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ABSTRACT

A series of three short term trinls were carried out o quantify
light requirements, by defining both the duration and frequency of
light pulses, necessery for maximum egg production.  The investi
pations were confined to an 8 hours (k) perind, while the remaining
186 h were equally divided into 8 b continuous light and 8 h dark
period. It was found that eight 1-minute pulses spaced at hourly
intervals supplied bzfore or af.er an 8 h photoperiod induced maxi-
mum stimulation in laying hens. Reducing the duration of l-minute
pulse to 10seconds or redecing the Dequency to one every iwo hours
gave a significanuly lower rate of lay. '

INTRODUCTION

It is now well established that photoperiodic responses in plants and ani-
mals can be induced by systems of intermittent lighting.  The concept of lighting
hirds intermittently is based an the observation that equally good produciion
can be obtained by lighting & small fraction of an hour to the full 80 minutes,

Many aspects of illumination of the fowl have been studied including
duration of the phatoperiod (Morris 1967b), intensity of light (Morris and OQwen,
1986 and Morris. 1967a), interrupted lighting {¥2n0 Tienhoven and Ostrander,
19763 and the nse of ahemeral cyvcles (Morris, 1973 & 1979} Althoupgh there
seems to be no lighting pattern which will improve egg output as compared tg
that which results from the commonly used 14 h photopericd, howevir, past
studies on skeleton photoperiods indicated that intermittent lighting was able to
sustain rates of lay equivalent to that of a variety of conventional lighting pre-
grammes { Cooper and Baroett, 1974, 1977; King, 1980).

In recent years search for more efficient lighting systems for egg produc-
tion is being made becavse of the fall in profit marging and the rise in cost of
clectricity and feed. The use of intermittent lighting offers the certainty of



saving elextricity and the possibility of improving feed eficiency which stresses
the need for Furthsr wark on this aspect of management of Jaying hens. This
study was, therefore, undertaken to quantify the rates for successful intermittent
lighting in the ben,

MATERIALS AND METHODS

The experiment was conducted using such facilities as described by Bhatti
and Morris (1977). Six bundred day.uld chicks of Ross Tint breed were bron-
¢ed and reared in a windowless house. They were expnsed to 24 hours (h)
bright light for the first day, followed by 8L (light) : 16D (dark) fram the sezund
day till 17 weeks of age. The light intensisy in the Erowing stage was about ]
lux under the lamp and 0.5 lux towards the cornera of the rearing house, At
17 weeks of age, 480 pullets were transferred to a light-pro«f laying house where
thereported series of trials were conducted, Theinvestigations were confined to an
8 h period while the remaining 16k were equally divided ioto 8h continuous Light
and 8 b dark pzriod so that all light regimes availed a 18h effictive phateperiod,

Various measuremems were taken from different 1rials but the prircipal
variable, which formed the basis of conclusions, was rate of tay. The other
measurements recorded from time to time in differeat experiments woic sexual
maturity, egg weight, feed intake and body weight,

Experimént I

At 17 weeks of age, the pullets were transferred to 20 of the 24 roums of
the laying house, The birds were subjected to five light treatments{Table 1} and
each treatment was assigned to four rooms at random. Treatment 1(3L:16D) and
S{16L ; 8D}) served as negative and positive controls respectively, Tett Geatments
2,3 and 4 were supplied with a hase pholoperied of 8h which was followed by eipl t
light pulses spaced at hourly iatervals; the flashes lasting for [0 second (3) I minute
{(m) or 10m, respectively. In all treatments, the main photoperiod began at 0%.00
daily. Responses to treatments were measured in terms of sexual maturity, rale
of lay, egg weight, feed intake and body weight.

RESULTR

Sexual maturity; The effect of intermirtent lighting treatments along with short-
and long-day controls on age al first egg is shown in Table 1. A spread of 6
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days in maturity wal obtained amoang the means of five treatments. The addition
of gight 105 pulses to an 8h photoperiod, advanced maturity by two days and this
advancs in matutity was progressive; further increases in the duration of the
pulse hastened maturity and with 10m pulse, birds matored at the same age
as the long-day contro} birds,

Rate of lay ¢ The birds given 1m and 10 m pulses of light and 18 k continuous
light gave similar rates of [ay which were significantly better than these of the

103 and the shart-day control birds (Table 1), There was no significant diffe-
rence in rates of oy batweza 1035 birds and the short-day control birda,

Baly wa'ght i M:an bady weights are given in Table 1. The groups of birds
which were either maintained on 8L ¢ 16D {as during rearing) or supplied with
103 pulses at housing gained significantly (P<0.01) more weight than the birds
tield on the other light treatments till 29 weeks of age. There were 80 substan-
tial diffsrences in m=zan body waights betwzen 10s and 8L : 16D hirds ar among
1m, 10m and long-day contrel birds.

