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BREEDS, AGE AND SEX EFFECT ON HAEMATOLOGICAL AND
BIOCHEMICAL PARAMETERS OF DUCKS IN RIVERS STATE,
NIGERIA
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Abstract: This study was carried out to investigate breeds, age and sex effect on haematological and biochemical profiles of ducks. A
total of one hundred and twenty (120) day old ducklings of two breeds (60 Muscovy and 60 Mallards) were used for the study. The
ducks were divided into four (4) groups centered on the breeds and sexes designated as Muscovy males, Muscovy females, Mallard
males and Mallard females. At 4 and 8 weeks, blood samples were collected from the experimental group and analysed. The
experiment was 2 x 2 x 2 factorial in a Randomized Complete Block Design with two breeds (Mallard and Muscovy), sex and age.
Results obtained showed significant effect (P < 0.05) of breeds on Packed Cell Volume, Haemoglobin, Red Blood Cells (RBC), White
Blood Cells, Platelets, Total Proteins, Albumin, Globulin and Tryglycerides while no significant effect of breeds (P > 0.05) was observed
on Urea, Creatinine and Glucose in the two breeds of ducks. Result indicated that Muscovy recorded higher values for Haemoglobin
(10.35 £ 0.52g/dl) and RBC (4.62 + 0.24 x 1012/ L) than Mallard which recorded Haemoglobin (10.10 + 0.62 g/dl) and RBC (4.43 +
0.27 x 1012/ L). Significant effects of Sex and age (P < 0.05) were observed on haematological and biochemical profiles. It is therefore
concluded that the two breeds of ducks studied can be successfully raised in Rivers State, Nigeria without adverse effect on their health
since their haematological and biochemical values compared favorably with standard reference values. Values obtained in this

investigation could also serve as a baseline data of these breeds in humid tropical environment.
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1. Introduction

Farmers as well as Animal scientists are observing
different varieties of domesticated ducks which have
suitable potential to grow fast and supplement the
availability of meat on economic basis. Under this
situation, duck industry has been gaining impulse in
Rivers State, Nigeria, as well as providing all essential
substances as in comparatively low percentage of fat and
high percentage of protein. Therefore, haematology
denotes the study of the quantities and morphology of
the cellular components of the blood- the red cells
(erythrocytes), white cells (leucocytes), platelet and the
usage of these results in the diagnosis and observing of
disease (Merck Manual, 2012).

Biochemical refers to the study of chemical processes
within and relating to living organism. Haematological
and biochemical tests have not widely been useful for
diagnosis of avian species, but these tests could be an
appropriate diagnosis mechanism for monitoring health
status or for following of sickness ducks responses to
therapeutic regimes, and giving a prognosis to some duck
diseases. In animal health, blood analyses have been

performed much less often in avian in contrast to its
predictable use in mammalian species (Oladele, 2001).
Haematological and biochemical profiles will help to
screen the blood profiles in order to discover the health
position of the animals. For animal to be certified healthy,
its blood profile has to meet certain standards.
Haematological and serum biochemical profiles offer
dependable information on the health status of animals
(Cetin et al., 2009). They also reveal the sensitivity of an
animal to its internal and external environments
treatment (Esonu et al,, 2001).

The blood profile could be influenced by sex, age, genetic
makeup, climatic factors and management practice
among others (Oladele et al., 2000). By establishing the
haematological and biochemical values of Mallard and
Muscovy at different ages and sexes, valuable indices will
be obtained for assessing their health status. The indices
may also be used as biomarkers for selection and
improvement purposes. This research will also help to
provide baseline information on haematological and
biochemical parameters for breed identification on
mallard and Muscovy breed of duck in the humid tropic

environment. The objective of this study was to
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determine the effect of breeds, age and sex on
haematological and biochemical parameters of ducks.

