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ABSTRACT 

These studies were conducted to determine the effects of two varieties of sorghum, Samsorg 17 and ICSV 400 

on the haematological and serum biochemical parameters of local turkey breeds, reared in Nigeria. Two 

hundred and sixteen poults were divided into 9 treatment groups of 24 each, which were further replicated thrice 

and fed starter diets containing Samsorg 17 and ICSV 400. Similar (P > 0.05) RBC and PCV values were 

obtained with the two diets. Samsorg 17 fed poults produced lower, though not significantly (P > 0.05) serum 

albumin, glucose, urea, creatinine, sodium, chloride, ALP, SGPT and SGOT values than those on ICSV 400 

diet. Higher RBC, MCHC, MCH, MCV and PCV values were observed with Samsorg 17 fed turkeys than 

those on ICSV 400 diets. Serum glucose and creatinine decreased and SGOT increased with dietary sorghum. 

Similar (p > 0.05) Hb, WBC, MCHC, MCV and PCV values were obtained in all groups. Values of serum 

biochemical indices assayed except urea, calcium, potassium and chloride showed no significant (p > 0.05) 

differences among the treatment groups. It was therefore concluded that Samsorg 17 and ICSV 400 sorghum 

varieties could sustain local turkey production without any on toward effects on their haematological and serum 

biochemical indices.    

Key words: Haematology, Serum Biochemistry, Local Turkeys, Sorghum 

 

 

INTRODUCTION

 

Turkey (Meleagris gallopavo) is an integral part of 

poultry. It is a very important bird usually raised for economic 

benefit (Haruna and Hamidu, 2004; Adene and Oguntade, 

2006). The population of turkey in Nigeria had grown from 1.5 

to 2.0 million (Morgan, 1991). Peters et al., (1997) reported that 

51.6 % of turkeys kept in South West Nigeria were of the pure 

local breed while 48.4 % were cross breeds. Naidoo (2003) 

indicated that the potential of local breed of poultry have been 

underestimated by the scientific world because it has been 

viewed as being inferior and unproductive compared to the 

exotic breed. However, the potential of the local turkey cannot 

be overlooked considering the huge foreign exchange 

implication of the importation of exotic stock as well as 

genotype – environment interaction which leads to considerable 

loss of fitness by the exotic stock (Ibe, 1990; Oluyemi and 

Roberts, 2000). It is now widely accepted that maintaining 

animal diversity is crucial if productivity and food security are 

to be improved (Lepaideur, 2005). 

In poultry farming, feeding accounts for 65 – 80 % of 

the production cost and the poultry industry has suffered more 

than any other livestock industry as a result of the problem 

arising from inadequate supply of feed (Hill, 1989; Mtimuni, 

1995; Ikhani et al., 2001; Lepaideur, 2004). Energy and protein 

feedstuff, which constitute about 80% of poultry feedstuff have 

been the major hindrances to effective poultry production in 

Nigeria (Uchegbu et al., 2004). Cereal grains constitute the 

major sources of energy in poultry diet in the tropics (Oluyemi 

and Roberts, 2000), however, cassava has recently been 

receiving serious attention as an energy source in poultry diets 

(Olomu, 1995). Maize has remained the chief source of energy 

in compounded diet and it constitutes about 50% of poultry 

ration (Ajaja et al, 2002). Pressure on maize and recently 

cassava has been on the increase worldwide with emphasis 

being placed on export in Nigeria, since recent trends have seen 

massive exploitation of corn in ethanol production as an 

alternative source of fuel (Doki, 2007; Thornton, 2007). These 

trends require serious diversification of energy feedstuff for 

poultry.  

Field observations and researches in Nigeria have 

revealed several benefits from the inclusion of sorghum and 

wheat in poultry and rabbit diets (Mgbenu, 2005; Obi, 2005; 

Ojo et al., 2005; Abubakar et al., 2006; Etuk and Ukaejiofo, 

2007).  

