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SUMMARRY

he present study was designed to investigate the effect of light regimens and vitamin D3 levels on

growth performance and some carcass traits of broiler chickens. Two hundred and seventy birds

were randomly assigned in factorial design (3x3). Three light regimens (24 hrs continues light, 12

hrs continues with 12 hrs flash light and 24 hrs flash light) and three vitamin D3 levels (0 1U Vit.

D3, 2001U Vit. D3 and 400IU Vit. D3). Nine treatments of 30 birds each (three replicates of 10

birds each). The results showed that significantly affected body weight, daily weight gain and
feed conversion ratio. In addition, birds reared under continuous with flash light and feed with 200 IU Vit. D3
had significantly (P<0.05) highest in body weight, daily weight gain and feed conversion and some plasma
constituents as compared to the other groups. Finally, birds were reared under continuous with flash light and
feed with 2001U Vit. D3 was better than the other groups and was recommended to the poultry producer.
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INTRODUCTION

Nelson et al., (2020) observed that birds in the intermittent, short-dawn/dusk photoperiod (ISD)
treatment were heavier on day 45 of age. Olanrewaju et al., (2019a) showed that broilers subjected to
regular/intermittent photoperiod increased body weight on day 42, of age. .Kheiri and Landy(2019)
reported that final body weight (BW) of broiler chickens supplemented with 1-a(OH)D3 and 1500 IU of
cholecalciferol/ kg of diet and 1-a(OH)D3 and 3000 IU of cholecalciferol/ kg of diet was greater than
those fed basal diet, basal diet supplemented with 1-a(OH)D3 alone and basal diet supplemented with 1-
a(OH)D3 and 5000 IU of cholecalciferol/kg of diet.

Olanrewaju et al., (2019a) showed that regular/intermittent photoperiod increased body weight gain
(BWG) on day 42, and day 56 of age in comparison with short/non-intermittent photoperiod. Abbasi et
al., (2017) reported that the injection of vitamin D3 increased the growth rate of broiler chickens.

Olanrewaju et al., (2019a) showed that broilers reared under short/non-intermittent photoperiod had
reduced feed intake on day 14, day 28, day 42, and day 56 of age compared with those birds subjected to
regular/intermittent photoperiods. Olanrewaju et al., (2018) showed that broilers subjected to the
short/non intermittent (8L:16D) photoperiod had the lowest feed consumption compared to other two
photoperiods (long/continuous (23L:1D), regular/intermittent (2L:2D)), broilers reared under short/non-
intermittent photoperiod had reduced feed intake on d 14, d 28, d 42, and d 56 of age compared with those
subjected to long/continuous and regular/intermittent photoperiods. Kheiri et al., (2019) illustrated that
treatments (dietary 1 alpha-hydroxycholecalciferol) failed to induce any significant effect on daily feed
intake (DFI) in quails.

.Farghly et al., (2019b) reported that hens exposed to intermittent lights for 20 min/h + 40 min of
constant light had the lowest FCR when compared with the other groups. Arowolo et al., (2019) reported
that various degrees of intermittent photo-period (i.e., mixing photo and scoto - periods within 24 hours)
rather than one continuous photoperiod have been proven to significantly improve broilers’ feed to gain
ratio up to 7.3%. Kheiri and Landy (2019) reported that feed conversion ratio of broiler chickens fed basal
diet supplemented with 1-a(OH)D3 and 1500 or 3000 IU of cholecalciferol/kg of diet were significantly
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better than those fed basal diet, basal diet supplemented with 1-a(OH)D3 alone or basal diet
supplemented with 1-a(OH)D3 and 5000 IU of cholecalciferol/ kg of diet.

Olanrewaju et al., (2013) reported that in comparison with the long/continuous and regular/
intermittent photoperiods, the short/nonintermittent photoperiod significantly reduced triiodothyronine
(T3) and total protein (TP).

