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Abstract 
An experiment was conducted to evaluate the effect of replacing maize with Hungry 
rice grains on haematology and blood chemistry of finisher broiler chickens. One 
hundred and fifty 28 day–old chicks were randomly assigned to five dietary treatments 
in a complete randomized design with thirty birds per treatment (replicated three 
times). The broilers  were fed with diets containing 0, 25, 50, 75 and 100% Hungry 
rice rice grains designated as T1 (control), T2, T3, T4 and T5 respectively. The 
experimental diets and clean drinking water were supplied ad libitum throughout the 
experimental period of five weeks. At the end of the feeding trial, blood samples were 
collected from three broilers per replicate for haematological and biochemical 
parameters. The result of the experiment showed no significant differences (P>0.05) 
among the treatments for packed cell volume, red blood cell count, white blood cell 
count and mean corpuscular haemoglobin (MCH) but mean corpuscular volume 
(MCV) in T1 was significantly (P<0.05) different from those on diets T2, T3, T4 and T5. 
The serum biochemical indices of albumin, globulin and glucose concentrations 
showed no significant (P>0.05) differences across the treatment groups but the 
creatinine, urea nitrogen, cholesterol and aspartate transaminase significantly increased 
(P<0.05). Alanine transaminase of birds in diets T1 and T2 was similar (P>0.05) but 
significantly (P<0.05) different from those in diets T3, T4 and T5. In conclusion, 
inclusion of 100 % Hungry rice rice grains as a replacement for maize meal has no 
adverse effects on the haematological and serum biochemistry of finisher broiler chicks. 
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Introduction 

 
Previously, livestock were fed on maize as major 

source of energy and soybean meal, groundnut cake and 
fishmeal as main protein sources. Of recent, humans are 
in competition with livestock for these ingredients. The 
use of lesser known grains is gaining popularity in 

Nigeria in order to reduce the cost of livestock 
production and boost profit margin of farmers. Hungry 
rice rice (Digitaria exilis) commonly referred to as 
Fonio and Finni, (Jidean and Akingbola, 1993; Kwon-
Ndung and Missari, 1999; Ibrahim, 2001), is probably 
one of the oldest Africa cereals dating back to 7,000 
years (NAS, 1966) and classified as one of the
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lost crops of Africa. Hungry rice rice crop is 
exceptionally tolerant to a wide variety of conditions, 
particularly drought and poor soil (NAS, 1996). Hungry 
rice rice has similar crude protein content as in maize 
(10%) with high constituents of essential mineral 
elements (Anuonye et al., 2010). Ruskin et al. (1996) 
and Chukwu and Abdul-kadir (2008) reported that 
Hungry rice rice is rich in methionine and cysteine, the 
limiting amino acids of most cereals.  
Blood constituents are important indices of 
physiological state of animals (Khan and Zafar, 2005) 
and they provide valuable media for clinical 
investigations and nutritional evaluations of an animal 
(Aderemi, 2004). The serum biochemical and 
haematological features have attracted research 
attention to draw clinical predictions of the health status 
of animals. Hence, this study was designed to evaluate 
the performance of broiler chicks fed graded levels of 
Hungry rice rice grains as replacement for maize on 
haematological and biochemical constituents. 
 
Materials and Methods 
 
Experimental site 

The experiment was conducted at the Poultry Unit 
of the Teaching and Research Farm of the College of 
Animal Science and Animal Production, Michael 
Okpara University of Agriculture, Umudike, Abia 
State, Nigeria. Umudike is located at latitude 50 29’N 
and Longitude 70 32’E in the rain forest zone of 
Nigeria. It is characterized by a mean daily temperature 
of between 27 and 350C all through the year. 
 
Source of Hungry rice rice grains 

Hungry rice rice grains are purchased from Jos 
Central Market, Plateau State, Nigeria. The grains were 
manually cleaned by hand picking of the chaffs.  
 
Experimental diets 

Five broiler finisher diets were formulated with 
Hungry rice rice grains replacing maize at graded levels 
of 0, 25, 50, 75, and 100% as presented in Table 1. 
Diets containing 0, 25, 50, 75, and 100% maize 
replacements are designated T1, T2, T3, T4 and T5 
respectively (Table 1). 
 
Source and management of experimental birds 

One hundred and fifty day-old Abor-Acre broiler 
chicks were purchased from Ibadan, Oyo State, Nigeria. 
After four weeks of brooding with commercial feed, the 
birds were randomly and equally distributed into five 
experimental dietary treatments of 30 chicks each and 
each treatment was also equally sub-divided into three 
replicates of 10 birds each in a completely randomized 
design. The chickens were raised on deep litter floor 
using wood shavings as litter materials and fed ad-

libitum for another five weeks with the termination of 
the feeding trial at the end of the 9th week of age.  
 
