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Abstract

Two hundred and ten (210) day-old F; progeny obtained from parental population of 78 random-bred
Nigerian local turkeys (Black, White and Spotted/Lavender) were used for blood markers and rectal
temperature to characterize Nigerian local turkeys. Blood markers, namely, packed cell volume (PCYV),
haemoglobin (Hb), white blood cell (WBC), red blood cell (RBC), total blood protein (TBP) and blood
glucose (BGC) were determined and rectal temperature (RT) was measured. Rectal temperature (RT) was
significantly different (p<0.05) at 9, 13, 17, 19 and 23 weeks of age (WOA) among the colour types. The
PCV was significantly different (p<0.05) among the colour type at 7 and 11 WOA, with highest value in
black and White at 7 WOA, and Black and Spotted atll WOA, respectively. The Hb counts were
significantly different (p<0.05) with highest value in black at 7 and 23 WOA and white at 7weeks old. The
WBC was significantly (p<0.05) highest in spotted colour at 11, 13, 19 and 23 WOA. The RBC was
significantly different (p<0.05) among the colour types at 7, 11 and 23 WOA with highest values in black at
7 and 23 week old, in spotted and white at week 11 and 7 WOA. However, BPT was significant difference
(p<0.05) with highest values in spotted and white in week 7 and black at 23 week old. The BGC was
significantly different (p<0.05) among the birds at 7, 11 and 23 weeks old, with highest values in black
colour at 7 and 11WOA, and black and white colours at 23 WOA. Improvement for local turkey in Nigeria
could be made using the markers RT, PCV, Hb, WBC and RBC for Marker-assisted selection. In view of the
results obtained in this study, it is recommended that the black phenotype be selected by breeders to
achieve improved production.
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Description of problem Nigeria, the local chicken is estimated at

As the demand for animal protein in 160 million, guinea fowl (8.3 million),
Nigeria increases, the need to improve ducks (1.7 million) and local turkeys (1.05
animal  protein  production becomes million) (2). Indigenous poultry species are
necessary. Local turkey is becoming few in  hardy and generally adapt favourably to the
Nigeria, which are predominantly the black local environment (3). The potential of local
type raised extensively (1). Currently, turkeys cannot be overlooked, considering
total poultry population in Nigeria is the huge foreign exchange implication of
estimated to be about 172 million poultry in  the importation of improved exotic stock
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(4). Indigenous birds are usually raised as
scavengers in open yards, scratching and
picking on the grounds (5). Village poultry
production systems can be improved and
transformed from subsistence to semi-
commercial production systems to increase
food security and family income especially
among the rural populace and
disadvantaged members of the community.
Turkey (Meleagris gallopavo) is becoming
popular in Nigeria due to its capacity to
expand the poultry subsector and help to
supply meat and eggs. In spite of all these
attributes, local turkeys have poor growth
performance, low egg production and low
fertility (6).

Reports on haematological and serum
biochemical parameters provide valuable
information on the immune status of
animals (7). Such information, apart from
being useful for diagnostic and
management purposes, could equally be
incorporated into breeding programmes for
the genetic improvement of local turkey.
Selection of local breeds has been targeted
more at adaptation to tropical harsh
environments and resistance to diseases
rather than enhanced production (8).

One plausible approach to genetic
improvement of animals is selection of
individuals based on the presence or
absence of markers, which have definite
association with quantitative trait loci
(QTLs) such as for body weight gain and
growth rate. This is the concept of marker-
assisted selection (MAS), which is the
process of using marker information in the
selection of individuals to become parents
for future generations. The Marker-assisted

43

selection (MAS) technique is an important
application of genetic engineering to
animal breeding (9). The objective of the
study was to characterize three colour
types of the local turkey based on blood
markers and rectal temperature.

