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Abstract 
The aim of the present study is to assess the growth performance and haematological assay of broiler chickens at starter phase 
given diets supplemented with processed turmeric (Curcuma longa). Ninety-six (96), two weeks old unsexed “Agritech” broiler 
birds were randomly allocated in a completely randomized design (CRD) into four treatments (having 24 birds each), with three 
replicates per treatment (having 8 birds per replicate). The treatment groups were denoted as T1, T2, T3 and T4 respectively. 
Feed and water were given without restriction. All dietary treatments had processed turmeric portion except the control which had 
none. Supplementation of processed turmeric in the diet of starter broiler significantly (p<0.05) influenced the final live weight, 
daily feed intake, daily body weight gain and feed conversion ratio. The processed turmeric treated group had poor performance 
in all traits compared to the control. Mean values of all haematological parameters evaluated namely, packed cell volume (PCV), 
hemoglobin (Hb), red blood cell (RBC) and white blood cell (WBC) differed significantly (p<0.05) between the control and the 
treated group. However, all the values were within the recommended range value. It was concluded that processed turmeric 
could be safely used as a phyto-additive in starter broiler chickens, preferably in the feed.  
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Introduction 

The low level of animal protein consumption by Africans in general and Nigerians specifically is a reflection of the state 
of deterioration of the Nigerian livestock sector, especially poultry which has continued to show a discouraging slow rate of growth 
(Martins, 2001). Thus a realistic step towards enhancing animal protein supply and intake in Nigeria is the development and 
expansion of the poultry industry (Onyimonyi et al., 2009). Despite the privileged role accorded the poultry industry, its future 
development depends to a large extent on the supply of appropriate, safe and cost effective feeds. The interest in feed additives 
grew over the last decade as the usage continues to increase across the country. These feed additives have received a high 
attention as feed supplements for various purposes in poultry production during the recent years (Zhang et al., 2009). Some of 
the beneficial effects of bioactive plant substance in animal nutrition may include the stimulation of appetite and feed intake. 

Turmeric (Curcuma longa) is an extensively used spice, food preservative and coloring material that has biological 
actions and medicinal applications (Akpbarian et al., 2012). The significant biological properties of turmeric make it a potential 
substitute for use as a feed additive in livestock diets. The active and main ingredient found in turmeric plants is the curcumin, 
which has been found to have antioxidant and antibacterial activities (Kerami et al., 2011). Over the years turmeric has proved to 
have a protective effect as a feed additive on aflatoxin-induced mutagenicity and hepatocarcingenicity in livestock production. 

The aim of the present study is to assess the growth performance and hematological assay of broiler chickens at 
starter phase given diets supplemented with processed turmeric (Curcuma longa). 
 
Materials and Method 

The experiment was carried out at the poultry unit of the Federal College of Agriculture, Ishiagu, Ebonyi state. The 
experiment lasted for a period of five weeks. The test ingredient, which is turmeric was sourced at the Research Institute, 
Umudike and also locally at the Ogbete main market, Enugu state. The fresh turmeric was peeled, cleaned and washed, and 
later sundried before been crushed into powder form at the college feedmill. 
A total of ninety-six (96) day old Agritech broiler chicks were used for the experiment. The birds were randomly distributed into 
four treatments namely, T1, T2, T3 and T4. Each treatment was replicated three times, with eight birds per replicate and twenty-
four birds per treatment. The birds were raised on a deep litter system with wood shavings serving as a source of litter. All chicks 
were raised in a well ventilated and sanitized deep litter broiler poultry house using wood shavings as litter materials. Similar 
routine management practices were maintained for all the treatment groups. The birds were vaccinated on schedule against 
Newcastle, gumboro and fowlpox disease. Determination of daily feed intake was done by obtaining the difference between the 
quantity of feed offered and the left over the following morning. All chicks were weighed at the beginning and at the end of the 
study, the weight was taken weekly. The body weight gain was calculated by subtracting the initial body weight from the final 
body weight. The body weight change (daily body weight gain) was obtained by dividing the body weight gain by the number of 
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days the experiment lasted. Data generated was used to calculate the feed conversion ratio. The quantity of feed consumed 
compared with the unit gain as a measure of the efficiency of the feed given. This was expressed as the ratio of daily feed intake 
to daily weight gain. 

At the end of the feeding trial, blood samples (2ml bird-1 ) were randomly collected from one bird per replicate (three 
birds per treatment) from the wing vein with a sterile needle into well-labeled sterilized bottles containing EDTA as an 
anticoagulant. These were used for the hematological analysis to estimate the Packed Cell Volume (PCV). Hemoglobin count 
(Hb), Red Blood Cell (RBC) and White Blood Cell (WBC). 

