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Abstract

Background and Objective: A major challenge in broiler breeder management is the nutritional requirement and the effect of feed
formulation on breeder performance. Metabolizable energy and crude protein levels are two important nutritional parameters for
evaluating poultry feed. The purpose of this study was to evaluate the effect of low-protein and low-energy diets on the performance
of Sasso breeders. Materials and Methods: The experiment was performed with 120 Sasso breeders divided into 3 groups (control group,
low-protein group and low-energy group) of 40 birds each. Feed intake, body weight, egg weight and egg component weights were
recorded weekly. At 35 weeks of age, a total of 600 settable eggs were collected in 7 days and stored at 15°C before incubation. Prior to
setting for incubation, eggs were numbered, weighed and assigned to 4 replications of 50 eggs each diet/treatment. Results: Results
indicate that breeders of the control diet group exhibited increased body weight (p<0.05) with heavier eggs (p<0.05) and an increased
ratio of albumen weight to egg weight (p<0.01) as compared with the groups with the low-energy diet and the low-protein diet (p<0.05).
In addition, day-old chicks from eggs of the control group were heavier (p<0.05) than those from eggs of both the low-energy and
low-protein diet groups. Conclusion: Low-protein and low-energy diets during the laying period negatively affect the feed intake and
feed conversion ratio. These diets also affect the egg weight and ratios of albumen, yolk, shell and chick weight. No significant differences
were observed regarding hatchability and blood serum concentration levels of total protein, triglycerides and glucose.

Key words: Protein, energy, Sasso breeder, hatchability
Received: March 06,2017 Accepted: May 17,2017 Published: July 15,2017

Citation: D. Nideou, O. N'nanlé, A. Teteh, E. Decuypere, M. Gbeassor and K. Tona, 2017. Efficacy of oil mixture supplementation on productive and
physiological (Coturnix coturnix). Int. J. Poult. Sci., 16: 296-302.

Corresponding Author: Nideou Dassidi, Centre d’Excellence Régional en Sciences Aviaires (CERSA), Université de Lomé, BP 1515 Lome-Togo
Tel : (+228) 22406058

Copyright: © 2017 D. Nideou et a/. This is an open access article distributed under the terms of the creative commons attribution License, which
permitsunrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.

Competing Interest: The authors have declared that no competing interest exists.

Data Availability: All relevant data are within the paper and its supporting information files.


http://crossmark.crossref.org/dialog/?doi=10.3923/ijps.2017.296.302&domain=pdf&date_stamp=2017-07-15

Int. J. Poult. 5ci, 16 (8): 296-302, 2017

INTRODUCTION

The main purpose of broiler breeder rearing is to provide
fertilized eggs for production of healthy and robust day-old
chicks'. A major challenge in broiler breeder management
involves reductions in laying rate, fertility and hatchability of
eggs. This decrease in production parameters may be due to
several factors, such as genotype, the health of the breeder
flock, egg quality, egg storage, egg sanitation, climatic
conditions and the age of breeders?. In addition to these
factors, nutrition plays a major role in the fertility and
hatchability of the eggs. Indeed, energy and protein are the
most important macronutrients which affect the costs of feed
in hen’s diets and play significant roles in optimal laying
performance as well as their subsequent offspring quality and
performance3*7. The metabolizable energy and crude protein
levels, which should be first considered when diets are
formulated, are two major nutritional parameters for
evaluating feed nutrition value. Previous studies
demonstrated that dietary Metabolizable Energy (ME) and
Crude Protein (CP) levels had significant influences on laying
performance and product quality®'°. According to Li et a/?,
moderate ME and high CP resulted in optimum egg
production, egg mass and Feed Conversion Ratio (FCR) of
Lohmann Brown laying hens. Manipulations of maternal
dietary energy and protein intake for better chick performance
may provide nutritionists new insights into feed ration
formulation decisions. In Sub-Saharan Africa, feed nutritive
values garner little attention and researchers are not able to
explore thisimportant domain of research. Consequently, the
feed provided to chickens does not meet their needs in terms
of crude protein and energy levels'. Therefore, this study was
performed to investigate the effects of interactions between
maternal dietary metabolizable energy and crude protein
levels on Sasso breeders and their hatching performance.