Material and Methods

The study was conducted at the Poultry
Unit of the Teaching and Research Farm of
the Michael Okpara University of
Agriculture, Umudike, Abia  State.
Umudike is located on latitude 05°C 28’
North and 07°C 32'East and lies at an
altitude of 122m above sea level. This area
is situated within the tropical rainforest
zone of West Africa which is characterized
by long duration of rainfall (April-
October) and short period of dry season
(November-March). Average rainfall is
2169.8mm in 148 — 155 rain days. Average
ambient temperature is 26°C with a range
22°C and 30°C. Its relative humidity
ranges from 50 to 90%. These
meterological data were obtained from the
meteorological station at the National Root
Crops Research Institute, Umudike, Abia
State.
Management of experimental birds

The local turkey eggs were hatched
weekly in batches. The numbers of
progeny (F1) poults produced were 86, 74
and 72 for Black, White and Spotted/
Lavender colour types respectively. The
poults were properly identified on
hatching. Distribution and number of
poults hatched per batch is shown in Table
1.



Nosike et al

Table 1: Distribution of local turkey poults hatched per colour types

Hatch
Mating Colour type 1 2 3 4 5 Colour type total
Black x Black Black 3 11 10 36 26 86
White x White White 2 6 6 28 30 72
Spotted x Spotted Spotted 2 7 8 26 31 74
Total hatch 7 24 24 90 87 232

210 day-old Fi poults hatched in different
batches were used in the study. The three
phenotypic groups namely (Black, White
and Spotted) local turkey contributed 70
straight-bred poults each for the study.
They were brooded in three small metal
cages for each hatch for a period of 2
weeks after which they were transferred to
small compartments according to their
colour type for a period of 4 weeks then to
deep litter pens with dry wood shavings at
6 weeks old.

Routine management operations such
as washing of the water and feed troughs
were carried out on daily basis.

Vaccination and medication: The birds
were given routine vaccination as follows:
New Castle Disease Vaccine (NDV) i/o at
day old, 1** Gumboro at day 7, Lasota at
14% day, 2" Gumboro at 21 day, Fowl
pox at 56 day, 2™ dose NDV at 9™ week
and 3" dose NDV during the period of the
experiment. Prophylactic antibiotics and
anticoccidial drugs were administered to
the birds periodically via drinking water.
The birds were also dewormed and and
acaricide sprayed to check worms and
ectoparasites.

The brooding period lasted for 6 weeks.

Feeding: Feed was provided in adequate
quantity to the poults twice a day, namely
8.30am and 2.30pm.

Poults (0-6 weeks) was fed ad libitum
with starter mash containing 28% Crude
protein and 2800kcal ME/kg.
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Growing turkeys (7-24 weeks) were fed
growers mash (20% Crude protein and
3000 kcal ME/kg).

Rearing was between 7 and 24 weeks.

Data collection

Biologic markers: A total of 72 seven
weeks old poults of different colour types
(black, white and spotted) comprising 24
per colour type were selected and used for
Blood markers and rectal temperature.

Collection of blood samples

Blood samples (2ml) were collected
aseptically with sterile syringe and needle
from the wing vein of the different colour
types of poult into labeled test tubes,
containing anti-coagulant (heparin) and
another test tube with no anti-coagulant for
determination of biochemical markers. It
was done immediately after the skin had
been damped with alcohol to disinfect the
area and expose the vein. Determination of
markers was done bi-weekly for 20 weeks.

Determination of blood markers

The following blood markers were
determined:
Packed cell volume (PCV) was determined
by the micro haematocrit method by (10).
Haemoglobin (Hb) was determined using
the cyanomethaemoglobin method as
described by (11). White blood Cell
(WBC) was determined wusing a
microscope with improved Neubauer
haemacytometer as described by (11). Red
Blood Cell (RBC) was determined using a
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microscope with improved Neubauer
haemacytometer as described by (11). The
total plasma protein was measured by
using the standard Biuret method as
described by (12). Blood glucose (BGC)
determination was by the process
described by (13). The rectal temperature
of the turkeys was measured via the rectum
using a digital thermometer (0.1°C)
inserted into the rectum of the birds for a
minute as previously described by (14).

Experimental design

The experiment was designed as
randomized completely randomized design
(CRD), with phenotypic class as factor of
interest. The statistical model is given
below.
Yijk = p +Cj + eijk

Where

Yij= k™ observation in the j™ colour type
and in the j® colour type, p = Overall
mean, Cj = effect of j colour type (j=1,
..., 3), eijk = Random error, assumed to be
independently, identically and normally
distributed with zero mean and constant
variance [iind (0,6°)].

