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ABSTRACT

The contemporary study examined the relative growth rate(RGR), and
economic efficiency of Japanese quail as influenced by feeding regimens and
dietary supplementation with Spirulina platensis (Arthrospira) (SP). A total of
324 Japanese quail chicks at one-week old were haphazardly divided into 12
treatment groups in a factorial arrangement (4x3), involving four feeding
regimens (ad libitum, feeding on 85% of the requirements, ad libitum within 16
hours/ day and feeding on 85% of the requirements within 16 hours/day) and
three levels of dietary SP supplementation (0, 0.5 and 1%).

The obtained results revealed that relative growth rate (RGR) during 1-3, 3-6
and 1-6 weeks of age of growing quails were influenced significantly (P<0.05 and
0.01) by feeding regimens. Birds consumed 85% showed the lowest relative
growth rate, while feeding on ad libitum and ad libitum within 16 hours/day
groups showed the highest relative growth rate, during 1-6 weeks of age.
However, feeding regimes on 85% req. and 85% within 16 hrs./day was more
economic efficiency (%) than others groups. However, feeding regimes on ad
libitum within 16 hours/ day was lowest economic efficiency(%) than others
groups during 1-6 weeks of age.

During 1-3, 3-6 and 1-6 weeks of age, quails fed on Spirulina platensis
suppl.at level 0.5 % were higher insignificantly in relative growth rate than other
treatment groups. Quails fed on un-supplemented with Spirulina platensis at
level 1.0 % were lower insignificantly in relative growth rate than other
treatment groups, during different period studies. On the other hand, birds feeding
un-supplementation with seaweeds (Spirulina platensis) atlevel 0.5% were highest
economic efficiency (%) than others groups. While, birds feeding supplementation
with seaweeds (Spirulina platensis ) at 1.0% /kg die were lowest economic
efficiency (%) than other groups.
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Quails fed feeding on ad libitum and ad lib. within 16 hrs./ day
supplementation with seaweeds (Spirulina platensis ) at level 0.5% showed
the highest relative growth rate, during 1-6 weeks of age. While, Quails fed
feeding on 85% of the requirements within 16 hours/day supplementation with
seaweeds (Spirulina platensis ) at 1.0% /kg diet were lowest economic efficiency
(%) than other groups. However, FR on 85% reqg. within 16 hrs/day without
supplementation with seaweeds (Spirulina platensis) were highest economic
efficiency (%) than other groups, during 1-6 weeks of age.

In conclusion, the present study exhibits that quail could be kept under a
feed restriction regimen, on ad libitum within 16 hours/day groups with
seaweeds (Spirulina platensis) at level 0.5% showed the highest relative growth
rate during 1-6 weeks of age than other treatment groups.
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INTRODUCTION

Quail (Coturnix coturnix Japonica) has plentiful advantages as supplier of
meat and eggs for human feeding in dissimilar countries (Mahrose et al., 2020;
Farghly et al., 2022). Quail agribusiness is increasing attractiveness since quails
are simple to handle and small in size therefore they can be reared in small ground
area (Attia et al. , 2012; Wafaa Abd El-Ghany, 2019). The enhancement in quail
farming is being restrained by some management and environmental issues,
infectious and non-infectious diseases (Wafaa Abd El-Ghany, 2019; Mahrose et
al., 2019 a & b; Michalak, and Mahrose., 2020). To attain the complete genetic
growth ability, birds must be kept beneath ideal environmental circumstances, and
any variation may damage their performance, produce immunosuppression, and
substitute their physiological reactions, increasing their susceptibility to diseases
(Qaid et al., 2016; Wafaa Abd El-Ghany, 2019; Mahrose et al., 2021).

The principle of feed restriction regimens on poultry breeds chiefly
proposes to reduce extra energy spending which commonly occurs when feeding
is supplied ad libitum (Mahrose et al., 2022). Quantities and qualitative feed
restriction are ways that can be expended to impact the feeding strategies of
poultry species to reduce metabolic ratio and growth performance to some limit.
Soomro et al. (2019) concluded that growing quail might be kept under a
quantitive feed restriction regimen, for 4-8 hr daily, along with dietary
supplementation of probiotic as growth sponsor for improved growth.

