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ABSTRACT

A 4 x 2 factorial experiment was carried out to evaluate the effects of four
supplementary light intensity levels in combination with two sex ratios on the
productive and reproductive performance of Domyati ducks. Eighteen-weex-old, 552
Domyati ducks (456 duck hens and 96 drakes) were randomly distributed into 8
groups; four of which had a sex ratio of 6.1 while the other four groups had a sex
ratio of 4:1 (duck hens:drake) of three replicates each, housed separately in floor
pens and exposed to a daily photoperiod of 17 hours up to the end of the experiment
at 60 weeks of age. To maintain this daily 17-nour photoperiod throughout the
experimental period from 20 to 60 weeks of age, the length of natural day light was
supplemented with artificial light, providing light intensity leveis of 1.5 (served as a
controt), 10, 45 or 90 lux at birds' head level of the four experimental groups within
each sex ratio respectively.

The criteria of response were laying performance (age at sexual maturity, total
eggs number, laying rate%, egg weight, egg mass, feed consumption and feed
conversion), eggs fertility and hatchability percentages, some egg quality traits (egg
weight, shell weight, albumen weight, yolk weight, shell thickness and egg shape
index), some morphological measurements on reproductive organs (testicuiar, ovanan
and oviduct weights and oviduct length), and concentrations of some bloced
constituents (total protein, albumin and globulin), and gonadotrophic hormones (LH
and FSH).

Significant differences were observed in total eggs number, laying rate %, egg
mass, feed intake and feed conversion; but were not observed in age at sexual
maturity or egg weight, due to the effects of supplementary light intensity ievel or sex
ratic, in favor of the 10-lux suppiementary light intensity and 6:1 sex ratio

Eggs fertility and hatchability were significantly improved by exposing ducks
with 6:1 sex ratio to the 10-lux supplementary light intensity, and no further
improvement was achieved upen subjecting the ducks to 45 or 90 lux.

With the exception of a higher oviduct weight achieved with the 6:1 sex ratio,
neither supplementary light intensity level nor sex ratio affected significantly the
testicular and ovarian weight or the oviduct length.

Egg quality was not significantly influenced by either supplementary light
intensity leve! or sex ratio, except that a higher eggshell weight was achieved by the
exposure of ducks to supplernentary light intensity levels of 10, 45 or S0 lux.

Significant differences were detected only in levels of bloed plasma tctal protein
and gfobulin; in males at 40 weeks of age and in females at 60 weeks of age, due to
the effect of supplementary light intensity level.

Significant supplementary light intensity level by sex ratio interacticns were
found only for total eggs number, laying rate %, egg mass and feed conversicn;
whereas their effects were not interrelated for the other criteria.
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It could be concluded that, the use of a 10-lux artificial light in supplementing
the natural daylight length; to achieve a daily 17-hour photoperiod, in combination
with a sex ratio of 6:1 (duck hens:drake) for breeder Domyati ducks, is economic and
adequate to attain a satisfactory productive and reproductive performance.
Keywords: Domyati ducks, supplementary light intensity, sex ratio, Ilaying

performance, fertility and hatchability, egg quality, blood constituents.

INTRODUCTION

Water fowls (ducks and geese) production is one of pouitry production
branches which contributes in supplying meat, eggs and fatty liver. In
addition, they have natural immunity against some chicken infectious
diseases, such as Newcastle, Marek's disease and Leukosis.

The environmental conditions such as photoperiod, light color and
intensity, nutritional status, housing density and sex ratio are contributing
factors affecting the reproductive performance of ducks.

The principles of photoperiodism are not complicated, but their
application in practical poultry production has sometimes been
misunderstood. It seems worthwhile, therefore, to go over some old ground,
pointing out as we go some of the lessons that seem not to have been fully
applied in practice (Morris, 2004).

Early studies were concerned to explain the influence of natural day-
length on the performance of laying fowls (Whetham, 1933; Morris and Fox,
1958).

Although the effects of artificial day lengths on the reproductive
performance of domestic poultry is well described, yet the responsiveness to
light intensity is not well defined. In general, long day-lengths such as 14 to
16h light/day with a minimum light intensity threshold level are used to
stimulate and maintain reproduction, and artificial light is often necessary to
supplement the length of natural daylight in curtain sided pouftry breeder
houses (Davis ef al., 1993).

Early studies (Morris and Owen, 1966) indicated that a minimum light
intensity of about 10 fux was needed to support normat egg production, but
no additional benefit was observed for increasing the light intensity beyond
that level. Lewis and Morris (1999) showed that rate of lay exhibits a
curvilinear response to iluminance and that a light intensity of 5 tux probably
gives the optimal balance between lighting cost and egg production income.
A more recent study with growing puliets indicates a photoperiodic threshold
at around 2 lux {Lewis ef al, 1999). Hill et al. (1988) and Tucker and Charles
(1993) have shown no significant differences in egg yield with light intensity
levels ranging from 34 to 1.75 lux.

However, one scientific report indicated a negative effect of increasing
light intensity on egg production in turkeys (Jones ef al, 1982), as they
reported that hens exposed to 160 lux had poorer egg production than hens
subjected to 85 iux.

One of the major problems encountered by the duck producers is
determining the optimumal sex ratio (number of female ducks/drake to
achieve the optimum reproductive efficiency in breeder flocks. The commonly
used ratio of females to male in duck breeder stock is 4 duck hens:1 drake
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(20% males). Davis et al. (1993) indicated that a breeder duck flock having
15% males was capable of achieving optimum eggs fertility.

The present study was designed to evaluate the effects of using
different leveis of supplementary light intensity levels and sex ratios on some
productive and reproductive traits of Domyati ducks.

MATERIALS AND METHODS

The present study was carried out at El-Serw Poultry Research
Station, El-Serw, Domietta, belonging to the Animal Production, Research
Institute, Agricuitural Research Center, Egypt.

Experimental birds and management:

Domyati ducklings were obtained from EL-Serw hatchery unit and
housed in well-ventilated, wheat straw-littered brooding pens for the first 4
weeks of age. Brooding temperature was maintained at about 30° ¢ at the
first three days of age using gas heaters, then it was decreased daily by 0. 50
C until reached 25° C and kept constant up to 21 days of age. Thereafter, the
ducklings were permitted to move freely to yards during the day light period.

Duckiings were fed a starter ration from one-day old to 6 weeks of age
and a grower ration from 6-18 weeks of age, thereafter, a layer ration was
offered from 18 weeks of age up to the end of the study (60 weeks of age).
Composition and chemical analysis of all rations are shown in Table 1.
Rations were offered to birds in a dry-mash form. Fresh and clean water was
available ali the time.