Sorghum [Sorghum bicolour (L) Moench] is widely 

grown in the semi-arid and 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 more 

effectively than other cereals. Nigeria was currently ranked the 

third largest producer of sorghum in the world with about 6 

million tonnes of grains produced from 5.7 million hectares of 

land (ICRISAT, 2000). A report by Abubakar et al (2006) 
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indicated that sorghum is cheaper than maize in the northern 

part of Nigeria. Sorghum grains contain about 92.50 % dry 

matter, 3270 kcal/kg metabolisable energy for poultry, 9.5 % 

crude protein, 2.55 % ether extract, 2.70 % crude fibre, 1.25 % 

ash and 76.6 % nitrogen free extract (NFE). Its protein is 

slightly higher than maize but as with most cereals deficient in 

lysine and tryptophan. More importantly, some varieties of 

sorghum grain have been reported to contain anti-nutritional 

factors chiefly tannin which binds proteins and impair digestion 

(Oyenuga, 1968; Aduku, 1993; Olomu, 1995; Tacon, 1995; 

Ngoka, 1997; Aletor, 1999 and Etuk and Ukaejiofo, 2007). 

Several cultivars of sorghum have been developed and 

introduced to farmers in Nigeria mostly utilising the local 

varieties and those from the International Crop Research 

Institute for the Semi-Arid Tropics (ICRISAT). Some of these 

include, yellow coloured Samsorg 17 and the cream coloured 

ICSV 400 developed respectively by the Institute for 

Agricultural Research (IAR), Ahmadu Bello University, Zaria 

and International Crop Research Institute for the Semi-Arid 

Tropics (ICRISAT), Kano Centre (IAR, 1996; NCGRB, 

2004).  

Currently, reliable data on production performance of 

local turkey strain fed sorghum varieties developed and 

introduced into Nigeria is limited.  Possible benefit or otherwise 

of combining maize and sorghum as energy source in turkey 

diets have also not been documented. Information on the tannin 

concentration and possible effect on production performance of 

local turkeys fed the high yielding varieties of sorghum have 

not also been evaluated. 

There is therefore need to verify and utilise the high 

yielding potentials of improved sorghum varieties developed 

and introduced into Nigeria in turkey diet and to investigate the 

health and physiological implications on the birds.  

Since food or feed components affect body constituents 

(Harper et al., 1979), haematological and biochemical analyses 

become highly significant in the assessment of the nutritional 

effects of feed stuffs on the animals. As the quest for cheap 

sources of feed stuffs for livestock continues, it equally 

becomes imperative to always investigate the health and 

physiological implications of such materials on the animals.  

 

MATERIAL AND METHODS 

 

Experimental Sites and Birds 

The laboratory analyses of sorghum were carried out at 

the Department of Animal Production and Health Laboratory, 

Federal University of Technology, Akure, Ondo State. The 

series of feeding and digestibility trials were conducted at the 

Poultry Unit of the School of Agriculture and Agricultural 

Technology (SAAT) Teaching and Research Farm, Federal 

University of Technology, Owerri, Imo State. Imo state lies 

between latitude 4
0
4’ and 6

0
3’ N and longitude 6

0
15’ and 8

0
15’ 

E. Owerri, the capital of Imo State is located in the South - 

eastern agro-ecological zone of Nigeria. Owerri is about 91m 

above sea level with annual rainfall, temperature and humidity 

ranging from 2300 – 2700mm, 26.5 – 27.5
0
C and 80 – 90%, 

respectively. Annual evapotranspiration is 1450mm and soil 

pH ranges from 4.9 to 5.5. Owerri has a three month dry season 

duration (i.e. months with less than 65mm rainfall) and this 

covers December – February (MLS Atlas, 1984; Ibeawuchi et 

al., 2005; Ibeawuchi et al., 2007).  

Day old local turkeys were sourced from P. C. Onuoha 

Farms Limited, a local hatchery in Owerri, Imo State. The 

turkeys were 90% of white coloured plumage and 10% black 

and mixed coloured plumage. 
 