Seaweeds have been used in poultry to advance poultry immune
condition, to lessen microbial capacity in the digestive tract (Wang et al., 2013
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and Michalak and Mahrose, 2020). Spirulina platensis is a nature diet supplement
and is valuable supply of high quality protein, vitamins, minerals, essential fatty
acids, essential amino acids, carotenoids, and phenolic acids (Park et al., 2018;
Michalak and Mahrose, 2020 and Ismail et al., 2023). Different investigations
indicated Spirulina augments growth performance since it has antioxidant,
immunomodulatory, anti-inflammatory, antiviral, and antimicrobial activity in
different animals (Michalak and Mahrose, 2020; Hassan et al., 2021 and Ismail
etal., 2023).

Feed restriction regimens for an extended interval could cause a main stress
on poultry species. Seaweeds have presented to alleviate the stress produced and
augment the bird's immunity (Mahrose and Michalak, 2022). Tjhey theorized that
SP addition would preserve the valuable bacterial population, and consequently
clarify growth performance in this study.

Consequently, the current work was designed to explore the impact of
different feed restriction regimens, with or without dietary SP supplementation,
on relative growth rate and economic efficiency of Japanese quails.

MATERIALS AND METHODS

Birds and experimental design

This work was executed at the Research Farm belonging to Animal and
Poultry Production Department, Faculty of Technology and Development,
Zagazig University, Zagazig, Egypt. All trial practices respected the rules of the
Ethical committee of Faculty of Technology and Development, Zagazig
University, Egypt. A total number of 324 Japanese quail chicks at one week of
age were haphazardly divided into 12 treatment groups (27 birds/ group) and each
group had 3 replicates (9 chicks each). Each replicate was retained in one pen
(35% 50 cm). A factorial arrangement (4 x 3) was applied involving four feeding
regimens (ad libitum, feeding on 85% of the requirements, ad libitum within 16
hours/ day and feeding on 85% of the requirements within 16 hours/day) and
three levels of dietary seaweeds supplementation (0, 0.5 and 1%).

Diet and management

The basal experimental diet was planned to involve the nutrient
requirements of growing Japanese quails as suggested by NRC (1994) through 1
to 6 weeks of age as shown in Table 1.

Quail chicks were kept during experimental period under the same
managerial, hygienic and environmental circumstances. Birds were subjected to
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24h of light per day during first week, while during the experimental period,
chicks were provided 16h light/ day, fresh water was accessible throughout the
experimental period, while drinkers and feeding troughs were daily cleaned. A
temperature of 34°C was supported through the first 3 days and was lessened to
33°C for four days after that it was reduced 3 ‘C/week until a stable temperature of
25°C was realized.

Measurements
Relative growth rate (%) duringl, 3 and 6 weeks of age, was calculated
According to Broody (1945) as the following formula:
Relative growth rate = Initial gain weight — Final gain weight
0.5x(Initial gain weight + Final gain weight) x100

Table 1: Composition and calculated analysis of experimental die.

Ingredients (%)
Yellow corn 52.70
Soy bean meal 38.20
Corn-gluten 60% 4.30
Cotton seed oil 1.60
Di-calcium phosphate 1.60
Limestone 0.90
Nacl 0.30
Premix * 0.30
L-lysine 0.03
D- L methionine 0.07
Total 100
Calculated analysis **

CP % 24.12
ME kcal/kg 2910.11
Ca% 0.85
P% Awalil, P. 0.46
Lysine % 131
Methionine % 0.50
Met.+ Cys. % 0.82

*Vitamin and mineral premix each 3 kg consists : Vit A 12000, 000 1U; Vit D3, 2000, 000 I1U;
Vit. E. 10g; Vit k3 2 g; Vit B1, 1000 mg ; Vit B2, 49g ; Vit B6, 105 g; Vit B12, 10 mg; Pantothenic
acid, 10 g; Niacin, 20 g, Folic acid , 1000 mg ; Biotin, 50 g; Choline Chloride, 500 mg, Fe, 30 g;
Mn, 40 g; Cu, 3 g; Co, 200 mg; Si, 100 mg and Zn, 45 g.