On the other hand, Farghly et al., (2019b) reported that there were no significant differences in blood
parameters (Total proteins, Albumin, Globulin, Albumin: globulin ratio, Cholesterol, AST, ALT and T3)
due to the intermittent light among the treated groups. Olanrewaju et al., (2013) reported that there was
no photoperiod, light intensity, or photoperiod x light intensity interaction on blood glucose on any of the
sampling days. In addition, there were no effects of treatments on glucose and thyroxine (T4).

Han et al., (2009) reported that 1a-OH-D3 facilitate intestinal P absorption due to stimulating small
intestinal NaPi-11b cotransporter gene expression. Khan et al., (2009) showed that the concentration of Ca
and inorganic phosphorus (IP) in the serum was significantly depressed in broilers fed diet contained
VIT-D3 200 1U/kg compared with those fed the diets contained its higher levels. Concentrations of these
minerals in the serum increased progressively with the level of VIT-D3 supplementation to broiler diets at
both 21 and 42 days of age.

On the other hand, Bozkurt et al., (2017) reported that serum ionized Ca and Mg concentrations
showed no response to the vitamin D diatery. Han et al., (2012) indicated that the dietary 1a-OH D3
decreased serum Ca concentration. Also, the addition of 1 a-OH D3 showed a trend of increasing serum
Pi concentration, but the difference was not significant. Therefore, the objective of this present study was
to investigate the influence of lighting programs and vitamin D3 levels on the growth performance and
some plasma constituents of broilers.

MATERIALS AND METHODS

The current study was carried out at the Research Poultry Farm, Faculty of Agriculture, Assiut
University, Assiut, Egypt.

Birds, management and experimental design

270 (two hundred and seventy) one-day old broiler chickens from a common commercial strain
(Sasso) were used. Three light regimens, (24hr continues light, C; 12hr continues light plus 12hr flash
light, CF; and 24hr flash light, F) and three levels of vitamin D3 (Control, 200 ICU and 400 ICU/Kg)
were used. Based on the conversion of 0.025 ug to 1 ICU NRC, 1994. chicks were divided into 9
treatments 30 birds each in three replicates 10 birds each in a factorial design (3x3). Chicks were wing-
banded, weighed and housed in 27 rectangular pens (2 m2) the stocking density was 10 birds/m2 on
wheat straw litter floor with 6 Cm deep situated in thermostatically controlled building to provide the
required temperature. The chicks were reared under 32 °C temperature as standard brooding temperature
and 55% relative humidity during the first week, then gradually reduced 2 °C every three days to reach 24
°C and 55% relative humidity. The pens were lightproof by using double-layer black curtains on the
windows. The light and dark cycles were obtained by using test light source controlled by automatic timer
and dimmer to justify lighting periods and light intensity between 5 and 10 lux for each lighting group.
Light source was incandescent bulb. Light flashes defined as a twenty light flashes per minute and they
were generated by a flasher device that contained a timer and dimmer to justify lighting periods and
intensity. Each pen was equipped with a feeder and a drinker. Chicks were provided with as much food
and water as they wanted, and feed consumption was calculated at the end of each week. Chicks were
provided with commercial feed according to age specifications . All diets were formulated to meet or
exceed NRC (1994) recommendations for essential amino acids in starter diet containing (23% protein,
ME 3000 Kcal. /Kg) from day one to twenty-one days old of age and grower diet containing (21%
protein, ME 3100 Kcal. /Kg) from twenty-two days to forty-two days old of age (NRC 1994). The design
as follow:

Group one (G1): Chicks were exposed to 24hr of continues light and fed a diet with level one (zero
international chick unit of vitamin D3) of vitamin D3.

Group two (G2): Chicks were exposed to 24hr of continues light and fed a diet with level two (200
international chick unit of vitamin D3) of vitamin D3.
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Group three (G3): Chicks were exposed to 24hr hours of continues light and fed a diet with level three
(400 international chick unit of vitamin D3) of vitamin D3.

Group four (G4): Chicks were exposed to 12hr continues light plus 12hr flash light and fed a diet with
level one (zero international chick unit of vitamin D3) of vitamin D3.

