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Abstract

Background: The world population is increasing, leading to competition between
humans and animals for the use of farm produce. The use of non-conventional
resources in poultry feed is increasingly being explored. Cassava (Manihot esculenta)
have been studied in layers and broilers feed. However, there is very little information
on the impact of the leaves on breeder hens.

Obijectives: This study was conducted to determine the effect of M. esculenta leaf meal
(MELM) on breeder hen performance, hatching egg quality and blood parameters.
Methods: A total of 180 hens and 24 cocks Sasso breeders at 32 weeks of age were
used and equally assigned into two dietary treatments having six replicates of 15 hens
and two cocks each. The dietary treatments were basal diet supplemented with 0%
MELM and basal diet supplemented with the MELM group (5% MELM). Data were
collected on feed intake, egg production, feed conversion ratio as well as egg qual-
ity indices during the experiment. The blood samples were collected from 18 birds
per treatment (three3 per replication) for the determination of total protein, uric acid,
triglycerides and total cholesterol at 45th week of age.

Results: The results showed that there was no significant difference on the feed intake
of the birds across the treatments. Average egg weight and egg production were higher
with a lower (p < 0.05) feed conversion rate in the MELM group hens. Total protein,
uric acids, total cholesterol and triglyceride level increased significantly (p < 0.05) in
hens fed 5 % of MELM. The proportions of yolk, egg shell and Haugh unit showed no
significant difference between the treatments, while the proportion of albumen and
yolk colour increased significantly (p < 0.05) in the MELM group hens.

Conclusions: It was concluded that 5% MELM can be used as feed ingredients in for-

mulating breeder hen diets to improve productive performance.
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1 | INTRODUCTION

The expansion of the poultry industry depends largely on the avail-
ability of good quality feed in sufficient quantities at affordable prices
to both producers and consumers (Wubalem et al., 2016). This is very
important, especially for breeder hens which are very sensitive to
nutrition such that inadequacies in nutrient supply often lead to a
drop in egg production and even cessation of lay and deterioration of
hatching egg quality and an increase in embryonic mortality at hatch
(Bain et al., 2016). With the present trend of rising prices of feed
ingredients, there has been a search for non-conventional foodstuffs
with the potentials of improving poultry performance. Among the non-
conventional feed sources, leaf protein sources have been reported
(Babatunde et al., 2021). One possible source of cheap protein source
feed is the leaf meal of some tropical plants. According to Moyo et al.
(2011), leaf meals not only provide a protein source but also are con-
stituents of some essential vitamins and amino acids, minerals and oxy-
carotenoids which are generally deficient in other feeds.

Studies have shown that cassava leaves are an extremely valuable
source of protein (14%-40%), dry matters, mineral, vitamins B1,B2 and
C and carotenes (Fasuyi, 2005). It has been established that Manihot
esculenta leaves can be harvested within 4-5 months of planting with-
out adversely affecting root production (Stephen et al., 2017) and can
be considered as a suitable alternative in poultry diets. Apart from the
small influence of cyanuric acid (HCN), M. esculenta leaves do not cause
digestibility disorders. Sun-drying reduces 90% of cyanide (Priya et al.,
2011), and washing with water and air drying at temperatures below
28°C also reduce the cyanide content of the leaves of M. esculenta. With
these nutritional values and availability of cassava leaves, the studies
of Khieu et al. (2005) and Morgan and Choct (2016) have shown that
M. esculenta leaves can be used in the ruminant and monogastric diet.
Some promising productive performance results, which vary according
to their nutritional composition and their level of incorporation in diets,
have been reported. Houndonougbo et al. (2012), Galon et al. (2017)
and Sumiati et al. (2020) reported that M. esculenta leaf improved egg
production performances at 5% inclusion level in the feed. Similarly,
Ngueda et al. (2020) indicated that the effect of various levels of M.
esculenta leaf meal (MELM) in laying hens Isa Brown with inclusion
of 5% MELM in diet enhanced production. Although several studies
had been conducted on the effects of MELM on laying hens, there is
a scarcity of data on the influence of MELM on the productive per-
formance and egg quality of breeder hens (Tran Thi et al., 2014). The
present study, therefore, was conducted to assess the effects of MELM

on the productive performance of Sasso breeders hens.