Statistical analysis

Data obtained were statistically
analyzed with (15). Analysis of variance
(ANOVA) procedure appropriate for CRD
was used to analyse the data on biologic
markers. Duncan’s Multiple Range Test
(16) was used to compare means of
biologic markers of the three colour types
of local turkey.

Results and Discussion

Effect of colour type on rectal
temperature of F1 local turkeys
Rectal  temperature:  Mean  rectal

temperatures of the three colour types of
local Turkey are presented in Table 2.

The rectal temperature (RT) was
significantly different (p<0.05) in weeks 9,
13, 17, 19 and 23, with the black colour
having highest RT values. There were no
significant differences (p>0.05) in RT of
the turkeys in weeks 7, 11, 15 and 21. The
RT obtained in this study was higher than
the values (37-38°C) reported for domestic
birds (17). This may be due to breed
difference.

Table 2: Mean rectal temperature (°C) from week 7-23 of the various colour types of

local Turkey
Colour types

Age (weeks) Black White Spotted
7 40.76+0.28 40.24+0.18 39.60+0.33
9 40.92+0.22% 40.10+ 0.40° 39.68 +0.28°
11 41.24 £0.45 40.24+0.27 40.20+0.24
13 41.26+0.28* 40.52+0.21% 40.00£0.11°
15 41.04+0.40 40.30+0.17 40.07+0.08
17 40.68+0.232 40.52+0.232 40.06£0.15"
19 41.00+0.18* 40.02+0.09° 40.34+0.19°
21 41.48+0.25 40.58+0.30 40.18+0.23
23 41.12+0.502 38.02+0.43° 40.56+0.37°

¢ Means in the same row with different superscripts are significantly different (p<0.05).

*S.E= Standard error of Means
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Effect of colour type on blood markers of
Filocal turkeys

Packed cell volume

Mean packed cell volume (PCV) of the
various colour types of local turkey is
given in Table 3.

The PCV was significantly different
(p<0.05) among the colour types in weeks
7 and 11, with highest value in black and
white in week 7, and black and spotted
colour type in week 11, respectively. PCV
values are dependent on the physiological
and nutritional status of animals (18), and

therefore are beneficial in assessing the
protein status and possible prediction of
the degree of protein supplementation to
animals at  different  physiological
condition. However, PCV did not differ
significantly (p>0.05) for all other weeks
among the colour types. The values of
PCV in this study are within the normal
range (22 — 35%) reported by (19) and
31.8 — 40.2% by (20). Also there is a trend
of increase in the values of PCV with age.
This is in agreement with the assertion that
PCYV increases with age (19).

Table 3: Mean packed cell volume (%) from week 7-23 of the various colour types of

local turkey

Colour types
Age (weeks) Black White Spotted
7 27.58+1.742 27.66 £1.692 26.48+1.68°
9 30.72+1.93 27.76+1.46 28.20+1.79
11 30.54+2.432 29.56+1.53" 30.20+£2.252
13 27.02+3.22 25.68+2.10 29.28+2.97
15 33.08+2.92 31.28+3.16 31.50+3.28
17 33.64+2.38 32.97+£2.73 33.35+2.69
19 39.84+1.77 36.92+1.05 35.58+1.36
21 36.00+3.65 33.28+3.28 34.28+3.84
23 32.90+1.30 29.40+1.38 30.84+0.47

“b Means in the same row with different superscripts are significantly different (p<0.05)

*S.E= Standard error of Means

Haemoglobin concentration: Mean
haemoglobin concentrations (Hb) of the
various colour types of local turkey are
presented in Table 4.

The Hb counts were significantly
different (p<0.05) among the colour types
in weeks 7 and 23, with highest value in
black and white in week 7, and black
phenotype in week 23. The appreciable
amount of Hb in black turkeys indicates
high efficiency of oxygen transportation,
cellular metabolism and tissue respiration
(21). There were no significant differences
(p>0.05) among the colour types in other
weeks. The haemoglobin concentration in
this study ranged from 8.54+0.83 to

13.16+0.72¢g/dL, 8.50+0.71 to
12.14+0.48g/dL, and 8.66+0.64 to
11.88+0.35g/dL.  for black, white and
spotted colours respectively. The values of
Hb in this study are within the normal
range, 8.44 — 12.10g/dLreported by (22)
and within the range 7 - 13 g/dL by (19)
for turkeys.