2. Material and Methods

A total of 120 day old ducklings (i.e. 60 Muscovy and 60
Mallard) were used for the study. Each breed consists of
30 males and 30 females which were replicated into
three. The ducks were given routine vaccination during
the period of the experiment. Lasota and Gomboro
vaccines were administered to the ducks periodically at 7
days and 14 days via drinking water. Commercial feed
was provided in adequate quantity to the ducks twice a
day, drinking water was given adlibitum. The ducks (0-
4weeks) were fed ad libitum with starter mash
containing 21-22% crude protein and 2,850 - 2,900kcal
ME/kg and finishers (5-8weeks) were fed 19% crude
protein and 3000kcal ME/kg. Individual identification of
the ducks was done by marking wing banding. The
experimental animals were kept in a confined pen under
intensive system at ambient temperature of 329 - 370c
with relative humidity of 68 - 74%. The experimental
animals were sexed using their body weight and present
of bright red and larger combs for separating males from
females.

A total of 120 blood samples were collected from two
breeds of ducks (i.e. 60 from Muscovy and 60 Mallards)
at 4 and 8 weeks and these were used to determine
haematological and biochemical studies based on breeds,
age and sex. Blood samples (2.5 ml) were collected
aseptically with sterile syringe and needles from the
wing vein of the different breeds of duck into labeled
bottles without anti-coagulant to allow for clotting in
serum biochemical and samples for hematological
studies was collected in bottles treated with ethylene di
amine tetra-acetic acid (EDTA) done immediately after
the wing had being damped with methylated spirit to
disinfect the area and expose the vein. Determination
was done based on sex of the ducks for packed cell

volume (PCV), Hemoglobin (Hb), white blood -cells
(WBC), RBC, platelet, total protein, albumin, urea,
creatinine, glucose, globulin and triglyceride. Evaluation
was conducted according to the methods already
described by Ahemen, et al (2015).

2.1. Statistical Analysis

The experiment was designed as a 2x2x2 factorial in a
Randomized Complete Block Design (RCBD). Duncan’s
multiple range test (Duncan, 1955) was used to compare
means of the two breeds, age and their sexes. Data
obtained were statistically analysed with SPSS (2011)
package version 20. The statistical model (equation 1) is
as follows;

Yijk1 = u+Bi + Sj+ Ak + BSAijx + eijiL (D

Yij1 = Single observation on the ith breed,

u = Population mean,

Bi = effect of ith breed,

Sy = effect of Jth Sex,

Ak - Effect of kth Age,

BSAjjx = Effect of interaction among the breeds, age and
sex,

eijk = random error, which is assumed to be identically
and independently distributed with zero, error and
constant variance.

2.2. Ethical Consideration

The research was approved by the University of Port
Harcourt research ethics committee for care and use of
animals for research.

3. Results and Discussion
Table 1 showed breeds effect on Haematological and
biochemical parameters of Muscovy and Mallard Breeds
of Duck. The results showed that significant effects (P <
0.05) of breeds were observed in all the hematological
and biochemical profiles of ducks.

Table 1. Mean + standard error effect of breeds of ducks on haematological and biochemical parameters

Blood Parameters Muscovy Mallard Reference values
Packed Cell Volume (%) 31.00 + 1.56P 31.167 £ 1.262 2240
Hemoglobin (g/dl) 10.35+ 0.52a 10.10 £ 0.62b 8+12
Red Blood Cell (x1012/L) 4,62+ 0.242 443 +0.27b 2.85+5.63
White Blood Cell (x10°/L) 12.21+.7.17> 12.31£0.91a 10.4 £15.2
Platelet(x109/L) 249.41 £ 4.91b 25791+791a 209 + 314
Total protein (g/1) 48.41 + 1.44b 53.41+1.042 40+ 75
Albumin (g/1) 25.66 + 1.44b 30.00 + 0.842 25+28
Urea (mol/1) 2.78 + 0.19b 3.29+042a 2+5.74
Creatinine(mol/1) 130.75 + 3.77b 141.16 £ 3.272 92 +141
Glucose (mol/1) 5.87 = 0.50b 6.61+0.352 3.8+7.2
Globulin (g/1) 21.91 £ 1.40b 23.41 +1.22a 20 £ 45
Triglyceride (g/1) 1.42 £ 0.09> 1.62 £0.072 1.20+4

abMeans within the same row with different superscript differ significantly (P < 0.05).