Table (1): Composition and chemical analysis of the rations offered to

the ducks throughout the experimental period.

Ingredients (%) Starter Grower Layer
Yellow corn 65.00 63.00 66.00
Soybean meal (44%) 30.45 15.50 21.50
Wheat bran 0.865 17.78 274
Dicatcium phosphate 1.80 1.25 1.50
Limestone . 1.40 1.80 7.60
Vit. + Min. premix 0.30 0.30 0.30
Sait (NaCl) 0.30 0.30 0.30
D.L. Methionine 0.10 0.07 0.08
Total 100 100 100
Calculated analysis
Crude protein; (%) 19.12 15.04 155
ME (Kcallkg) 2865 2687 2724
Total calcium ;{%) 1.03 1.04 i 3.41
Total phosphorus; (%) 0.72 0.72 0.64
Methionine; (%) 0.15 0.11 0.1
Lysine; {%) 0.11 0.09 0.09

" Al ingredients were available at El-Serw Station; where they were ground and then well
mixed.

~ Contents per 3 kg premix: Vitamin A 10,000,000 U, vitamin D; 1,000,000 IU, vitamin E
10 g, vitamin K3 1 g, vitamin B. 1 g, vitamin B; 4 g, nicotinic acid 20 g, pantothenic acid
10 g, vitamin 8s 1.5 g, vitamin B.; 10 mg, folic acid 1 g, biotin 50 mg, choline 5004, zinc
459, copper 3 g, iodine 0.3 g, iron 30 g, selenium 0.1 g, manganese 40 g and carrier
CaC0s to 3000 g.

™ According to NRC (1994)
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Experimental design and Light regime practiced:

Using artificial light source to supplement the length of natural daylight,
during the first week of age ducklings were kept under a 24-hour photoperiod
per day, afterwards the length of daily photoPeriod was decreased by 2 hours
weekly until reached 14 hours daily at the 6" week and maintained constant
up to 18 weeks of age, then it was gradually increased by one hour weekly
until the daily photoperiod reached 17 hours at the 21% week and kept
constant up to the end of the study at 60 weeks of age.

At 18 weeks of age, 552 healthy birds (456 females and 96 drakes)
were chosen randomly, weighed and leg banded; then they were distributed
into 8 experimental groups; four of which consisted of 60 duck hens and 15
drakes each (with sex ratio of 4 females to 1 drake), whereas the other four
groups consisted of 54 duck hens and 9 drakes each (with sex ratio of &
femaies:1drake) of 3 equal replications, housed separately in a well-
ventilated, wheat straw-littered floor pens. At 20 weeks of age groups of
ducks within each sex ratio were exposed to different supplementary light
intensity levels of 1.5 (served as a control), 10, 45 or 90 lux, respectively, 1o
the end of the study at 60 weeks of age. _

Thus, during the experimental period from 20 io 60 weeks of age the
natural day light was supplemented by artificial light to reach a daily
photoperiod of 17 hours. This supplementary artificial light was supplied by
incandescent bulbs (fitted with reflectors) having electric powers of 10, 40,
100 or 200 watts, installed at a height of 2.1 m from the litter, providing light
intensity levels of 1.5 (control), 10, 45 and 80 {ux at the levels of birds' head,
respectively. Light intensity was measured by a photometer as an average of
five readings at 5 sites in each pen. The supplementary artificial light period
was divided to be one hour in early morning before sun-rise and the
remainder was added at sunset (North and Bell, 1990} using automatic switch
timer.

Parameters estimated:
Laying performance (20-60 weeks):

Age at sexual maturity was estimated as the age of ducks at which the
first egg was produced in each pen. Also, records on total eqggs produced per
duck, laying rate%, egg weight, egg mass, feed intake and feed conversion (g
feed/g egg) were maintained.

During the duration of this study, 8 batches of hatching eggs were
incubated monthly, beginning at the 2" month of lay. Eggs fertility was
examined at the 7" day of incubation. Hatchability percentage (% of fertile
eggs) was also calculated. Four egg quality tests (120 eggs in each test)
were performed when the ducks were 24, 32, 40 and 60 weeks of age, to
evaluate some parameters of egg quality (egg weight, shell weight, albumen
weight, yolk weight, shell thickness and egg shape index). At the end of the
expenment (60 weeks of age), 6 birds per treatment (3 males and 3 females)
were slaughtered to take some measurements on the reproductive organs
{weights of testes, ovary and oviduct, as well as oviduct length).

Blood constituents:

Blood samples were collected at 40 and 60 weeks of age from the wing

veins of 6 drakes and 6 female ducks per treatment into heparinized tubes,
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then blood plasma was seprated by centrifugation at 3000 rpm for 15
minutes. Some bilood plasma constituents were estimated, in the laborataries
of Animal Production Research Institute, Dokki, Cairo; using commerciai kits
(Pasteur Lab. Egypt-USA) for the determination of concentrations of plasma
total protein (Doumas, 1975), albumin (Doumas ef al, 1971), and LH and
FSH {Moudgai and Madhwa Raj, 1974).

Economic efficiency:

Production costs were estimated on the basis of the prevailing market
prices of electricity, feeds and day-old ducklings during the experimentai
period. Economic efficiency (EE) was calculated as net returns times 100
divided by total cost.

Statistical analysis:

Obtained data were analyzed by a twoc-way analysis of variance, using
the Genera! Linear Models procedures of the siatistical analysis system
{SAS, 1996). Duncan's multiple range test (Duncan, 1955) was used to
detect the significant differences between means of the different grecups.

RESULTS

Laying performance:

Due to the application of supplementary fighting intensities, significant
differences (P<0.01) were observed in total number of eggs produced per
duck, laying rate %, total egg mass/duck, feed consumption/duck and feed
conversion ratio, whiie age at sexual maturity and egg weight were not
significantly affected (Table 2). The age at sexual maturity was approxirnately
equal for duck groups subjected to 10, 45 or 90 lux. It was abserved that the
1.5 lux-group (control) was the latest one to reach sexual maturity, it was
observed that subjecting the ducks to supplementary light intensities from 10-
90 lux resulted in significantly higher means of egg production (laying rate%)
than the control group (1.5 lux). The best egg production was recorded for
ducks kept under supplementary light intensity level of 10 iux, whereas the
poorest one was recorded for the control ducks. Meanwhile, the ducks
subjected to 45 and 90 lux were intermediate in this respect. Total egg mass
per duck ranged from 11.13 kg (10 Jux-group) to 7.79 kg (1.5 lux-group). The
best value of feed conversion ratio (4.07) was exhibited by the 10 lux-group,
while the poorest one (5.43) was recorded for the 1.5 lux-group (control). The
10 lux~-group was the best in respect of egg weight followed by 45, 1.5 and 9C
lux treatments in a descending order with no significant differences.
Increasing the supplementary light intensity beyond 1.5 Iux ({(control)
increased the total feed consumption per duck throughout the whole
experimental period (20-60 weeks of age) by 9.3, 8.5 and 8.3% for ducks
exposed to 10, 45 and 90 lux, respectively (Table 2).