Test Materials and other feed Ingredients 
Yellow coloured Samsorg 17 and the cream coloured 

ICSV 400 sorghum varieties were sourced from the Institute for 

Agricultural Research, Ahmadu Bello University, Zaria, 

Kaduna State. Yellow maize, soybean meal, palm kernel cake, 

wheat bran, fish meal, blood meal, bone meal, oyster shell, 

vitamins/mineral premix, methionine, lysine and common salt 

used in formulating the experimental diets were sourced from 

Ceekings Farm and Feed Mills Ltd., Egbu and Fidelity Services 

Nigeria, both in Owerri, Imo State. 
 

Chemical Analysis of test Materials 

Proximate analysis: Samsorg 17 and ICSV 400 

varieties of sorghum were hammer milled and samples 

analysed for proximate composition (crude protein, crude fibre, 

ether extract, ash and dry matter) according to standard 

procedure (AOAC, 1995). Nitrogen - free extracts were 

obtained by difference. The nitrogen content was determined 

by the Micro-kjedahl method using the Foss Tecator Kjeltec 

distilling system 2006 digester and crude protein taken as %N x 

6.25 (Pearson, 1976). 
 

Energy value determination: Gross energy of the test 

materials was determined using the Gallen Kamp Ballistic 

bomb calorimeter. The metabolisable energy values of 

sorghum were determined by the equation outlined by Janssen 

(1989), E (kcal/kg) = 38.55 x DM - 394.59 x tannic acid. 

Tannin determination: The tannin content was 

determined by the method of Markkar and Good child (1996).  

 

Experimental Diets and Analyses 

Nine experimental turkey starter diets were formulated 

such that Samsorg 17(G) and ICSV 400(V) varieties of 

sorghum respectively replaced 0%(S0), 25%(SG25, SV25), 

50%(SG50, SV50), 75%(SG75, SV75) and 100%(SG100, SV100) of 

maize in the diets. Chemical compositions of the diets were 

calculated from standard values (Aduku, 2004) and 

subsequently analysed for proximate composition. The diet 

with 0% Samsorg 17 and ICSV 400 varieties of sorghum 

served as the control.  

 

Experimental design and Management of Poults 

Two hundred and sixteen unsexed day old local turkey 

poults were divided into nine groups of 24 poults each. Each of 

the nine groups was further divided into 3 replicates of 8 poults 

each on weight equalisation basis (Zduñczyk et al, 2002). Each 

replicate was housed in compartment measuring 3.3m x 1.7m 

in an open sided poultry house measuring 16.8m x 4.5m x 

2.25m. The floor was cemented and covered with wood 

shaving as litter while heat was provided by a 200W bulb 

supplemented with kerosene stoves and lanterns. The nine 

experimental poult groups were randomly assigned to the nine 

experimental turkey starter diets in a completely randomised 

design (CRD) experiment.  Feed and water were offered ad-

libitum. Routine vaccines: (NDV (i/o), NDV (lasota) and IBD 

vaccine (Gumboro) were administered at appropriate times 

together with multi-vitamin (Biovit
®
) and antibiotics 

(Neotreat
®
) when required. The feeding trial lasted 6 weeks (42 

days). 
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Blood Collection 

On the 38
th
 day of the feeding trial, between the hours of 

7 and 9am, 3 male and 3 female poults were randomly selected 

from each dietary treatment group, giving 6 poults per 

treatment group for blood collection. About 3mls of blood was 

collected from the sub-clavicualar vein of each poult using a 

scalp vein needle set after swabbing with methylated spirit. The 

blood was quickly discharged into sample bottles already 

treated with the anticoagulant, ethylene diamine tetra-acetic 

acid (EDTA) and gently mixed by inverting the bottle 

repeatedly. These samples were used for haematological 

studies. A second set of male poults, 1 each per replicate were 

selected and about 6mls of blood was similarly collected from 

each of them. 1ml of the blood was put into fluoride treated 

sample bottle for determination of blood glucose while 5mls of 

blood were put into vials without anticoagulant for 

determination of serum biochemical parameters. Samples were 

immediately taken to the laboratory for analysis. 