Blood parameters and assays 

At the end of the feeding trial, nine birds each from 
the five treatment groups were randomly selected, three 
from each replicate for blood sample collection. The 
birds were deprived of feed overnight before the blood 
collection. 5 ml blood samples were collected into 
heparinized tubes for the determination of packed cell 
volume (PCV), haemoglobin (Hb), red blood cell count 
(RBC) and white blood cell count (WBC). Similarly, 5 
ml blood was taken in nonheparinzed tube for the 
determination of serum protein, albumin, globulin, 
creatinin, urea nitrogen, cholesterol, glucose, aspartate 
transaminase (AST) and alanine transaminase (ALT). 
The blood was analyzed according to the procedure of 
Margi Sirois (1995), while mean corpuscular volume 
(MCV) was calculated by dividing PCV by RBC count 
and multiplied by 10. Mean corpuscular haemoglobin 
(MCH) was calculated by dividing haemoglobin by red 
blood cells count and then multiplied by 10.                                                 
 
Data analyses 

All collected data were subjected to analysis of 
variance (ANOVA) as outlined for completely 
randomized design (CRD) by Steel and Torrie (1980). 
Significant means were separated using Duncan’s New 
Multiple Range Test (Duncan, 1955). 
 
Results and Discussion 
 

The results of blood analysis (Table 2) showed no 
significant (P>0.05) difference in PCV, Hb, RBC and 
WBC count. The PCV and RBC were highest in birds 
in T3 and T5 respectively with values of 30.40% and 
2.77 × 106 mm3 and least value for RBC in T1 (2.40× 
106 mm3). The WBC and Hb did not follow any 
particular trend. The MCV and MCH of birds in T1 was 
significantly (P<0.05) higher compared with those in 
T2, T3, T4 and T5.  

The values for PCV, RBC, and Hb obtained in this 
study were comparable to the values reported by 
Campbell et al. (2003) for domestic chickens. The Hb, 
PCV and MCH in this study are consistent with the 
observations of Iheukwumere and Herbert (2003) who 
reported 6.0-13.0% Hb, 29- 38% PCV and 33-36 pg 
MCH, respectively.  The HB, PCV, MCV, MCH and 
RBC reported in the present study agreed with that 
reported by Merck Veterinary Manual (1986) for 
chickens with values of 9-13%, 30-40%, 127fl, 35pg 
and 3.0×106/l respectively. The reduction in the MCV 
and MCH values with increasing Hungry rice rice 
grains in the diets may be due to low values of Hb, 
PCV and RBC since MCH and MCV values are 
dependent on the Hb, PVC and RBC values. 
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Table 1: Dietary composition of Broiler finisher diets 
Ingredients T1 T2 T3 T4 T5 
Maize  51.80 38.85 25.90 12.95 0.00 
Hungry rice rice grains 0.00 12.97 25.95 38.93 51.90 
Soybean meal 29.00 29.00 29.00 29.00 29.00 
Palm kernel cake 14.00 14.00 14.00 14.00 14.00 
Bone meal 4.00 4.00 4.00 4.00 4.00 
Anti-mold+  0.20 0.20 0.20 0.20 0.20 
Vit-Min Premix  0.25 0.25 0.25 0.25 0.25 
Common Salt  0.25 0.25 0.25 0.25 0.25 
Methionine  0.20 0.20 0.20 0.20 0.20 
Lysine  0.20 0.20 0.20 0.20 0.20 
Total 100 100 100 100 100 
Calculated nutrients 
Crude Protein (%) 19.00 19.10 19.45 19.80 20.05 
Crude fibre (%) 4.62 5.47 6.32 7.17 7.95 
Ether extract (%) 3.94 4.26 4.58 4.91 5.23 
Ca (%) 1.21 1.27 1.28 1.32 1.34 
P (%) 0.65 0.70 0.72 0.75 0.76 
ME (Kcal/Kg) 2869.72 2885.13 2901.42 2917.20 2933.10 

Premix supplied (kg-1 diet): Vitamin A (15,000 I.U); Vitamin D3 (3,000 I.U); Vitamin E (30 I.U): Vitamin K (2.5 mg); Thiamin 
(2 mg); Riboflavin (6 mg); Pyridoxine (4 mg); Niacin (40 mg); Cobalamin (0.02 mg); Pantothenic acid (910 mg); Folic acid (0.06 
g); Iron (0.024 g); Copper (0.006 g); Iodine (0.0014 g); Selenium (0.24 mg); Cobalt (0.024 mg); Antioxidant (0.125 g); Anti-
mold (Anti-mycotoxin). 
 