White blood cells: Mean white blood cell
counts (WBC) of the various colour types
are presented in Table 5. The WBC was
significantly different (p<0.05) among the
phenotypes in weeks 11, 13, 19 and 23,
with highest values obtained in spotted
colour. WBC was not significantly
(p>0.05) different in other weeks among
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the phenotypes. The WBC values in this
study ranged from 1.41 to 9.54/Lx10°
1.84to 8.33/Lx10° and 1.25t0 8.48/Lx10°
for black, white and spotted colours
respectively. An increase in WBC counts
suggests a severe microbial infection. This
response is a defensive mechanism against
infection. The range of the WBC obtained
in this study was higher than that (16.163 —

19.165 x 10%) reported by (20) for turkeys.
Higher count of WBC in the spotted colour
may indicate disease presence, protective
mechanism, and provision of rapid and
potent defense against infectious agents.
However, the high percentages of WBC
may be associated with the ability of
spotted colour to perform well under very
stressful conditions (23).

Table 4: Mean haemoglobin concentration (g/dL) from week 7-23 of the various
colour types of local turkey

Colour types
Age (weeks) Black White Spotted
7 9.10+0.59° 9.10+0.55° 8.66+0.64°
9 9.64+0.52 9.13+0.46 9.22+0.61
11 9.68 £0.71 9.48+0.46 9.88+0.79
13 8.54+0.83 8.50+0.71 9.82+1.11
15 11.14+1.27 9.46+1.03 10.74+1.23
17 11.5240.95 10.72+0.90 11.42+0.92
19 13.16+0.72 12.14+0.48 11.88+0.35
21 11.80+1.24 10.92+1.01 11.60+1.29
23 12.15+0.852 10.27+£0.49° 9.92 +£0.12°

*b Means in the same row with different superscripts are significantly different (p<0.05).
*S.E= Standard error of Means

Table 5: Mean white blood cell counts (WBC/Lx10%) from week 7-23 of the various

colour types of local turkey

Colour types
Age (weeks) Black White Spotted
7 1.62 £0.16 2.16 £0.31 1.41+0.24
9 1.61+0.31 2.63+0.55 1.71+0.21
11 1.85+£0.07° 1.8440.14° 1.93+£0.072
13 1.41£0.19° 2.44+0.60* 1.25+0.18%
15 5.40+1.01 4.78+1.07 5.06+0.89
17 6.07£1.15 5.12+1.06 5.63+0.95
19 1.98+0.05° 3.23+0.68° 4.78+0.442
21 9.54+1.62 8.33+1.57 8.48+1.67
23 1.97+0.23° 2.03£0.40° 3.40+0.502

“b Means in the same row with different superscripts are significantly different (p<0.05).

*S.E= Standard error of Means

Red blood cell count: Mean Red blood cell
counts (RBC) of the various colour types
are as shown in Table 6. The RBC was
significantly different (p<0.05) among the

colour types in weeks 7, 11 and 23 with
highest values in black and white turkeys
in week 7, and spotted in week 1land
black colour types in week 23.
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Table 6: Mean red blood cell counts (RBC/Lx10'?) from week 7-23 of the various

colour types of local turkey

Colour types
Age (weeks) Black White Spotted

7 1.95+0.152 1.96+0.22? 1.92+0.08°
9 2.20+0.23 2.64+0.61 2.254+0.37
11 2.57+0.19° 2.04+0.06° 5.18+0.50°
13 3.40+0.37 2.49+0.27 1.98+0.21
15 2.65+0.21 2.34+0.24 2.41+0.23
17 3.06+0.21 2.81+0.13 2.784+0.17
19 2.65+0.16 2.2240.25 2.35+0.18
21 2.90+0.26 2.62+0.26 2.88+0.24
23 3.1940.17° 2.39+0.22° 1.97 £0.10°

@b Means in the same row with different superscripts are significantly different (p<0.05).

*S.E= Standard error of Means.