With regard to the effect of sex ratio, the present results indicated that
groups of ducks having the wide sex ratio (6:1) attained significantly (P<0.01)
greater values for egg production (laying rate%), egg mass and feed
consumption and better feed convertion than those of the narrow sex ratio
(4:1). No significant differences were detected, however, in age at sexual
maturity or egg weight (Table 2), due to the effect of sex ratio.
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Table (2): Effects of supplementary light intensity level and sex ratio on
laying performance of Domyati ducks from 20 te 60 weeks of age

Age at Total Feed
: Egg | Total egg Feed .
sexual eggs Laying : . __|conversion
e maturiy producea rate (4) |10 U2 (SY TSI rato g

{days duck g P gp feed/qg egg)

Light [L.(15) 16324138 119.048.5 142.5:+3.047|65.1+0 2] 7.79520.54° | 41.4812022° | 5.43+0.4°
intensity L, (10} [158.20.79( 173.0+2.9a {61.821.02°165.4:0.3(11.13520 21" 45.323+0.21" | 4.07:0.1°
level  |L.(5) | 58.5:0.96| 165.0+2.6° | 58 9£1.0° |65.320.4110.329:0.35° 44.988+0.33° | 4.4020.1°
(LuxkL |1, (o901 |158.7x4.62] 163.841.7" | 58.5:0.6" [64.6:0.3{10.6370.10°| 44.934+0.21° | 4.23:003°
Sex ratio; [Si(«1y [159 9+1.33| 147.428.3 | 52.7+30° 164 8:02(9321£0.48° | 43.671+047° | 4.8310.3
S{females

L * L] L] o b
: drake) 158.3+2.14( 163.044.8" | 58.2:1.7 65.3:0.2[10.62?&0,30 44 69310 .48 4.22:01

5:(8:1)

163.0+¢2.31] 137.7+3.3 | 48.2+1.2 [65.1£0.3| 8.996+0.04 | 41.953:0.16 4.63+0.03
L2XS, 1158.3:0.88] 167.0£1.0 l 59.7:0.4 164.7+0.6]| 10.684+0.02 | 44.89520.14 4.20+0.0
Interactio | LoXS; |158.0+1.53| 179.0¢2.0 | 63.9:0.7 [65.6+0.1| 11.586x0.14 | 45.752:0.13 3.93:0.03
n; LXS [LXS, 1150.0:2.00) 160.7:3.4 | 57.4+1.2 }64.7:0.5] 9.555:0.02 | 44.292:0.21 4.63+0.03
L1XS4 |158.0+0.58; 169.322.2 | 60.5+0.8 |65.8+0.4| 11.103£0.02 | 45.685+0.15 410200
LaXS) (159.0+4.73( 161.741.7 | 57.740.6 164.4:0.2| 10.449:0.07 | 44.488:0.12 4.27+0.03
LX5; [158.3+9.17( 166.042.5 | 59.3+0.9 |64.8+0.5/10.824x0.14 | 45.380+0.11 4.20:0.1

LiXSy ]163.3£2.03] 100.3£1.5 ]735.510.5 65.620.4] 6.59510.08 | 41.009+0.05 6.22:0.1
L1 XS

Overall mean [159.6+1.06] 155.2+4.0 | 554:1.4 [65.1+0.7] 9.974:0.13 | 44.182:024 | 454201

** Means for each factor within each column having similar fetter(s) are not significantly
different at P< 0.05.

Significant (P<0.01) supplementary light intensity leve! by sex ratio
interactions were observed only for total number of eggs produced per duck,
laying rate %, egg mass and feed conversion ratio. These clearly showed the
highest egg production and the best feed conversion for ducks kept under
supplementary light intensity of 10-lux and 6.1 sex ratio (Table 2).

Fertility and hatchability of eggs:

The means of eggs fertility percentage obtained for eggs produced by
ducks exposed to supplementary light intensities of 10, 43 and 90 {fux were
nearly sim.lar and all were significanilty (P< 0.01) better than that obtained by
the control group (1.5 lux ) by 7.0, 6.2 and 6.0%, respectively (Table 3),
Similar trend of response was observed in hatchability percentage of fertile
eggs; where the corresponding increases (P< 0.01) were 13.6, 11.3 and
12.4%, respectively, as compared to the control group (Table 3).

irrespective of the supplementary light intensity level, eggs fertility and
hatciicoility percentages were significantly (P< 0.05) improved by 2.1 and
1.8% respectively, when the sex ratio was widened from 4:1 to 6:1 (Table 3).

Interactions between the effect of supplementary light intensity leve! and
sex ratio were not significant for percentages of fertility and hatchability of
fertile eggs (Table 3).

Morphological response of the reproductive organs:

The supplementary light intensity level had no significant effects on
either absolute and relative weights of testes, ovary and oviduct or the
oviduct length of ducks at the end of the experiment (60 weeks of age). It was
observed, however, that the group of ducks subjected to a supplementary
light intensity level of 10 lux had slightly higher values for these traits than the
other groups, except for the oviduct length.
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In this regard sex ratio had no significanl effects on the morpholegical
measurements of repeoductive organs, except for the absolute and relative
weights of the oviduct which were significantly higher for ducks kept under
the 6:1 sex ratioc compared with those of ducks kept under the 4.1 sex ratio by
50.3 and 60.0%, respectively (Table 4).

The interactions between the effect of supplementary light intensity level
and sex ratio on absolute and relative weights of testes, ovary and oviduct as
well as oviduct fength were not significant (Table 4).

Table (3): Effects of supplementary light intensity level and sex ratio on
fertility and hatchability percentage of eggs produced by
Domyati ducks

Treatments Fertility % Hatchability% |
L {1.5) 88.0+:08° 751+09°
S . ) L, {10} 95.1+0.4 7 85.3+08°
Light intensity level (lux); L L, (45) G4 4:07° 836:08°
L. (80) 84.2:05° 84.4:0.9°
) ] . Sy (4:1) 92.2¢.05° 81.3z08°
Sex ratio (females:maie);S S, 51) 04 120.5° R
LsXS4 88.1%1 2 73 8+1.3
L. XS, 89.7+x1.0 764212
L.XS 93.3+08 84 6+1.4
— L2X8, 95.2:07 86.0+11
Interaction; LXS LoXS: 02.5¢1.0 83.121.0
LaXS, 96.3+£0.7 84.1+1.2
LX5, 94.8:05 83.8¢1.2
L XS, 95.4x0.7 84.9+1.2
Qverall mean 93.1243 82 1+4.9

Means for each factor within each column having similar letter(s) are not signiﬁcantl}
different at P< 0.05.

