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Abstract
Every animal is as good as what it eats so the availability of good poultry nutrition is crucial to the improvement of poultry products. The 

competition between humans and the domestic fowl for some feedstuffs greatly hampers the production of quality meat and eggs. This competition 
affects the relative availability and affordability of the basic feed ingredients used in poultry nutrition. The study was carried out to evaluate the 
effect of ginger (Zingiber officinale) and garlic (Allium sativum) on the performance, hematology and serum indices of laying hens. The research 
was carried out at the National Cereal research Institute experimental farm, Moor Plantation, Ibadan where seventy-two points of lay hens were 
randomly allotted into six dietary treatments of 12 birds per treatment in a Completely Randomized Design. The diets were formulated to contain 
0% ginger and 0% garlic, 1% ginger and 1% garlic, 2% ginger and 2% garlic, 3% ginger and 3% garlic, 3% ginger and 0% garlic, and 0% ginger and 
3% garlic to represented treatments 1,2,3,4,5 and 6 respectively. Significant differences (p< 0.05) were observed in performance which includes 
weight gain, feed conversion ratio and hen day production. There were significant (p< 0.05) influences in the haematology and serum indices such as 
Packed cell volume, red blood cell, haemoglobin, white blood cell, mean cell volume, mean corpuscular haemoglobin concentration, while there were 
no significant differences in the cholesterol in the serum. The results of the haematology shows that the immunity increased, which is an indication 
that the spices (ginger and garlic) are good sources of vitamins and minerals and the inclusion of ginger and garlic at 2% ginger and 2% garlic can 
be fed to laying hens without detrimental effect on the performance and health of the birds.
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Abbreviations: FCR: Feed conversion ratio; PCV: Packed cell volume; WBC: White blood cell; LDL: Low density lipoprotein; MCV: Mean cell 
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Introduction

The importance of animals for human beings cannot be 
overemphasized. This is because animal proteins are better 
consumed than plant proteins. According to [1], feeding of low 
protein diets to broilers resulted in increased in abdominal fat 
deposition. Thus, efforts are being made to remodel poultry 
feeding indices to accommodate the challenges of competition, 
cost and production of nutritious poultry products. Recently, 
researches have become more focused on the use of naturally 
occurring phytobiotics in replacing chemically based additives and  

 
drugs [2]. Some phytogenic feed additives have been successfully 
incorporated into the feeding standard of poultry birds without  
any deleterious effect or toxic residues [3]. Furthermore, they 
reported that there are several naturally existing medicinal plants 
which could be used in preventing the accumulation of lipids; fats 
and cholesterol. Prominent among these plants are garlic, turmeric 
and ginger. [4] reported that several studies have identified the 
separate use of these plants but, there is the dearth of information 
on the combined therapeutic effect of ginger and garlic. However, 
the combined effect can be to prevent high blood pressure, high 
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cholesterol level and cholesterol oxidation which are the primary 
causes of atherosclerosis, the precursor of cardiovascular diseases. 
[5] also reported that ginger contains volatile oils like borneol, 
camphene, Citral, eucalyptol, Linalool, phellandrene, zingiberene, 
zingiberol (gingerol, zingerone and shogaol) and resin. The research 
was therefore geared to evaluate the in vivo effect of feeding ginger 
and garlic to laying hens.

Materials and Method

Experimental site

The research was carried out at the National Cereal Research 
Institute (NCRI) experimental farm, Moor Plantation, Apata, Ibadan. 
The acclimatization of the birds was carried out for 4 weeks and the 
experiment was carried out for 8 weeks.

Pen preparation

The pen was designed for an experimental purpose and battery 
cages were used for the research. The pen was washed and cleaned 
2 weeks before the arrival of the birds and was also disinfected.

Collection and processing of ginger and garlic 

Freshly harvested ginger and garlic were purchased from 
Oje market, Ibadan. They were sun dried for 7 days to reduce 
the moisture content and the possible phytochemicals that could 
hinder the availability of the nutrients to the birds. Thereafter, it 
was ground and milled into a powder prior to inclusion to other 
feed ingredients. 