2 | MATERIALS AND METHODS

2.1 | Preparation of test ingredients

The study was conducted on Sasso breeder birds of 32 weeks of age.
These birds were fed basal diet, diet without MELM and another diet
with the MELM at the inclusion level of 5%. After harvest, M. esculenta

TABLE 1 Composition of experimental diets (%)

Feed stuffs Control diet MELM diet
Maize 55 53
Wheat bran 8 4
Soybean meal 3 4
Fish meal 40% 32 3.2
Soya seed 14 16
Laying concentrate 5% 5 5
Oyster shell 7.5 7.5
Methionine 0.1 0.1
Lysine 0.2 0.2
Dares of beer 4 2
Manihot esculenta leaf 0 5
Total 100 100
Calculated values

Crude proteins 18.20 18.23
Metabolizable energy (kcal/kg) 2810 2806
Lysine (%) 1.05 1.29
Methionine (%) 0.48 0.48
Methionine + cysteine (%) 0.70 0.67
Calcium (%) 3.36 3.42
Phosphorus (%) 0.58 0.55
Crude fibre (%) 3.34 3.70

Abbreviation: MELM, Manihot esculenta leaf meal.

leaves were washed and dried for 4 days in dark in an air-conditioned
chamber at 17°C and ground by hand before incorporation into the
diets.

2.2 | Management of experimental hens

One hundred and eighty (180) hens and 24 cocks of Sasso breeders
both at 32 weeks of age were assigned into two treatment groups
according to the rate of incorporation of M. esculenta leaf in the diet.
These treatment groups were control (basal diet without M. escu-
lenta leaf meal) and the MELM group (diet with 5% leaves of M. escu-
lenta). Five percent leaves of M. esculenta inclusion level was arrived
at based on our previous study (Ngueda et al., 2020). Within each
treatment group, six replicates of 15 hens and two cocks were reared
for 14 weeks. The birds were fed according to the company’s recom-
mendations throughout the experimental period. All the diets were
isocaloric and isonitrogenous and met the requirement of the birds
(Table 1). During the rearing period, hens were fed the experimen-
tal diets, and the cocks received non-experimental ration. Feed intake,
body weights and egg component weights were recorded weekly. At
45 weeks of age, blood samples were collected from the wing vein of
18 birds per treatment (three per replication). Blood samples were col-

lected into a blood storage tube without anticoagulant to determine
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protein total, uric acid, triglyceride and total cholesterol concentra-

tions.
2.3 | Data collection
2.3.1 | Breeder hens performance

Throughout the experiment, a measured amount of feed was offered
to hens each day. Weekly feed refusals in each group were collected,
weighed and recorded before feed was offered. Feed provided and
refusals were used to evaluate feed intake (g/hen/day). Eggs were col-
lected and weighed daily. The average egg laying rate, egg weight and
feed intake were used to calculate feed conversion ratio as grams of
egg mass per gram of feed consumed.

2.3.2 | Egg quality characteristics of breeder hens
Eggs laid at the end of weeks 35, 40 and 45 were sampled for mea-
surement of egg components and yolk colour. At each age, eggs were
weighed with a scale with an accuracy of 0.01 g before cracking.
Yolk and eggshell were separated manually and weighed. Haugh unit
values were measured using Egg Multi Tester Haugh. All egg com-
ponents were expressed as percentages of egg weight [(component
weight/absolute egg weight) x 100]. Yolk colour was assessed using a
colorimetric range with values  ranging from 6 (light yellow) to 13
(yellow-orange).

2.3.3 | Serum biochemical measurement

Blood samples were collected from five randomly selected hens
from each replicate at the end of the experiment for biochemical
analyses. Blood was sampled from the wing vein using a sterile
needle fitted with a dry tube without anticoagulant. The collected
blood was centrifuged at 3000 rpm for the collection of sera for the
determination of biochemical indices, viz. total proteins, uric acids,
triglycerides and total cholesterol. The analyses of the parameters
were performed with the use of commercial kits (Cypress Diagnostic).
The parameters were as described by the manufacturer. Assays were
colorimetric and absorbance readings were taken using an EPOCH2
brand spectrophotometer.