Table (4): Effects of supplementary light intensity level and sex ratio on
certain morphological measurements of the reproductive
organs of male and female Domyati ducks at 60 weeks of age

Testicular weight ; Ovarian weight Qviduct weight | Oviduct

Treatments g % o % g %, It:gr?'t)h
Light 1(1.9) 64.4+56 [4.3:0.3] 28,4475 | 1.820.4 | 37.529.2 | 23:0.5] 38.3+8.7

intensity [ L;(10) 79.0¢+1.4 1474031 48.0:50 | 32:03 | 604882 [ 41406 497+28
level (Lux);L! L, (45)% 68.0¢4.2 | 4.5+0.2] 42.7+55 | 3.120.4 [49.9+10.4][36+0.7 | 44.2+35
L. (90 64.7+45 [3.7+0.1[ 351230 | 26+0.3 [ 423+83 [31:06 ] 508+3 86
Sex ratio; S [ S: (41} 65.9+4.0 [4.3+0.2| 373253 | 2.5:0.4 [38.0:6.27(25:0.4%] 43,0248

{females: | o )| 722623 |43202| 30.8¢31 128021 |57.1258° |4.0:0 4] 49.0+1 9

drake)
L1XS,| 55,0281 {39+05[24.43146| 1.4+0.8 | 30.2¢89 |{1.721.0|28.0+14.7
LiXSg| 73.7¢2.3 | 4.7+0.2| 12.8+7.4 | 2.2+04 | 448+35 | 29202 | 50.7+6.1
LoXS1| 78.2¢0.9 |5.0+0.2 | 46.3+¢99 : 3.0406 | 56.1#92 | 37207 | 48.7+54
Interaction; | LoXS; | 79.7¢2.8 {43205 49.825.1 | 3.4+0.4 | 648+5.1 [44+1.1] 50.7t28
LXsS L3XS4 ) 66.0£9.2 | 44:0.5145.7+10.9) 3.3+08 | 32.6+8.7 [24+06 | 45.0¢75
L:XSy| 70.0¢0.8 | 46202 38,7250 | 2.9+0.4 | 67.0+3.1 {4800/ 43322
LXSs | 84377 [3.640.1 | 32.7+6.4 | 22205 | 329+1.0 | 22+07 | 50 3+72
LoXS,| 65.2¢466 13.8+03( 37.5¢56 | 29404 | 51.6¢26 | 3.59:0.9] 51.3+35
Overall mean 69.0£10.0| 4.320.6 | 38.5¢15.1| 2.7+0.9 | 47.5+21 [3.3+t1.4[46.0¢12.5]
*¥ Means for each factor within each column having similar letter{s) are not significantly
different at P< 0.05.
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Egg quaiity traits: ) :

Eggs produced by the ducks exposed to supplementary light intensities
of 10, 45 and 90 lux had significantly (P< 0.05) higher means of shell weight
than those of the control (1.5 lux ). However, egg, yolk and albumen weights,
shell thickness and egg shape index were not significantly affected by
supplementary light intensity level (Table 5). -

Apant from the ‘effect of supplementary light intensity level, it was
observed that aill egg quality traits were not affected by sex ratio (Table 5).
The effects of supplementary light intensity level and sex ratio on egg quality
traits were not interrelated (Table 5).

Blood plasma constituents:

Supplementary light intensity level had significant (P< 0.05) effects on
plasma total protein. and globulin concentrations of 40-week-cld drakes;
where the control group exhibited higher values than those of the oiher
groups. However, plasma concentrations of albumin and albumin/globulin
ratic were not significantly changed in these 40-week-old drakes in response
to the varying supplementary light intensity levels. On the other hand, in the
40-week-old female ducks, supplementary light intensity level did not
significantly affect plasma concentrations of total protein, albumin and
globulin  or albumin/globulin  ratio. However, it was observed that
albumin/globulin ratio was gradually decreased in these 40-week-old duck
hens with elevating the intensity of supplementary light from 1.5 up to 90 lux
(Table 6).

Table {5): Effects of supplementary light intensity level and sex ratio on
egq quality parameters of Domyati ducks

Eqqg quality parameters
Egg Shell [Albumen!| Yolk Sheil
Treatments Weight | weight | weight | weight | thickness Egi%‘;g:pe
() @ | (g @ | (mm)
Light intensity tevel|L, (1.5) 66.3+1.1 | 7.6101 36.940.7 | 21.78+0.5 | 0.32110.010 | 0.775+0.001
(lux); L Lp(10y _ [67.9+08({82:+017[ 37.6:04 [2221406 [0.381+0.003 [ 0.779+0.010
L, (45) 67.9+1.1 [ 812017 | 37.220.7 | 22.6240.6 | 0.322+0.003 | 0.773+0.003
Ls (90) 66.1x1.0 1 7.9:0.1° | 36.3:06 | 22.02+0.5 | ¢.330+0.003 | 0.783+0.004
Sex ratio (S, @) 66.9+0.7 1 7.9:01 | 37.040.5 2208404 0.353+0.030 0.781+0.004
(females:male),S  [3; (6:1) 67.2:0.7 | 7.920.1 | 37.0:0.4 | 22.23t0.4 | 0.329+0.002 | 0.774+0.003
Interaction; LXS |_LwXS. 66.4+16 | 76402 [ 373411 | 21.504¢0.6  0.435+0.11 | 0.77410.01
Li XSy 66.2£1.7 1 7.6+0.1 | 36.5+0.9 |22.06+0.8 [ 0.326+0.004 ) 0.776+0.01
LaXS4 68.0£41.0 | 8.0:0.2 | 38.2:0.6 | 21.90+0.8]0.330+0.004 | 0.778+0.01
LoXS2 67.841.2 | 8.4+0.1 | 36.940.6 |22.53+0.5]0.33120.004 | 0.779+0.09
LaXS 6761171 8.0+0.1 | 36.8:09 | 22.8840.9 1 0.320+0.004 ; 0.78310.004
LLgXSz 68.1+1.5 | 81£0.2 | 37.721.0 |22 36+0.8 | 0.324x0.004 | 0.763+0.003
[LaXS, 65.7+1.5| 7.9:0.2 | 385409 !220540.810.326:0.004 | 0.789+0.01
L.XS2 665114 7.7:0.2 | 36.8+09 [21.98+0.8 ] 6.334:0.01 | 0.77840.01
Overall mean 67.1£2.6 | 7.9:0.5 | 370:19 [2216+1.1[0.341+0.139 [ 0.777:002 |

=D Means for each factor within each column having similar letter(s) are not significantly
different at P< 0.05.
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Table (6): Effects of supplementary light intensity level and sex ratio on
some blood constituents of male and female Domyati ducks

at 40 weeks of age
{ : Blood ptasma constituents at 40 weeks

Mates Females
Treatments Tota_l Albumin: | Gtobuin: ] Total Albumin; Globulin; )
protein A o1 00mIG i 100ml AJG ratio] protein A q/100mi G AIG ratio
gioomi {9 9 gioomi P 9 gi100m!

