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Abstract

The effect of feeding unpeeled cassava mash on layers to
evaluate egg quality and hematological indices was
investigated with one hundred and fifty birds that were
thirty-four weeks old which were randomly allotted to five
dietary treatments of 30 birds and replicated twice with
fifteen birds each. The experiment lasted for 10 weeks in a
Completely Randomized Design (CRD). Treatment 1 (100%
maize) serves as control, while treatments 2, 3, 4 and 5 were
25% unpeeled cassava mash, 50% unpeeled cassava mash,
100% unpeeled cassava mash and 25% peeled cassava mash
respectively. There was significant (P<0.05) difference in

index, shell thickness and yolk colour score in all the
treatments, while other parameters measured were not
significantly different. As for Heamatological indices. There
was no significant difference in all parameters measured.
Haemoglobin (Hb) increased slightly with increased levels
of unpeeled cassava mash inclusion. In conclusion
replacement of unpeeled maize up to 100% inclusion level
has no deleterious effect on the birds but the best result that
can compete favourably with maize is 50% inclusion level.
Therefore 50% inclusion level is recommended to farmers to
maximize production and achieve desired result.
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Introduction

It is an established fact that Nigerians have not been able to meet their daily protein requirement as compared to developed
countries where protein intake is presently put at 4.82g/caput/day as compared to 35g/caput/day recommended by FAO, 2
respectively. As the demand for livestock products (meat, eggs and milk) are increasing daily due to growing human
population there is need to bridge the gap of shortage in one way or the other. Poultry products particularly meat and eggs are
at potential to meet this demand due to its low feed conversion ratio (FCR) and short rearing period. The major constraint in
meeting this noble target is shortage of feed in meeting livestock nutritional requirement as the major conventional feed
(Maize) in monogastric production is inadequate to meet human and livestock demand. Maize (Zea mays) has been the most
commonly used conventional energy source of plant origin in feed formulation for poultry. It is sometimes highly expensive,
limited or at times scarce, also maize and other cereal grains are highly competed for by animals and human as food. Maize
remains an integral component of poultry feed and its inclusion in normal diet could be as high as 60% . The availability of
maize all year round for poultry feed has reduced, and this could be attributed to competition for maize by humans and
animals, reduced production and high cost of maize. These necessitated for urgent need for an alternative. An alternative feed
resource that could be used is cassava (Manihot esculenta crantz), peel and unpeeled mash is relatively less competed for and is
cheaper than maize. Its adoption will go a long way to reduce protein in-balance, reduce cost of production and maximization
of profit. The use of Cassava Plant Meal (CPM) in diets of monogastric animals especially poultry have received consistent
attention lately. The crude protein (CP) contents of CPMs although variable are higher than maize ™ %, Based on the
performance of broiler 71 and laying chickens [, when fed graded levels of CPM in replacement of maize, it appears that
CPM is equivalent or superior to maize as source of energy feed stuff. Research in the use of cassava as diets for poultry is not
new, the renewed interest in the recent times could be attributed to the global concern on sustainable poultry production amidst
varying climate and its numerous effect on crop production and yield & °1. Nigeria is the highest global production of cassava
with mean yield of 63:031 million MT in 2021 ', Despite this, adoption of cassava meals in diets of laying birds is yet
unpopular due to the poor nutrient content of cassava root meal % & 9 12 Several researches have evaluated the
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responses of laying birds to different cassava plants parts
namely the roots [*3 14 & 9 181 The wvariations in the
performance of the experimental birds could be the limiting
factor presenting widespread use and adoption. Interestingly
substantial studies conducted on cassava plant parts showed
suitability at some inclusion levels with cost effective
advantage. However, [l suggested the inclusion of all the
cassava plant parts to improve the inadequacies of cassava
root meal especially in the diets of laying birds as several
authors have studied the response of laying birds to cassava
diets. Recently, [ evaluated egg production performance of
Isa brown laying chickens fed CPM diets the authors found
comparable performance with birds fed maize-based diet.
However, growth development and maturation of
reproductive birds for onset of egg lay and peak production
as well as other egg quality indices are essentially related to
nutrition . Laying birds require an excellent plane of
nutrition to build the skeletal structure, gain weight and
develop their reproductive organs actively between the
growth phase of 8 and 19 weeks for Isa brown breed [12 23],
Much is yet to be done on total replacement with different
CPMs products in the diets of laying birds reared from 8
weeks till the end of egg lay and egg production
performance. The study seeks to fill the gap and provide
information on the effect of feeding unpeeled cassava mash
as substitute for maize in layers diet on egg quality and
haematological parameters.