MATERIALS AND METHODS

Management of Sasso hens: One hundred and twenty Sasso
hens and 12 male Brahmas chickens at 20 weeks of age were
used for this experiment. These birds were produced at the
Laboratory of Poultry Science (University of Lomé, Togo). They
were housed per pen of 20 hens and 2 cocks each with a
stocking density of 5 birds m=2. Lighting and feeding
throughout the rearing period were provided according to
primary breeder recommendations. Indeed, according to
change in body weight and development stage, Sasso hens
were feed restricted following the recommended daily
allowances and water was provided ad /ibitum.
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Experimental design: The 120 Sasso hens and 12 Brahmas
cocks were divided at random into 3 groups of 40 hens and
4 cocks each. These groups were (1) The control group (cont),
(2) The group that received low-energy diets (Low-energy)
and (3) The group that received low-protein diets (Low-
protein). Diet compositions and calculated nutritive values are
presented in Table 1. For each group, the chickens were
dividedinto 2 replicates of 20 hens and 2 cocks each. Breeders’
feed consumption, body weight, egg and egg component
weights were recorded weekly. At 35 and 42 weeks of age, a
total of 72 blood samples were collected in dry tubes without
any anticoagulant. The samples were taken from the
punctured brachial vein. A total of 5 mL of blood was obtained
from each bird, of which 2 mL was centrifuged at 3000 X g for
15 min to separate the serum. These samples were used to
determine glucose, protein and triglyceride concentrations. At
35 weeks of age, a total of 600 set table eggs were collected
during 7 consecutive days and stored at 15°Cand 70% relative
humidity before setting for incubation. A sample of the eggs
was used to determine egg component weights according to
treatment. Prior to set incubation, the eggs were numbered,
weighed and assigned into 4 replications of 50 eggs each
according to feeding treatment. The eggs were incubated in
a Petersime Vision® incubator (Olsene (Zulte), Belgium) at
37.6°Cwith a relative humidity of 50% and turning each hour
at an angle of 90°. At day 18 of incubation, eggs were
weighed and candled. Eggs with evidence of living embryos
were transferred from turning trays to hatching baskets.
During the last 2 days of incubation, hatching events were
monitored and hatched chicks were recorded and weighed.

Egg component weights and egg weight loss during
incubation: Prior to set forincubation, a sample of 30 eggs per
treatment was opened to meticulously collect and weigh the
shell, albumen and yolk. At day 18 of incubation, all incubated
eggs were weighed. These weights and those recorded prior
to incubation were used to calculate relative egg weight loss
up to day 18 of incubation as follows'

_Wo-wis
WO

WL 100

Table 1: Diets composition and macronutrient levels according to treatment

Feed Low energy Control Low protein
stuffs diet (%) diet (%) diet (%)
Maize 45 55 59.8
Wheat bran 20 10 16.5
Fish meal 40% 15 11 6.2
Soya seed 10 15 1.5
Oyster shell 7 6 4
Concentrate 5% 3 3 2

EMA (kcal kg™") 2582.07 2809.98 2810.15
PB (%) 18.68 18.56 16.09
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where, WLis the relative egg weight loss, WO is the egg weight
recorded prior to incubation and W18 is the egg weight
recorded at day 18 of incubation.

Glucose, triglyceride and total proteins level determination:
Forglucose, triglyceride and total protein level determination,
blood samples were collected from Sasso hens at 35 and
42 weeks of age. Within each treatment, blood samples were
collected from 12 Sasso hens at each age. The sampled birds
were bled from the punctured brachial vein. In total, 5 mL of
blood from each bird was obtained, from which 2 mL was
collected and centrifuged at 3000 X g for 15 min to separate
serum. Triglyceride, glucose and total proteins were measured
in serum samples using ELISA.

Glucose liquicolour, total protein and triglycerides were
obtained by Sprinreact and SA-ctra Santa Coloma 7-E-17176
(Sant ESTEVE Hman Gmbh (65205 Wiesbaden-Germany).

In total, 1000 L of glucose liquicolour, triglyceride® and
total protein® of each reagent was added to a normal tube
containing 10 pL of the serum sample. After 10 min of
incubation at 25°C, the reading was performed at 500, 490
and 540 nm wavelengths to obtain glucose, triglyceride and
total protein levels, respectively. These concentrations were
expressed in mg dL=".

All samples were run in the same assay to avoid
inter-assay variability.

Hatching time: Between 472 and 510 h of incubation, the
transferred eggs were individually assessed every 2 h and the
hatched chicks were recorded and weighed. At the hatching
stages, the durations of incubation were defined as the time
between setting and hatching for each egg. The spread of the
hatch was defined as the dispersion around the average
incubation duration.

Statistical analysis: Statistical software package Graph Pad
PRISM 5 was used to analyse the data. GraphPad Prism is a
commercial scientific 2D graphics and statistics software
published by GraphPad Software, Inc, a privately held
California (USA) corporation. The generalized linear
regression model was used to analyse the effects of diet on
egg production, egg weights, egg components, feed intake,
feed ratio conversion, duration of incubation and post hatch
weights. A probability value of 0.05 was retained as the degree
of significance. When the means of the general model were
significantly different, then the means were further compared
using Tukey's test. In a 2nd analysis, hatchability was
considered as a binomial distribution. A two-tailed test for
comparison of variances was used to analyse the influence of
diets on hatchability.
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RESULTS

Broiler breeders’ body weights: Figure 1 presents weekly
body weight according to treatment and age of broiler
breeders. Overall, body weight increased as breeder age
increased. From 29 to 30 weeks of age, body weights were
similar for all groups. However, from 31 weeks onwards, body
weights of breeders fed control diets increased more rapidly
compared with those fed low-energy and low-protein diets
(p<0.05). Between 35 and 37 weeks of age, breeders from the
low-protein diet group exhibited increased body weight
compared with those fed low-energy diets (p<0.05).