Light |L.(1.5)15.370.1" | 2.82:0.1 [ 2.55:0.3" | 1.2020.2 [ 5.30+0.3 |3.20:0.21} 2.07+0.1 | 1.58+6.1
intensity | L, (10) [5.2720.2" | 2.7720.2 [2.50+0.1" |1.11+0.07| 5.3020.3 | 2.9420.2 | 2.33:0.3 [1.3410.16
level ['(,(45) |4.63:0.1"| 2.880.2 | 1,75:0.1° |1 6820.13] 5.02+0.3 | 2.78+0.2 | 2.23:0.1 [1.2720.14
{LuxhL [T, (90} |4.48:0.2° | 2.58:0.2 |1.80:0.2™| 1.49:0.3 | 5.2420.3 [ 2.72+0.2 | 2.52:0.1 [1.08:008
Sex ratio; | 5, (41) | 496102 | 2.76+0.1 | 2.18:0.2 |1.36+0.12] 5.3320.2 | 2.9820.2 | 2.34:01 |1.33+0.11

S (females o 1o.1)| 4.92:0.1 | 2.74:0.1 | 218202 | 1.3840.2 [5.07:0.14| 2.8320.1 | 2.23+0.1 |1.30:0.09

drake}
XS, | 5.4310.6 {2.90+0.06{ 2.53+0.5 | 1.29:0.4 | 540:0.5 | 3.33£0.3 | 2.07+0.3{ 1.49:02
L,X5; 15.30+0.2 |1 2.7220.2 1 25703 | 1.11+0.2 | 510201 |3.07x0.08{ 2.07=0.1 | 1.49+0.1
L;XS5, | 55003 | 2.93:0.3 | 257+0.1 | 1.15+0.2 | 5.37+05 | 2.70:0.3 | 267+05 | 107:0.2
nteraction;| L,XS 5.03+0.3 | 2.60+0.2 | 2.4320.1 |1 07£0.04) 517+0.4 | 3.17+0.2 | 2.00:0.2 | 1.60+0 1
LXS L3yXS, | 4.53:04 | 2.87+0.3 [ 1.6720.1 | 1.72£0.2 | 5.13+04 { 303204 | 2.10=02 | 1.46x0.2
L1XS 4.75+0.2 | 2.80+0.1 | 1.83+0.2 | 1,64+0.3 | 4.90+0.4 | 2.5320.2 | 2.37x0.2 | 1.08+0.1
LaXS¢ { 437202 | 2.43+02 ] 19302 | 1.29:0.2 | 540+05 ; 2.87+0.4 [ 2.53+0.2 | 1.12201
LXS; | 460:03 | 2.73+0.2 [ 1.87+0.4 | 1.70:0.5] 507+0.2 | 2.57+0.3 | 2.50+0.1 | 1.04+02
L_Overa!l mean  14.94+05512.76:0.38} 2.18+0.2 | 1.37+0.2 ) 5.22+0.5 | 2.91+0.5) 2.2940.4 | 1.32+0.2
o Means for each factor within each column having simifar letter(s) are not significantly

different at P< 0.05.

At 60 weeks of age, it was observed that suppiementary light intensity
leve! had no significant effects on the studied plasma traits of Domyati
drakes. But at the same age (60 weeks of age) the suppiementary hght
intensity level had significant (P<0.01) effects on plasma iolal protein and
globulin concentrations of female Domyati ducks; where the controi group
had higher values than those kept under supplementary light intensity of 10,
45 and 90 lux. On the other hand, the concentrations of plasma albumin and
atbumin/globutin ratio in these 60-week-old duck hens were not significantly
affected by supplementary light intensity level (Table 7).

it is worthy noting that sex ratio under which the ducks were kept (4:1 or
6:1) had no significant effects on the concentrations of plasma total protein,
albumin and giobulin, or on A/G ratio either at 40 or 60 weeks of age (Tables
6 and 7).

The effects of supplementary light treatment x sex ratio interactions on
all studied plasma traits in males and females at both ages were not
significant (Tables 6 and 7).

Biood plasma LH and FSH:

Concentrations of LH and FSH in blocd plasma of male and femaile
Domyati ducks were not significantly affected by supplementary light intensity
level at 40 and 60 weeks of age (Table 8). Concentrations of LH and FSH in
bloed plasma of drakes (at 40 and 60 weeks of age) were slightly modified in
response to increasing supplementary light intensity level without any
constant trend. in females, concentrations of blood plasma LH and FSH (at
40 and 60 weeks of age) were slightly increased with increasing the
supplementary light intensity level,
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Table (7): Effects of supplementary light intensity level and sex ratio on
some blood constituents of male and female Domyati ducks
at 60 weeks of age

—

Blood plasma constituents at 60 weeks

Males Females
Treatments Total Albumin;Globulin; NG Total |Albumin;Globulin; AG
protein A G ratio protein A G ratio
¢/100mi| g/100ml | g/100mi Fgmml g/100ml | g/100ml

in:—;g:l!t (k) |46202] 28101 | 18203 | 1.7:0.2 5.7+0.1% 2.920.1 12.920.1* |1.0:0.04
,eve.y L2(10)]| 44302 2.6¢80.2 | 1.8+0.2 | 1.4820.2 [4.74D 27 26201 | 2.0£0.2° |1 33:0.17]
(Lux);L [3(45)39#0.1]2.3+0.2 | 1.6+0.1 [1.5240.2|49+0.27 2.6+01 [2.3+0.2° [1.17+0.12
L 00)}4.0220.2{2.3520.1 [1.67£0 1 [t 4620.13/4.8:0 27 2.6:0.1 [21:02° [1.32:0 18

Sex ratio; [5-(21)4.2%0.2| 2.520.1 | 1.820.1 |1.4820.2|5.0+0.2| 2.7+0.1 | 2.320.2 |1.2520.1
S‘;ﬁ;’;‘:’fs's:(sn 42+0.1( 26501 | 1.7+0.1 | 16201 15.050.2] 27+0.3 | 2.320.1 {1.1720.1
[,XS5, 45204 2.8+0.1 | 1.7+0.5 | 1.8620.515.7£0.2| 2.9:0.1 | 2.820.2 [1.04+0.07
L. XS] 47203 2.8+0.1 | 1.9:0.3 [154203|5.7¢01| 2.8201 | 2.9+0.1 |0.98+0.03