** Calculated according to NRC (1994).
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Economic efficiency (EEF),%:

Economic efficiency of growth performance was calculated from the input-
output analysis, which was calculated according to the price of the experimental
diets and final body weight/unit. These values were calculated as the net revenue
per unit of total cost.

Statistical analysis

The data was analyzed as factorial arrangement 4x3 (4 programs of feed
regimens x3 levels of seaweeds), according to Snedecor and Cochran (1982)
using SAS (2011) program with adopting the following formula:

Yik = 1 + Fi +5; + FSjj €jji.

Where: Yij = Observation for each dependent variable,
H = Overall mean, F; = Feed regimen effects (i = 1, 2, 3,4), Sj- Seaweed effects
(J=1,2 and 3), FS;;= Interaction effect (ij=1,2 .....12), ejx = Random error.

Significant difference among means of treatments will be detected by
Duncan’s multiple range test procedures (Duncan, 1955). The differences will be
considered significant at (P<0.05). The percentage values were subjected to be
arcsine transformation before performing the analysis of variance. Means were
presented after recalculated from the transformed value to percentages.

RESULTS AND DISCUSSION

Relative growth rate(RGR)::

The obtained results revealed that relative growth rate (RGR), during 1-3,
3-6 and 1-6 weeks of age of growing quails were influenced significantly (P<0.05
and 0.01) by feeding regimens. Birds consumed 85% showed the lowest relative
growth rate, while feeding on ad libitum and ad libitum within 16 hours/day
groups showed the highest relative growth rate, during 1-6 weeks of age as shown
in Table 2.

During 1-3, 3-6 and 1-6 weeks of age, quails fed on Spirulina platensis
suppl.at level 0.5 % were higher insignificantly in relative growth rate than other
treatment groups. Quails fed on un-supplemented with Spirulina platensis at
level 1.0 % were lower insignificantly in relative growth rate than other treatment
groups, during different period studies. Feed restriction regimens could enhance
growth rate (Soomro et al., 2019).

Our findings show that birds consumed 85% of the requirements and those
of 85% of the requirements within 16 h was less RGR than those of the control.
Quails of the control group that fed ad-libitum ate greater feed than those



304 SAMERA SAEED et al.

subjected to feed restriction groups and this may be owed to feeding frequencies
and duration in the control group.

Similarly, Rajat (2013) stated that at marketing age, improved RGR was
reported in feed limited birds. The latter author indicated that achievement of feed
restriction regimen rely on compensatory growth, which is a retrieval from
growth shortfall owing to lessened diet consumed. This exclusive capability of
birds to recompense growth rate can greatest be exploited to augment feed
efficacy at selling period.

The same results were obtained with Karu et al. (2018) indicated that
dietary supplementation of seaweeds (SP) at level of 3% had no impact on
growth performances of Japanese quail.

Preceding reports have showed that dietary supplementation with SP at
different levels has optimistic influences on growth performance in poultry
species. It has been stated that the amino acid shape of SP could be greater to the
other plant feedstuffs, and that they have a high amino acid digestibility
(Alvarenga et al., 2011; Evans et al., 2015).

Furthermore, SP comprises physiologically vigorous ingredients such as
carotenoid pigments, phycocyanin, polyunsaturated fatty acid, vitamins,
macroand micro-mineral elements, and many other chemical complexes (Maoka,
2011 and Michalak and Mahrose, 2020). These complexes verify possible
antimicrobial, antioxidant, and anti-inflammatory biological belongings, or
perform as immune garnishes (Abdel-Daim et al., 2013; Shokri et al., 2014).

The interaction effect between feeding regime and dietary supplementation
with seaweeds (Spirulina platensis ) at different levels on relative growth rate of
growing Japanese quails during 1-3, 3-6 and 1-6 weeks of age are presented in
Table 2.

Data show that feeding regimen and dietary SP at different levels were
influenced significantly (P<0.05 and 0.01) impact in relative growth rate (%),
during 1to 6 weeks of age (Table 2).