2.4 | Statistical analysis

Statistical analysis was performed by using Graph Pad Prism 5. Stu-
dent’s t-test was used to analyze the effects of M. esculenta leaf meal on
egg production, egg weights, egg components, feed intake and conver-
sion ratio. Data obtained were expressed as mean + SEM. The results

were considered to be statistically significant at p < 0.05.

TABLE 2 Effects of M. esculenta leaf meal on production
performance (mean =+ SE) of Sasso breeder hens
Treatments
Parameters Control group  MELM group p-Value
Daily feed intake (g) 1255 + 2.06 127.0 +1.96 0.30
Laying rate (%) 73.99 + 068> 76.01 + 0.912 0.02
Egg weight (g) 53.61 + 0.25° 54.32 + 0.26*° 0.01
Feed conversion ratio (g) 3.46 + 0.13° 3.05 + 0.13> 0.01

Note: Mean values with different letters in the same row are significantly
different at p < 0.05.
Abbreviation: MELM, Manihot esculenta leaf meal.

3 | RESULTS

3.1 | Effects of M. esculenta leaves on breeder hens
performance

The effect of MELM on feed intake, laying rate, egg weight and feed
conversion ratio of breeder hens is presented in Table 2. The laying
rate and egg weight were higher for hens in the MELM group with a
feed conversion ratio lower (p < 0.05) compared to the hens in the
control group. The feed intake shows no significant difference between
treatments.

3.2 | Effects of M. esculenta leave meal on eggs
quality of breeder hens

Egg quality parameters of breeder hens at 35, 40 and 45 weeks of age
fed with 5% of M. esculenta leaves are presented in Table 3. Egg yolk
colour and Albumen ratio at 35, 40 and 45 weeks of age were higher
(p < 0.05) for hens in the MELM group than hens in the control group.
Yolk ratio was higher (p < 0.05) at 40 and 45 weeks of age than (p >
0.05) at 35 weeks in the MELM group, whereas the same parameter
was higher at 35 and 40 weeks in the control group. Haugh unit was
higher in the MELM group than in the control group at 40 weeks of age,
whereas the Haugh unit was similar at 35 and 45 weeks in both groups.

However, the egg shell ratio did not differ between treatments.

3.3 | Serum biochemical

Table 4 presents the effect of MELM on the blood serum: total pro-
tein, uric acids, total cholesterol and triglyceride concentration in Sasso
breeder hens at the end of the experiment. All the biochemical param-
eters recorded were significantly higher (p < 0.05) for the MELM group

compared to the control group.

4 | DISCUSSION

The aim of the present study was to evaluate of effect of MELM on

biochemical parameters and productive performance of Sasso breeder
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TABLE 3 Effects of M. esculenta leaf meal on eggs quality (mean + SE) of Sasso breeder hens at different ages

Treatments

Control group MELM group
Parameter 35th week 40th week 45th week 35th week 40th week 45th week
Yolk colour 3.88 + 0.66° 5.31 + 0.35° 5.98 + 0.11° 6.30 + 0.382 8.61 + 0.232 9.96 + 0.16?
Albumen ratio (%) 31.45 + 0.03° 31.60 + 0.41b 32.47 + 0.26° 33.32 + 0.32° 32.64 + 0.20° 32.88 + 0.24°
Yolk ratio (%) 13.41 + 0.15 13.73 + 0.24? 14.23 + 0.09° 13.04 + 0.09° 13.99 + 0.122 14.80 + 0.08%
Egg shell ratio (%) 11.10 + 0.19 11.67 + 0.20 11.22 + 0.20 10.87 + 0.29 11.66 + 0.15 11.17 + 0.07
Haugh unit (%) 84.12 + 0.70 80.90 + 0.92° 84.75 + 1.36 84.83 + 1.05 82.93 + 0.252 84.64 + 1.10

Note: Mean values with different letters in the same row are significantly different at p < 0.05.

Abbreviation: MELM, Manihot esculenta leaf meal.

