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rIu:m} work was carried out o study the elfect of light stimulys
(natural, gradual and abrupt) on egg production of Pekin duck i
the subtropics. ! v e A

The results obtained could be summarised as follows «
L. All the light~treated ducks laid more eegs than the gonirol,

2. Lighting regimes used here do pot lengthen the laying season
more than the control. However, the major effect is due to the
incressed raie of laying.

3. The ducks performed moulting during the winter pause.This
result seems to be a specific phenomenon for ducks.

4. The increase m daily  atmospheric temperature and decrease in
refative humidity could be considered a sound cause in minimizing
the response in rate of laying and shoriening the second laying season
cither for lighted or conirol groups.

5. In the second laying season, the control ducks laid lower
number of eggs than any other lighted group.

6. The largest number of eggs was  produced by ducks subjected
during the first laying season to abrupt illumination {14 hx/ day)
without night feeding and thense recieved the same treatment during
the second laying scason.

7. The partial correlation of egg number on minimum and max-
mum temperature and hamidity per cent were highly significant in
the presence of artifieial light and not significant in natural day-
light. i

8. During the mild weather of the first laying scason the increased
humidity seems to play unfavourable role on epg number in both .
the natural and artificial lighted groups. The high temperature
showed a decrease in egg number in hot weather of the second fay-
ing season.

Gradual increases in daily light more increase in egg proeduction in layers

than abrupt increase  (Fanguaf, 1959, Mcdlary, 1960 amd Morrs, 1962).

However, literature

ducks ig scanty.

on the effect of light stimulus on laving erformance of

Supplying the chickens with food beside additional Hght increases egg
production than light alone (Dakan, 1934). Recently, Zakaria (1970) indicated
that gradual light coincided with offering food at the time of THumination was
better for egg production in hens than using constant light.
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Several environmental and genetic factors are involved in inducing ege
production phenomenon. The climatic factors in subrtopical countries exhibit
clear seasonal variation trends in egg production due to variation in surrounding
atmospheric temperature, humidity and daylength (Mostageer, 1958, and
Kamar, 1962).

This work is cairied out to study the effect of light stimulus (natural,
gradual and abrupt) on egg production of Pakin ducks in she subtropics.

Matsrial and Methods

General management

¢ 250 unsexed growing ducklings, batched on March 1971, were kept in
houses provided with waterers and hoppers under normal climatic conditions.
The growing ducklings were fed well balancd growing ration from hatch 1o
6 months of age, then a balancdd chicken-laying rat'on till the end of the
experiments. The mach was given ad libitum.

Experimental

Experiment 1

69 females and 32 males were selected from the original 250 unsexed
6 month-old growers. The birds were divided randomly into five groups :
A, B, C, D, and control. At the commencement of sexual maturity provided
with trapnests, each group was housed in a separate house. Group A was
subjected to 14 hr natural and gradual daylength with night feeding,
group B was treated ag group a without night feeding, group i was subjected
to 14 hr natural and adrput light increase in daylength with night feed-
ing, group D was treated as group C without night feeding the control group
wag subjected to natural daylight only without night feeding, The first
faying season began on September 18, 1971 until allthe birds ceased laying.
which: lasted for 13 weeks. At that time the birds started moulting at the
beginning of the fall and winter.

Experiment 2

After the end of the winter pause (118 days) by the commencement of
laying, 24 ducks and 8 drakes from group D were divided nto two groups
D, and D,  Similar number of the control group was divided into two
groups : control, and control. The four divided groups were placed
in four separate houses. “ Controly, and D, were subjeceted to 14 hr abrupt
daylength for all the 8 wecks. Control, was subjected to natural daylength
only for 8 weeks while the birds of D, were subjected to natural daylength
for the 1st 4 weeks and 14 hr abrupt davlength for the 2nd 4 weeks.
The second lay'ng season began on April 15, 1972 and continued for 8 weeks
when laying ceased and the long summer pause occurred,

Egypt. J. Anim. Prod., 16, No. 1 {1976)
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Light techniques

1) The gradual increase in daylength by artificial illumination was
insured by adding the artificial light in the evening on the basis of 18 min
of increaments weekly to attain 14 hr of both natural and arificial light,

2) The abrupt increase in daylenght was insured by adding the artificial
Bght from the beginming till the end of the experiment.