Group five (G5): Chicks were exposed to 12hr continues light with 12hr flash light and fed a diet with
level two (200 international chick unit of vitamin D3) of vitamin D3.

Group six (G6): Chicks were exposed to 12hr continues light with 12hr flash light and fed a diet with
level three (400 international chick unit of vitamin D3) of vitamin D3.

Group seven (G7): Chicks were exposed to 24hr of flash light and fed a diet with level one (zero
international chick unit of vitamin D3) of vitamin D3.

Group eight (G8): Chicks were exposed to 24hr of flash light and fed a diet with level two (200
international chick unit of vitamin D3) of vitamin D3.

Group nine (G9): Chicks were exposed to 24hr of flash light and fed a diet with level three (400
international chick unit of vitamin D3) of vitamin D3.

Measured criteria:

Body weights were recorded at six weeks of age. chicks were individually weighed (£1 gram). Body
weight gains (BWG) and feed conversion ratio (FCR) were calculated from one day old to 42 days of age.
Feed consumption was determined and calculated as gram feed/bird/day for the same time period.

At the end of the experiment, blood samples were collected after slaughtered in heparinized tubes.
Blood samples were centrifuged at 3,000 rpm for 15 min, and plasma obtained was stored at -20 °C until
analysis. Plasma total protein, albumin, globulin values were obtained by subtracting the values of
albumin from the corresponding values of total protein, A/G ratio and glucose. Some hormones and
enzymes transaminase enzymes activities (Aspartate aminotransferase (AST) and alanine
aminotransferase (ALT)) were determined colorimetrically using available commercial kits purchased
from Spectrum Diagnostic Company (Cairo, Egypt), and blood plasma concentrations of triiodothyronine
(T3) were determined in blood plasma according to the method of Britton et al., (1975), also, T3/T4 ratio
were determined. Cholesterol and total lipids were determined calorimetrically using available
commercial kits purchased from Spectrum Diagnostic Company (Cairo, Egypt), also Cholesterol/Lipids
ratio were determined. Blood plasma the following elements were measured: calcium (Ca), phosphorus
(P) and IP/Ca ratio.

Statistical analysis:

Data obtained from this study were tested for the significance of lighting treatments effect by
ANOVA and GLM using the SAS procedure (version 9.2, 2009). Duncan’s multiple range test (1955),
was used to determine differences among means when treatment effects were significant. All data
percentages of this study were transformed to Arcsine values before analysis. Significant differences were
considered to exist when (P<0.05). The mathematical model used was:

Yijk= p + Li + Dj + (LD)ij + Eijk
Where: Yijk is any observation by lighting programs Li for (i= 1,2 and 3) and vitmin D3 levels Djfor j =
1, 2 and 3. p = The population mean. Li = Lighting programs effect (i = 1, 2 and 3). Dj = Vitamin D3

levels effect (j = 1, 2 and 3). (LD)ij= Interaction of lighting programs x vitamin D3 levels. Eijk=
Experimental error.

RESULTS AND DISCUSSION

Growth performance:

There were significant differences due to lighting programs at (P<0.05) (Table 1). Body weight of
Sasso broiler chicks which exposed to a continues+flash lighting program were the same significantly
affect as the effect of flash lighting program they both were higher than continues lighting programs.
Regarding to the effect of vitamin D3 levels, there were significant differences on body weight at
(P<0.05). Chicks which fed on diet with vitamin D3 level 200IU/Kg were the same significantly affect as
the effect of 4001U/Kg of Vit.D3 level so level 2 of Vit. D3 and level 3 is better than level one. There was

189



Metwally et al.

