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Abstract

Due to scarcity and high cost of conventional feedstuffs, there is a renewed interest in the use 
of non-conventional cheap and easily available feedstuffs on ducks feeding. This study was 
conducted to evaluate health status of ducks fed fermented cassava root-leaf meal blend as a 
replacement for maize. One hundred and fifty, one day- old unsexed Mallard ducklings were 
used for the experiment. Ducklings were randomly distributed into 5 groups of 30 ducklings 
per treatment. Each treatment was further subdivided into 3 replicates with 10 ducklings per 
replicate in a completely randomized design (CRD). The study is made up of 5 dietary 
treatments consisting of the control (Treatment 1), fermented cassava root-leaf blend used to 
replace maize at 25% (Treatment 2), 50% (Treatment 3), 75% (Treatment 4) and 100% 
(Treatment 5) levels respectively. The packed cell volume (26.50-38.33%) and haemoglobin 
(9.35-14.07g/dl) levels increased as Fermented cassava root-leaf meal (FCRLM) inclusion 
increased in the diet (0-75%). Uric acid values decreased (5.30-4,27mg/dl) as well as 
cholesterol values (91.70-56.70mg/dl) as level of (FCRLM) increased in diet. The results 
obtained showed that FCRLM at (300:1000 ratio) of leaf to root could replace maize at 50% 
inclusion level without any detrimental effects on health status of ducks. 
Keywords: Ducks, cassava root- leaf meal, fermentation, haematology and serum

Introduction
Diet needed for survival of animals and 
humans due to its basic function in nutrition 
to supply adequate amount of needed amino 
acids must be properly addressed (Owosibo 
and Longe, 2007). Dietary components 
affect the blood profile of healthy birds 
(Iheukwumere and Herbert, 2012). It is 
often very difficult to assess the current 
health status of animals without detailed 
examination of blood (Amakiri et al., 
2009). Examination of blood provides the 
opportunity to clinically investigate the 
presence of several metabolites and other 
constituents in the body and it plays a vital 
role in the physiological, nutritional and 
pathological status of the animal (Aderemi, 
2004; Doyle and Williams, 2006). The 
haematological examination is among the 
methods which may contribute to the 
detection of some changes in health and 
physiological status, which may not be 
apparent during physical examination but 

which affects the fitness of the animal 
(Bamishaiye et al., 2009). They are good 
indicators of the physiological status of 
animals (Adenkola and Durutoye, 2004; 
Adenkola et al., 2008) and it changes are of 
value in assessing the response of animals to 
various physiological situations and disease 
conditions (Schalm et al., 1975). 

 

 

 
In Nigeria, due to 

the scarcity and high cost of conventional 
ingredients, there is a renewed interest in 
the use of non-conventional cheap and 
easily available ingredients in feeding birds. 
Cassava products have been in use for a 
long time as an energy source in place of 
cereal grains for livestock (Eruvbetine et 

Evaluation 
and interpretation of the results obtained are 
dependent on the reference values for each 
animal species, in those regions under 
existing environmental conditions (Otto et
al., 2000) which are used as reference point 
for comparing and interpretation of 
metabolic state or condition of animals 
(Babatunde et al., 1992). 
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al., 2003) but limited by its high fibre 
content, low protein value and hydro-
cyanic acid which is deleterious to animal 
growth and development (Tewe and Iyayi, 
1989; Panigrahi ,1996; Yeoh and Yruong, 
1993). The inclusion of leaf meal in poultry 
nutrition serves as sources of proteins, 
vitamins, minerals and carotenoids. 
Fermentation technology has been used as a 
method of improving the nutritional value 
of cassava meal by reducing the 
antinutritional factors, high crude fibre 
content and enriching the protein content in 
livestock feeds (Aro et al., 2008; Oboh and 
Akindahunsi, 2003)

Materials and methods
Experimental site
The project was carried out at the Teaching 
and Research farm of Yaba College of 

 This study was aimed 
at determining the level at which fermented 
cassava root leaf meal can replace maize as 
energy source in ducks' diets without 
detrimental effect on physiological, 
pathological and nutritional status of ducks.