 

Haematological Assays 
Red Blood Cell (RBC) count was determined using the 

improved Neubauer ruled chamber (WHO, 1980). 

Haemoglobin Estimation (Hb) by the sahli method (WHO, 

1980); White Blood cell (WBC) Counts as described by Bell et 

al., (1972); Packed Cell Volume (PCV) was determined by the 

microhaematocrit method (Schalm, 1965), while the Mean 

Corpuscular Haemoglobin Concentration (MCHC), Mean 

Corpuscular Haemoglobin (MCH) and Mean Corpuscular 

Volume (MCV) were computed using appropriate formulae 

(Jain, 1986). 

 

Serum Biochemical Assay 

Serum biochemical parameters such as Total Serum 

Protein, Serum Albumin, Glucose, Cholesterol, Creatinine and 

urea were determined, using standard methods (Reinhold, 

1953), while Chloride and Bicarbonate (HCO3) values were 

determined using the methods earlier described by Natelson, 

(1951) and Skeggs and Hochestrasser (1964). Serum enzymes, 

Serum Glutamate Oxaloacetate Transferase (SGOT), Alkaline 

Phosphatase (ALP) and Serum Glutamate Phosphate 

Transferase (SGPT) were evaluated as reported by  Henry, 

(1974) and Kochmar and Moss, (1976). 

All data generated were analysed statistically using 

ANOVA, while significant means were separated using the 

Duncan’s method (Obi, 1990). 

 

RESULTS AND DISCUSSION 

 

The results of haematological values of local turkey 

poults fed diets containing two varieties of sorghum are shown 

in table 1. RBC counts ranged between 1.83 – 2.84 x 10
6
/L, this 

was close to the normal value (2.0 x 10
6
/L) reported by Aiello 

and Mays, (1998). Turkey poults fed diet SG25 recorded the 

highest RBC count while those on diet SG100 recorded the 

lowest. RBC counts increased from diets S0 to SG25 and 

subsequently declined with no significant (P < 0.05) difference 

up to SG100. RBC counts for the groups on diets SV25 – Sv100 

did not show any discernable trend but were generally higher 

than values obtained for corresponding dietary levels of 

samsorg 17 (SG25 – SG100) except with SG25,  (Fig. 1). 

Poults on ICSV 400 recorded higher RBC value (2.3 x 

10
6
/L) than those on ICSV 400, whose count was 2.21 x 10

6
/L 

as shown in Table 2. These results are at variance with 

Bamgbose et al (2007) who reported an increased RBC count 

of turkey with dietary combination of wheat and maize. The 

decreasing RBC count with dietary samsorg 17 could not be 

explained. 

Haemoglobin range was 9.40 – 12.50g/dl (Table 1). 

Again no trend was observed relative to the dietary treatments. 

Diets SG25 and SG100 recorded the highest and lowest mean Hb 

concentration, with the lower value differing significantly (P < 

0.05) from other treatment groups except for poults placed on 

SG50. Poults on samsorg 17 recorded lower (P > 0.05) Hb 

concentration (11.02 g/dl) than those on ICSV 400 sorghum 

(11.60 g/dl), although the difference was not significant 

(p>0.05) (Table 2).    

Edozien and Switzer (1977) reported that Hb value 

increased with increasing dietary protein but Emenalom et al 

(2004) observed that poor nutrient utilisation might result in 

variation in Hb values. It will appear also that the quality of 

sorghum protein was not high enough to elicit elevated Hb 

despite the high quantity, as shown in figure 2. However, Hb 

values were generally within the range of 11.0 and 11.4g/dl 

reported for turkeys (Aiello and Mays, 1998; Bamgbose et al, 

2007) except for poults on diet SG100. 

