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Abstract

An experiment was conducted to evaluate three local sorghum varieties as a replacement of
maize on blood profile and serum biochemical indices of broiler chickens. Five hundred (500)
Anak 2000 unsex broiler chicks were randomly allotted to four treatments in a randomized
completely block design (RCBD). Results showed that packed cell volume (22.00-23.25),
creatine (49.50-57.00) and aspertate amino transferase (8.25-10.00) were statistically similar
(P>0.05). The hemoglobin (6.58-8.00), white blood cell (53.25-56.00), urea (0.65-4.05) and
alanine amino transferase (52.25-74.25) were affected by the different varieties of sorghum. The
three local sorghum varieties can be used to replace maize without detrimental effects on blood
profile and serum biochemical parameters of blood

Keywords: Maize, Sorghum varieties, Blood profile, Serum biochemical parameters

Introduction

Heamatological parameters both in human and animal sciences are important indices in
physiological state of individuals (Khan and Zapper, 2005: Animashahun 2009: Bhatti et al.,
2009: Maidala et al., 2014). Blood in animal’s body serves as a medium of transporting nutrients
absorbed from the digestive system or released from storage in adipose tissues or in liver. The
blood picture changes with advancement of animal with age and with certain conditions such as
nutrition. The heamatological parameters which are of significant diagnostic values include the
packed cell volume (PCV), hemoglobin (Hb), total protein (TP) and Serum globulin (SG) are
known to affect health, production and adaptability to environmental conditions in livestock (
Medugu et al .,2010: Adenkola et al., 2009: Adenkola et al., 2011). Benerjee, 2008 reported
normal blood values for domestic fowl as PCV 25-45%, RBC 2-4 x 10°, Hb 7-13g/dl, WBC 9-
31x 10° and total serum protein 5-7%. Poultry birds especially broilers play a significant role in
the provision of animal protein required by man to meet his daily protein intake (Maidala and
Istifanus, 2012). They have high growth rate, high feed conversion ratio, short generation
interval (5-6 months), short intestinal feed transit of 2-3 hours and traits that respond to feeding
and nutritional manipulations within days (Atteh,2003). The energy level of the feed is the major
factor influencing feed intake as birds will under normal circumstances eat to satisfy their energy
needs. In poultry nutrition energy is used for the provision of body heat, maintenance, growth
and production (Inaku et al., 2011). The other dietary nutrients usually vary in relation to dietary
energy content of the diet if they are not to become deficient with low feed intake or consumed
more with low energy diet. Maize is the major source of energy in poultry feeds and constitutes
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50-70% of broilers ration (Ojowola and Olugbemi, 2011). It constitutes 40-60% of the feed of
monogastric animals (Ayenor 1985; Ogbanna, 1991). Maize also serves as staple food for good
proportion of Nigerians. The ever growing demand for maize for human consumption, livestock
feeds and some industrial uses has pushed its market price to an alarming height (Odukwe,
1994). This is because maize is high in energy and forms the standard (100) against which other
cereals grains is compared (Atteh, 2002). Maize has a fat content of about 4% and this fat is high
in linoleic acid (about 50%) making it excellent source of this essential fatty acid. The increasing
competition between man and animals for available grains (Tegbe, et al., 1984: Egbunike and
Achibang, 2002), the inadequate production of farm crop to meet the needs of man and his
livestock and ever increasing cost of maize had made it necessary to critically re-evaluate some
other grain like sorghum for alternative energy source in poultry production. Sorghum bicolor
(L) Moench is widely grown in the semi-arid and arid savannah regions of Nigeria. Maunder
(2002) reported that sorghum is a traditional crop of much of Africa and Asia and an introduced
and hybridized crop in the western hemisphere. It benefits from an ability to tolerate drought,
soil toxicities and temperature extremes effectively than other cereals. In terms of the nutritive
value, cost and availability, sorghum grain is the next alternative to maize in poultry feed. From
the foregoing, it is imperative that effort should be made to explore comparative and cheaper
alternative to this scarce feed resource. This study aimed at feeding three sorghum local sorghum
varieties grown in Bauchi state on hematological and serum biochemical parameters of broiler
chickens.

Materials and methods
Experimental site

An Experiment was conducted at Teaching and Research Poultry Unit of School of
Undergraduate Studies College of Education Azare. Azare is located in Katagum Local
Government Area of Bauchi State. It is located between latitudes 11°30°N and 11°45°N and
longitude 10°10°E and 10°10’E. It is 250km north of the capital. It covers an area of 915,045km
with a population of 293,970.00 people (NPC, 2006). The mean monthly temperatures ranges
from 20.10-22.50°C in December and January to 30.0 — 32.5°C in April and May. The
temperature of the rainy season remains steady 25°C — 27°C for the month of June to October.
The area is characterized by 5months of rainy season (April — September,) and seven months of
dry season (October to March) (Bura, 2000).

