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ABSTRACT: To evaluate the performance and hematological indices of broiler chickens fed biodegraded
cassava root meal an experiment was conducted in the Poultry Unit of the Livestock Teaching and Research
Farm, Joseph Sarwuan Tarka University, Makurdi, Benue State. A total of one hundred and fifty five week-old
(Ross 308) finishing broilers was used for the experiment. The birds were assigned randomly into three
treatments and each treatment was replicated five times with ten birds per replicate. Cassava root was
peeled and chopped into small pieces of about 90-100g and mixed with rumen filtrate (fluid). This was then
biodegraded for 24 hours and 48 hours. The biodegraded cassava root meal (BCRM) was used to formulate
broiler’s diets at a 10% inclusion level to supplement for maize. The diets formulated were T1, T2 and T3 at
0%, 10% (24 hours biodegraded) and 10% (48 hours biodegraded) inclusion, respectively. The birds in each
replicate were housed in separate cages in a completely randomized design (CRD). All routine management
practices, including recommended vaccinations were strictly observed, feed and water were served ad libitum
throughout the period of the study which lasted for 28 days. Performance indices such as body weight, body
weight gain, feed intake and feed conversion ratio were measured. Hematological parameters were also
taken; pack cell volume (PCV), red blood cell (RBC), hemoglobin (HB), white blood cell (WBC), mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), and white blood cell (WBC) differential. Results revealed that there was no significant
(P>0.05) differences in all the performance indices measured except in feed intake. Feed intake increased
with prolonged period of biodegradation across treatments. There was significant (P<0.05) differences in the
lymphocytes, heterophils and eosinophils across treatments. The study concluded that the dietary
supplementation of 10% biodegradable cassava root meal at 24 and 48 hours did not adversely affect the
performance/ health status of broiler chicken, however, for profit maximization, 48 hour biodegradation of
cassava is recommended.
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INTRODUCTION

Feeding farm animal especially the non- ruminant has been a serious problem to livestock farmers. Feed takes the much
of production cost; about 70-75% of total cost of production (Abang et al., 2013). This is largely due to the hike in
conventional feed stuffs like maize and cereal grains on the whole as a result of stiff competition between man, livestock
and, industry (Anoh and Akpet 2013; Abang et al., 2023). The need to look inward in search of feed resources that are
available all round, less competed for by animal farmers is being sort for. Cassava is grown in Nigeria all year round; it is
always available (Enesi et al.,, 2022; Obayelu et al., 2022). The yield is impressive; Nigeria is among the countries with
highest tons/ metrics of cassava (Enesi et al., 2022; Abang et al., 2023).

Early studies indicated statistically significant growth depression in chicks with increasing amounts of cassava,
which led to a recommendation that no more than 10% cassava should be included in chick rations. However, there are
several reports on the use of cassava meal in poultry diets in the past few decades with encouraging results (Akinfala et
al., 2002; Aderemi et al., 2010): birds fed ensiled cassava peel meal diet had similar feed intake and body weight gain as
the control group whereas the FCR of birds on sun-dried cassava peel meal was poor (Obikaonu and Udedibie, 2006).
Aderemi et al. (2020) asserted that whole cassava root meal could replace 25% of corn in laying hen diets without
negative effect on the performance. In a study by Oyebimpe et al. (2006), 200 g/kg cassava peel meal could replace
maize in broiler diets with no reduction in growth performance. However, its’ limitation is the presence of anti-nutritional
factors especially; hydrogen cyanide, saponins, tannins, oxalate, phytates; processing methods like: fermentation/
soaking, boiling, toasting, sun drying auto cleaving etc. is able to reduce these anti nutrients to a tolerable level (Abang et
al., 2018; Odunlade et al., 2020; Gyang et al., 2021). The presence of these anti nutritional factors informed the assay for
hematology. Anti-nutritional factors chelates divalent ions (Ca2+, Mg2*, Fe2*, and Zn2*) also react with the charged groups
of protein and polysaccharides thereby forming indigestible complexes while the toxic substances interfere with bio
availability and utilization. Blood contains several metabolites which provide useful information of nutritional status and
clinical investigation of an individual; WHO recommends blood parameters for medical and nutritional assessments
(Abang et al., 2017).