The results revealed that Muscovy had higher values in
Hb and RBC than Mallard breed of duck. While, Mallard
recorded higher values in PCV, WBC and Platelets (PLT),

Total Protein (TP), Albumin (ALB), Urea (UR),Creatinine
(CRT), Glucose (GLU) Globulin (GLO) and Triglyceride
(TRG). The results also indicated that Mu recorded higher
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values for Hb (10.35 + 0.52g/dl) and RBC (4.62 * 0.24 x
1012/ L) than Ma which recorded Hb (10.10 * 0.62 g/dl)
and RBC (4.43 + 0.27 x 1012/ L). The significant
difference (P < 0.05) of breeds on haematological and
biochemical profiles observed in Table 1, this study may
be in response to differences in adaptations of these
improved breeds of ducks as there are overlaps between
the different adaptation in animals to meet the
requirements of their given environment (Horton, 2005).
According to these authors, animal populations are
genetically modified in response to environmental
challenge to shape their unique characteristics in an
adaptive manner. The result also revealed that mallard
recorded higher value of WBC and PCV. Thus may
indicate its higher immunity status against diseases
where the lower WBC value of the Muscovy may indicate
its lower status. Animals with lower WBC are exposed to
high risk of disease infection while those with high
counts are capable of generating antibodies in the
process of phagocytocis and have high degree of
resistance to disease (Soetan et al,, 2013) and enhanced
adaptability to local environmental and disease prevalent
condition (Kabir et al., 2011) the result obtained was
similar to that of (Soetan et al., 2013) where they also
observed similar significant (P < 0.05) different in
haematological and biochemical indices. The high values
reordered for mallard in PCV shows that this breed has
better blood status. Increase PCV of the mallard shows a
better transportation and thus result in an increased
primary and secondary polycythemia.

Table 2 shows effect of sex on haematology and
biochemical of Muscovy and Mallard breeds of duck. The
results shows that significant (P < 0.05) effect of sex was
observed in all the hematological and biochemical
profiles studied except in ALB. The results also revealed
that the female Mu had higher values in PCV, Hb, RBC, TP,
UR, CRT, GLU and GLO than the male counterpart. While,
the male Muscovy had higher values in WBC, PLT and
TRG than the females. It was also revealed that no
significant effect of sex was observed (P > 0.05) on
Glucose (6.56 mol/1) male, Glucose (6.66 mol/1) female;
triglyceride (1.77g/1) male, Triglyceride (1.47 g/1) female
Mallard duck. The results also revealed that sex effect on
male mallard on hematological and biochemical
parameters were higher in values of PCV, WBC, PLTL, TP,
Hb, UR, CRT, GLO, TRG than that of female mallard while
the (hemoglobin, red blood cell, Glucose) of the female
Mallard are higher compared to the male breed.

Table 2 revealed that significant effects of sex (P < 0.05)
were observed on haematological and biochemical
profiles of Muscovy and Mallard breeds of duck in this
study. This result was in line with the findings of (Yaqub
et al, 2013) where they observed significant effect of sex
on haematological and biochemical parameters of farm
animals but contrary to the findings of Olayemi et al.
(2006) where they observed no significant in sex
difference in PCV, RBC and WBC.

Table 2. Mean + Standard Error Effect of sex on haematological and biochemical parameters of Muscovy and Mallard breeds of duck

Triglyceride

Packed Cell Hemoglobin Red Blood White Blood Platelet Total protein Albumin Urea Creatinine Glucose Globulin

Sex

Blood

(sM) (sM

Cell Cell (x10%/L) (&M (g/M (mol /1) (mol/1) (mol/1)

(g/d)

Volume

Parameters

(x10°/L)

(x10:/L)

(%)

/Breeds

1.45+0.10¢

21.00£1.73

380+0.34> 1453+1.01: 2685+11.19: 46.66+3.04> 25.66+1.61 244+0.31® 125.83+5.34* 5.40+0.61°