Materials and Methods

Study Area

The study was conducted at the Teaching and Research Unit
of the College of Agriculture Jalingo, Taraba State, Nigeria
(latitude 8°53” longitude 11°23”E) of the equator in
savannah zone of Northern Nigeria [,

Cassava Processing / Plant Meal Product Development
The cassava plant meal products were developed using the
protocol of 4, The cassava used in formulating the diets
was harvested and processed according to the above process.
The tubers were harvested, washed and chipped and
processed into pieces.

Management of Experimental Animals

A total of one hundred and fifty (150) birds of a commercial
hybrid of egg producing strain chicken (lsa brown).
Management was intensive in cages of a two-tier battery in
an open side type poultry house, thus afforded good
ventilation and drought free environment, stocking rate was
three birds per cage unit. The birds were purchased locally
and weighed at the beginning and end of the study. The
temperature of the pen was between 32°C and 34°C Feed
and water were supplied ad libitum. Routine and necessary
management practices were carried out on the birds as the
experiment lasted for ten (10) weeks.

Experimental Design and Diets

The experiment was conducted in a Complete Randomized
Design (CRD). There were five dietary treatments with
thirty birds each, replicated twice with fifteen birds. Diets
were formulated and compounded based on 100Kkg,
consisting of four different levels of peeled and unpeeled
cassava mash inclusion. Other ingredients sourced from
Jalingo main market. These are the dietary treatments.
Treatment 1 — 100% maize (control).
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Treatment 2 — 25% unpeeled cassava mash
Treatment 3 — 50% unpeeled cassava mash
Treatment 4 — 100% unpeeled cassava mash
Treatment 5 — 25% peeled cassava mash

Chemical Analysis
Proximate analysis of the experimental diets was carried out
as specified by 1%,

External egg quality determination

The egg weight is the weight of the whole egg and it was
measured with Amput High Precision weighing balance.
The length and width were measured using the digital
veneer caliper. The egg shells were air dried for 24 hours
after careful breaking and their weight were measured using
the Amput High Precision weighing balance. Egg thickness
was then measured with the micrometer screw gauge. This
was done by measuring the thickness of three point of the
egg shell and their average determined.

Internal egg quality determination

Egg was broken on a flat plate, the albumen height was
measured using the tripod micrometer. The yolk was then
separated from the albumen and the yolk weight was
measured using the Amput High Precision weighing
balance. Albumen weight was determined by deducting the
egg weight from the yolk and shell weight. Yolk height and
width were measured with the digital venier caliper. Yolk
colour was determined using the DSM colour fan. The egg
yolk that was already separated from the albumen were
placed on a plain white surface and examined under normal
daylight. The DSM colour fan was placed beside it and the
intensity yolk colour that matched the yolk colour number
was recorded.

Collection and Treatment of Blood Sample
Haemotological analysis was carried out using the blood
collected at the end of the experiment. The blood was
collected from the wing of three selected birds per treatment
group with the aid of needle and syringe. Twelve milliliter
of blood was collected from each bird and transferred
immediately into a set of sterile plastic bottles with and
without anti-coagulant for haematological indices. The
analysis was done at Federal Medical Centre, Jalingo.

Data Analysis

The data obtained were analyzed using one-way analysis of
variance (ANOVA) while the means are separated using ¢!
test of 7 package.

Results and Discussions

Table 1 shows the gross composition of the experimental
diets, while Table 2 reveals the proximate analysis of
cassava mash (Peeled and Unpeeled). As shown in the table,
the Dry matter (DM), Crude Protein (CP), Crude Fibre (CF),
Ether Extract (EE) and Ash were all better in unpeeled
cassava. However, nitrogen free extract (NFE), calcium and
phosphorous were better in peeled mash. The higher level of
DM, CF, CP and EE in unpeeled mash was due to high
levels of these nutrients contained in the peels. This supports
the work of *®! that the peels contain a higher level of CP,
EE and Ash. The values obtained falls within the range of
1.5-3.5% reported by 1 for CP, 1.3-7.7%, CF, 0.8- 3.2%,
EE, 88.0-94.1% NFE and 1.6% Ash. The proximate analysis

35


http://www.multiresearchjournal.com/

International Journal of Advanced Multidisciplinary Research and Studies

of the experimental diets is as shown in Table 3. The crude
protein range of 16.38-17.92% is slightly less than the range
of 18.00-20.00% recommend by °, Table 4 reveals the
results of egg quality parameters.