 
Table 1. Composition of starter broiler diet 

                                                                     Treatments             

 Ingredients                        T1 (0%tm)   T2 (0.5%tm)     T3 (1.0%tm)    T4 (1.5%tm)   

 Maize                                        52.25               51.75                 51.75                51.75 
Wheat offal                               9.50                  9.50                  9.00                  9.00 
Groundnut cake                        22.15                22.15                 22.15               21.65 
Total                                100          100             100             100            

Other feed ingredient had same value across treatment group: Soybean meal-5.00; Fishmeal- 3.00; Blood meal- 3.00; Bone 
meal-2.50; Limestone-1.50; Salt-0.25; Starter premix-0.30; Lysine-0.25; Methionine-0.30. 
 
Results and Discussion 

The growth performance traits of birds given the experimental treatments are presented in table 2. Supplementation of 
turmeric powder in the diets of starter broiler birds significantly (p<0.05) influenced the final live weight, daily feed intake, daily 
body weight gain and feed conversion ratio. The result for the final body weight showed that birds in treatment 1 (control) had the 
highest value of 1385 g which was similar (p>0.05) to those of birds in treatment 2 (1357 g), but different (p<0.05) from those in 
treatment 3 (1244 g) and 4 (1159 g) respectively. The significant decrease in value for final body weight across the treatment 
group may be due to the inability of the birds’ enzymatic system to stimulate protein synthesis and also optimized the antioxidant 
activities of turmeric. This present research work is in contrast with the work of Samarasinghe et al. (2003) who found out that 
inclusion of turmeric meal in the diet increased their body weight. Average daily feed intake showed significant (p<0.05) effect 
among treatment group. Values for birds in treatment 1 (98.37 g) was similar (p>0.05) to those on treatment 2 (97.20 g), but was 
significantly (p<0.05) different from those obtained for birds on treatment 3 (90.18 g) and 4 (88.66 g). The result was in agreement 
with the work carried out by Rajput et al., (2013) that found a significant difference in feed consumption, but disagrees with the 
observation of Nouzarian et al. (2011). Thus, the low level of feed intake observed in treatments containing turmeric meal could 
be due to the inability of the birds gut to maximize the turmeric meal. 
 
Table 2: Performance and haematological characteristics indices of starter broilers fed diet supplemented with turmeric meal. 

                                                                                 Treatments 

Parameters                                             T1             T2                  T3                      T4                 SEM 

Initial body weight (g)                259             253               259               257                      - 
Final body weight (g)                     1385a 1357a            1244b              1159c                 35.33 
Average daily Wt. gain (g)    53.62a 52.57a            46.91b             42.95c                1.70 
Average daily feed intake (g)         98.37a   97.10a           90.18b             88.66c                1.39 
Feed conversion ratio                      1.84c 1.85c              1.92b               2.06a                  0.05 
Packed Cell Volume (%)                   22a  22a                 15b                 21a                    0.87 
Haemoglobin (g/dl)                           7.3a 7.4a                 5.0b                7.0a                                      0.30 
Red blood cell (x1012/l)    2.3a 2.6a           1.6b                 2.6a                 0.13 
White blood cell (x109/l)                  5.4c 6.2b                4.5d                7.5a                    0.34 

 
The result of the haematological indices of starter broilers fed diets supplemented with turmeric meal is presented in 

table 2. Haematological parameters are good indicators of the physiological status of the animal (Esonu et al., 2006). The blood 
parameters for hematology were significantly (p<0.05) affected by the Curcuma longa across the treatment group, even though 
they did not follow a particular pattern. All values obtained for packed cell volume (PCV), hemoglobin (Hb), red blood cell (RBC) 
and white blood cell (WBC) studied falls within the normal ranges for broiler as reported by The Merck Veterinary Manual (2015). 
The results obtained in the present study contradicts the findings of Abou-Elkhair et al. (2014) who reported that inclusion of 
turmeric meal in the diet of starter broilers had no effect on PCV, Hb, BBC and WBC respectively. The improvement in the 
haematological constituents observed in the present study is an indication that the inclusion of turmeric meal did not show any 
pathological effect on the birdthus did not cause or create any haematological disorder. 
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Conclusion 

Generally, the results of this study indicate that the use of turmeric meal in the diets of broiler chickens does not have 
any adverse effect on them. Thus, the addition of turmeric meal upto 1.5% can be tolerated by the broiler birds at their starter 
stage without any negative effect. In conclusion, turmeric meal could be safely used as a phyto-additive for broiler chickens 
preferably in the feed. 
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