8.68 + 0.74>

25.83 +2.20°

Male

12.01 £ 0.50¢ 5.45+0.700  9.90+1.30% 230.3+10.00® 50.16+2.04: 25.66+1.38 312+£0.27:  135.66+524 6.35+071: 2283+1.71: 1.39:+0.12

36.16 +1.19:

Female

Muscovy

440+ 0.20® 12.83+1.01: 267.00+11.19: 56.83+2.04 32.66+1.38* 3.72+0.27: 146.16+534 6.56+0.71* 2416+1.70: 1.77+0.10:

9.93 + 0.60°

31.50 +2.18*

Male

1.47 £0.10®

200

.66+ 1,

22

10.26 £ 0.7 446+0.34 11.80+1.31® 248.83+11.01® 50.00+2.01> 27.33+231° 2.87+0.31* 136.16+4.34> 6.66+0.51:

Female 30.83 +2.20°

Mallard
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According to Oladele et al. (2001), the male ducks
recorded higher haematological values than female
ducks. This is in line with the findings of this study where
male mallard recorded higher haemotological and
biochemical value than that of female mallard. The mean
haemoglobin values which were higher in in male ducks
than in females are involved in maintaining haemostasis
as they help to preserve vascular integrity (Olayemi et al.,
2006). The effect of sex on plasma proteins has been
shown to vary in birds, depending on the breed of the
birds. Significantly higher total protein level had been
reported in the females than in male guinea fowls
(Oladele et al.,, 2005) and chickens (Oladele et al., 2000).
However, no significant sex variation in total protein was
observed in local ducks (Oladele et al., 2001) The rise in
blood parameters in male in compare with females is
often attribute to the effects of androgens, which
stimulates enthropoiesis and the cause increase in the
number of circulating RBC, PCV and HB concentration
(Villier and Dunn, 1998). The result obtained also fall
within the reference values of haematological and
biochemical profile of ducks (Rajashree, 2017). The
discrepancies observed between haematological and
biochemical parameters in this investigation as
influenced by sex may be owed to inherent sex
differences among male and female breeds of duck.
While, the variations observed in this study and those

reported by other authors could be due to differences in
breeds, species, age, climate, season, blood collection
procedures, animal housing, nutrition and subclinical
illness.

Table 3 shows effect of age on haematology and
biochemical parameter of Muscovy and Mallard breeds of
duck. The result revealed significant (P < 0.05) age effect
on haematological and biochemical profiles of Muscovy
and Mallard breeds of duck at 4 and 8 weeks. The results
showed that Muscovy had higher values of
haematological and biochemical values at 4 weeks in PCV
(34.66 £ 2.22 %), Hb (11.50 + 60 %), RBC (5.11 + 0.20
x1012/L), PLTL, TP, ALB, UR, CRT, GLU, GLO and TRG than
at 8 weeks. This showed that the mentioned parameters
decreased with age. While, WBC, TP, ALB and GLO
recorded higher values at week 8 in Muscovy ducks, this
indicates that the mentioned blood profiles increased
with age. The result also showed that Mallard duck
recorded higher values of haematological and
biochemical parameters in RBC, Hb, PCV, PLT, URE, CRT,
GLU and TRG at age 4 weeks than at 8 weeks, this also
showed that the mentioned blood profiles decreased
with age. While, Mallard ducks recorded higher values in
WBC, TP, ALB and GLO at 8 weeks than at 4 weeks, this
indicates that the mentioned blood profiles increased
with age.

Table 3. Mean + standard error effect of age on haematology and biochemical parameters of Muscovy and Mallard

breed of ducks
Muscovy Mallard
Blood Parameters 4 weeks 8 weeks 4weeks 8 weeks
Packed Cell Volume (%) 34.66+2.222 27.33+2.20b 32.33+2.232 30.00+2.20b
Hemoglobin (g/dl) 11.50+0.60b 9.20+0.742 10.20+0.942 10.00+.74b
Red Blood Cell (x1012/L) 5.11+0.20b 4.13+0.742 4.56+0.612 4.30+0.34b
White Blood Cell (x109/L) 9.41+1.012 15.01+1.13b 11.61+1.002 13.01+1.01b