X5 4.4305] 2.4+0.4 | 2.0+03 |1.31204(4.7:03] 250.2 | 2.220.2 | 1.1920.1
Interaction;{,XS4 4.4£0.2 | 2.7+0.2 | 1.7+0.2 | 1.66+0.2/4.6+0.2) 2.7#0.1 | 1.920.2 |1.4820.2
LXS  |[,XS543.9201] 2.220.1 | 1.720.1 | 1.34+0.2|4.9:0.3] 2.720.1 | 2.2+0.3 [1.25¢0.2
[:X5]3.0+02] 2.4¢0.3 | 15+0.1 | 1.7¢0.3 |4.9+0.3]| 25200 | 2.4+0.3 [1.0960.2
LX5,]4.1204| 2.420.1 | 1.7+0.2 [1.4120.1 [4.7+0.3| 2.7#0.1 | 2.0+0.3 | 1.5:0.3

L. X5]530201] 23201 | 1.6:0.2 | 1.5:0.3 |4.820.2] 2.5:0.2 | 2.3:0.3 [1.13:0.2
Overall mean | 4.2+0.5 | 2.5+0.4 | 1.7+05 | 154205 (50+0.4] 2.7+0.2 | 2.3:04 (1.21+0.1 ]

*™ Means for each factor within each column having similar letter{s} are not significantly
different at P< 0.05.

The sex ratio had no significant effect on LH and FSH concentrations in
blood plasma of male and femaie Domyati ducks at 40 or 60 weeks of age

(Tabie 8).

Table (8): Effects of supplementary light intensity level and sex ratio on
plasma concentrations of LH and FSH {ng/ml) of male and
female Domyati ducks at 40 and 60 weeks of age

Blood plasma constituents
At 40 weeks At 60weeks
Treatments Males Females Males Females
LH FSH LH FSH LH FSH LH FSH
_ Light b 1415203 |4.02:06| 1.43£01 | 2.78+05 | 0.53:0.13 | 3.45:02 | 1.56:0.2 | 3.50:0.4
intensity | (1.5
tevel {LuxhL|L, (10)] 1.61£0.4 | 3.08+0.8 | 1.83+0.2 | 3.81+0.5]0.34:0 10 [ 3.52:06 | 1.6620.1 | 42011.4
L3(45)11.52205 341204 | 1.70+0.1 [3.51+0.3 (0512013244204 | 1.7240.2 1420403
L, {90) 0.69+0.2 | 2. 4820.5] 1.77£0.2 | 31506 | 0.77+0.30 | 2.83+0.4 | 1.80+0.2 | 3.66+0.3
Sex ratio; S (5'1) 1.05:0.3]3.50:0.3 | 1.80+0.1 |2.5040.2 | 0.5420.13 1 3.01£0.3 | 1.60+0.1 | 3.84:06
{females: -
drake} (:-‘;) 1.44303[3.02:04 1 160+0.2 | 3.6040.3 | 0551012 |2.7620.3 | 1.70+0.2 3.60+0.7
Li XS, | 1.43+0.7 { 3.0420.7 | 2.28:02 {3.31£0.8]0.7120.02 ! 3.45:0.2 ) 1.45+0.1 |3.33+06
Ly XS, | 087401 5.0:0.8 [ 1.38:004 |4.31205 | 0.34:010 ] 3.46+0.5 | 168104 {357:07
LoXS: | 1.44208 1 3.40£09 ]| 161202 [1980+0.2 0342004 25209 | 1.63+01 |2.48:04
Interaction; {L;XS,]1.78+0.2 | 2.75+0.5 | 1.24+C0.1 |3.70+0.7 | 0.3540.20 | 3.13+¢.0 8 | 1.28+0.1 {5.8612.5
LXS L4X5,| 067203 14.1020.5] 1.62+0.2 |2.30+0.3 | 0.48+020({2.60:0.4 | 1.77:0.4 [6.40+1.7
L4%5,12.3820.7{2.7%20.4 | 1.76:0.1 { 2.7¢0.4 [0.54+02012.27+0.8 | 1.67+0.1 | 1.95+0.3
LiXS; |0.6520.3{3.32:0.8] 153202 | 2.5+0.1 |0.5720.40|3.49:06{ 1.4940.1 | 318105
LiXS2 | 0.7440.3 | 1.6420.2 | 2.0120.2 |3.80+1.1|0.97£0.40 [ 2.1620.3} 2.11+0.3 |2.9420.3
Overall mean 1.24x0 9 [ 3.2041.1 | 1,6820.24 | 3.06+41.0 [ 0.54+£0.90 [ 2.88+1.1 | 1.64+0.43 | 3.70+0.5
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No significant effects of supplementary fight treatment x sex ratio
interactions were observed on plasma FSH and LH concentrations in male
and femnale ducks at 40 and 60 weeks of age (Table 8).

Economic efficiency (%):

Table 9 illustrates items invoived in calculating the economic efficincy
(EE) of producing settabie eggs (ie. ducklings production) under the four
supplementary light intensity levels and the two sex ratios applied in this
study. General speaking, the calculated values of EE for the experimental
groups of Domyati ducks subjected to the higher levels of supplementary light
intensity (10, 45 and 90 lux} were considerably higher than that of the control
group (1.5 lux), with the highest EE value recorded for those exposed to 10
jux. This was mainly attributed to higher egg production (Table 2) and higher
eggs hatchability percentage (Table 3) of these duck groups as compared to
the control group. Higher EE vaiue was also recorded with the 6:1 than with
the 4:1 sex ratio.