Technology Epe Lagos State. It is situated 
at latitude 6.58ºN, Longitude 3.98ºE. It is 
42m above the sea level along the Epe- 
Ijebu Ode road. Epe lies in the low land rain 
forest, vegetation zone within the savannah 
agro ecological zones of south Nigeria 
(Google earth, 2015).
Cassava root- leaf meal processing
Fresh cassava root tubers (TMS30572) 
were harvested, washed and grated. The 
cassava leaves were harvested and chopped 
into smaller pieces using kitchen knife. A 
maize-soybean diet was formulated as 
control. Fresh grated cassava root and 
leaves were mixed at a ratio of 1kg cassava 
root meal with 300g cassava leaves, 
fermented for 5days under an air-tight 
environment, air dried (for 2-3 days) and 
used to replace maize at varying 
proportions in the basal diet. Products 
obtained at the expiration of the 
fermentation were analysed for proximate 
composition using standard methods 
(AOAC, 2002).

 

 
 
 

 
 

 
 
 
 
 
 
 
 

 

 
 

 
 
 
 

 

Table 1:  Proximate composition of fermented cassava root leaf meal blend at graded level

*Average of three determinations.

 
Parameters %

 
 

A
 

 
B

 
 

C
 

 
D

 
 

E
Moisture

 
29.18

 
30.22

 
34.08

 
30.04

 
39.51

Crude protein
 

6.12
 

7.40
 

8.82
 
9.30

 
9.76

Crude Fat

 
1.51

 
1.94

 
2.64

 
3.14

 
3.95

Crude fibre

 

6.75

 

5.35

 

3.27

 

3.79

 

3.84
Total ash

 

1.34

 

1.48

 

1.55

 

2.05

 

2.35
NFE 55.12 53.62 49.63 51.71 40.55

Experimental birds, management and 
design
One hundred and fifty, one-day old 
unsexed Mallard ducklings was distributed 
randomly into 5 groups of 30 ducklings per 
treatment. Each treatment was further 
subdivided into 3 replicates with 10 
ducklings per replicate in complete 
randomized design (CRD). The study is 
made up of 5 dietary treatments consisting 
of control (Treatment 1), fermented 
cassava root-leaf blend used to replace 
maize at 25% (Treatment 2), 50% 

(Treatment 3), 75% (Treatment 4) and 
100% (Treatment 5) levels, respectively. 
Diets were formulated to meet the NRC 
(1994) requirements. The ducklings were 
raised on deep litter in an open sided deep 
litter house. Feed were offered ad libtum. 
The study was conducted for a period of 6 
weeks.
Data collection
Measurement of haematological indices
Blood samples meant for haematological 
indices analysis were collected from ducks 
at 42 days from 6 birds per treatment 
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through wing vein using sterilized syringe.  
Blood (2.5mL) was collected from each 
bird into vials containing ethytlene diamine 
tetra-acetic acid (EDTA) as anticoagulant 
and used for the following hematological 
determinations: packed cell volume (PCV), 
red blood cell count (RBC), haemoglobin 
concentration (Hb), total white blood cell 
count (WBC), and percentage distribution 
of white blood cells (differential leukocyte 
count) using standard techniques (Schalms 
et al., 1975; Coles, 1986).
Measurement of serum metabolites
Blood samples were collected from ducks 
at 42 days from 6 birds per treatment 
through wing vein using sterilized syringe. 
2.5ml blood was collected from each bird 
into vials without anticoagulants and were 
allowed to clot. The serum from the clotted 
blood samples were used to determine Total 
serum protein (TSP), Serum albumin (SA), 

Serum globulin (SG), Serum uric acid 
(SUA), Serum creatinine (SC), Serum 
glucose (SG), Serum enzyme activity (ALT 
and AST). The total serum protein was 
determined according to the method of 
Colowick and Kaplan (1955), while serum 
albumin and globulin were determined 
using bromocresol purple method of Varley 
et al. (1980). Serum creatinine was 
determined using the principle of Jaffe 
reaction as described by Bousnes and 
Tauslay (1945) while the serum uric acid 
was determined by the kit (QuinicaClinica 
Spam) (Wooton, 1964). Serum glucose was 
determined colorimetrically using the 
method described by Braham and Trinder 
(1972). Serum cholesterol was determined 
by enzymatic end point method as 
described by Roeschlau et al. (1974) while 
serum enzyme activity was determined 
using the colorimetric method.