significant affect due to the interaction between light program and vitamin D3 levels on body
weight.There were significant differences due to lighting programs. However, body weight gains of Sasso
broiler chicks which exposed to the continues+flash lighting program were better than the other both
continues and flash lighting programs. There were no significant differences on broilers as affected by
vitamin D3 levels. However, broilers that had fed on diet with level two of vitamin D3 was significantly
equaled with level three of vitamin D3 in the mean gain weeks of age, and they both were higher than the
chicks which fed on level one of vitamin D3. There were significant effects due to the interaction between
lighting programs and vitamin D3 levels on body weight gain at all ages except the first and second
weeks of age. There were no significant differences due to lighting programs and vitamin D3 levels and
their interactions on feed consumption. The obtained results are in agreement with Farghly et al., (2019a)
who reported that broilers exposed to flashing light had the highest body weight. Using flashing light may
have aided early growth by providing more opportunity for the birds to reduce heat production and
stimulate the secretory patterns of several hormones (Farghly and Makled, 2015; Farghly et al., 2016).
Providing intermittent light for 2L:2D has been shown to improve growth performance compared with
8L:16D (Olanrewaju et al., 2012; Olanrewaju et al., 2019b).

There were significant differences due to lighting programs on in BWG at six weeks of age at
(P<0.05). There were no significant differences at six weeks of age in BWG as affected by vitamin D3
levels. However, broilers that had fed on diet with level two of vitamin D3 was significantly equaled with
level three of vitamin D3 in the mean gain weeks of age, and they both were higher than the chicks which
fed on level one of vitamin D3. There were significant effects due to the interaction between lighting
programs and vitamin D3 levels on body weight gain at six weeks of age. These results are in equal with
Farghly et al., (2019a) reported that broilers exposed to flashing light regime had the highest BWG. Also,
Olanrewaju et al., (2019a) who showed that regular/intermittent photoperiod increased BWG on day 14,
day 28, day 42, and day 56 of age in comparison with short/non-intermittent photoperiod

The results of feed conversion ratio as affected by light regimens and vitamin D3 levels and their
interactions presented in (Table 2). Feed conversion ratio of Sasso broiler chicks which exposed to a flash
lighting and continues+flash lighting programs were the best lighting program. The rest of the other ages
had no significant effects. Chicks which fed on diet with level 2 and 3 of vitamin D3 were the same
significantly effect. Level 2 and 3 of Vit. D3 was better than the level 1. While, the rest of the other ages
had no significant effects. The groups were raised under the continues+flash lighting program, flash
program and fed on diet with level two and three of vitamin D3 were better than the other treatments. Our
study in agreement with Farghly et al., (2019a) who reported that broilers exposed to flashing light
regime had the lowest FCR. There were significant differences due to lighting programs at the mean FCR.
However, feed conversion ratio of Sasso broiler chicks which exposed to a flash lighting and
continues+flash lighting programs were the best lighting program. Regarding to the effect of vitamin D3
levels, there were significant differences on feed conversion ratio at the mean FCR. Chicks which fed on
diet with level 2 and 3 of vitamin D3 were the same significantly effect. Level 2 and 3 of Vit. D3 was
better than the level one.

Some plasma constituents:

The effects of lighting programs, vitamin D3 levels and their interactions on some plasma constituents
of Sasso broiler chicks are presented in Table (2).

It could be observed that there were significant differences in glucose of plasma constituents due to
the effects of lighting programs at significant P<0.0093. Chicks which raised under continues+flash
lighting program were significantly affected on glucose they were higher than chicks which raised under
the other lighting programs.No significant differences were observed for plasma constituents of treated
chicks by vitamin D3 levels. There were insignificant effects due to the interactions’ effects between
lighting programs and vitamin D3 levels on plasma constituents.

These findings partially agree with Farghly et al., (2019b) reported that there were no significant
differences in blood parameters (Total proteins, Albumin, Globulin and Albumin: globulin ratio) due to
the intermittent light among the treated groups (First group non-treated control exposed to continuous and
constant light for 16 h light/day, second group intermittent lights for 20 min/h + 40 min of constant light
and 40 min/h + 20 min of constant light during the 16 h of light period.). And, El-Fikyet al., (2008) who
postulated that total protein concentrations were not different among the different lighting regimes.
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Table (1): Effects of lighting programs, vitamin D3 levels and their interactions on the performance
of broiler chickens from one day old to final body weight at 42 days of age.

