - - -
22-24 0.9+0.8b 0.9+0.2b 5.1+2.6%® 6.6 +1.92
24-26 16.9 £ 3.2b 20.0 £ 1.4b 255 £ 410 32.8 £3.94
26-28 383+33 333=*19 326+43 41.1 2.1
28-30 445+19 44128 39.8 2.8 45.1 %25
30-32 41.0x23 42633 447+ 1.6 48.8+2.0
32-34 36.6x2.0 424+1.0 46.0+53 40.6 4.0
34-36 40.4 + 2.08b 38.3 £2.9b 478 +1.73 42.5 £ 2.6
36-38 394+25 43225 454+ 3.6 404 +3.7
38-40 37.3%1.5% 315+ 1.5 39.1 £ 1.52 329 +2.6%
40-42 37.8 £0.92b 36.7£2.70 436+ 1.12 37.0 £ 2.5
42-44 295%3.6 284 5.1 39.2+4.1 36523
44-46 32127 34.5 £0.9% 36.7 £ 3.13b 404 + 1,52
46-48 324+1.6 326x2.1 332+19 29.0%33

b Means + SEM within the same row with no common superscript differ significantly (P<0.05).
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Figure 1 Laying patterns of the native hens subjected to four different photoperiods during their growth

phase, and to the same photoperiod during their laying phase. The NDL group was raised under
the natural day length. The LR10, LR12, and LR14 groups were raised under the photoperiod
of 8 hours/day which started from the age of 10, 12, and 14 weeks, respectively. At 20 wecks

of age, all hens were transferred to the same photoperiod of 15 hours/day.

Table 4

Feed conversion ratios (kg feed consumed/kg egg production) of the native chickens subjected

to natural day length (NDL), or to restricted 8 hours/day lighting: started at the age of 10 wecks
(LR10), at the age of 12 weeks (LR12), and at the age of 14 weeks (LR 14); and then all exposed

to the same photoperiod of 15 hours/day from 20 weeks of age onwards.

Age interval (w)

Photoperiodic treatment group

NDL LR10 LR12 LR14
2224 - . - -
24-26 14.7 +2.20 11.5 + 0.8 8.7+ 1.5b¢ 6.8+ 0.8
26-28 58+0.4 54+03 6.4+ 0.9 4.9+02
28-30 4.7 + 0.3 4.5+0.2b 5.6+ 0.43 4.8 + 0.3
30-32 5.0+ 0.2 5.1%0.48 4.3 + 0.1 3.6 +0.2b
32-34 54+04 4.9+02 42104 45+05
34-36 4.8 +0.280 5.1+0.62 3.9+ (0.2b 4.4 +(.2ab
36-38 47+03 42403 42+03 4.6+04
38-40 5.1+04 5802 4.7+04 57+05
40-42 4.9 +0.18 50+0.2a 4.1+0.2b 5.1£020
42-44 6.6+ 0.8 6.6+ 1.1 49+ 0.6 4.720.1
44-46 5805 54+03 50+05 45+0.1
46-48 58204 56%04 6.1+0.7 6.7%0.7

3¢ Means = SEM within the same row with no common superscript differ significantly (P<0.05).
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Figure 2 Subsequent feed conversion ratios (for eggs) of the native hens subjected to fourdifferent
photoperiods during their growth phase, and to the same photoperiod during their laying phase.
The NDL group was raised under the natural day length. The [LR10, LR12, and LR14 groups
were raised under the photoperiod of 8 hours/day which started from the age of 10, 12, and
14 weeks, respectively. At 20 weeks of age, all hens were transferred to the same photoperiod
of 15 hours/day.

Table 5  Overall laying performance of the native chickens subjected to natural day length (NDL), or to
restricted 8 hours/day lighting: started at the age of 10 weeks (LR10), at the age of 12 weeks
(LR12), and at the age of 14 weeks (LR14); and then all exposed to the same photoperiod of
15 hours/day from 20 weeks of age onwards.

Characteristic Photoperiodic treatment group
NDL LR10 LRI2 LR14
Cumulative egg production 64.20 65.44b 73.9a 71.4e0
{eggs/hen/28w)
Cumulative feed conversion ratio for 5.58 5.42 4.9b 4.8b
eggs (during 24-48 weeks of .age)
Final body weight 2.052 2.012b 1.88b 1.902b
(at 48 weeks of.age, kg)
Laying mortality rate (%) 7.6 6.5 5.4 6.5

a-b Means within the same row with no common superscript differ significantly (P<0.05).
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Egg weights (g) of the native chickens subjected to natural day length (NDL), or to restricted

8 hours/day lighting: started at the age of 10 weeks (LR10), at the age of 12 weeks (LR12), and
at the age of 14 weeks (LR14); and then all exposed to the same photoperiod of 15 hours/day

from 20 weeks of age onwards.

Age interval (w)

Photoperiodic treatment group

NDL LR10 LR12 LR14
22-24 36.8+0.4 352%12 339+1.0 355%1.2
24-26 36.8+0.2 36.8+0.3 379+ 04 37305
26-28 38.0*x03 389x0.8 393+0.3 39.6 0.5
28-30 402x05 41.0+0.6 415+03 419 1.1
30-32 41.7%0.2 42.1+1.0 41.8+0.3 41.7+0.4
32-34 423+ 0.6 43.2+0.5 417+ 0.8 41.6 £ 0.6
34-36 43304 432+1.0 422 +0.8 42.7+04
36-38 440*0.5 448 0.4 439+ 04 43204
38-40 453 0.6 445+05 443+03 44005
40-42 458 x0.2 45.1+1.0 448 x 0.7 443 +0.38
42-44 453 +0.5 447+ 1.1 45.2+0.3 44.7 0.3
44-46 44.7+0.3 46.7 1.1 46.5 + 0.7 45.1+04
46-48 458 +0.8 463+1.1 462+ 0.6 44.4 x 0.2
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Table 7
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HUNANUVDL Dunn and Sharp (1992) 11dY Abbaker

BEgg components measured at 4-week intervals of the native chickens subjected to natural day

iength (NDL), or to restricted 8 hours/day lighting: started at the age of 10 weeks (LR 10), at the
age of 12 weeks (LR12), and at the age of 14 weeks (LR14); and then ail exposed to the same
photoperiod of 15 hours/day from 20 weeks of age onwards.

Egg component Age Photoperiodic treatment group
(%) NDL LR10 LRI2 LR14

Yolk
28w 29.82 29.31 29.15 29.29
32w 30.67 30.72 30.18 30.70
36w 3110 31.04 31.27 31.40
40w 31.44 31.61 31.50 32.11
44w 31.79 32.18 31.89 31.72
48w 31.85 31.52 31.84 3213

Albumen
28w 59.46 59.84 59.57 59.64
32w 58.99 59.29 59.55 59.17
36w 58.40 58.60 58.34 57.95
40w 58.18 58.21 58.05 57.45
44w 58.06 57.97 57.77 57.77
48w 57.93 58.26 57.40 57.62

Shell (with shell membranc)
28w 10.728b 10.863b 11.284 10.07°
32w 10.34 9.99 10.27 10.13
36w 10.50 10.35 10.39 10.65
40w 10.39 10.18 10.45 10.44
44w 10.16b 9.85¢ 10.344b 10.52a
48w 10.22 10.23 10.76 10.25

a-¢ Means within the same row with no common superscript differ significantly (P<0.05).
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