The aim of this study is to evaluate the productive performance and hematological indices of broiler chicks fed
biodegraded cassava root.
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MATERIALS AND METHODS

Experimental site

The experiment was conducted at the Experimental Poultry unit of the Teaching and Research Farm of Joseph
Sarwuan Tarka University Makurdi, Benue State of Nigeria. Makurdi is the Capital of Benue State located on central
Nigeria along the Benue River. It lies within the geographical coordinates of Latitude 7°44" north, and Longitude 8°20°
east. The area is warm with a minimum temperature range of 22.71+3.43°C and a maximum range of 39.98+2.43°C
(TAC, 2011). It is characterized by two seasons, the dry and wet. The wet season also known as rainy season starts from
April to October with minimum break at July under normal basis. The total annual rainfall is estimated from 1371-1321
mm, characterized by warm climate with average temperature and relative humidity (TAC, 2004).

Experimental material

The experimental test ingredient was biodegraded cassava root meal. The cassava root was obtained from local
markets around Markurdi metropolis. The rumen content was obtained from the abattoir in North Bank Makurdi in the
early hours of the day. It was collected from three different cows and mixed thoroughly to obtain a homogeneous mixture.

Processing of test ingredient

The cassava roots were hand-peeled using kitchen knife and chopped into smaller pieces of about 90 - 100 grams.
Rumen content was mixed with water at a ratio of 1:1 (1 kg of rumen content to 1 liter of water) to obtain a filtrate. The
filtrate was mixed with the chopped cassava root and packed into air tight bags. The bags were kept under shade with
their open ends tied tightly and labeled accordingly. After 24 hours of fermentation, the bags labeled “24” were poured on
a concrete floor for sun-drying while this was repeated for the remaining bags at the end of the 48% hour. The
biodegraded cassava was dried to a moisture level below 10 percent and was crushed into meal. A fraction was taken for
proximate.

Preparation of diets

A total of three experimental diets were formulated. Milled biodegraded cassava root meal was included in the diets
at 0%, 10% (24 hours biodegraded) and 10% (48 hours biodegraded) to give diets T1 (control) T2 and T3 respectively to
replace maize.

Management of birds

A total of 150 (Ross-308) five week old finishing broiler chickens were obtained from the hatchery's area distributors
in Makurdi, Benue State. The birds were assigned randomly into three treatments and each treatment was replicated five
times with ten birds per replicate. The birds in each replicate were housed separately. The experimental design used was
completely randomized design (CRD). All routine management practices, including recommended vaccinations and
medications, were strictly observed throughout the period of the study. A known quantity of feed was served daily, left
over was measured to ascertain feed intake. Quantity of feed was increased weekly to enable birds feed ad libitum. The
weights of the birds were taken weekly using electronic scale. Feeders and drinkers were washed and disinfected when
appropriate. Litter materials were changed when due and replaced accordingly. Other drugs that were given to the birds
include: Panteryl (antibiotics) as prophylaxis and vitaminolyte (vitamins). Feed and water were served ad libitum
throughout the experimental period. The experiment lasted for 4 weeks (5t-8th),

Table 1 - Composition of broiler finisher diet using biodegraded cassava root meal

Ingredients Control 24 Hours 48 Hours
Maize 63.75 57.25 7.14
BCRM - 5.73 6.00
FFSB 17.69 18.17 4.86
Blood meal 6.63 6.81 5.71
Bone meal 4.42 4.54 6.29
Rice bran 1.00 1.00 1.00
Fish meal 5.00 5.00 5.00
Palm oil 1.00 1.00 1.00
Salt 0.25 0.25 0.25
Premix 0.25 0.25 0.25
Total 100.00 100.00 100.0
Analyzed nutrient
ME (Kcal/kg) 3290.48 3217.33 3203.15
Crude protein% 20.54 20.13 20.14
Crude fiber% 3.47 3.47 3.48
Ether extract% 7.34 7.10 7.10
Calcium% 1.04 1.05 1.05
Phosphorus% 0.71 0.78 0.69
Lysine% 111 1.50 1.10
Methionine% 0.46 2.64 0.21
Ash% 3.36 2.64 191