 

 

Table 2: percentage composition of the experimental diet (duck starter 0-21days)

 

Ingredients

 

T1

 

T2

 

T3

 

T4

 

T5
Maize

 

54.00

 

40.50

 

27.00

 

13.50

 

0.00
Vegetable oil

 

1.00

 

1.00

 

1.00

 

1.00

 

1.00
Soybean meal

 

30.00

 

30.00

 

30.00

 

30.00

 

30.00
FCRLM

 

0.00

 

13.50

 

27.00

 

40.00

 

54.00
Wheat offal

 

6.00

 

6.00

 

6.00

 

6.00

 

6.00
Fish meal (72%)

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00
Bone

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00
Limestone

 

2.00

 

2.00

 

2.00

 

2.00

 

2.00
Lysine

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25
Methionine

 

0.20

 

0.20

 

0.20

 

0.20

 

0.20
Salt

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25
Premix*

 

0.30

 

0.30

 

0.30

 

0.30

 

0.30
Total

 

100.00

 

100.00

 

100.00

 

100.00

 

100.00
FCRLM:  

                    

fermented cassava root leaf meal

 

Calculated analysis.

 

Crude protein %

 

21.30

 

21.34

 

21.38

 

21.41

 

21.46

Crude fibre %

 

4.25

 

3.98

 

3.71

 

3.44

 

3.17
Calcium%

 

1.19

 

1.19

 

1.19

 

1.19

 

1.19
Phosphorus%

 

0.65

 

0.65

 

0.65

 

0.65

 

0.65
Energy (Kcal/kg) 2864 2827 2870 2913 2956

Starter premix: -Vit. A 8, 500,000 (iu), Vit D3 1,500,000 (iu),  Vit. E 10,000(mg), Vit K3 1,500 (mg), Vit B1 1,600 (mg), 
Vit. B2 4,000 (mg), Niacin 20,000 mg, Pantothenic acid 5,000mg, Vit. D6 1,500mg, Vit.B12 10mg, Folic acid 500mg, 
Biotin H2 750mg, Chlorine ch loride 175,000mg,Cobalt 200mg, Copper  3,000mg, Iodine  1,000mg, Iron 20,000mg, 
Manganese 40,000(mg), Selenium 200mg, Zinc 30,000mg, Anti-oxidant 1,250mg.T1(0% replacement level), T2 (25% 
replacement level), T3 (50%replacement level ),T4 (75% replacement level), T5 (100% replacement level). 
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Table 3: Percentage composition of the experimental diet (Duck finisher 22 -42 days)  
Ingredients  T1  T2  T3  T4  T5  
Maize

 
48.00

 
36.00

 
24.00

 
12.00

 
0.00

 Vegetable oil

 
2.00

 
2.00

 
2.00

 
2.00

 
2.00

 Soybean meal

 
36.00

 
36.00

 
36.00

 
36.00

 
36.00

 FCRLM

 

0.00

 

12.00

 

24.00

 

36.00

 

48.00

 
Wheat offal

 

7.00

 

7.00

 

7.00

 

7.00

 

7.00

 
Bone

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00

 
Limestone

 

3.00

 

3.00

 

3.00

 

3.00

 

3.00

 

Lysine

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25

 

Methionine

 

0.20

 

0.20

 

0.20

 

0.20

 

0.20

 

Salt

 

0.25

 

0.25

 

0.25

 

0.25

 

0.25

 

Premix*

 

0.30

 

0.30

 

0.30

 

0.30

 

0.30

 

Total

 

100.00

 

100.00

 

100.00

 

100.00

 

100.00

 

FCRLM:                      fermented cassava root leaf meal

 

Calculated analysis.

 

Crude protein %

 

21.42

 

21.45

 

21.49

 

21.52

 

21.57

 

Crude fibre %

 

4.72

 

5.60

 

5.34

 

5.67

 

5.89

 

Calcium%

 

1.19

 

1.19

 

1.19

 

1.19

 

1.19

 

Phosphorus%

 

0.65

 

0.65

 

0.65

 

0.65

 

0.66

 

Energy 
(Kcal/kg)

 

2657

 

2695

 

2733

 

2771

 

2809

 

Starter premix: -Vit. A 8, 500,000 (iu), Vit D3 1,500,000 (iu), Vit. E 10,000(mg), Vit K3 1,500 (mg), Vit B1 1,600 (mg), 
Vit. B2 4,000 (mg),

 

Niacin 20,000 mg, Pantothenic acid 5,000mg, Vit. D6 1,500mg, Vit.B12 10mg, Folic acid 500mg, 
Biotin H2 750mg, Chlorine chloride 175,000mg,Cobalt 200mg, Copper  3,000mg, Iodine  1,000mg, Iron 20,000mg, 
Manganese 40,000(mg), Selenium 200mg, Zinc 30,000mg, Anti-oxidant 1,250mg.T1(0% replacement level), T2 (25% 
replacement level), T3 (50%replacement level), T4 (75% replacement level), T5 (100% replacement level). 