Shell Surface Area

There were significant (p<0.05) difference between means
of diets 1 (control) and that of diet 3 and 4 but the difference
among the means of diets 2, 3, 4 and 5 were not significant
(P>0.05)1and also diets 1, 2, and 5 were not significantly
different. Diet 1 (control — 100% maize) had the highest
value which is 74.21 followed by diet 5 (25% cassava peel
mash) 73.74 and diet 3 (50% unpeeled cassava mash) had
the least value of 70.91. This is in agreement with 7],

Egg Length (CM)

There was significant (P<0.05) different between means of
diet 1 (control) and diet 2 but there were no significant
difference among treatments 2, 3, 4 and 5 (cassava based
diets) respectively. Meanwhile, treatment 1 (control) had the
highest egg length mean value of 5.81cm while treatment 2
had the lowest mean value of 5.58cm. It’s worthy of note
here also that egg length increased with increased inclusion
levels of cassava. This result is in conformity with 2],

Egg Breadth (CM)

The result of analysis of variance for egg breath indicated
that diet 4 was significantly (P<0.05) different from dietary
treatments 1, 2 and 5. However, there were no significant
difference among treatment 1, 2, 3 and from 3, 4 and 5
respectively. The highest egg breadth mean value of 4.32cm
was recorded for treatment 4. Treatments 2, 3 and 5
recorded the following values 4.31, 4.21 and 4.30cm
respectively. The result is also in consonant with 4,

Egg shape index

The values obtained for the effects of treatment on the egg
shape index did not follow any pattern. Egg from diet 2
(25% unpeeled cassava mash) had the highest value of 0.77
and egg obtained from birds fed diets 4 had a value of 0.75
which is the lowest. Treatment 2 was significantly (P<0.05)
different from the means of treatment 3 and 4. However,
there were no significant differences among the means of
treatment 1, 3, 4 and 5 respectively. This is also in
agreement with (341,

Yolk Weight (g) and Percentage (%)

Yolk weight of eggs obtained from birds fed diets 1
(Control) had the highest value, but the highest value for
yolk percentage was recorded for eggs obtained from birds
fed diet 3 (50% unpeeled cassava mash). The values
obtained for the five treatment were 15.03g (25.31%),
14.18g (24.65%), 14.14g (25.45%), 14.15g (25.40%) and
14.58g (24.80%). There were no significant (P>0.05)
differences among the means of the five treatments for yolk
weight and yolk percentage. Result obtained is also in
agreement with (271,

Yolk Height (cm)

There were no significant (P>0.05) differences among all
treatments as regard their effect on yolk height. The values
obtained for the effect of dietary treatments on the yolk
height however did not follow any pattern. Yolk height of
eggs obtained from birds fed 100% maize mash (diet 1 -
control) and birds fed 25% peeled cassava mash had the
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highest values of 1 .66cm each and followed by eggs from
birds fed with 50% unpeeled cassava mash (diet 3), so also
the yolk height of eggs obtained from birds fed diet 2 and 4
is 1.63cm each. The result concur with 29,

Albumen weight (g) and percentage (%)

The values obtained for the five treatments are 37.69%
(63.73%), 37.00g (64.4S5%) 35.22g (64.32%), 34.68g
(62.23%) and 37.66g (63.93%). There were no significant
differences among the five treatments. Eggs of birds fed diet
1 had the biggest albumen weight of 37.96g followed by
eggs of birds fed diet 5 with 37.66g and least value obtained
diet 4. However, the situation was not the same for albumen
percentages. Diet 2 had the highest aloumen percentage of
64.48%, followed by eggs of diet 3 and the least value of
62.23% was obtained from eggs of diet 4. The result also
concur with 291,

Shell Weight (g) and Percentage b(%6)

There were no significant differences among the mean
values of shell weight and percentage of eggs obtained from
birds fed the five diets. The mean values of the eggs shell
weight and percentage of eggs obtained from birds fed diet 4
were the highest and those of diet 2 were the lowest. This
result is in conflict with yolk weight and percentage, in
which diet that had the highest weight was different from
the diet that had highest yolk percentage. There were no
significant differences between the values as obtained by 281,