Experimental birds and management

Seventy-two points of lay Isa brown layers were procured from 
a reputable farm in Ibadan and were fed grower’s mash for 4-week 
acclimatization before the commencement of the experiment. They 
were allotted into 6 dietary treatment formulated to contain 0% 
ginger and 0% garlic, 1% ginger and 1% garlic, 2% ginger and 2% 
garlic, 3% ginger and 3% garlic, 3% ginger and 0% garlic, and 0% 
ginger and 3% garlic to represented treatments 1,2,3,4,5 and 6 
respectively as shown in Table 1. The experiment was conducted in 
a Completely Randomized Design (CRD) using 4 birds in a replicate 
of 6 treatments.

Table 1: Gross composition of experimental diets.

Ingredients (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6

Maize 34.15 34.15 34.15 34.15 34.15 34.15

Soyabean Meal 8.53 8.53 8.53 8.53 8.53 8.53

Maize Bran 12 11.7 11.5 10 11 11.4

Wheat Bran 20 18.7 17.55 16.9 19 19

Palm Kernel cake 14.9 14.5 14.3 14 13.9 13.5

Groundnut Cake 6 6 6 6 6 6

Bone Meal 1.5 1.5 1.5 1.5 1.5 1.5

Limestone 2.5 2.5 2.5 2.5 2.5 2.5

Salt 0.25 0.25 0.25 0.25 0.25 0.25

Premix 0.25 0.25 0.25 0.25 0.25 0.25

Methionine 0.1 0.1 0.1 0.1 0.1 0.1

Lysine 0.16 0.16 0.16 0.16 0.16 0.16

Ginger 0 1 2 3 3 0

Garlic 0 1 2 3 0 3

Calculated Analysis      

Protein 16.83 16.14 16.1 16.07 16.03 15.97

M.E (Kcal/kg) 2735.8 2735 2724 2709.44 2702.29 2700.75

Diet 1: 0% ginger and 0% garlic, Diet 2: 1% ginger and 1% garlic, Diet 3: 2% ginger and 2% garlic, Die4: 3% ginger and 3% garlic, Diet 5: 3% ginger 
and 0% garlic, diet 6: 0% ginger and 3% garlic

Data collection

Data were collected on the average daily feed intake, average 
daily weight gain, and feed conversion ratio and hen day production.

Average daily feed intake: The daily feed intake was derived 

by subtracting the left over from the actual quantity fed and this 
was done on a daily basis. The amount of feed taken by the end of 
the week was added and divided by 7 and the numbers of birds per 
treatment, this will give the reframe amount consumed by a bird/ 
day.
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Average daily weight gain: The weekly weight gain was 
derived subtracting with the initial weight recorded before the 
commencement of the experiment. The final weight gain was 
therefore derived and divided by numbers of hens per treatment.

Feed conversion ratio: The feed conversion ratio was 
determined to know how the feed has been utilized and is 
determined by dividing the feed intake overweight gain.

Hen-day production: This is the numbers of eggs produced per 
layer during the period of lay. This was determined by dividing the 
number of the egg laid by the number of hens and days multiplied 
by 100.

The formula: 
Number of  the  egg laid 100
 Number of hen days

×
×

Blood collection: At the end of the experiment, six birds 
were bled per replicate through the jugular vein and bottle 
containing anticoagulant (EDTA bottle) and a bottle not containing 
anticoagulant for serum and placed in a slanted form and analyzed 
at the Department of Livestock Science Laboratory, Institute of 
Agricultural Research and Training, Moor Plantation, Ibadan for 
haematological and serum biochemical analysis.

Statistical analysis

Data generated were subjected to analysis of variance of SPSS 
17. The means were separated using the New Duncan Multiple 
Range Test (DMRT) [6].