WBC values of the groups were between 182.0 and 

201.5 x 10
3
/L.  WBC count did not also follow the dietary 

trend. Poults on diet SG25 recorded the highest (201.5 x 10
3
/L 

levels) while those on diet SG75 recorded the lowest (182.0 x 

10
3
/L) WBC value.  WBC value of the poults on control diet 

(S0) was however comparable (p > 0.05) to values obtained for 

other treatment groups. Poults on ICSV 400 recorded a higher 

(193.6 x 10
3
/L) WBC value than those on samsorg 17 (187.5 x 

10
3
/L) (Table 2. The WBC values obtained fall above the 10 – 

46 cells x 10
3
/L reported for juvenile wild turkeys in the United 

States (Bounous et al, 2000). These values were also higher 

than those reported for improved strains of broilers (Talebi et 

al., 2005). Leucocytes values of indigenous chickens have been 

reported to be higher than those of exotic breeds, lending 

credence to their higher susceptibility to avian pathogenic 

agents (Uko and Ataja, 1996; Talebi et al, 2005). The non-

consistent values in the WBC count of poults probably resulted 

from the young age of the poults (Bounous et al, 2000). 

The MCHC, MCH and MCV values obtained were 

25.68 – 35.71g/dl, 44.38 – 56.15Pg and 124.10 – 202.50fl, 

respectively (Table 1). Values for all the groups did not follow 

the dietary trend. Poults on ICSV 400 recorded higher though 

non-significant (P > 0.05) MCHC and MCH values, but 

significantly (p<0.05) lower MCV value than those on samsorg 

17 diets (Table 2). Fluctuations in values for these parameters 

have also been observed in broilers (Talebi et al., 2005; Islam et 

al., 2004). 

The PCV values obtained were between 35 and 38%. 

These values generally increased with dietary level of sorghum. 

PCV values, however, did not show any significant effect (P > 

0.05) among all the dietary groups (Fig 3). Poults on samsorg 

17 diets had lower PCV values than ICSV 400 although the 

difference was not-significant (P > 0.05) (Table 2).  

The PCV values obtained in this study were well within 

the normal values (34 – 39%) (Aiello and Mays, 1998). There 

appears to be no effect of sorghum on PCV values. Wildeus et 

al (2003) also reported no effect of condensed tannin on PCV 

values. 

 



Running title: Blood Characteristics of Turkeys Fed Sorghum 

 

To cite this paper: Etuk E.B., Opara M.N., Okeudo N. J., Esonu B.O. and Udedibie A.B.I. 2012. Haematological and Serum Biochemical Parameters of Local Turkey Poults Fed Diets Containing Two Varieties of Sorghum. J. World's Poult. Res. 2(4): 81-89. 

 Journal homepage: http://jwpr.science-line.com/ 

84 

 

 

 

Table 1. Effect of dietary levels of Samsorg 17 and ICSV 400 varieties of sorghum on haematological characteristics of turkey poults 

Parameters 
Samsorg 17  ICSV 400 

SEM 
S0 SG25 SG50 SG75 SG100  SV25 SV50 SV75 SV100 

RBC (x 10
6
/L) 2.32

 
2.84

 
2.09

 
1.95

 
1.83

  
2.38

 
2.32

 
2.50

 
2.05 0.359

ns
 

Haemoglobin (g/dl) 11.60
ab 

12.50
a 

10.65
bc 

10.95
b 

9.40
c  

12.00
a 

11.45
ab 

11.50
ab 

10.95
b 

0.423 

WBC (x 10
3
/L) 193.00

abc 
201.50

ac 
183.50

b 
182.00

b 
183.00

b  
195.00

ac 
184.50

b 
194.50

ac 
199.50

ac 
3.690 

MCHC (g/dl) 33.42
ab

 35.71
a
 29.25

bc
 29.59

bc
 25.68

c
  32.96

a
 30.46

b
 30.31

b
 28.12

bc
 1.541 

MCH (Pg) 50.63
ab

 44.38
b
 51.60

ac
 56.15

a
 51.86

ac
  50.36

ab
 49.58

bc
 47.75

bc
 53.41

ac
 2.197 

MCV (fl) 152.50
ab

 124.10
a
 185.30

bc
 190.80

b
 202.50

b
  130.00

ac
 163.60

ab
 156.60

ab
 185.40

bc
 18.600 

PCV (%) 35.00 35.00
 

36.50
 

37.00
 

36.50
  

36.50
 

37.50
 

38.00
 

38.00
 

1.061
ns

 

a,b,c,
 Means within a row with different superscripts are significantly different (p < 0.05) ns = not significantly (p>0.05) different.  

