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ABSTRACT 
This experiment was conducted to assess the effect of dried ginger 
root powder (Zingiber officinale Rosc.) as a feed additive in broiler 
diets. Two hundred and forty unsexed day-old Zam strain broiler 
chicks were randomly allotted into 16 pens (four groups) of 15 
chicks in a pen, using a completely randomized design. Each group 
was fed diets containing varying levels of ginger (250, 500, and 750 
g per 100 kg), in addition to a control diet without ginger inclusion. 
The control and each level of supplementation were considered as 
T1, T2, T3, and T4, respectively. All diets were closely designed as 
iso-nitrogenous and iso-caloric. The broilers were raised for eight 
weeks, including a one-week adjustment period. Feed 
consumption, weight gain, and feed conversion ratio were recorded 
to evaluate the birds' growth performance.  At the end of the 
experimental period, the birds were weighed to obtain live body 
weight, then slaughtered and weighed to get data for carcass 
quality (abdominal fat content, gut and liver weight, carcass yield). 
The data collected were subjected to a one-way analysis of 
variance (ANOVA) in a Completely Randomized Design (CRD), 
and Duncan’s Multiple Range Test (DMRT) was used to separate 
the means. The results demonstrated a significant (p<0.05) 
variation in the mean body weight gain (2617.97 - 2696.45 g) and 
final body weight (2658.67 - 2736.33 g) with T4 recording the 
highest values among the treatment groups. However, feed 
consumption (5621.39-5698.54 g) and feed conversion ratios (2.1–
2.2) did not differ significantly (p > 0.05) across treatments. 
Similarly, the carcass yield (70.92-79.66as % of live weight) varied 
significantly (p<0.05), with T3 recording the highest value (79.66% 
of live weight). The study concludes that ginger powder 
supplementation in the broiler diet increased body weight gain and 
carcass yield. 
 
Keywords: Broiler, Ginger powder, Growth parameters, Carcass 
Characteristics 
 
INTRODUCTION  
The poultry industry contributes significantly to the provision of 
animal protein in the human diet. Poultry is a vital component of 
global meat production, with particular importance in Nigeria and 
Africa, as it promotes food security, economic growth, and rural 
livelihoods (Pewan et al., 2025). Compared with the beef industry, 
poultry enjoys a relative advantage in ease of management, higher 
turnover, quicker returns on capital investment, and broader 
acceptance of its products for human consumption (Rahman & 
Bourassa, 2026). In recent times, the experiences of poultry 

farmers in Nigeria have shown that the industry has suffered 
setbacks due to rising feed costs, resulting in a significant reduction 
in net returns (Sowunmi et al., 2022). There is also the problem of 
lower productivity, which has not met the demand for poultry 
products. 
 
Broiler chicken is one of the most important animal protein sources 
in the human diet due to its relatively faster growth rate and shorter 
life cycle compared with other meat-producing livestock. Numerous 
studies have shown that broiler chicken growth depends on the 
proper development of their gastrointestinal tract (Juanchich et al., 
2021), which enables them to make optimal use of the feed they 
consume. In addition, the nature of the bird’s metabolism and 
digestive system has necessitated the addition of appropriate 
supplements to its feed to promote very high, rapid growth and 
ultimately improve the production performance of the chickens 
(Obianwuna et al., 2024).  
 
As a consequence of the above, chemically based feed additives, 
such as antibiotics and growth promoters, have been widely used 
in the broiler industry to improve the health and productivity of 
chicken flocks (El-Fateh et al., 2015). Furthermore, birds raised 
with these feed additives have been shown to achieve good 
performance and produce higher-quality products (Selim et al., 
2024). However, despite the positive impact of these feed additives 
on the growth and development of the birds, there are reports that 
they may remain in broiler products as residues. Consumers 
perceive that broiler meat may contain residues that could 
negatively affect their health (Manyi-Loh et al., 2024). In addition, 
there are growing concerns about antibiotic resistance in livestock, 
necessitating sustainable alternatives to enhance health and 
productivity in poultry production (Bava et al., 2024). 
 