Eeg waight i The groups of birds supplied with 103 or 8L : 16D at housing
{with highsr body weights than ths other 3 graad3 of birds) produzzd heavier
eggs than the othar threz trzatments, Tasee wara no difzrenzesin ezg weights

among lm or 10 m and the long-day control birds {Table 1),

Fa:d consunption ¢ The avicage daily fe=d coasumption is given in Table 1.
Fa:d caasumption values did not show sigaifisxat diffsrences among the five
treatmeats. The long-day coatrol birds did eoasums moare fesd than the other
comparable groups of birds. The birds held on Internittant lizhtiag ate a subs-
tantia! amouat of feed even during the dark periods,

DISCUSSION

With {ncrease in duration of pulses, a progressive reductoin in age at first
egg production was noticed. When the duration of the pulse reached 1m, the diff-
erenice from the long-day coatral was no Jengsr gignificant and the birds matured
notmally, The increased respanse with tm and 10 m pulseas might be due ot the
increased duratian of the pulse. Therefore, the transfer of the birdsfrom 8L
to 16L or the addition of eight 1m or 10m pulses to 2n 8h photoperiod at housing
(at 17 weeks of age) provided an extra B h stimulation to birds whieh resulted

in substantial advance in maturity.

172



Table 1. The effect of duration of the light pulse on the performiance of Ross Tint pulleis (each freatment consisted

of 4 lars of 24 birds)
Treatment Treatment Mean age Epgs/i0n Mean egg Feed Mean body
No. at first egz  bird days weight g/bird day  weight at
(days}  (26-29 weeks 26-29 weeks (27 wecks 29 weeks of
of age) of age (g) age) age(g)

1. EL:16D 152 9l.0 55.2 107 1937

2, BL:Ex103 pulses at &)m intervals:8D 150 92.3 65,2 107 1944

3 3L:8x1m pulses at 59m intervals: 8D 148 97.0 c4,7 107 1854

4, 8L:8x10m pulses at 50m intervals:8D 148 455 53.8 103 1832

3. 16L:3D 146 96.5 53.7 111 1854

8.E. of sach mean ; 0.67 0.05 0.38 1.98 20.67




Ten-second pulses were found insufficient in producing the normal respo-
anse, while Im pulses gave rate of lay egual to the long-day econtrel and ne
advantage was observed from increasing the duration of the pulse beyond one
minute. The results are in agresment with Morris and Mian (1980} who used
Im, 5m, and 16m pulses in their study.

Thz birds kept on short-day and 103 pulses of light were heavier because
thay matured late and they put on more wzight than the early maturing ones
before they staried laying.

The short-dey reared birds were transferred to various light treatments at
housing and they reached maturity at diffsrant agei although ths differences
were small. Egg wzight data collected 1p weeks after housing showed that the late
maturing birds were heavier and laid heavier €Egs which sezmed consistent with
the general aotion that late maturing birds laid heaviar eges,

The birds on Intermittent lighting schedules consumed on average Agfbird
less feed than the long-day control birds. This slightly higher fezed intake of
the leng-day coantrol birds could be due to extended activity of the birds becap:e
of the longer light period than the internittent light treatenents, As a result the
hirds’ maintenance requiraments increased due to this protracted span of activity
and hence consumed more feed,

As the Im pulse proved photoperiadically effective, it was selected for
further investigations in the following two trials, It was then decided to explore
the eflect of different phasing of Im pulses (Experiment 2) and then quantify
the minimvm frequency of Im pulse needed for a normal reproductive response
{experiment 33,

Experiment 2

After the termination of experiment 1, the pens of birds on the negative
¢ontrol continued to serve as short-day contral again, The pens on treatments
2,3,4 and § in experiment 1, were randomly reallocated to new treatments (2,3,4,

end 5] in such a way that one pen from each old treatment was assigned to each
new treatment i.e,, the four old treatments served gs four blocks. Theschedules

of treatments with their phasing time are given in Table 2,

Responses to these treatments were determined in terms of ra{e of lay, egs
weight and feed consumption, Rate of lay and ¢ZE weight were calculated ag in
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Table 2. The effect of d fferent phasing of intermittent lighting on the performance of Rozs Tint pullets {each ireatment
vorsisted of 4 lots af 24 birds)