S0 = 0% sorghum (control); SG25 = 25%      samsorg 17, SG50 = 50% samsorg 17, SG75 = 75% samsorg 17, SG100 = 100% samsorg 17 sorghum replacements of maize, respectively 

SV25 = 25% ICSV 400, SV50 = 50% ICSV 400, SV75 = 75% ICSV 400, SV100 = 100% ICSV 400 sorghum replacements of maize, respectively 

 

 

 

Table 2:  Effect of Samsorg 17 and ICSV 400 sorghum varieties on hematological parameters of turkey poults 

a,b means within row with different superscripts are significantly different (p < 0.05); ns  =  not significantly different (p>0.05) 
 

 

Parameters Samsorg 17 ICSV 400 SEM 

RBC (x 10
6
/L) 2.21

 
2.31

 
0.065

ns
 

Haemoglobin (g/dl) 11.02
 

11.60
 

0.125
ns 

WBC (x 10
3
/L) 187.5

 
193.6

 
2.900

ns 

MCHC (g/dl) 30.38 30.93 0.339
ns 

MCH (pg) 50.30 50.68 0.136
ns 

MCV (fl) 167.00
a 

163.80
b 

0.290 

PCV (%) 36.25
 

37.50
 

0.626
ns 
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Table 3. Effects of dietary levels of Samsorg 17 and ICSV 400 varieties of sorghum on serum biochemical parameters of turkey poults 