Body weight Body weight gain Feed consumption Feed conversion
Treatment @ © © Ratio
Lighting programs
Continues (C) 1231.61+10.52° 1144 #17° 2166.3+27 1.81+0.03°
Continues+Flash 1329.00+7.22° 1273+ 10° 2113 +43 1.65+0.04"
Flash (F) 1316.98+8.93° 1258 +13° 2078 +20 1.63+0.03"°
P- value <.0001 <.0001 0.1652 0.0014
Vit. D3 levels:
000 IU level 1 (L1) 1261.75+11.35" 1169+ 18° 2166 +32 1.79+0.04
200 IU level 2 (L2) 1303.57+10.07 1240+ 14° 2116+ 38 1.6520.04°
400 IU level 3 (L3)  1311.13+8.19° 1266+ 9° 2076+ 23 1.64+0.03"
P- value 0.0012 <.0001 0.1569 0.0092
Interactions
(G1) C*L1 1188.54+20.10° 1169+ 37° 2171+ 20 1.92+0.04%
(G2) C*L.2 1241.62+21.53° 1153+ 29° 2233+ 40 1.78%0.03"
(G3) C*L3 1255.76+9.52° 1210+ 11™ 2095+ 48 1.72+0.03"
(G4) CF*L1 1304.00+14.39% 1220+ 24™ 2189+ 101 1.75+0.08"
(G5) CF*L2 1333.83+10.77° 1294+ 10° 2058 +72 1.59+0.04°
(G6) CF*L3 1345.00+11.90° 1306+ 11° 2091+ 47 1.60+0.04°
(G7) F*L1 1284.16+17.19" 1218+ 25™ 2137+ 33 1.71+0.04"
(G8) F*L.2 1334.21+12.79° 1273+ 25%® 2056+ 16 1.59+0.03°
(G9) F*L3 1331.45+14.95° 1282+ 17%® 2042 +30 1.58+0.01°
P- value <.0001 <.0001 0.1794 0.0003

a-9\eans in the same columns in each classification with different superscript are significantly different (P<0.05).

Table (2): Effects of lighting programs, vitamin D3 levels and their interactions on some plasma
constituents of broiler chicks.

Treatments Same nlasma constituents

Total protein Albumin Globulin  A/G ratio Glucose
Liahtina nroarams:
Continues (C) 4.13+0.09 1.70+0.09 2.42+0.04 0.71+0.04 16.29+0.42b
Continues+Flash (CF) 4.27+0.10 1.72+0.08 2.56+0.04 0.67+0.03 17.85%+0.37a
Flash (F) 4.22+0.07 1.79+0.07 2.43+0.06 0.74+0.04 16.38+0.29b
P- value 0.4807 0.7244 0.1207 0.4751 0.0093
Vit. D3 levels:
000 IU level 1 (L1) 4.20+0.08 1.77+0.08 2.44+0.05 0.73+0.04 16.73+0.48
200 U level 2 (L2) 4,1740.10 1.68+0.09 2.50+0.07 0.68+0.05 16.71+0.43
400 1U level 3 (L3) 4.24+0.08 1.77+0.08 2.48+0.04 0.72+0.03 17.08+0.42
P- value 0.8545 0.6746 0.6984 0.6629 0.7980
Interactions:
(G1) C*L1 4.10+0.16 1.75+0.18 2.34+0.02 0.75+0.08 15.96+0.82
(G2) C*L.2 4,10+0.16 1.64+0.20 2.46+0.07 0.67+0.10 16.24+0.95
(G3) C*L3 4.18+0.19 1.72+0.15 2.47+0.10 0.70+0.07 16.66+0.67
(G4) CF*L1 4.21+40.19 1.62+0.12 2.59+0.08 0.62+0.03 17.97+0.81
(G5) CF*L2 4.29+0.25 1.70+0.22 2.58+0.03 0.66+0.08 17.59+0.74
(G6) CF*L3 4.32+0.10 1.83+0.12 2.49+0.09 0.74+0.06 18.00+0.65
(G7) F*L1 4.30+0.06 1.93+0.10 2.37+0.04 0.81+0.06 16.26+0.53
(G8) F*L.2 4.1440.13 1.69+0.12 2.45+0.20 0.71+0.11 16.29+0.37
(G9) F*L3 4,23+0.17 1.76+0.17 2.47+0.05 0.71+0.07 16.59+0.76
P- value 0.9704 09172 0.5890 0.7937 0.3413