Treatment Treatment Egg/100 bird days ~ Mean egg weight (g)  Feed:gfbird day
No. {31-34 weeks age) (31-34 weeks ape) {31-34 weeks age)
1. BL:16D 20,1 8.9 113
2. *BL:8x1m pulses at 60m intervals:3D 94 4 57.0 110
3. Exlm pulses at 60m intervals:BL:8D 03.5 58,2 116
4, *3L:2D:2x1m pulsex at 60m intervals 93.9 57.8 115
B. 16L:8D> 04,0 571 117

S.E. of each mean ; Q.85 0.47 1.03

*Treaiments 2 and 4 started the 8h base photoperiod at 08.00h; treatment 3 started its 8k photoperiod at 16.00%.




.

experiment 1.  Feed consumption was measured for five weeks (30-34 weeks of
age) on a weekly basis in all rooms; The experiment was initiated when the
birds were 29 weeks old and terminated afier § weeks,

RESULTS

Rate of tay i Different phasing of the three intermitrent lighting regimes {23
and 4} did not affect rate of lay and there was oo dilference between the mean
rate of lay of the three intermittent groups and the long-day control (Table Z),
The birds oo the intermittent light and the long-day control were significantly
more productive (P<0. 01) than these on the short-day although the rate aof lay
way remarkably high for short-day control, The mean egg weight of the three
intermittent light treatments was very similar to the long-day control {Takle 2},
The birds on the three intermittent lightiog treatments (considered as a whole)
consumed significant!y (P<.0,05) less feed than the long-day coatrol birds.

The results given in Table 2 show that phasing the intermittent lighting
before the main photoperiod did not affect therate of lay, The determination of
the minimum duration of the pulse {i.e. one minute) needed for normal repro-
duction suggested the aced for further definition of the mipimum frequency of
this light pulse required to induce an adequate stimulus,

Experiment 3

Following experiment 2, rooms wers reallocated to new treatments, expeepl
those two rooms previous!y on 8L ; 16D which were continued on 8L : 16D as
negative controls, The pens of birds on treatments 2,3,4 and 5 in the previous
trial were ranked according to their mean rate of lay during the last two weeks
of the experiment, These rooms were then divided into 4 blocks, having four
pens in each block; the best in the first block and the lowsst producing pens in
the 4th block, Each treatment was then randomly assigned te one pen from
each block. The mean photoperiod of all treatments began at 08.00h.

The response rueasured with these lighting schedules was rate of lay. The
experiment was started with 36 weeks old pullets and terminated after six weeks
when the birds were 42 weeks old.

RESULTS

Rate of fap i Mean rate of [ay of the last 4 weeks of the expariment is given in
Table 3. One minu'e pulsss given at hourly intervals provided an adeguate
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Table 3. The effect of decreasing the frequency of the lght pulse on the rate of lay
of Rosa Tint gullets (¢ach treatment consisted of 4 lops of 24 birds ereeps
treatment. ong which had only 2 lotsy

Treatment Treatment i Ky Hsﬁhﬂ i:;iri:l days
No. (32-43 weeks of age)

1. gL : 16D £6.4

2. 8L : 8xIm pulses at 60m intervals : 3D 90,2

3. BL : 8xlm pulses at 120m intarvals; : 8D #6n8

4. 8L : 8xIm pulses &t 240m intervals ; 8D 85.0

5., 18L : 8D 39.8

8. E. of mean (treaiments 2-5) 1.08

8. P. of mean {treatment 1) 1.53

Er— T 4 . W

stimulus {¢treatment 2) which was wery similar to the lang-day control (18L : 8D)
but reducing the frequency 1o one every 2 hourt or one every 4 hours (treat-
menty 3.&4) led to a significantly lower rate of lay,

DISCUSSION AND CONCLUSIONS

The rexults presented in Table 3 indicsted that fraquency of l-minute
pulacy spaced at hourly intervals was close to the minimum; ferther reductions
ior the frequency (treatments 3 & 4) tended to reduce the rate of lay. Four
2-houzly or two 4hourly pulses did not-produce any stimuluy over the § h maia
photoperiod, rather the two regimes were very similac to the shortsday contrel
in their reproductive response,

It may be concluded that to substitule B.h of narmallighting with l-minute
pulses of light, the minimum frequency of pulses is one every hour to induce
pormsl stimulation in the domestic fowl,
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