Data collection

Egg production

Egg production was studied for the two consectutive laying periods for
surviving birds in cach treatment on daily individual recording basis.  Average

egg number at weekly intervals were calculated.

Interrelationship of ege number on atmospheric conditions

Partial correlation and regression of ez number ‘on cEmatic conditions
were calculited. Daily maximum, minimum and mean atmospherie tempera-
ture °C, relative humidity and duration of day light hr were recorded
for the stafistical analysis. The average weekly temperature, relatve humidity
and du.mtionl of ,day light were illustrated n Fig. 1 and 2.

Statistical analysis

The statistical analysis was performed after Snedecor (1956) for analysis
of variance and partial correlation and regression.

Result and Discussion

Ege number

The first laying season for all the ducks including the control lasted for
13 weeks (Table 1 and Fig. 1).

The difference between the groups in egg number was statistically
highly significant (Table 1). The least significant difference between treat-

ments for total egg number per duck at 1% level was 848 and at 5% level
was 6.38 eggs.

Lighting regimes used here do not lengthen the laying season more tharn
the control. However, the major effect is due to the incrensed rate of Ty
ing. Although the abrupt lighting has a favourable effect on egg laying,
however, the mechanisms of egg layng coordinating with the endocrines
involved in this phenemenon, respond to a greater extent when this light is
gradually added to normal daylength. In normal fluctuations in daylength,
birds lay more eggs when daylength is increasing even that daylight is short.

Meanwhile, when daylight is decreasing, egg laying decreases even that daylght
is long.

Lgypt, J. Anim. Prod., 16, No. 1 (1976
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TA]_3LE 1. Average weekly and total number of eggs per duck and rate of response of the
first laying season, *

Treatments
Weeks

Control A B C D

1 0.11 1.00 0.53 0.50 0.44

2 0.44 C1.73 0.47 0.58 0.48

3 0.93 2.30 1.07 2.50 1.07

4 1.89 4.73 2.47 1.42 2:37

s .81 4,33 2.87 4.08 { 2.30

6 2.9 | 5.20 | 4,33 5147 ‘ 3.83

7 2.59 L 5.60 4.00 5.50) 415

8 ' 2,74 5,80 5.20 5.42 4.00

9 1.81 6.20 3.80 5.50 3.30

10 1.55 540 | 3.47 4.08 3.30

11 1.33 5.5 3.20 3.66 2.63

12 | 0.70 5.00 3.13 . 3.00 1.81

13 0.26 2.60 L.86 1.33 0.74

Total ** |, | | 19.12 ‘ 55.42 36.40 44.74 30.44

A
Rate of response 100.0 \ 289, 9 150.4 | 234.5 159.2

*  Age at sexual maturity averaged from 217.6 to 223.3 days for all the experimental

stock after which the experiment began.

#¥ L.S.D, between  treatments for total egg number per duck at 19, level was 48.8
and at 577 level was 6. 38 egg.

#4%  Assuming that egg number of the conlrol group = 100 %, F. value : 37.99%=
Highly significant at 19/ level).

Zakaria (1970) working on chickens, came to the same conclusions
observed in this work with ducks. He added that the effect of food availabi-
lity withdrawn rapidly after 7 weeks of treatment. But in the present study
the availability of food at the time of illumination was advantageous all over
the laying period.