Quails fed feeding on ad libitum and ad lib. within 16 hrs./ day
supplementation with seaweeds (Spirulina platensis) at level 0.5% showed the
highest relative growth rate, during 1-6 weeks of age (Table 2).

Economical efficiency:

However, feeding regimes on 85% req. and 85% within 16 hrs./day was more
economic efficiency (%) than others groups. However, feeding regimes on ad
libitum within 16 hours/ day was lowest economic efficiency (%) than others
groups during 1-6 weeks of age.
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Table( 2) : Relative growth rate of growing Japanese quail as affected by
feeding regimen , supplementation and their interactions from 1to
6 weeks of age.

ltems Relative growth rate (%), Weeks
1-3 | 3-6 1-6
Feeding regimens (FR)
ad libitum 120.18+1.25a 47.02+1.36¢ 146.54+0.51a
FR on 85% req. 110.62+1.34c 54.19+1.15b 143.33+0.94b
ad libitum within 16 hrs./ day 115.90+1.19b 52.33+1.25b 146.07+0.91a
FR on 85% req. within 16 hrs./day 107.40+0.67¢c 62.03+1.26a 145.24+0.67ab
Sig. test il x *
FSSW. %
Spir plat unsuppl, 0% 113.29+1.28 53.29+1.58 144.79+0.51
Spir plat suppl, 0.5% 113.50+2.05 54.99+1.78 145.84+0.91
Spir plat suppl, 1.0% 113.79+1.87 53.40+2.36 145.26+0.76
Sig. test NS NS NS
Interaction( FRx FSSW) :
ad libitum Spir plat unsuppl, 0% 118.10+2.26ab 46.77+£2.87c 144.91+0.31bc
Spir plat suppl, 0.5% 121.40+2.67a 48.09+3.13c 147.96+0.39%
Spir plat suppl, 1% 121.03+1.79a 46.18+1.93c 146.74+0.72b
FR on 85% | Spir plat unsuppl, 0% 112.83+1.74bc 52.59+1.47b 144.07+0.50b
req. Spir plat suppl, 0.5% 108.26+3.33¢c 55.93+0.52ab 142.61+2.04c
Spir plat suppl, 1% 110.77+1.47bc 54.06+3.27b 143.32+2.36b
ad lib. within | Spir plat unsuppl, 0% 113.377+2.40bc 53.840+0.71b 145.05+2.04ab
16 hrs./ day Spir plat suppl, 0.5% 116.94+1.85ab 53.29+1.93b 147.24+2.07a
Spir plat suppl, 1% 117.37+ 1.71ab 49.86+3.13c 145.91+0.34ab
FR on 85% Spir plat unsuppl, 0% 108.84+0.90c 59.94+0.62ab 145.11+0.93ab
req. within 16 | Spir plat suppl, 0.5% | 107.38+1.29c 62.66+0.85ab 145.54+1.12ab
hrs./ day Spir plat suppl, 1% 105.99+0.99¢ 63.50+3.8a 145.06+1.78ab
Sig. test ** ** *

Means are bearing different letters in each classification , different significance (P<0.05)

NS = Not significant,* (P<0.05).and ** =P <0.01
FR: Feeding regimens, FSSW: Feeding supplementation with seaweeds (Spirulina platensis), %,

On the other hand, birds feeding un-supplementation with seaweeds
(Spirulina platensis) at level 0.5% were highest economic efficiency (%) than
others groups during period from 1 to 6 weeks (Table 3). While, birds feeding
supplementation with seaweeds (Spirulina platensis ) at 1.0% /kg die were lowest
economic efficiency (%) than other groups.

While, Quails fed feeding on 85% of the requirements within 16 hours/day
supplementation with seaweeds (Spirulina platensis ) at 1.0% /kg diet were
lowest economic efficiency (%) than other groups. However, FR on 85% req.
within 16 hrs/day without supplementation with seaweeds (Spirulina platensis)
were highest economic efficiency (%) than other groups, during 1-6 weeks of age
as shown in Table 3.
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Table (3 ) : Economic efficiency on Japanese quail chicks as affected by
feeding regimen , supplementation and their interactions, during
during period from 1 to 6 weeks.