Shell Thickness (mm)

Diet 4 was significantly (P<0.05) different from mean
values of treatment 2 and 3. Also no significant difference
was observed between treatments 1 and 5 shell thickness of
eggs produced by birds fed dietary treatments 1-5 were 0.40,
0.36, 0.37, 0.41 and 0.38 respectively. The highest value
was recorded in treatment 4 and the lowest value was
recorded in treatment 3. The shell thickness is positively
affected by the diet as also obtained by [?8],

Yolk Colour Score

There was significant (P<0.05) different between the mean
value of treatment 2 and 3 as regards their effect on yolk
colour but no significant differences were observed among
the mean values of treatments 1, 2, 3 and 5 respectively.
Yolk of eggs obtained from birds fed diet 2 had the highest
score of 3.40 followed by eggs from diets 5 (3.07) and the
least yolk colour score of 1.04 was obtained from eggs of
birds fed diets 4. The significant difference among the
treatment means of shell surface area, egg length egg
breadth and egg shape index was due to differences shown
by egg weight and that is in agreement with [ on similar
study. The non-significant difference observed among
treatment means of yolk height, weight and percentage
parameters followed the same trend exhibited in the mean
values of egg weight. The parameter could therefore be
related to egg weight since these factors are not affected by
dietary diets among the five treatment means, yolk height,
weight and percentage values should also not be affected by
the diet. This is also in line with what was reported by 24
and 2 on similar work. The average shell thickness
supports the works of 23 and [ that the average shell
thickness of domestic fowl is about 0.3 4mm, also values
obtained for albumen weight and percentage shell weight
and percentage were in the same range with the values of
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0.30-0.65 and 0.20-0.60 given by ! and 2% respectively. The
diet does not affect yolk colouration in all the dietary
treatment, this can be attributed to the fact that both cassava
and maize have the same effect on yolk colouration in
agreement with 22, The result of the heaeamatological
analysis of blood sample of layers fed unpeeled cassava
mash as a replacement of maize diet is as shown in Table 5.
There were significant (P<0.05) difference in PCV, Hb,
WBC, Lymphocytes, MCV, MCH and MCHC and also
within treatments with the increase of unpeeled cassava
mash in the diets. Haemaghobin (Hb), Red Blood Cell
(RBC), White Blood Cell (WBC) and Packed Cell Volume
(PCV) increased significantly (P<0.05) and this agrees with
the result of 1. The slight variation in haemoglobing value
measured tends to confirm that diets affect the blood profile
of layers. The values obtained for PCV, MCV and MCH are
significantly different as the amount of unpeeled cassava
replacement increases (P<0.05). Packed Cell Volume
(PCV), Haemodobin (Hb), Red Blood Cell (RBC), Mean
Cell Volume (MCV) Mean Cell hemoglobin (MCH) and
Mean Cell haemoglobin concentration (MCHC) fell within
the values reported by [? 24 2. 271 Most parameters fall
within the range of healthy birds as confirmed by 28,

Conclusion and Recommendation

From the result of this experiment unpeeled cassava mash at
three levels of inclusion (25%, 50% and 100%) can compete
favourably well with maize in supporting egg production
and quality. At 50% level of inclusion results tended to be
better than 100% inclusion considering egg weight and other
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parameters and there was no deleterious effect on
haematology.

It is therefore recommended that unpeeled cassava mash can
be used by farmers at 50% inclusion level to replace maize
in layers diet since it is cheaper.

Table 1: Gross composition of the experiment diets

. Dietary Treatments
Ingredients (%) 1 > 3 4 5
Maize 419 324 22 - 324
Unpeeled cassava mash - 100 22 46 -
Cassava mash peeled - - - - 10.0
Corn bran 13 12 8 5.0 12
PKC 10 10 10 84 | 12
BDG 75 |50 4 - 5
Soya 14 15 17 19 15
Roasted soya 2 4 5.4 10 4
Fish meal 15 | 15| 15 15 |15
Oyster shell 75 |75 ] 75 75 |75
Bone 2 2 2 2 2
Premix 025 |0.25]| 0.25 | 0.25 |0.25
Salt 0.25 |0.25| 0.25 | 0.25 |0.25
Methionine 01 [01] 01 01 |01
Calculated energy 2598.5 12600 | 2599.1 | 2599.6 | 2600
Calculated protein 16.7 |16.7| 16.7 | 16.6 |16.7