Table 2: Effect of feeding Hungry rice rice grains as replacement for maize on haematological constituents of broiler 

chickens 
Blood indices  Diets  

SEM T1 T2 T3 T4 T5 
PCV (%) 29.10 29.90 30.40 27.10 27.90 0.11 
RBC (×106/mm3) 2.40 2.73 2.72 2.45 2.77 0.20 
Hb  (g/dl) 9.70 9.97 9.80 9.72 9.70 0.10 
WBC ( × 106/mm3) 9.27 11.03 9.30 12.33 9.73 0.07 
MCV (fl) 121.25a 109.52b 111.76b 110.61b 102.57b 0.05 
MCH (pg) 40.42 36.52 36.03 39.67 35.66 0.081 

a,b,c,d Means in the same row with different superscripts are significantly (P<0.05) different 
 
Table 3: Effect of feeding Hungry rice rice grains as replacement for maize on biochemical constituents of broiler chickens 
Blood indices  Diets SEM 

T1 T2 T3 T4 T5 
Total protein ( g/dl ) 5.37 b 5.43b 5.40b 5.37b 5.70a 0.06 
Albumin ( g/dl) 2.60 2.60 2.60 2.63 2.70 0.07 
Globulin  ( g/dl) 2.77 2.83 2.77 2.74 3.00 0.21 
Creatinine ( mg/dl) 1.77d 1.93c 1.80d 2.07b 2.40a 0.33 
Urea nitrogen (mg/dl) 0.77c 1.07b 1.80a 1.80a 1.79a 0.51 
Cholesterol ( mg/dl) 63.00d 80.33c 72.33c 122.33b 133.67a 0.03 
Glucose   ( mg/dl ) 128.00 128.00 131.00 125.33 126.00 0.20 
Aspartate Transaminase (AST, IU/l)  113.00 d 116.67 c 117.10 b 177.00 a 116.67 c 0.19 
Alanine Transaminase (ALT, IU/l) 20.33b 21.00b 26.00a 25.67a 27.33a 0.03 

a,b,c,d Means in the same row with different superscripts are significantly (P<0.05) different 
 

The similarity in the haematological indices across 
the treatments is indication of nutritional adequacy of 
test ingredient. Since the blood profile offers a valuable 
investigation and explanatory tool in nutritional 
assessment and health implications (Olorede et al., 
1995). The insignificant differences in the results of 
haematology indices of all but MCV of broilers fed 
Hungry rice rice grains compared with maize based diet 
showed that the chicks did not show signs of anaemia, 
polycythemia, leukocytosis or leukopenia.  

For serum biochemical indices (Table 3), there 
were insignificant (P>0.05) differences in the values for 
albumin, globulin and glucose. 

Total protein, creatinine, blood urea, AST, ALT 
and cholesterol values were significantly (P<0.05) 
higher in the Hungry rice rice grain diets compared to 
the maize-based diet. The higher total protein values 
obtained in the Hungry rice rice grains based diets 
reflect the protein level in these diets compared to the 
maize-based diet. It has been reported that serum 
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biochemical constituents are positively correlated with 
the quality of the diet (Adeyemi et al., 2000). 
According to Olorede et al. (1996) and Onifade et al. 
(1999), the similarities in some chemical indices on the 
treatments substantiate the nutritional adequacy and 
safety of the Hungry rice rice grain based diets. Eggum 
(1970) and Iyayi and Tewe (1998) reported that serum 
urea and serum total protein depend on both the quality 
and quantity of the protein provided in the diet.        

Higher level of urea nitrogen with increasing 
Hungry rice rice grain substitution for maize could be 
attributed to the anti-nutritional factors in Hungry rice 
rice grains. However, kidney malfunction may lower 
blood urea. The AST and ALT values increased 
significant (P<0.05) with increased in Hungry rice 
grains supplemented maize diets which linearly 
corresponded with growth performance and the quantity 
of feed consumed as reported by Balogun (1982). The 
increased AST and ALT suggest that there are health 
implications in the long run probably due to traces of 
anti-nutritional factors in the Hungry rice rice grains. 
Variation in cholesterol could be attributed to the test 
ingredient used (Nworgu et al., 2007). The cholesterol 
levels of birds in T4 and T5 agreed with values as 
reported by Sturkie et al. (2000). Increasing level of 
cholesterol with increasing Hungry rice rice grains 
replacement levels could be attributed to the low fibre 
content of Hungry rice rice grains. The reduced serum 
cholesterol in maize based diet is an added advantage 
since lower cholesterol deposition in table meat thus 
reduce incidence of coronary diseases in humans. 
 
Conclusion  

In conclusion, feeding graded levels of Hungry rice 
rice grains as replacement for maize in broiler diets up 
to 100% level of inclusion is without any adverse 
effects on blood constituents. Hungry rice rice grains 
are a good source of protein and energy in broiler diets. 
It is therefore recommended as a feedstuff for poultry 
nutrition.  
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