a-PMeans in the same columns in each classification with different superscript are significantly different P<0.05.
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Some hormones and enzymes:

The effects of lighting programs, vitamin D3 levels and their interactions on some hormones and
enzymes of Sasso broiler chicks are presented in Table (3).

There were significant effects due to the lighting programs on some hormones and enzymes of Sasso
chicks. Chicks raised under continues and flash lighting programs they were higher levels in AST and
ALT at significant P<0.0168, and P<0.0002 respectively, than other lighting program. Chicks raised
under continues+flash and flash lighting programs they were higher levels in T3 at significant P<0.0016
than other lighting program. Chicks raised under continues+flash lighting program they were higher level
in T4 at significant P<0.0002 than other lighting programs. No significant differences were observed for
T3/T4 ratio due to lighting program.

No significant differences were observed for some hormones and enzymes of treated chicks by
vitamin D3 levels.

There were no significant effects on some hormones and enzymes of Sasso broiler chicks due to the
interactions between lighting programs and vitamin D3 levels except ALT, T3 and T4 at significant
P<0.0300, P<0.0282 and P<0.0111 respectively.

These findings partially agree with Farghly et al., (2019b) who reported that there were no significant
differences in blood parameters and T3 due to the intermittent light among the treated groups (First group
non-treated control exposed to continuous and constant light for 16 h light/day, second group intermittent
lights for 20 min/h + 40 min of constant light and 40 min/h + 20 min of constant light during the 16 h of
light period.).

It has been stated that T3 is the major thyroid hormone regulating oxygen consumption and a
metabolically more active substance than T4 (Olanrewaju et al., 2013).

Table (3): Effects of lighting programs, vitamin D3 levels and their interactions on some hormones
and enzymes of broiler chicks.

Treatment Some hormones and enzyme

AST ALT T3 T4 T3/T4 ratio
Lighting programs:
Continues (C) 36.28+1.47®  13.17+0.54° 369.10+14.67" 643.89+12.91° 0.57+0.02
Continues+Flash ~ 33.13+1.06°  10.46+0.40° 438.73+11.72° 715.56+13.06° 0.61+0.02
Flash (F) 38.18+0.84°  13.69+0.51°  407.06+8.78"° 647.22+7.88" 0.63+0.01
P- value 0.0168 0.0002 0.0016 0.0002 0.0889
Vit. D3 levels:
000 1U level 1 37.36+1.11 12.85+0.80 386.78+20.14 648.89+12.63 0.59+0.02
200 1U level 2 35.70+1.37 12.27+0.64 410.00+9.04 676.11+17.69 0.61+0.02
400 U level 3 34.52+1.42 12.20+0.61 418.11+13.41 681.67+16.09 0.61+0.01
P- value 0.3209 0.7705 0.3218 0.3011 0.7629
Interactions:
(G1) C*L1 38.26+2.30 14.17+1.36° 333.00+32.59" 623.33+17.64° 0.53+0.04
(G2) C*L2 36.33+2.40 12.65+0.81*  389.33+13.35  653.00+28.75" 0.60+0.05
(G3) C*L3 34.24+3.29 12.69+0.51*  384.98+18.93% 655.33+23.31" 0.59+0.01
(G4) CF*L1 35.17+1.99 10.62+1.22° 437.334+27.82°  686.67+21.86° 0.64+0.04
(G5) CF*L2 32.27+2.24 10.48+0.46" 429.33+18.52° 723.33+26.03° 0.60+0.04
(G6) CF*L3 31.96+1.22 10.28+0.40° 449.52+20.68° 736.67+14.81° 0.61+0.02
(G7) F*L1 38.65+1.35 13.75+0.80°  390.00+17.32% 636.67+3.33" 0.61+0.03
(G8) F*L2 38.51+1.26 13.67+1.20° 411.33+7.69° 652.00+24.03" 0.63+0.02
(G9) F*L3 37.37+2.13 13.65+1.00° 419.83+18.14° 653.00+8.50° 0.64+0.03
P- value 0.2199 0.0300 0.0282 0.0111 0.4186