Premix per kg supplied 800iu vitamin A, 1200 vitamin Ds, 11mg
vitamin E, 2mg vitamin Ks, 7mg riboflavin, 10mg nicotinic acid,
7mg pantothenic acid, 0.08mg cobalamin, 900mg choline, 1.5mg
folic acid, 1.5mg biotin, 125mg antioxidant (santoquin) 25mg Fe,
80mg Mn, 2mg Cu, 50mg Zn, 1.2mg I, 0.2mg Co and 0.1mg Se.

Table 2: Proximate analysis of Cassava mash (Peeled and Unpeeled)

Parameter of Cassava Peeled (%) Unpeeled (%)
Dry matter 86.78 88.65
Crude Protein 1.54 4.06
Crude fibre 1.3 9.95
Ether extract 0.7 1.45
Ash 1.32 3.06
NFE 95.14 81.48
Calcium 0.13 0.18
Phosphorus 0.10 0.09
Cyanide (ppm/mg/kg) 59.4 91.08

Table 3: Proximate Analysis of the Experimental Diets

Dietary Treatments

Nutrient Composition (%) 1 2 3 4 5
Dry matter (DM) 90.62 91.03 90.23 90.00 89.84
Crude Protein (CP) 17.92 16.94 17.50 16.38 17.22
Crude fibre (CF) 3.84 5.65 4.94 5.99 3.68
Ether extract (EE) 3.70 5.20 4.85 4.05 4.78
Ash 9.64 7.87 9.83 6.89 12.24
NFE 64.90 64.34 63.88 66.69 62.10
Calcium 3.92 3.90 3.78 3.82 3.95
Phosphorus 0.65 0.53 0.54 0.64 0.60
Table 4: Egg quality parameters
Treatments
Parameters 1 2 3 4 5
Shell surface area 74.212 72.47% 70.91° 71.01° 73.74%
Egg length 5.812 5.58° 5.612 5.642 5.692
Egg breadth 4.322 4.312 4.21 4.20° 4.30%
Egg shape index 0.76% 0.772 0.75° 0.75° 0.76%
Yolk weight 15.03 14.19 14.14 14.15 14.58
Yolk percentage 25.31 24.65 25.43 25.40 24.80
Yolk height 1.66 1.63 1.64 1.63 1.66
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Albumen weight 37.96 37.00 35.21 34.68 37.66
Albumen percentage 63.73 64.48 64.32 62.23 63.93
Shell weight 6.51 6.24 6.27 6.92 6.63

Shell percentage 10.96 10.87 11.25 12.37 11.27

Shell thickness 0.40% 0.36° 0.37° 0.41° 0.382

Yolk colour score 2.64%® 3.40° 2.89% 1.042 3.06%

Table 5: Haematological analysis of blood sample of layers fed unpeeled cassava mash maize replacement
Treatments
Layers feeding groups 1 2 3 4 5 6
(100%) maize (25%) unpeeled (50%) unpeeled (100%) unpeeled | (25%) peeled SEM
mash mash mash mash
PCV (%) 278 320c 37° 424 57cde 1.26
Hb (g/1) 7.7° 8.7? 9.22 9.4? 9.12 0.65
RBC (X10°/L) 2.492 2.882 3.20% 3.90° 4.52% 0.85
Neutrophils 11 12 22 14 24 2.25
Lymphocytes 622 72b 82¢ 83¢ 87¢ 1.87
Monocytes - - - - -

Basophils 03 02 02 01 - 0.04
MCV 1282 131.8° 135.3¢ 128.22 132.1° 0.89
MCH (pg) 47.9° 45.7° 45.32 44.8% 44.78 0.67
MCHC (%) 35.72 34.6° 34.28 33.8% 33.52 0.35

abed means with different superscripts in a row are significantly different (P<0.05).
RBC - Red Blood Cell; WBC — White Blood Cell; MCV — Mean Cell Volume; MCH - Mean Cell Haemoglobin; MCHC — Mean Cell
Haemoglobin Concentration; HB — Haemoglobin; PCV — Packed Cell VVolume; CPM — Unpeeled Cassava Mash.
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