Results

The result obtained from the performance characteristics of 
the experimental birds is presented in Table 2 which shows that 
there were significant (p< 0.05) differences in all treatments and 
T5 recording highest average weight gain of 0.10g and T4 with the 
lowest value 0f 0.00g. T2 recorded the highest value for average 
daily feed intake with 108.70g and the lowest value recorded for 
T5 (102.71g). The best feed conversion ratio was obtained in T6 
with 0.02 while T1 recorded the highest hen day production and not 
significantly (p>0.05) different from T2 and T3. T4 and T6 recorded 
the lowest hen day production. Table 3 revealed the haematological 
parameters of the birds. Haematology indices reflect the effects of 
dietary treatment of the hens to meet physiological, biochemical 
and metabolic necessities [7]. In this study, there were significant 
differences (p< 0.05) in all parameters recorded. Birds in T6 
recorded the highest Packed Cell Volume (PCV) of 34.59% and 
is significantly different (p< 0.05) from other treatments with T1 
having the lowest value of 30.20%. There was a significant difference 
in the RBC with T5 recording the highest value of 3.67 x 106 l/µm 
and closely followed by T6 (3.66 x 106 l/µm) while T1 recorded 
lowest statistical value of 2.27 x 106 l/µm. the haemoglobin and 
white blood cell (WBC) was also highest in T6 with 41.83g/dl and 
8.36mg/dl respectively and significant (p>0.05) influence of ginger 
and garlic was recorded (Table 3).

Table 2: Performance characteristics of laying hens fed varied inclusion levels of ginger and garlic.

Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 SEM (±)

A. Initial Wgt (kg/bird) 1.4 1.37 1.34 1.34 1.29 1.33 0.15

A. Final Wgt. (kg/bird) 1.42 1.46 1.36 1.34 1.39 1.37 0.17

A. Wgt. Gain (g/bird) 0.02bc 0.09a 0.02bc 0.00c 0.10a 0.04b 0.15

A. Feed Intake (g/ bird) 107.57b 108.70a 108.67a 104.06bc 102.71c 104.88bc 10.05

FCR 0.29c 0.07b 0.37c 0.52d 0.07b 0.02a 0.07

HDP (%) 65.00a 64.52ab 64.56ab 56.54c 59.75b 53.04c 17.53

Mort. (%) 0 3.33 0.33 1.67 1.67 1.67 -

a,b,c means on the same row with different superscript are significantly different (p<0.05), A.: Average, FCR: Feed Conversion Ratio, HDP: Hen Day 
Production, Mort.: Mortality, kg: kilogram, g: gram

Table 3: Haematology of laying hens fed varied inclusion levels of ginger and garlic.

Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 SEM (±)

PCV (%0 30.20c 32.10b 34.10ab 34.47a 34.17ab 34.59a 0.72

RBC (106/ µm) 2.27d 2.84c 3.27b 3.48a 3.67ab 3.66a 0.22

WBC (mg/dl) 3.85bc 4.79bc 6.16b 7.58ab 7.70ab 8.36a 0.73

MCV (%) 134.00ab 128.17c 117.67d 139.17b 149.50ab 155.83a 5.7

MCHC (%) 24.17d 31.17c 34.17b 34.83ab 34.62ab 46.33a 2.93

Hb (g/dl) 21.83d 25.83c 26.00bc 27.00bc 28.17b 41.83a 2.82

a,b,c means on the same row with different superscript are significantly different (p<0.05), PCV: Packed cell Volume, RBC: Red Blood Cell, WBC: 
White Blood Cell, MCV: Mean Cell Volume, MCHC: Mean Corpuscular Haemoglobin Concentration, Hb: Haemoglobin.
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Table 4 shows the serum biochemical indices were all 
significantly influenced except cholesterol. T6 recorded highest 
statistical values in all parameters for Total protein, (4.37g/100ml), 
globulin (3.33g/100ml), creatine (1.76g/100ml), calcium 
(14.67mg/100ml), magnesium (5.18mg/100ml), and potassium 
(35.12mg/100ml) while the lowest mean values was recorded by 
T1 (0% inclusion of ginger and garlic) with values of 1.24g/100ml, 

1.12g/100ml, 10.87mg/100ml, 2.06mg/100ml, 25.03mg/100ml 
for Total protein, creatine, calcium, magnesium and potassium 
respectively. T2 shows the lowest value of globulin (0.71g/100ml). 
T5 and T6 recorded no cholesterol compared to the rest of the 
treatment with 0% inclusion and combined inclusion with values 
of 0.10mg/100ml numerically. 

Table 4: Serum biochemical indices of laying hens fed varied inclusion levels of ginger and garlic.

Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6 SEM (±)

Total Protein (g/100ml) 1.24d 1.44c 1.76c 2.97bc 3.80b 4.37a 0.54

Globulin (g/100ml) 0.83c 0.71d 0.93c 1.66bc 2.05b 3.33a 0.41

Cholesterol (mg/100ml) 0.1 0.1 0.1 0.1 0 0 0

Creatine (mg/100ml) 1.12d 1.27bc 1.24c 1.28bc 1.43b 1.76a 0.91

Calcium (mg/100ml) 10.87d 11.91bc 12.70c 13.47ab 14.13a 14.67a 0.58

Magnesium (mg/100ml) 2.06d 3.28bc 3.86c 4.40ab 4.82ab 5.18a 0.47

Potassium (mg/100ml) 25.03c 26.35b 28.42b 32.30ab 34.42a 35.12a 1.74

a,b,c means on the same row with different superscript are significantly different (p<0.05)

Discussion

The results for the performance characteristics revealed that 
the combination of ginger and garlic had no significant effect 
on the growth performance, hence could not be used as growth 
promoters for laying hens at the level of inclusion used. According 
to [8], the inclusion of 1g/kg of ginger did not affect growth 
performance. [9] however, reported a slight improvement in the 
growth performance of broilers fed ginger supplements at 5, 10 
and 15g/kg although may be useful in layers. [10] also reported 
that the combination of ginger and garlic significantly improved the 
growth of chicks than garlic and ginger as a sole agent in broiler 
diets. It can be inferred that the effect of garlic and ginger on the 
growth performance of poultry (broiler and layer) is dependent 
on its dose and preparation. The results also showed that ginger 
and garlic spices are highly rich in protein and other nutrients 
like vitamin B and C, minerals in particular iron, and the sulphur 
containing amino acids, methionine and cysteine [11,12]. Feed 
intake and feed conversion ratio had highest significant differences 
from the experiment carried out because there was little influence 
on the laying hens fed ginger and garlic as sole agent and 1% 
ginger and 1% garlic inclusions compared to the control which 
agrees with [13]. Also, they found that daily feed intake and FCR 
did not differ between laying hens fed ginger in the diet (5, 10, 15 
and 20g/kg) and [14] found that feeding ginger at different levels 
of (.25%, 0.5% and 0.75%) had no effect on feed intake and feed 
conversion ratio in laying hens. There were significant differences 
in the hen day production with 0% inclusion of both ginger and 
garlic having better performance than inclusions of combined 
ginger and garlic and as sole agent; however, this is in not line with 
[13] who reported that laying hens fed with ginger at the rates of 5, 
10, 15 and 20g/kg of feed had no effect on laying rate and average 
egg weight. The results of haematological indices showed that the 
PCV of the birds across the treatments ranged between 30.20% 

and 34.59% which followed a specific trend. The normal range for 
normal adult chicken reported by [15] was 30-40%. Hence, the 
values obtained could be considered normal. The concentration 
of haemoglobin obtained ranged between 21.83g/dl and 41.83g/
dl which could be considered not normal when compared to the 
normal physiological range of 9-13g/dl reported by [15]. WBC 
counts had significant influences across all treatments, which 
implies that the experimental diets at the levels of inclusion could 
not be tolerated without compromising the welfare or immunity of 
the birds. The MCV and MCHC of the hens were not on the reported 
range of 127% and 29% respectively because they were all above 
the values reported by [15]. There were no significant differences in 
the cholesterol, and this agrees with the study conducted by [16,17] 
where garlic was effective in lowering the total cholesterol via its 
effect on the plasma concentration of LDL cholesterol. 

Conclusion

It could be concluded that the combination of garlic and 
ginger do not enhance growth performance, and such cannot be 
used as growth promoters in layers. The hematology and serum 
parameters revealed there is no toxicity associated with the 
consumption of ginger and garlic combination or as sole agents at 
the inclusion levels considered. The combined effect of the spices 
has greater influence as an anti-hypercholesterolemia agent. Based 
on the results, it can, therefore, be recommended that laying hens 
can be fed combination of ginger and garlic below 3% inclusions 
without detrimental effects on the overall performance and health 
implications of the birds. 
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