 

Table 4: Haematological indices of ducks fed fermented cassava root-leaf meal as maize    
               equivalent  
Parameters

 
T1

 
T2

 
T3

 
T4

 
T5

 
SEM

 Packed cell volume

  
(%)

 
26.50c

 
32.00b

 
38.00a

 
38.33a

 
32.00b

 
1.21

 Haemoglobin

 
(g/dl) 

 
9.35b

 
10.56b

 
13.18a

 
14.07a

 
10.37b

 
0.53

 Red blood cell

 

(x1012/l)

 

1.92d

 

2.30bc

 

2.67a

 

2.49ab

 

2.17c

 

0.07

 
White blood cell

 

(Cumm3)

 

10.73b

 

10.98b

 

12.17a

 

11.57ab

 

11.07b

 

0.17

 
Heterophil

    

(%)

 

36.33

 

39.67

 

36.00

 

37.00

 

36.67

 

0.74

 
Lymphocyte

 

(%)

 

60.00

 

59.00

 

58.00

 

56.33

 

57.33

 

0.97

 

Monocyte

     

(%)

 

1.33

 

1.00

 

0.00

 

0.66

 

0.66

 

0.14

 

Basophil

       

(%)

 

2.67

 

3.33

 

3.00

 

3.33

 

3.33

 

0.22

 

Eosophil

       

(%)

 

0.00

 

0.00

 

0.00

 

0.00

 

0.00

 

0.00

 

abcd Means in the same column with different superscripts were significantly (p<0.05) different. 
T1(0% replacement level), T2 (25% replacement level), T3 (50%replacement level), T4 (75% replacement level), T5 
(100% replacement level).  

 

 

Table 5:

 

Serum metabolites of ducks fed fermented cassava root-leaf meal blend as maize    

 
               

equivalent

 

Parameters

 

T1

 

T2

 

T3

 

T4

 

T5

 

SEM

 

Total Protein

 

(g/l)

 

5.60a

 

5.70a

 

4.48b

 

4.46b

 

4.24b

 

0.17

 

Globulin

 

(g/l)

 

2.18bc

 

3.11a

 

2.50b

 

1.96bc

 

1.85c

 

0.13

 

Albumin

 

(g/l)

 

3.42a

 

2.79b

 

2.51b

 

2.50b

 

2.35bc

 

0.13

 

Uric acid

 

(mg/dl)

 

5.30a

 

4.93ab

 

4.69ab

 

4.53ab

 

4.27b

 

0.13

 

Creatinine

 

(mg/dl)

 

0.39c

 

1.06a

 

1.17a

 

0.80b

 

0.67b

 

0.08

 

Triglycerol

 

(mg/dl)

 

41.20b

 

40.16a

 

36.87ab

 

35.13ab

 

33.00b

 

1.06

 

Cholesterol

 

(g/l)

 

91.70a

 

89.83a

 

83.77a

 

60.50b

 

56.70b

 

4.21

 

Aspartate transferase(iu/l)

 

14.20b

 

14.77b

 

15.12b

 

16.67b

 

22.57a

 

0.87

 

Alanine transferaseT(iu/l)

 

71.30a

 

70.00a

 

66.30b

 

47.97c

 

44.67d

 

3.05

 

abcd Means in the same column with different superscripts were significantly (p<0.05) different. 
T1 (0% replacement level), T2 (25% replacement level), T3 (50%replacement level), T4 (75% replacement level), T5 
(100% replacement level).
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Result and discussion
The proximate composition of fermented 
cassava root- leaf meal as shown in Table 1.  
The fermented cassava root-leaf meal used 
in this study contain 9.3% crude protein, 
3.79% crude fibre, 2.05% ash, 3.14% ether 
extract and 51.91% nitrogen free extract. 
The result of the haematological parameters 
(Table 2) revealed that The RBC, Hb, RBC 
and WBC all showed reference values. 
However, WBC values recorded were 
higher than reference values for the species 
used in this study. The blood parameters 