Sources and processing of Ingredients

The three sorghum varieties are purchased in Azare Central Market. The collected seeds were
cleaned by winnowing and hand picking of stones and debris. Cooking (boiling) of soybean
seeds was done by bringing water in a half drum to boiling point and poured the ingredients in
the boiling water for thirty minutes (30) to produced fullfat cooked soybean bean seeds they are
then sun dried for 3-4 days. The different sorghum varieties and cooked soybean seeds were used
to formulate four experimental diets which are isonitrogenous and isocaloric, the composition of
the experimental diets are shown in Table 1.

Experimental diets and management

Five hundred (500) seven (7) days old unsexed broiler chickens were randomly allotted to four
experimental diets, there were one hundred and twenty five (125) birds per treatment replicated
five times (25 birds per replicate) in a randomized completely block design (RCBD). Each
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replicate was housed in a floor pen measuring 2.4m? equipped with feeders and drinkers and the
floor covered with litter materials. The birds were vaccinated as when due.

Blood profile analysis

Ten (10) birds per treatment (i.e. two birds per replicate) were randomly selected, fastened
overnight and bled early in the morning to avoid temporary elevation of blood metabolites by
feeding as observed by Bush (1975). Samples of blood were collected from the brachial vein
using 2ml disposable syringe and needle, the blood were stored in a blood samples bottles with
and without anticoagulant (EDTA). Blood samples were analyzed for heamatological parameters
according to routine available clinical methods described by Baker et al. (1998). The
biochemical parameters were determined by biuret reaction expanded by Bush, (1975). Data sets
generated were subjected by analysis of variance ANOVA balance design Steel and Torrie 1980,
LSD was used to separate the means.

Results and Discussion

The percentage composition of the experimental diets is shown in Table 1 and the crude protein
and Metabolizable energy of the experimental diets are adequate for broiler production in the
tropics (Aduku, 2004). The hematological and serum biochemical parameters are shown in Table
2 results showed the packed cell volume (22.00-23.25%) are statistically similar, this indicate the
better utilization of all the energy sources, the values reported in this study are in agreement with
(22.23-26.83%) reported by Afolayan et al. (2014), it is however fall below the normal range of
(31-33.5%) reported by Mitruka and Rowley (1977). The white blood cell (53.25-56.00) are
significantly affected by the different sorghum varieties (P<0.05) and the values reported in this
work are slightly higher than (9.20-31.0x 10°) reported by Afolabi et al. (2011) and lower than
those reported by Ojediran et al., 2012 on healthy broiler birds. The difference can be attributed
to variation in the environmental temperature in the two studies area, the lowest values (53.25) in
jardawa indicate that there was adverse immune response in the diet due to presence of
antinutritional factors in the sorghum varieties (Ozang et al., 2014). The higher values of WBC
in kaura sorghum an indication of better immune system than other diets (P<0.05). Blood
platelets (1.60-1.75), creatine (49.50-57) and aspertate amino acid transferase (ALAT) are
statistically similar (P>0.05) indicating that the liver and the kidney were physiologically normal.
The alanine amino acid transferase (52.25-74.25) were affected by different varieties of sorghum
(P<0.05), the values reported in this work are lower than (140.48-156.01) reported by
Makanjoula et al. (2014). Results of this study indicated that the three local varieties of sorghum
can be alternative to maize without adverse effect on heamatological and serum biochemical
parameters of broiler chickens.
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Table 1: Percentage composition of the experimental diets

Broiler starter Broiler finisher
Ingredients Maize based Sorghum based  Maize based Sorghum based
Maize 44,71 00.00 47.92 00.00
Sorghum 00.00 43.36 00.00 46.88
Full fat soybean 36.39 37.74 28.18 29.22
Wheat offal 10.00 10.00 10.00 10.00
Fishmeal 500 5.00 15.00 15.00
Bone meal 3.00 3.00 3.00 3.00
Sodium chloride 025 0.25 0.25 5.00
Lysine 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20
Premixes 0.25 0.25 0.25 0.25
Total 100 100 100 100
Calculated analysis
Crude protein (%) 23 23 21 21
Metabolisable energy (kcal/kg) 2908 2865 2698 2627
Ether extract 5.37 5.63 5.10 5.16

Table 2: Hematological and serum biochemical indices of broilers fed three sorghum

varieties

Parameters Maize Farfara Kaura Jardawa SEM
Pack cell volume (%) 22.25 23.25 23.00 22.00 NS
Heamoglobin (g/dI) 6.58° 6.98 ° 7.18° 8.00° 1.42*
White blood cell (10%/L) 55.25° 54,25 56.00" 53.25 2.75*
Platelets (x 10°/uL) 1.75 1.60 1.68 1.60 NS
Urea (Mmol/I) 0.65% 2.05% 2.93 4.05° 3.30
Creatine (Mg/dl) 57.00 57.00 49.50 56.50 NS
Sodium (Mmol/L) 136.25° 136.75° 138.75° 138.25° *2.76
ASAT (WL) 70.00 74.25 62.50 52.25 20*
ALAT (Ww/L) 10.00 8.75 8.25 9.25 NS

Means bearing superscripts within the same row are statistically significant
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