RBC was not significantly (p>0.05)
different in other weeks among the colour
types. Red blood cell counts are very
important in the transport of oxygen from
the lungs to the tissues and carbon (iv)
oxide from tissues to the Ilungs for
excretion. RBC is highly dependent upon
glucoseasitsenergy source (24). However,
the values of RBC were higher than the
normal range (1.85-2.37x 10%/dL) reported
by (25) for turkeys. The increased level of
erythrocyte in spotted turkey in week 11
and in black turkey in week 23 may be
attributed to reduction in energy in such
periods (26), which linked up with the high
WBC indicating stressful periods.

Blood protein: The mean blood protein

(BPT) of various colour types is given in
Table 7. There were no significant
differences (p>0.05) between the colour
types in mean values of blood protein in
weeks 9, 11, 13, 15, 17, 19 and 21.
However, BPT showed significant
difference (p<0.05) in weeks 7 and 23 with
spotted and black colour types. The
significant difference could be attributable
to variation in temperature. The values of
blood protein (3.92 — 6.27g/dL) in this
study were higher than the normal range
(4.0 — 4.6 mg/dL) reported by (20). The
increased concentrations of total protein
may be explained by the very quick somatic
growth that could occur in growing turkey.

Table 7: Mean blood protein (g/dL) from week 7-23 of the various colour types of local turkey

Colour types
Age (weeks) Black White Spotted
7 3.92+0.22° 4.35+0.50? 4.20+0.232
9 4.07+0.29 4.16+0.34 4.38+0.39
11 4.78+0.31 4.07+0.22 4.17+0.25
13 5.46+0.21 4.70+0.41 4.66+0.29
15 4.67+0.29 4.97+0.43 5.86+0.30
17 4.944+0.36 5.53+0.47 6.27+0.35
19 5.62+0.42 4.64+0.72 4.35+0.22
21 4.51+0.42 4.64+0.27 3.99+0.05
23 5.04+0.06? 4.2440.11° 4.05+0.06°

b Means in the same row with different superscripts are significantly different (p<0.05). *S.E= Standard

error of Means
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Blood glucose: Mean of blood glucose
(BGC) of various colour types is given in
Table 8.

The BGC was significantly different
(p<0.05) among the colour types in weeks
7, 11 and 23, with highest values in black
phenotype in weeks 7 and 11, and black
and white colour types in week 23. BGC
was not significantly (p>0.05) different in
other weeks among the colour types. The
BGC values in this study ranged from 4.51

to 11.89g/100ml,4.64to 10.55g/100ml, and
3.99 to 11.36g/100ml for black, white and
spotted colour types, respectively. These
values, however, were lower than the
normal range 168.56 — 179.44g/ml
reported for turkeys (27).

The differences in BGC may be due to
the carbohydrate utilization of the feed
given to the birds. This is supported by
(24) who stated that dietary carbohydrates
influence blood glucose.

Table 8: Mean blood glucose (g/100ml) from week 7-23 of the various colour types of

local turkey

Colour types
Age (weeks) Black White Spotted

7 10.41+0.442 9.32+1.00° 8.67+0.98 ¢

9 9.46+1.32 9.22+1.01 9.01+1.18
11 9.17+0.85° 8.52+0.72° 9.57+0.57%°
13 8.70+0.69 9.294+0.27 9.21+0.36
15 10.46+0.92 10.19+0.30 10.18+1.02
17 10.91+0.85 10.55+0.38 11.17+0.72
19 10.87+0.31 11.14+0.36 11.36+£0.41
21 4.51+£0.42 4.64+0.27 3.99+0.05
23 11.89+0.222 10.25+0.372 7.60+0.96°

¢ Means in the same row with different superscripts are significantly different (p<0.05). *S.E= Standard

error of Mean

Conclusion and Applications

1. High values of Hb in black turkeys
indicate high efficiency of oxygen
transportation, cellular metabolism
and tissue respiration.

2. The characteristic performance of
the Nigerian local turkey studied
reveals certain qualities of blood
markers that can be tapped in
strategic improvement programme
of the poultry industry.

3. Long-term genetic improve-ment
programme for turkey production
in Nigeria using the marker bank
for Marker-assisted selection could
be designed.

4. Based on present study, black
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colour should be selected by
breeders to achieve improved
produc-tion, using the markers RT,
PCV, HB, WBC and RBC.
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