 

 

 

 
According to Peters et al., 2011), previous 
reports stated that Packed Cell Volume, 
haemoglobin and mean corpuscular 
haemoglobin are major indices for 
evaluating circulatory erythrocytes, and are 
significant in the diagnosis of anaemia and 
also serve as useful indices of the bone 
marrow capacity to produce red blood cells 
as in mammals (Awodi et al., 2005; 
Chineke et al., 2006). Furthermore, 
Chineke et al. (2006) posited that high 
Packed Cell Volume (PCV) reading 
indicated either an increase in number of 
Red Blood Cells (RBCs) or reduction in 
circulating plasma volume. Blood is a tool 
used in evaluating the clinical and 
nutritional status of an animal in feeding 
trial (Adeyemi et al., 2000). There was 
significant difference in PCV HB RBC and 
WBC across the treatment. The packed cell 
volume (PCV) values of duck fed varying 
levels of FCRLM were 26.50, 32.00, 38.00, 
38.33 and 32.00% for diets T1, T2, T3, T4 
and T5 respectively. Hematological 
parameters are a reflection of effects of 

are 
good indicators of physiological,
pathological and nutritional status of an 
animal and changes in values have the 
potential of being used to elucidate the 
impact of nutritional factors. This is 
supported by previous work that RBC, Hb 
and other parameters vary among bird 
species and are affected by diet contents 
(Odunsi et al., 1999; Kurtoglu et al., 2005). 

dietary treatments on animals in terms of 
the amount of feed ingested and available 
for the animal to meet up with the 
p h y s i o l o g i c a l  a n d  b i o c h e m i c a l  
requirements (Ewuola et al., 2004). The 
highest value of PCV (38.33%) was 
observed in duck fed diet (T4) which was 
not statistically different from diet (T3) 
with the PCV value of 38.00%. The PCV 
recorded in this study is in line with the 
reference value documented by Ola et al.; 
(2010) but lower than the value reported by 
Okeudo et al.; (2003) who reported the 
reference value of PCV to be 43.45 % for 
Mallard duck which may be due to 
difference in plane of nutrition and 
environmental exposure. The values of 
hemoglobin concentration in this study falls 
within the range 14.92 % reported for 
mallard duck (Okeudo et al., 2003). The 
hemoglobin value was found to have 
increased as the level of inclusion of 
FRCLM increases in the diet, the value of 
Hb observed in this study increases from 
9.35 to 14.0 which suddenly decline at 
100% FCRLM inclusion. The highest value 
for Hb was observed at diet (T4) followed 
by diet (T2) having 14.07% and 13.18%. 
The RBC recorded highest at 2.67% for diet 
(T3) followed by diet (T4), the value 
obtained in this study is in agreement with 
authors (Doubek et al., 2003; Campbell et 
al., 2013) who reported the recommended 
value of RBC for ducks to be 2.0 – 3.4%. 
The values observed for white blood cell 
varied across the treatment, the values vary 
10.73 – 12.17 with ducks on diet (T3) 
observed to record the highest value of 
12.17% while the least (10.73%) was 
recorded for birds fed T1.
Table 3, showed that FCRLM at 50% 
inclusion on serum metabolites like protein, 
globulin, albumin, uric acid, creatinine, 
triglyceride, cholesterol, AST and ALT 
significantly affected the values. A slight 
decrease was observed in protein, globulin, 
albumin, uric acid values with increase in 
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the inclusion of test ingredient. The 
observed decrease in cholesterol level with 
increase in the FCRLM inclusion could be 
linked to bio active compounds like 
flavonoid, tannins and saponins present in 
cassava leaves which prevents LDL 
oxidation and decreases cholesterol and 
triglycerides (Sallappan and Akoh, 2002). 
Also saponin is able to lower biosynthesis 
of exogenous cholesterol by tying up bile 
salts and cholesterol in intestine which 
reduces cholesterol in the blood (Oyewole 
and Akingbala, 2011).

Conclusion
Based on the findings of this study, it can be 
concluded based on findings that cassava 
root when fermented with cassava leaves 
(at 300g/kg leaf- root) can successfully 
replace maize up to 50% and could enhance 
better health status of ducks.  Also, its 
inclusion in diets of ducks will not have any 
negative effect on

 
It is recommended that nutritive value of 
cassava can be improved through 
fermentation of cassava root with the 
leaves.
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