Table (9): Effects of supplementary light intensity level and sex ratio on
economic efficiency of egg production and incubation of eggs
produced by Domyati ducks from 20 to 60 weeks of age

Cost

Etectricity| F5€0 eTO;a; Costlegg| Total | Total {Net
Treatments :f‘;:f;‘l(y per | Total pmgUCE 4 Produced! hatched lincome|return! EE%

p(L.E) c(gru-_uél; {L.E} by duck (L.E) [duckiings| {L.E} |{L.E}
Light intensity [L, (1.5)| 006 |456 /4566 119 | 0.38 795 795 | 338 [740
levet (lusy;L [L,(10) | 024 14990150.14| 173 | 029 138.0 | 139.0 [ 889 [177.3
L;(45) | 059 1495 [50.09] 165 0.30 1302 | 1302 | 80.1 [159.9
{90y | 117 | 454 |5057| 163.8 0.31 1314 | 131.4 | 8G8 |159.8
Sexralio]S, (4:1}] 0515 ! 434 [48.56] 1474 0.33 1105 | 1105 [ 619 [1275
{females:male).81S, (6.1)] 0.515 (491614568] 163.0 0.31 1270 [ 12707 77.3 [1556

DISCUSSION

The study of light intensity or sex ratio in the fowl is complicated by
the interactions of numerous factors which may hinder straightforward
explanations. There is, however, a voluminous literature on the use of light
intensity and sex ratio in poultry production; as a husbandry procedure, to
improve the productive and reproductive performance. In this connection,
little research has been carried out on ducks. Therefore, due to the fact of
existing genotypic differences in the response of the different poultry genera
to such procedures, the comparison between the current results and those of
other investigators may sometimes lose its validity.

Concerning the effects of supplementary light intensity level, the
present results showed that groups of Domyati ducks exposed to
supplementary light intensity levels of 10, 45 and 90 lux reached the age at
sexual maturity earlier than the control group (1.5 tux) by 5 days, but with no
significant differences (Table 2). In line with this result, light intensities below
4 lux have been reported to delay sexual maturation of caged pullets (Wilson
et al., 1956). About one-week delay in sexual maturation was repcrted by
Dorminey et al. (1970) for pullets reared under 1.1 lux compared to pullets
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reared under 3.2, 5.4, 10.8, or 32.3 lux, In turkey hens, however, Vehse and
Ellendorff (2001) found that a light intensity of approximately 20 lux is
required for reaching early sexual maturity. Recently, Lewis et al. (2004)
found no significant difference in sexual maturity, in ISA Brown pullets
maintained under 3 or 25 lux but there was a significant delay in sexual
maturity of Shaver White pullets exposed to 3 lux compared with those
maintained under 25 lux.

The present resuits showed that 10 lux was the appropriate
supplementary light intensity level for Domyati ducks to attain the best laying
performance in terms of laying rate%, egg weight and egg mass (Table 2).
The present results indicated also that supplementary light intensity levels of
45 and 90 lux had a similar photo-induction of egg production parameters of
ducks, but they gave higher laying performance than that occurred with the
1.5 lux (control}. In agreement wiith the obtained resuits, earlier reports
{Morris and Owen, 1966) indicated that a minimum light intensity level of 10
lux was needed to support normal egg production of laying fowls, but the
higher levels had no effect on laying performance. Also, Lewis and Morris
{1999) showed that the rate of lay exhibits a curvilinear response to
iliuminance and that the light intensity level of 5 lux probably gives the optimal
balance between lighting cost and egg income, but light intensity of 10 jux is
still a sensible level to be recommended for laying houses.

The magnitude of response of laying poultry to light intensity depends
on a number of factors such as species and strain (Nestor and Brown, 1972),
environmental factors, especially daylight (Meyer ef al., 1988) as well as
season and type of confinement (Siopes, 1981). According to the literature, a
wide range of light intensity level can affect egg production of domestic
poultry. Controversially with the present resuits, Davis et af. (1993) reported
that breeder Pekin ducks exhibited a greater egg production when they were
exposed to intensity level of 172 lux of high-pressure sodium light compared
to that of ducks subjected to 10 lux of incandescent light. In turkeys, an
increase in egg production was reperted when light intensity increased from
18 to 51 lux (Nestor and Brown, 1972). In addition, light intensities of 53.8
and 166.4 lux appeared to be equally effective in stimulating egg production
of turkey hens (Hulet ef afl., 1992). In chickens, similar results were obtained
with light intensities ranging from 2 lux (Morris, 1967) to 800 lux (Brake and
Baughman, 1989). In a study with two lines of geese, Pyrzak et al. (1984)
observed a significant increase in egg production under 20 fux as compared
with that obtained under 50 lux, and they speculated that such effect on egg
production was probably due to an interaction of light source, light intensity
and the genetic make-up of geese strain.

It is of interest to note that, in the present study, Domyati ducks
exposed to supplementary light intensity of 10 lux consumed the greatest
amount of feed and exhibited the best feed conversion (Table 2). The
improved feed conversion achieved by this experimental group of Domyati
ducks may be attributed to its superiority in laying rate, egg weight and egg
mass. In accordance with the present results, Dorminey et al. (1970) reported
that layers subjected to light intensity of 10.8 lux exhibited an improved feed
conversion compared with their counterparts kept under 32.3 lux. In a study
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with turkey toms exposed to light intensity from 10 to 700 lux, Yahav et al.
{2000) indicated that the lowest light intensity may cause a reduction in food
intake and in turn feed conversion efficiency is improved, and they concluded
that this likely to be related to differential investment of energy expenditure for
maintenance. The energy expenditure of pouitry is affected by physical
activity and a number of endogencus and environmental factors (Balnave,
1974; Squibb, 1975 and Van Kampen, 1976). Boshouwers and Nicaise
(1987) examined the effect of light intensity on the energy expenditure of
laying hens and found that a decrease in light intensity from 120 to 1 Jux
reduced total energy expenditure by 18%. Low light intensity was found to
reduce bath heat production and core body temperature, probably due to a
reduction in physical activity (Li ef af ., 1992). Physical activity was found to
be almost zero in the dark and positively correlated with light intensity
(Boshouwers and Nicaise, 1987).

In the present study, no further improvement was achieved in eggs
fertility and hatchability when the ducks were exposed to light intensity levels
beyond 10 lux (Table 3). It can be suggested that, part of this improvement in
egg fertility may be related to a better gonadal development or activity under
this level of supplementary light intensity (10 tux). In contrast with the present
results, Davis ef al. (1993) reported that eggs fertility of breeder Pekin ducks
was significantly higher under light intensity of 172 lux than under 10 fux.
However, it is uncertain whether the improvement of egg fertility; under the
different supplementary light intensity levels of 10, 45 or 90 |lux in comparison
with that of the control (1.5 Jux) of the present study, was due to the
reproductive status of the duck hen or drake. In another study, Tag E!-Din et
al. (2008) reported that the exposure of Domyati ducks to increasing
supplementary light intensity levels (1.5, 10, 45 and 90 {ux) significantly
improved the semen quaiity in drakes. However, part of the improvement in
eggs fertility can be attributed to the beneficial effect of increasing the
supplementary light intensity level to 10 to 80 fux on the morphotogical status
of the reproductive system of duck hens (Table 4).