TABLE 4 Effects of Manihot esculenta leaf meal on biochemical
parameters (mean + SE) of Sasso breeder hens

Treatments
Parameters Control group  MELM group p-Value
Total protein (g/dl) 581+ 013"  7.37 +0.57° 0.0001
Uric acids (mg/dl) 10.29 + 1.18> 15.63 + 2.50° 0.03

30.96 + 2.14P
23.62 + 2.75°

3553 + 1.372 0.04
35.53 + 437% 0.02

Triglyceride (mg/dl)
Total Cholesterol (mg/dl)

Note: Mean values with different letters in the same row are significantly
different at p < 0.05.
Abbreviation: MELM, Manihot esculenta leaf meal.

hens. Overall, there was no significant difference on the feed intake.
Average egg weight and egg production were higher with a lower feed
conversion rate (p < 0.05) in hens fed with 5% of MELM. The simi-
larity in the feed intake of the hens in the present study implies that
there was no adverse effect of M. esculenta leaves on the palatabil-
ity of the breeder hens. These results are consistent with the study of
Houndonougbo et al. (2012) who did not observe any significant dif-
ferences regarding the effects of M. esculenta leaves on feed intake in
layers. The decrease in feed conversion ratio in the present study may
be due to the improvement of the nutritional quality of the diets, par-
ticularly in amino acids, following the incorporation of cassava leaves.
According to Richards et al. (2010), higher amino acid in the diet in
breeder hens translated to a better feed efficiency.

Among all egg quality parameters measured in the present study,
only yolk colour and albumen ratio of eggs from the birds in the MELM
group sampled at weeks 35,40 and 45 were significantly improved. The
increase in egg yolk colour score for MELM-supplemented diet may be
attributed to the high content of carotenoids in MELM, which is an indi-
cation of an efficient absorption and utilization of the pigments present
in M. esculenta leaves (Fasuyi et al., 2005). In contrast to our findings,
Tran Thi et al. (2014) noted non-significant results on egg weight and
egg production when breeder hens were fed M. esculenta leaf at dif-
ferent levels ranging from 4% to 6%. The observation in the current
study is in line with Galon et al. (2017) and Houndonougbo et al. (2012)
who reported similar results in response to various levels of MELM in
the diets of laying chickens. Novak et al. (2006) indicated that albumen

weight correlates with average egg weight, and its deposition in egg
depends largely on the amount of nutrients received by hens. Thus, the
increase in egg weight due to an increase in ratios of albumen to yolk
for the MELM group by age may be explained by the better utilization
of crude protein content of MELM brought about by the inclusion of
MELM supplementation. The significant effect of MELM on egg weight
and egg production in the present study might be due to the presence
of lysine and methionine in M. esculenta as reported by (Fasuyi, 2005).
Increased methionine and lysine in the feed improves egg production
and increases egg weight (Fakhraei et al., 2010).

Furthermore, the results show a significant increase (p < 0.05) in
the values of total proteins, uric acid, triglyceride and total cholesterol
in breeder hens fed MELM-containing diet. It is well documented that
uric acid is the main degradation product of amino acids and nucleic
acids in birds and plays a major role in the body, as an energy source
for cellular reactions (adenosine triphosphate) (Akifumi et al., 2016).
Increase of its rate during the period of laying, implies the depletion
of the stored lipids and consequently increase in gluconeogenesis from
proteins (Hochleithner, 1994). The result of the current study is also
consistent with the findings of Ngueda et al. (2020) who reported that
layer hens supplemented with 5% MELM showed significantly higher
total protein and uric acid concentration compared to the birds fed diet
without MELM. Triglycerides and total cholesterol are part of the body
fats, which can be metabolized for providing energy and constitute the
major part of dietary lipids stored in adipose tissue (Dallongeville et al.,
2006). The higher value suggests a better intestinal absorption of the
lipids contained in the diet. Thus, hens in this treatment had more nutri-
ent reserves for the constitution of cell membranes and the synthesis
of large amounts of energy to be deployed in the reproductive mecha-
nisms (Horton et al., 1994).

5 | CONCLUSION

It was therefore concluded that the incorporation of MELM at 5% of
the diet of breeder hens improved production performance, and the
egg quality increased in some of the serum lipids. From the point of
view of egg production, the use of M. esculenta leaves in the diet of

breeder hens up to 5% should be encouraged. Since quality of the
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hatching egg partly determines hatching performance, the next step
would be to study the effect of Manihot esculenta on hatchability.
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