Final

Items No.of | 1 2 3 4 5 6 7 8 9 10
quails

Feeding regimens(FR)

ad libitum 81 | 6497 | 24 | 1559.26 | 40398 | 15 | 197823 | 375 |30375|1059.27 | 5354

FR on 85% req. 81 | 55.02| 24 | 132055 | 34342 | 15 | 167897 | 375 |30375|135853 | 80.91
ad libitum within
16 hrs./ day 8l | 6521 | 24 | 156494 | 407.06 | 15 | 1987.01 | 375 |30375|105049 | 52.86
FR on 85% req.
within 16 hrs./day | 81 | 5458 | 24 | 1309.85|339.95 | 15 | 1664.80| 375 |30375|1372.70 | 8245

FSSW, %

0.0 108 | 80.21| 24 | 192492 | 00 20 | 194492 | 375 | 4050 |2105.08 |108.23
05 108 | 7996 | 24 | 191914 | 499.78 | 20 | 243891 | 375 | 4050 | 1611.09 | 66.05
10 108 | 7961 | 24 | 191054 | 99462 | 20 | 2925.17 | 375 | 4050 | 1124.83 | 3845
Interaction effect between(FR x FSSW:)

FR FSSW, %

adlibitum 90 | 27 | 2178 | 24 | 522696 | 0.0 50 | 527.70 | 375 |10125| 484.80 |91.87

05 | 27 | 2174 | 24 | 521644 | 13585 | 50 | 66251 | 375 |10125| 34999 |[52.83
10 | 27 | 2145| 24 | 514896 | 26813 | 50 | 77802 | 375 |10125| 22448 | 2848

FRon 00 | 27 | 1841 | 24 | 441864 | 00 50 | 44686 | 375 |10125|565.64 [126.58
85% req. 05 | 27 | 1828 | 24 | 438672 | 11424 | 50 | 55791 | 375 |10125| 45459 |[8148
10 | 27 | 1833| 24 | 440016 | 22918 | 50 | 67419 | 375 |10125]| 33831 |50.18

adlibitum | 00 | 27 | 2176 | 24 | 522216 | 0.0 50 | 52722 | 375 |10125| 48528 |86.93
within 16 05 | 27 | 2176 | 24 | 522336 | 13603 | 50 | 663.36 | 375 |10125|349.14 |52.63
hours/day | 10 | 27 | 2168 | 24 | 520393 | 271.04 | 50 | 79643 | 375 [10125]| 21607 |27.13

FRon 00 | 27 | 1826| 24 | 438.144| 00 50 | 44314 | 375 |10125 | 569.36 (12848
85% req. 05 |27 | 1819| 24 | 436464 | 11366 | 50 | 555.13 | 375 |10125 | 45737 |82.39
within 16
hrs/day 10 | 27 | 1814 | 24 | 435240 | 22629 | 50 | 66653 | 375 |[10125| 34597 |5191

FR: Feeding regimens, FSSW: Feeding supplementation with seaweeds (Spirulina platensis), %,
EE(%):Economic efficiency percentage

FR on 85% req.= feeding on 85% of the requirements, FR on 85% req. within 16 hrs/day= feeding on
85% of the requirements in 16 hours, Spir plat unsuppl= Spirulina platensis unsupplementation, Spir
plat suppl,

1 = Spirulina platensis supplementation (Kg), 2= Price of 1kg feed ( LE), 3= Cost of feed (LE), 4:

Cost of supply(LE), 5- Fixed cost(LE) ,6 =Total cost (LE), 7 = Price of one quail , 8= Total sale of
quails (LE), 9= Net return (LE), 10= Economic efficiency(%)

In conclusion, the present study exhibits that quail could be kept under a
feed restriction regimen, on ad libitum within 16 hours/day groups with
seaweeds (Spirulina platensis) at level 0.5% showed the highest relative growth
rate during 1-6 weeks of age than other treatment groups.
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