Premix supplied per kilogram Vit A: 200000001U; Vit D3: 200000I1U; Vit K3: 2000mg; Vit B1: 3000mg; Vit B2: 5000mg; Niacin: 45000mg;
Calcium panthothenate: 10000mg; Vit B6: 4000mg., Vit B12: 20mg; Choline chloride: 300000; Folic acid: 1000mg; Biotin: 50mg;

Manganese: 300000mg; Iron: 120000mg; Zinc: 80000mg; Copper: 8500mg; lodine: 1500mg; Cobalt: 300mg; Selenium: 120mg;
Antioxidant: 1220000mg. BCRM=Biodegraded cassava root meal; FFSB=Full fat Soybean; ME=Metabolizable energy; T1=Control diet; T2=24
hours BCRM; T3=48 hours BCRM.
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Data collection

Performance indices
Productive performance indices were measured according to the methods of Abang et al. (2023).

Blood samples and preparation for hematological indices
This was carried out according to the methods of Abang et al. (2017).

Ethical approval

All authors hereby declared that “Principles of laboratory animal care” (NIH publication No. 85-23, revised 1985)
were followed as well as specific national laws where applicable. All experiments have been examined and approved by
the appropriate ethics committee.

Statistical analysis

Data collected were subjected to one-way Analysis of Variance (ANOVA) using Special Package for Social Science
(SPSS) version 22.0 statistical software. Significant means were also separated using Duncan’s Multiple Range Test of
the same package at 5% probability level.

RESULTS

Performance

The result of the growth performance of broiler finisher birds fed biodegraded cassava root meal-based diets is
shown in Table 3. There were no significant (P>0.05) differences in all the growth parameters measured across treatment
groups. This revealed that birds served BCRM competed favourably with birds fed sole maize grains. The impressive
performance showed that the use of rumen fluid in biodegradation of cassava root meal results in effective utilization of
the diets. This confirms the position of Adeyemi et al. (2008), whose reports showed that cassava root meal can
completely replace maize in broiler diets without adverse effects on utilization, but, contradicts the results of Nsa et al.
(2016), who observed a depressive growth in broilers fed cassava. The non-significant (P>0.05) difference observed in
feed intake reveals the palatability of feed; this is a pointer to the fact that the anti-nutritional factors present in cassava
were adequately handled by the microbes from rumen fluid. Akinmutimi (2004) and George and Sese (2012) had similar
results of high feed intake when birds were served biodegradable cassava root meal. However, Aderemi (2010) and
Ogbamgba and George (2015) had a contrary report; feed intake was observed to have decreased with increased levels of
supplementation across treatments, probably because of the higher fiber and Hydrogen cyanide (HCN) contents of diets.
More so, the dustiness of the feed associated with cassava peel/root meal and low palatability, could also be the reason
for the reduction in feed consumption of birds fed diets with high levels of cassava meal.

The feed cost savings per gram meat () was recorded to be (0.01) at 48 hours of biodegradation. This infers that,
the inclusion of T3 in finisher diet resulted in saving 0.01 kobo for every gram of meat produced.

The result of profit ranged from 8465.90 - ¥1071.40, RNI ranged from 0.39-0.91, with the highest profit margin and
RNI recorded with birds served 48 hours BDCR. Birds serve 24 hours BDCR recorded the least values probably because of
the highest amount of feed consumed as well as time of biodegradation; perhaps not sufficient enough to reduce HCN
present in cassava root which subsequently affected their body weight. The highest BCR was recorded with birds served
48 hours BDCR, followed by birds fed control diet. It is worthy of note that a BCR greater than one signifies viability of an
enterprise. However, all treatments recorded BCR greater than one implying that, no losses will be incurred when these
treatments are used in finisher broiler production.

Table 2 - Productive performance of finisher broiler chickens fed diet containing biodegraded Cassava root meal.