3P Means in the same columns in each classification with different superscript are significantly different P<0.05.
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Cholesterol and total lipids:

The effects of lighting programs, vitamin D3 levels and their interactions on cholesterol and total
lipids of Sasso broiler chicks are presented in Table (4).

There were significant effects due to the lighting programs on cholesterol and total lipids of Sasso
chicks. Chicks raised under continues and flash lighting programs they were higher levels in cholesterol
at significant P<0.0030 than other lighting program. Chicks raised under flash lighting program they were
higher level in total lipids at significant P<0.0235 than other lighting programs. Chicks raised under
continues lighting program they were higher levels in cholesterol/lipids at significant P<0.0405 than other
lighting programs.

No significant differences were observed for cholesterol, total lipids and cholesterol/total lipids of
treated chickens by vitamin D3 levels.

There were no significant effects on cholesterol, total lipids and cholesterol/total lipids due to
interactions between lighting programs and vitamin D3 levels.

These findings partially agree with Farghly et al., (2016) indicated that there were significant
differences in cholesterol concentration due to lighting regimes. Olanrewaju et al., (2013) reported that
continuous exposure of broiler chickens to varying lighting regimes had a minor impact on blood
parameters, whereas short photoperiod markedly affected most blood parameters without inducing
physiological stress in broilers. On the other hand, El-Fiky et al., (2008) postulated that cholesterol
concentrations were not different among the different lighting regimes.

Table (4): Effects of lighting programs, vitamin D3 levels and their interactions on cholesterol and
total lipids of broiler chicks.

Treatment Cholesterol and total lipid

Cholesterol Total lipids Cholesterol/Lipids
Lighting programs:
Continues (C) 167.62+3.50° 521.33+14.20™ 0.32+0.00°
Continues+Flash (CF) 153.94+3.71° 507.336.70" 0.30+0.01°
Flash (F) 171.67+2.92% 548.28+6.98° 0.310.00%®
P- value 0.0030 0.0235 0.0405
Vit. D3 supplements*:;
000 I1U level 1 (L1) 168.06+4.87 526.67+14.84 0.32+0.01
200 1U level 2 (L2) 163.44+3.82 525.11+9.64 0.31+0.01
400 IU level 3 (L3) 161.72+3.89 525.17+9.50 0.31+0.00
P- value 0.5550 0.9942 0.2993
Interactions:
(G1) C*L1 174.52+8.29 540.00+37.86 0.32+0.01
(G2) C*L2 165.67+3.84 505.67+14.62 0.33+0.00
(G3) C*L3 162.67+5.04 518.33+£21.67 0.31+0.00
(G4) CF*L1 157.88+9.63 491.67+10.14 0.32+0.01
(G5) CF*L2 151.33+4.91 519.33+£10.48 0.29+0.00
(G6) CF*L3 152.61+6.06 511.00+£11.15 0.30+0.01
(G7) F*L1 171.78+6.63 548.33+£13.02 0.31+0.01
(G8) F*L2 173.33+3.38 550.33+16.33 0.32+0.01
(G9) F*L3 169.89+6.61 546.17+12.02 0.31+0.01
P- value 0.1157 0.2868 0.0794

3P Means in the same columns in each classification with different superscript are significantly different P<0.03.