Egypt, [. Anim. Prod., 16, No. 1 (1976)
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The annual pause began during winter when also the ducks perfromed
moulting (Table 2 and Fig. 2). This result seems to be a sepcific phenome-
non for ducks. Normally in chickens this pause and moult occurs in fall.
Thense ducks began the second laying season for a shorter period that lasted
for 8 weeks from the secons half of April until June 9.

R

TABLE 2. Average weekly and total nmmber of cggs per duck and rate of response of
the second laying season.

Treatments

Weeks

Conirol, D, D, Confrol;

1 1.58 2.00 1.42 2

2 2.50 3.08 2.08 3:00

3 2.25 3.50 2.08 317

4 2.17 3,33 2.25 3.00

5 2.24 5,75 3.00 3.50 _

6 1.83 2.75 2.50 2.50

T E.75 1.58 1.75 1.75

8 | 0.75 1.33 1.33 1.83

Total * . . . . 15.25 21.32 16.41 20.92
Rate of res-

ponse 9, *#* 100.0 139.7 107.6 137.3

* 1.8.D. between treatments for total egg number per duck at 9 level was 7.07 and
at 5% level was 5,30 eggs.

*%  Assuming the total egg number of the control 2 = 100 %.
F. value ; 2.90* (significant at 5% level).

Ducks seem to have quite different nature than chickens in thefr response
to light. This is clear when light stimulus is used alone away from any other
modification or feeding. It seemg that there # an accumulative effect as
observed when abrupt lighting for 14 hr was used for a long time in
the two seasons. The abrupt light for 14 hr caused the ducks to lay
more eggs than any other treatment that had taken a rest périod of natural
daylength. The light treatments were planned to break refractoriness that
was boserved in chickens.

Egypt: J. Anim. Prod., 16, No. 1 (1976)
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Interreiationship of ege number wn atmospheric conditions

It was worthwhile to indicate that the partial correlation of egg number
on minimum and maximum temperature and humidity per cent were highly
significant in the presence of artifical light and not significant in natural
daylight. So, attention would be considered to these atmospheric conditions
in mild weather, while humidity may be neglected in hot weather throughout
the lighting programme to increase the laying capacity (Table 3).

TABLE 3. Partial correlation of egg number (X,) on atmospheric minimum temperature
(X,), maximum temperature {X;) and humidity 2 (,).

1§t season 2ad season
Ttems o [
Control : Treatment Control [ Treatment
: R |
MNuoumber of davs . . . 91 91 56 56
Number of ducks/group 27 69 12 24
T B s 0.164 0.406%* 0.262 0.691% %
RS G 7 (R 0.178 0.026%* —-0.232 —0.601
Bl O S 0,039 —9.563 0.016 0.233

#  Significant at 597 level.
*+  Qignificant at 197 level,

TABLE 4. Partial regression of agg number (y) on atmospheric minimum temperature
{X )T, maximurn temperature (X.) and homidity 57 ().

lst seasom 2nd season
Itemms
Control Treatments Conirol Treatmients
Number of days. . . . g1 91 . 56 56
Number of dacks/group _ 27 69 12 24
by 123 .. ... 0.317 aaaTRe |0 00132 0.821%%
by 2.13 . .. . . 0.268 2.013%¢ —0.104 —0.793 %%
By 3325 5 o e v n -0.0I94' —0.826%% 0,023 " 0.137

¥  Significant at 5%, level
*%#  Signiciant at 1% level.

Egypt, |J. Anim. Prod., 16, No. 1 (1976)
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During the mild weather of the first laying season the increase humidity,
seems to play unfavourable role on egg number of the both the natural and
artificial ighted groups. The high temperature showed a decrease in egg
number in hot weather of the second laying season. The former unfavourable
effects are emphasized by the negative partial correlation of egg number on
humidity 9% in the first laying season and on maximum teraperature in the
second laying season (Tables 3 and 4),

The values of the partial regression of the egg number on these atmosphe-
ric condifion may assure their prominent effect on laying capacity when
.artifical light is considered (Table 4).
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