Parameters S0 
Samsorg 17  ICSV 400 

    SEM 
SG25 SG50 SG75 SG100  SV25 SV50 SV75 SV100 

Total serum protein (g/dl) 3.70
ab 

3.80
ab 

3.80
ab 

3.80
ab 

3.80
ab  

3.80
ab 

3.80
ab 

3.90
a 

3.60
b 

0.095 

Serum Albumin (g/dl) 1.30
a 

1.40
a 

1.30
a 

1.30
a 

1.30
a  

1.30
a 

1.40
a 

1.50
a 

1.90
b 

0.111 

Serum Globulin (g/dl) 2.40
a 

2.50
a 

2.60
a 

2.50
a 

2.50
a  

2.50
a 

2.40
a 

2.40
a 

1.70
b 

0.146 

Glucose (mg/dl) 235.00
 

232.00
 

234.00
 

231.00
 

230.00
  

234.00
 

235.00
 

225.00
 

225.00
 

6.052
ns 

Urea (mg/dl) 3.60
 

3.90
 

3.70
 

3.60
 

3.70
  

3.80
 

3.90
 

3.80 3.50
 

0.297
ns 

Cholesterol (mg/dl) 158.00
ab 

151.00
a 

150.00
a 

153.00
ab 

157.00
ab  

159.00
abc 

163.00
bc 

164.00
c 

169.00
c 

3.562 

Creatinine (mg/dl) 0.05
 

0.06
 

0.05
 

0.06
 

0.06
  

0.05
 

0.06
 

0.07
 

0.07
 

0.009
ns 

Sodium (mmol/l) 115.00
a 

116.00
ac 

116.00
ac 

115.00
a 

120.00
b  

117.00
cd 

117.00
cd 

118.00
d 

120.00
b 

0.633 

Potassium (mmol/l) 5.50
a 

5.60
a 

5.70
a 

5.60
a
 5.20

a
  5.40

a
 4.50

b 
5.20

a
 5.70

a
 0.189 

Chloride (mmol/l) 80.00
a 

76.00
b 

76.00
b 

80.00
a 

75.00
b  

75.00
b 

82.00
a 

75.00
b 

78.00
ab 

1.324 

Bicarbonate (mmol/l) 27.00
a 

27.00
a 

28.00
ab 

30.00
b 

30.00
b  

26.00
a 

28.00
ab 

26.00
a 

26.00
a 

0.793 

Alkaline phosphatase (ALP) (IU/l) 24.30
ab 

25.20
ab 

25.80
ab 

23.00
a 

24.00
ab  

23.70
a 

24.600
ab 

26.80
ab 

28.50
b 

1.540 

SGPT (IU/l) 11.00
ab 

11.00
ab 

10.00
a 

12.00
ab 

11.00
ab  

11.00
ab 

11.00
ab 

12.00
ab 

13.00
b 

0.750
 

SGOT (IU/l) 36.00
a 

36.00
a 

39.00
ab 

43.00
b 

44.00
b  

40.00
ab 

43.00
b 

45.00
b 

49.00
b 

2.020 
a,bc,d Means within a row with different superscripts are significantly different (p < 0.05). ns = not significantly different (p>0.05). S0 = 0% sorghum (control); SG25 = 25% samsorg 17, SG50 = 50% samsorg 17, SG75 = 75% samsorg 17, SG100 = 100% samsorg 17 

sorghum replacements of maize, respectively/ SV25 = 25% ICSV 400, SV50 = 50% ICSV 400, SV75 = 75% ICSV 400, SV100 = 100% ICSV 400 sorghum replacements of maize, respectively 

 

Table 4. Effects of sorghum varieties on serum biochemical parameters of poults 

Parameters Samsorg 17 ICSV 400 SEM 

Total serum protein (g/dl) 3.78 3.76 0.041
ns 

Serum Albumin (g/dl) 1.32 1.48 0.066
ns 

Serum Globulin (g/dl) 2.46 2.28
 

0.094
ns 

Glucose  (mg/dl) 223.40 230.80 0.678
ns 

Urea (mg/dl) 3.70
 

3.72
 

0.050
ns 

Cholesterol (mg/dl) 153.80
a 

162.60
b 

0.985 

Creatinine (mg/dl) 0.05
 

0.06
 

0.006
ns 

Sodium (mmol/l) 116.40 117.40 0.416
ns 

Potassium (mmol/l) 5.52
a 

5.26
b 

0.082 

Chloride (mmol/l) 77.40 78.00 0.289
ns 

Bicarbonate (mmol/l) 28.40 26.70 0.569
ns 

Alkaline phosphatase (ALP) (IU/l) 24.46
 

25.58
 

0.538
ns 

SGPT  (IU/l) 11.00
 

11.75
 

0.379
ns 

SGOT (IU/l) 40.50
 

45.20
 

2.340
ns 

a,b
 Means within a row with different superscripts are significantly different (p < 0.05). ns = not significantly different (p>0.05) 
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 Fig. 1:  Effect of dietary levels of sorghum on RBC of turkey 

poults 
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Fig. 2: Effect of dietary levels of sorghum on Haemoglobin of 

turkey poults 

0.00

10.00

20.00

30.00

40.00

0 25 50 75 100

Replacement levels of sorghum for maize (%)

P
C

V
 v

a
lu

e
s
 (

%
)

Samsorg 17

ICSV 400

 
Fig. 3: Effect of dietary levels of sorghum on PCV of turkey 

poults 

 

Effects of samsorg 17 and ICSV 400 sorghum varieties 

on the serum biochemical characteristics of poults are presented 

in tables 3 and 4. 

Serum protein of the groups on diet S0 was comparable 

(P > 0.05) to values obtained for all other dietary groups. 

Significant differences (P < 0.05) however, existed between 

poults on diets SV75 and SV100 (Table 3). Albumin and globulin 

levels were similar (P > 0.05) for all treatment groups except 

those on diet SV100. Samsorg 17 groups recorded higher serum 

protein than ICSV 400 groups, with no significant (P > 0.05) 

difference between the groups (Table 4). .Serum protein values 

obtained were lower than the values obtained for 6 week old 

turkeys (Okeke, 2006). The serum protein values were also at 

variance with Bamgbose et al., (2007) who reported elevated 

total serum protein and serum albumin for exotic turkeys, raised 

in Nigeria. The serum protein values, however, were within 3.6 

– 5.5g/dl reported for juvenile wild turkeys (Bounous et al., 

2000). 