Blood calcium and phosphors:

The effects of lighting programs, vitamin D3 levels and their interactions on blood calcium and
phosphors of Sasso broiler chicks are presented in Table (5). There were no significant effects on blood
calcium and phosphors due to lighting programs. There were significant effects due to vitamin D3 levels
on blood calcium and phosphors of Sasso chicks. Chicks which fed on diet with level 2 and 3 of vitamin
D3 were the same significantly effect on phosphors level, and level 3 of Vit. D3 was higher than chicks
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which fed on diet with level 1 of vit. D3 at significant P<0.0055. Chicks which fed on diet with level 2
and 3 of vitamin D3 were the same significantly effect on calcium level they were higher than chicks
which fed on diet with level 1 of vit. D3 at significant P<0.0001. Regarding with phosphors/calcium there
were no significant effects due to vitamin D3 levels. There were no significant effects on phosphors,
calcium and phosphors/calcium due to interactions between lighting programs and vitamin D3 levels.

Same results with Adhikari et al., (2020) who showed that Ca and P utilization were increased by
different forms of vitamin D in the diets. Delezieet al., (2012) reported that supplementation of vitamin
D3 in the diet increased retention of Ca and P in broilers. Around 80% of the inorganic P is used for the
bone mineralization and the rest in the formation of nucleic acids, nucleotides, phospholipids, and
phosphorylated proteins (Proszkowiec-Weglarz and Angel, 2013).

Table (5): Effects of lighting programs, vitamin D3 levels and their interactions on blood calcium
and phosphors of broiler chicks.

Treatment Blood calcium and phosphors

Phosphors Calcium IP/Ca ratio
Lighting programs:
Continues (C) 6.05+0.31 8.06+0.32 0.75£0.02
Continues+Flash (CF) 6.16+0.20 8.29+0.34 0.75+0.02
Flash (F) 5.98+0.28 8.37+0.37 0.72+0.02
P- value 0.8892 0.7957 0.4834
Vit. D3 levels:
000 IU level 1 (L1) 5.53+0.20° 7.3240.22° 0.76+0.02
200 1U level 2 (L2) 6.02+0.21% 8.36+0.21° 0.72+0.02
400 IU level 3 (L3) 6.64+0.24° 9.04+0.27° 0.74+0.02
P- value 0.0055 0.0001 0.5214
Interactions:
(G1) C*L1 5.34+0.57 7.21+0.49" 0.74£0.04
(G2) C*L.2 6.24+0.51 8.55+0.41%° 0.73+£0.04
(G3) C*L3 6.57+0.44 8.41+0.51%® 0.78+0.02
(G4) CF*L1 5.72+0.23 7.43+0.42° 0.77£0.05
(G5) CF*L2 6.30+0.13 8.27+0.42%° 0.76x0.02
(G6) CF*L3 6.47+0.48 9.18+0.50° 0.71£0.04
(G7) F*L1 5.53+0.29 7.32+0.41° 0.76+0.04
(G8) F*L.2 5.53+0.24 8.27+0.42° 0.67+0.05
(G9) F*L3 6.880.47 9.53+0.25 0.720.03
P- value 0.1309 0.0131 0.5221

a-P Means in the same columns in each classification with different superscript are significantly different P<0.05.

Khan et al., (2009) showed that the concentration of Ca and inorganic phosphorus (IP) in the serum
was significantly depressed in broilers fed diet contained VIT-D3 200 1U/kg compared with those fed the
diets contained its higher levels.

Concentrations of these minerals in the serum increased progressively with the level of VIT-D3
supplementation to broiler diets at 42 days of age. Phosphorus (P) is one of the essential minerals for
animal growth and survival. Plasma P levels are mainly regulated by the metabolic pathway that includes
parathyroid hormone, Vitamin D3 (VD3), calcitonin, and the associated receptors in the small intestine,
bone, and kidneys (Veum, 2010).

CONCLUSIONS

The results of this study indicated that supplement of vitamin D3 and continuous plus flash
lighting program improved growth performance until marketing age.
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