in the present study there was a marked tendency of a heavier
testicular weight in drakes subjected to the supplementary light intensity of 10
lux as compared to those exposed to the other supplementary light intensity
levels (Table 4). There are no available data concerning the effect of light
intensity on the morphology of the reproductive system in ducks. in male
turkeys subjected to light intensity from 10 to 700 lux, Yahav et al. (2000)
found that concentration of plasma T3 was significantly greater under light
intensity of 10 lux, but testicular weight was not affected. However, it is well
documented that thyroid hormones are involved in the development of the
reproductive system (CooKe, 1996). Also, Jones et al. (1977) and Leighton
and Jones (1984) found that semen quality was improved in turkey toms
exposed to light intensities of 43 lux or greater. The obtained resuits indicated
that fernale ducks expesed to a supplementary light intensity of 10 lux tended
to have a higher ovarian weight as compared to those subjected to the cther
supplementary light intensities (Table 4). In line with the present result,
Renema and Robinson (2001) found that laying hens exposed to a light
intensity of one lux had lighter ovaries and fewer large yeilow follicles than did
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those subjected to other three light intensity fevels (5, 50 or 500 lux), and they
concluded that the threshold tlight intensity for a complete ovary
morphological response to photostimulation was 5 lux. On the other hand,
Morris (1967) stated that maximum stimulus of the photoperiodic mechanism
has been proposed for light intensity above 5 lux, with decreasing stimulation
as light intensity is reduced.

The obiained results revealed that the exposure of experimental
ducks to a supplementary light intensity of 10 lux was associated with
production of eggs having thicker shells (Table 5). In this respect, 10 lux of
incandescent or 172 lux of high-pressure sodium light did not consistently
affect egg quality parameters in breeder Pekin ducks (Davis ef al,, 1993). On
the other hand, in a study conducied on laying hens subjected tc different
light intensities of 1, 5, 50 or 500 lux, Renema et al. (2001) found that laying
hens exposed to a light intensity level of 500 lux produced eggs of lower
weight in combination with reduced shell quality, and concluded that
inadequate feed intake under this high light intensity condition (500 lux) may
be a contributing factor involved in such adverse effect.

An inconsistent trend of change was observed in concentration of
total protein and its fractions in blood plasma in males and females either at
40 or 60 weeks of age (Tables 6 and 7). The observed general trend was an
increased concentration of total protein with supplementary light intensity of
1.5 lux as compared to the higher intensity levels. Such increase was almost
associated with increase in globulin concentration rather than albumin.

In males, the secretion of LH controls the production of the major sex
steroid (testosterone) secreted by Leydig cells in the testes (Bacon ef alf.,
1980). Even though, supplementary light intensity levels (1.5, 10, 45 and 90
lux), applied herein, did not significantly affect blood plasma concentrations of
LH and FSH in Domyati drakes at 40 or 60 weeks of age (Table 8), under
these supplementary light intensities it was reported that the semen quality
was improved in Domyatli drakes with increasing the suppiementary light
intensity level (Tag EI-Din et al,, 2008). in females, the secretion of LH and
FSH controls the secretion of estrogen, necessary for yolk precursor
lipoprotein synthesis and secretion by the liver (Bacon et al., 1980), and,
oviduct and ovarian follicles development. The obtained results indicated a
tendency of an insignificant increase in LH concentration by increasing the
supplementary light intensity level above 1.5 lux at 40 and 60 weeks of age
(Table 8). In agreement with this finding, Lewis et al. (2004) found that
plasma LH concentration in Shaver White and I1SA Brown pullets kept under a
tight intensity of 3 lux was lower than that of pullets exposed to 25 lux.
Hormones such as FSH, change with photo-stimulation and may be important
in controlling estradiol secretion (Gooden and Scanes, 1977). In the present
study, the exposure of ducks to supplementary light intensity levels above
1.5 lux resulted in an insignificant increase and no clear-cut trend of FSH
concentration in female and male ducks respectively (Table 8).

Regarding the effects of sex ratio, the present results indicated that
ducks with the sex ratio of 6:1 (females to male) attained higher feed intake,
egg production and egg mass and better feed conversion than did those with
the sex ratio of 4:1 (Table 2). However, Davis et al. (1993} found no
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significant differences in hen-day egg production of breeder Pekin ducks
maintained under two sex ratios; 22 hens:4 drakes {15% males) and 21 hens
5 drakes (19% mailes). In the present study, fertility rate and haichability of
eqggs produced by the experimental ducks were significantly improved with
the sex ratio of 6:1 compared with those of the 4:1 sex ratio (Tabl= 3).
Inconsistently with the present result, Aggarwal and Dipankar (1988) kept
Pekin ducks under 3 sex ratios (5.1, 10:1 and 15:1; females to male) and
found that eggs fertility percentages were significantly higher with the sex
ratios of 10:1 and 15:1 compared to that obtained with the sex ratio of 5:1.
However, Davis ef al. (1993) reported that a breeder Pekin duck flock with a
sex ratio of 22:4 hens to drakes (15% males) was adequate to achieve
optimum eggs fertility similar to that attained with a sex ratio of 21:5 hens to
drakes (19% malies)

Egg quality parameters of Domyati ducks were not affected significantly
by sex ratios used in this study (Table 5). In line with the present result, Davis
et al. (1993) found that sex ratios of 21:5 or 22:4 females to males did not
consistently affect egg quality parameters (in terms of egg weight, shell
weight and shell thickness) during the egg production cycle of breeder Pekin
ducks.

From an economic point of view, it is well documented that, in addition
to reproductive performance, energy utilization in the form of electricity and
feeding cost are a major concern in pouitry breeder management. Certainly,
any power used in lighting above that allows a maximum response is a
wasted energy and an economic loss (Siopes, 1991). On the other hand,
drakes are more expensive 1o raise and maintain due to their feed
consumption, and reproductively active drakes tend to be very aggressive as
a breeder that can injure or even kill hens (Davis et af., 1993). In the current
study, the highest (177.3%) economic efficiency (EE) was achieved by ducks
exposed to the supplementary light intensity level of 10 lux, as compared to
EE wvalues of 74.0, 159.9 and 159.8% attained by ducks subjected to
supplementary light intensities of 1.5, 45, and 90 lux, respectively (Table 9).
As for the effect of sex ratio, a higher EE (155.6%) was obtained with the sex
ratio of 6:1 compared with that {127.5%) achieved with the 4:1 sex ratio
(Table 9). This result showed that exposure of the experimental ducks; with
6:1 sex ratio, to the supplementary light intensity level of 10 lux had an
economic advantage over the other treatments,

Conclusion

The use of a 10-tux artificial light in supplementing the natural daylight to
achieve a daily photoperiod of 17 hours in combination with a sex ratio of 6:1
(duck hens to drake) for breeder Domyati ducks during the laying season is
economic and adequate to achieve a satisfactory productive and reproductive
performance.
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