Feed intake, feed conversion ratio and blood parameters:
Average daily feed consumption according to the treatment
is presented in Fig. 2. Daily feed consumption in the control
group was reduced (p<0.05) compared with low-energy and
low-protein diet groups. However, daily feed consumption
was similar between low-energy and low-protein diet groups.

2000 7 - Low energy

-o- Control group
- Low protein
1900

1800

1700

Body weight (g)

1600

1500 T T T T T T T T T T T T T T 1
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Age of hen (week)

Fig. 1: Body weight according to age and treatments
Data sharing no common letter are different (p<0.05)
150
a a
-
o5 1251
= b
£ —1
=
w 100
75 T T T
Low-energy Control group Low-protein
Treastment

Fig. 2: Average daily feed consumption accordingto

treatments
Data sharing no common letter are different (p<0.05)
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Table 2: Serum concentrations of glucose, triglyceride and total protein according to age and feed treatment

Serum parameter Age of Sasso hens Low energy Control group Low protein
Glucose (mg dL™") 35 2.11%0.072 1.97£0.022 2.11%0.11°
42 2.10£0.01° 2.6%0.022 1.89%0.04°
Total protein (mg dL™") 35 51.80%0.90° 41.63£1.09° 49.16£1.06°
42 4456+0.39° 42.30%0.20° 57.95+1.07°
Trygliceride (mg dL™) 35 7.28+2.36° 2.75+0.52° 5.73%0.19°
42 5.48%£0.07° 3.75£0.74° 5.70£2.132
2bData sharing no common letter are different (p<0.05)
6 607 o Low-energy
-o- Control group
a 0 504 Low-protein
51 a S
S —T S
_% 2 g 40
R b ]
5 < 304
@ 34 B
o o
g £
Q i 20 -
1 10 1
0- T T T 0 =
Low-energy Control group Low-protein 467 472 A77 482 487 492 497 502 507 512 517
Treatment Incubation duration (h)

Fig. 3: Feed conversion ratio according to treatments
Data sharing no common letter are different (p<0.05)

Similarly, the lowest feed conversion ratio was observed in the
control group (p<0.05), whereas the feed conversion ratio was
similar for both low-energy and low-protein diet groups
(Fig. 3). Blood serum concentrations of glucose, triglyceride
and total protein are presented in Table 2. None of these
blood parameters were affected by feed treatment, age of
breeders and their interaction.

Egg weights and ratios of egg component weights to egg
weights: Egg weights and ratios of egg component weights
to egg weights according to diet treatments are presented in
Table 3. The control group had heavier eggs and an increased
ratio of albumen weight to egg weight (p<0.01) compared
with the low-energy and low-protein diet groups, which were
similar. Ratios of eggshell as well as yolk weights to egg
weight were not affected by dietary treatments.

Diet effects on incubation parameters and day-old chick
weight: Up to day 18 of incubation, relative weight loss of
eggs from breeders fed a low-protein diet (8.14£0.03%) was
reduced (p<0.05) compared with eggs from the control group
(11.29£0.04%) and the low-energy (10.32£0.04%) group.
However, we observed similarities between the 2 groups in
subsequent analyses.

Figure 4 presents the spread of hatching according to
treatment. The hatching curve demonstrates that the peak of
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Fig. 4: Hatching curve in relation to the incubation duration
according to treatments

hatching was similar for all groups. However, the start of
hatching did not occur at the same incubation time and
occurred at 497,503 and 491 h for the low-energy diet group,
low-protein diet group and control group, respectively. At
50% hatching, average incubation durations occurred in
the following order: Low-energy diet (491.21%1.11 h)
>low-protein  diet (488.7711.34 h) >control diet
(485.891+1.34 h) (p<0.5).

Figure 5 presents day-old chick weights according to
dietary treatments. Day-old chicks from eggs of the control
group were heavier (p<0.05) compared with eggs of
low-energy and low-protein diet groups, which were similar.