Parameters Control 24 Hours 48 Hours SEM P-value
Initial body weight (g) 726.00 660.00 664.00 15.57 0.153
Final body weight (g) 3000.89 2877 .05 2910.11 41.92 0.122
Total body weight gain (g) 2274.00 2217.05 2246.11 38.17 0.157
Average daily weight gain (g) 32.49 31.67 32.08 1.36 0.157
Total feed intake (g) 43332 41 622 38310 10.73 0.112
Average daily feed intake (g) 61.902 59.460 54,730 3.60 0.112
Feed conversion ratio 191 1.88 1.71 0.24 0.162
Cost of feed/weight gain (#/g) 0.26 0.26 0.25 - -
Feed cost savings/g meat (#/g) - 0 0.01 - -
Profit: TR-TC 817.84 465.90 107.1.4 - -
BCR: TR/TC 1.69 1.40 191 - -
RNI: Profit/TC 0.69 0.39 0.91 - -

ab= means with different superscript within same row are significantly different (p<0.05); SEM= Standard Error of Mean; BCR= Benefit cost

ratio; RNI= Return to Naira invested; TR= Total Revenue; ,TC= Total Cost
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Hematology

The result of the hematological parameters of broiler chicken fed biodegraded cassava root meal is presented in
Table 4. There was no significant (P>0.05) difference in PCV, RBC, WBC, Hb, MCV, MCH, MCHC and Monocytes across
treatments. The value for pack cell volume (PCV) ranged from 31.20-32.00%, RBC (3.14-3.28) while WBC (21.02-21.92),
Hb (10.38-10.80) MCH (32.02-32.86) for MCHC (33.26-33.75). These values fell within the normal reference ranges as
reported by Bounous and Stedman (2000) and Talebi et al. (2005) indicating that the birds had no traces of anemia. Non-
significant (P>0.05) difference in the values of PCV, RBC and WBC was also observed by Adeyemi et al. (2008) when
cassava root was fermented with rumen filtrate. However, the results of leucocytes, heterophils and eosinophils were
significantly (P<0.05) different across treatment groups. The value of lymphocytes was within the recommended
reference value of 31.00-72.00% reported by Scholtz et al. (2009). It was observed that, the levels of heterophils and
eosinophils decreased across treatments with birds fed diets containing BCRM having the least values, however, all the
values were within the normal reference ranges. Since lymphocytes, heterophils and eosinophils are components of the
white blood cell; the values obtained did not give an indication of any disease or stress condition resulting from the dietary
treatments. Fafiolu et al. (2014) reported that the birds with higher leucocytes count could perform their phagocytic
functions for optimal immunity levels and would cope successfully under stress conditions. Also, Talebi et al. (2005)
reported that birds with high leukogram counts are capable of generating antibodies in the process of phagocytosis and
have high degree of resistance to diseases. Lymphocytes offer a more versatile means of defense as they are capable of
recognizing different foreign invaders thereby producing cytokines, lymphokines, and ultimately, antibodies with
specificity for antigens.

Table 3 - Hematological indices of broiler chicken fed diet containing biodegraded cassava root meal.

Parameters Control 24 Hours 48 Hours SEM

PCV % 31.20 32.00 32.00 0.43Ns
RBC x1012/! 3.14 3.22 3.28 0.06Ns
WBC x1012/! 7.02 7.50 7.92 0.18Ns
HB/dI 10.38 10.68 10.80 0.14Ns
MCV fl 99.36 99.38 99.25 0.18Ns
MCH pg 32.86 33.22 33.02 0.38Ns
MCHC g/dlI 33.26 33.37 33.75 0.12Ns
Lymphocytes % 42.20¢ 44.60b 47.20a 0.68*
Heterophil % 53.602 51.00r 50.20° 0.70*
Eosinophil % 2.402 0.40° 1.00° 0.30*
Basophil % 0.00 0.00 0.00 0.00Ns
Monocyte % 1.40 1.00 1.60 0.34N

abe = means with different superscripts within same row are significantly different (P<0.05). NS= non significance, T1= Control diet, T2= Diet
containing biodegraded level of cassava root meal at 24 hours of fermentation, T3= Diet containing biodegraded level of cassava root meal at

48 hours of Fermentation, SEM= Standard error of mean. PCV= pack cell volume; RBC= red blood cell; WBC= white blood cell; HB=
hemoglobin; MCV= mean corpuscular volume; MCH= mean corpuscular hemoglobin; MCHC= mean corpuscular hemoglobin concentration.

CONCLUSION

The study concluded that the dietary supplementation of 10% biodegradable cassava root meal at 24-hour and 48 hours
did not adversely affect the performance/health status of broiler chicken, however, for profit maximization, 48-hour
biodegradation of cassava is recommended.
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