Data on blood glucose indicated no significant 

differences (P > 0.05) among the poults on all the dietary 

sorghum levels (Table 3). ICSV 400 fed poults recorded higher 

blood glucose than those fed with samsorg 17 variety of 

sorghum, although the difference was not significant  

(P > 0.05) (Table 4). This result might have resulted 

from the characteristics of birds that generally appear to 

maintain a high and relatively constant blood glucose values 

even in low feed intake (Liukkonen-Anttila, 2001). 

 Serum urea showed no significant differences (P > 

0.05) among the treatment groups but the group on diet SV100 

recorded the lowest serum urea (Table 3). The group on ICSV 

400, however, recorded a slightly higher serum urea than 

samsorg 17 (Table 4). Serum urea is assumed to indicate 

protein breakdown and higher urea value indicates poor dietary 

protein utilisation. It appears that the effect of tannin in sorghum 
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did not significantly affect protein utilisation (Liukkonen-

Anttila, 2001). 

 Cholesterol values ranged between 151.00 and 169. 

00.mg/dl, with SV100 recording significantly (P < 0.05) higher 

cholesterol content than the control group (Table 3). Similarly 

ICSV 400 group recorded slightly (p < 0.05) higher cholesterol 

than samsorg 17 (Table 4). The surprisingly higher cholesterol 

content of diet ICSV 400 might probably be due to the 

enhanced activities of lipase enzyme due to dietary tannin 

(Griffiths and Moseley, 1980; Horigome et al., 1988). 

 Serum creatinine ranged between 0.05 and 0.07 

mg/dl. There were no significant differences (p>0.05) between 

the poults on the control diet (S0) and other treatment groups 

(Table 3). The poults on ICSV 400 diet recorded a higher 

creatinine value than those on samsorg 17 diets but with no 

significant (p>0.05) difference (Table 4). The slightly higher 

creatinine value with the group on ICSV 400 diets agree with 

Wildeus et al (2003) who reported higher creatinine value with 

higher dietary condensed tannin. 

 There were no significant (P > 0.05) differences in 

sodium values among poults fed ICSV 400 diets (Table 5).  

Serum potassium values did not differ (P > 0.05) among all the 

treatment groups except with diet SV50 (Table 3). Chloride and 

bicarbonate values were variable and did not reflect any dietary 

trend. Elevated serum chloride occurs in dehydration and 

hyperventilation; elevated sodium level is also found in 

diarrhoea and metabolic acidosis (Tietz, 1976). 

 Alkaline phosphatase (ALP) values did not differ 

significantly (p > 0.05) among the poults on all dietary levels of 

samsorg 17 and ICSV 400 except with diet SV100 ,which only 

differed with those on diet SG75. SGPT followed the same trend 

with significant (P < 0.05) differences occurring between diets 

SG50 and SV100. SGOT increased with dietary level of samsorg 

17 and ICSV 400 (Table 3). There was no significant (P > 0.05) 

difference in ALP, SGPT, SGOT values between poults on 

samsorg 17 and ICSV 400 (Table 4). Kumar et al., (2007) 

reported that tannin content of 16 g/kg in red sorghum had no 

effect on SGOT and SGPT levels even at 100 %. It is probable 

that the lower energy level of sorghum elicited the increased 

SGOT. SGOT and SGPT are liver specific enzymes and 

increase with low energy diets up to a threshold (Babatunde et 

al., 1987; Oluwole-Banjo et al., 2001). 

 

CONCLUSION 

 

The studies reported herein indicated that 

Samsorg 17 and ICSV 400 sorghum varieties could 

completely be used to feed local turkeys without any 

deleterious effects on the haematological and serum 

biochemical parameters. 
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