Platelet(x10°/L) 251.66+11.19 247.16+10.19b 267.00+11.132 248.83+11.10b
Total protein (g/1) 42.16+2.042 54.66+1.04b 42.50+2.07b 64.33+2.042
Albumin (g/1) 24.33+1.388 27.00+1.26b 25.50+1.41b 34.50+1.382
Urea (mol/I) 3.32+0.272 2.24+0.300 4.02+0.132 2.57+0.27b
Creatinine(mol/1) 138.33+4.34a 123.16+5.34b 153.00+5.612 129.33+5.34b
Glucose (mol/1) 7.36+0.61b 4.38+0.712 7.70+0.912 5.53+0.71b
Globulin (g/1) 17.83+1.712 26.00+1.73b 17.00+1.62b 29.83+1.732
Triglyceride (g/1) 1.73+0.10a 1.11+0.10b 1.92+0.122 1.33+0.10b

abMeans within the same row with different superscript differ significantly (P < 0.05).

According to Olayemi et al. (2003); PCV, HB and RBC
indices were similar in young and adult animals. This was
contrary to the finding of Kral and Suchy (2000) where
haematological profile of domestic animals more in
young animals than older animals but in this study, since
haematological and biochemical profile where higher at
week 4 than week 8, it was in agreement with the
findings of Devi and Kumar (2012) where they observed

increase in haematological values in growing animals as
compared to adults which is apparently due to high basal
metabolic rates.

Olayemi et al. (2006) reported that concentration of Total
Protein in serum of ducks showed significant (P < 0.05)
growth with ageing which is also in accord with the
finding of this study. Talebi et al. (2005) showed that age
effect significant (P < 0.05) the haematological profile of
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ducks at 8 weeks which is also steady with the significant
influence of age observed in this study. Hemandez et al.
(2008) revealed an age dependent gradual decline in
Total Protein concentration which is consistent with this
study. Olayemi et al. (2006) also reported significant
differences in Total Protein among difference ages in
ducks which is in agreement with the present findings.
The reduction in blood glucose in the two breeds of
ducks observed in this study may implies that the ducks
metabolic function may be hampered since glucose
provides energy production through cellular oxidation,
glycogen synthesis in liver and glycolytic muscles, fatty
acid synthesis as well as synthesis of nonessential amino
acid, vitamin C and other metabolites (Hemandez et al,,
2008). The decline in the blood glucose may again
depend on the balance between the
carbohydrates and the endogenous glucose synthesis and
release by the liver on one hand and storage, utilization
and excretion on the other hand. WBC is higher with age
in Muscovy; this gives the impression of a better
resistance and survival as the age.

intake of

4. Conclusion

The two breeds of duck (Muscovy and Mallard) examined
have some differences in respect to breeds, age and sex
on blood parameters indicating that the two duck breeds
are not similar to each other. Significant main effect was
observed in PCV, Hb, RBC, WBC, Total Protein, ALB, GLO
and TRG which suggest genetic dissimilarities.
significance was observed in urea, creatinine and glucose
which suggested genetic similarity among them. The
similarity and differences obtained between the two
breeds should be subjected to further analysis; however,
the haematological and biochemical parameters variation
in this study might also be due to gene in breed of ducks
used. This will aid in planning breeding programme for
selection of economic traits. The heamatological and
biochemical values obtained in this study could serve as a
baseline data of these breeds of duck in Rivers state,
Nigeria. The results from this study fill an important gap
in the literature by providing reference intervals for
hematology and biochemistry parameters in breeds of
ducks for commercial purposes. The breeds selected
appeared to be in good health and the ducks chosen
lacked clinical signs or physical abnormalities on physical
examination, thus the variation in parameters may reflect
what is expected in Rivers State, Nigerian commercial
ducks. It is important to continue to assess and publish
hematological and biochemical blood parameters for

Non-

these animals, as well as for other stages of production,
to aid veterinarians and researchers in the identification
of clinical or subclinical disease or metabolic and
nutritional problems. Haematological and biochemical
parameters of ducks are significantly influenced by
breeds, sex and age. These factors should be considered
when interpreting the parameters in order to ensure
accuracy.
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