DISCUSSION

Low-energy and low-protein diets significantly reduced
performance parameters, such as feed efficiency, growth rate,
egg production, incubation parameters and hatchling quality.
Thereduced egg weightandlaying ratein the low-energy and
low-protein diet groups might be due to nutrient
deficiency''. Bunchasak et a/'* and Novak et a/' reported
that birds that received low crude protein had low egg
weights compared with birds that received optimum and high
crude protein. In addition, Valkonen et a/'° reported that hens
consuming low energy produce approximately 2% fewer eggs
per day compared with birds fed a high-energy diet. The
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Table 3: Egg components weights to egg weight ratios and egg weights loss up to 18 days of incubation according to treatments

Egg weight Egg weight Shell Albumen Yolk
Treatments (9 loss (%) ratio (%) ratio (%) ratio (%)
Low-energy 44.89+0.13 10.32£0.04° 13.2840.55 57.77£1.71° 28.95+0.97°
Control group 58.73+041° 11.2940.04° 11204045 62.72+1.59 26.08+1.05
Low-protein 43.40+0.20° 8.14£0.03 12.9140.69 57.98+2.41° 29.11£1.70°
2bData sharing no common letter are different (p<0.05)
507 We found no effect of low-protein ratios on fertility and
| a .ol . 3 . . . . . .
* —— hatchability. This finding is consistent with previous studies of
40 - b . . . . .
o b — Hocking et a/*?, who did not identify an effect of different
% 204 dietary protein levels (13 versus 15.5%) on fertility and
= 25 hatchability during the rearing period. However, Walsh and
E . .
5 20 Brake** demonstrated that a very low dietary crude protein
S 15 level (11 or 14 versus 17%) during the rearing period
10 decreased fertility and hatching during the entire laying
57 period. No effects on incubation traits were observed in
0 ‘ ‘ T breeders fromthe low-energy group. This finding is consistent
L ow-energy Control group Low-protein . X .
Treatment with Enting et a/** who fed Cobb breeders three dietary

Fig. 5: Day-old chick weight according to treatments
Data sharing no common letter are different (p<0.05)

results of the present study are not consistent with those
obtained by several authors who did not report any negative
effect on egg production in young laying hens fed different
energy levels'1725 Results of the present study demonstrated
that hens fed a low-energy and low-protein diet had high yolk
and low albumen proportions. This finding was consistent
with Valkonen et a/'%. The increase in yolk percentage was
probably associated with the reduction in albumen
percentage and egg size?. Indeed, egg yolkis produced in the
liver and continuously accumulated in the ovum until
ovulation. Egg yolk may not be affected by reducing dietary
crude protein??, Feed consumption and feed conversion
ratios were significantly increased with low-protein and
low-energy diets compared with the control group. This
finding might be due to chemical differences between
the dietary treatments. Sasso hens fed a low-protein and
low-energy diets grew more slowly as compared with the
control group. Consistently, several reports noted that gains
in body weight were reduced by lowering crude protein by
3-10%, indicating that the level of crude protein or amino
acids was important in maintaining optimal weight gain'3031,

Lower egg weight loss up to 18 days of incubation in the
low-protein diet group may be associated with the lower
weight of the eggs. However, given that the yolk and albumen
proportions of the eggs from the low-protein diet group were
similar to those of the low-energy group, more investigation
is needed.
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energy levels (2,200 vs. 2,500 vs. 2,800 kcal kg=' AME) during
the entire laying period.

Egg weight is one of the most influential factor on
hatchability®>. The results of the present study indicate that
egg weights and day-old chick weights of the control group
were increased (p<0.05) compared with the low-protein diet
and low-energy diet groups. This finding is consistent with
Lopezand Leeson3®¥, who noted the difference in the weight
of broiler breeder chicks at hatching. Chicks from breeders fed
lower crude protein diets exhibited significantly lower weights
compared with those birds whose parents were fed with
higher crude protein diets.

It is known that day-old chick weight is positively
correlated with egg weight3#*. Low-energy and low-protein
diets did not affect a hen’s triglyceride blood concentration.
This result is contrary to the report of Ding et a/*°, who noted
that low-protein and low-energy diets reduced triglyceride
concentrations, whereas high-energy and low-protein diets
increased triglyceride concentrations. This increase in
triglyceride concentration may be due to a loss of energy that
was used for lipid synthesis. The results of the present study
indicate that feed treatment had no effect on glucose
concentration. The results of the present study are consistent
with the reports of Teteh et a/"" and Gonzalez-Barranco and
Rios-Torres*'. Regarding the results of the present study, it
would be interesting to evaluate the effects of high-protein
and high-energy diets on laying performance of Sasso
breeders. Our present study can also be followed by other
studies to evaluate the effects of low-protein and low
metabolizable energy diets on laying and reproductive
performances of breeders during the second laying phase.
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CONCLUSION

It is concluded that low-protein and low-energy diets
during the laying period negatively affect egg weight, feed
intake, feed conversion ratio and day-old chick weight.
However, no effects on hatchability rate and serum
parameters were noted when birds were fed low-energy and
low-protein diets.
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