This public health concern has led to the ban on these products 
and, consequently, to policy restrictions on antibiotic use, which 
have been effective, prompting the search for alternative feed 
supplements (Derese et al., 2025). Subsequently, attempts have 
been made to evaluate the use of naturally available phytobiotics 
as feed additives in poultry diets to replace the chemical feed 
additives (Seidavi et al., 2022). Phytogenic or natural feed 
additives, such as ginger, garlic, and onion, have been reported to 
have effects similar to those of antibiotics and other chemical feed 
additives on poultry and swine production performance (Nemati et 
al., 2021).  
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Ginger (Zingiber officinale), a perennial plant, is a natural additive 
widely used in many countries as a spice or condiment in human 
food (Yuandani et al., 2025) and as a medicinal herb (Shahrajabian 
et al., 2019). The main important compounds in Ginger are 
gingerol, gingerdiol, and gingerdione. These chemicals are 
reported to have antioxidative activity, the ability to stimulate 
digestive enzymes, and to affect microbial function (Zhang et al., 
2021). When used in broiler diets as a supplement, Zingiber 
officinale was found to improve antioxidant and broiler chickens’ 
blood serum (Mao et al., 2019). As a phytobiotic, ginger is 
recognized for its diverse health benefits, including promoting 
growth and improving intestinal function (Duri´c Jari´c et al., 2025). 
 
Academic literature within the last decade has highlighted ginger 
(Zingiber officinale) as a potent natural growth promoter and an 
effective alternative to antibiotic growth promoters (AGPs) in broiler 
nutrition. Research consistently indicates that moderate inclusion 
levels of 0.5% to 1.0% of the diet optimize growth performance, 
feed efficiency, and carcass yield (Asghara et al., 2021; Rio & 
Vidyarthi, 2022). Despite the positive results reported for the use of 
ginger powder in poultry feed, there is variability in the effective 
dosage across poultry species and production stages, especially in 
broiler chickens. This study was designed to evaluate the effects of 
different inclusion levels of ginger powder (250, 500, and 750 g per 
100 kg diet) on growth and carcass characteristics of broiler 
chickens. 
 
MATERIALS AND METHODS 
The experiment was carried out in an open-mesh-sided, deep-litter 

poultry house at the Department of Applied Biology, Kaduna 
Polytechnic, Kaduna. The house was cleaned, washed, and 
disinfected using formalin and folic acid. Each pen floor was 
covered with enough wood shavings, with one tubular feeder and 
trough, and one round fountain drinker provided. Two hundred and 
forty unsexed day-old Zam strain broiler chicks were purchased 
from a local hatchery and randomly assigned to four (4) treatment 
groups with four (4) replicates in a Completely Randomized Design 
(CRD). Each replicate contained fifteen (15) day-old chicks.  
 
Fresh ginger rhizome sourced from a local market in the Kaduna 
metropolis was washed, sliced, sun-dried, ground, and processed 
into a powder. Ginger powder was then stored in a container at 
ambient temperature (21-24°C) before being incorporated into the 
diets. Four diets were formulated for both the starter and finisher 
phases. The experimental diets were formulated with various 
inclusion levels of ground ginger root at 0, 250, 500, and 750g per 
100 kg diet. The control was the zero ginger inclusion level. Hence, 
the inclusion levels were considered as T1 (control), T2, T3, and 
T4, respectively. The experimental diets were made iso-caloric and 
iso-nitrogenous and formulated to meet the National Research 
Council (1994) nutrient requirements of broiler chicks.  
 
The diets were also formulated to meet all the birds’ dietary nutrient 
requirements for starter (1 to 28 days) and finisher (29 to 56 days) 
phases. The composition of experimental diets for starter and 
finisher is shown in Table 1. 
 

 
Table 1. Ingredient composition of broiler diets supplemented with varying levels of ginger powder  

 Treatment (starter diet)   Treatment (finisher diet) 

Ingredient (%) T1 T2 T3 T4   T1 T2 T3 T4 

Yellow maize 58 58.15 57.9 57.65  67 67.15 66.9 66.65 
Soya meal  24 24 24 24  18 17.5 17.5 17.5 
Groundnut cake  13 12.5 12.5 12.5  10 10 10 10 
Fish meal 1 1 1 1  1 1 1 1 
Limestone 1 1 1 1  1 1 1 1 
Ginger powder 0 0.25 0.5 0.75  0 0.25 0.5 0.75 
Born meal 2 2 2 2  2 2 2 2 
Salt  0.3 0.3 0.3 0.3  0.3 0.3 0.3 0.3 
Vitamin premix 0.3 0.25 0.25 0.25  0.3 0.25 0.25 0.25 
Methionine  0.3 0.3 0.3 0.3  0.3 0.3 0.3 0.3 
Lysine 0.2 0.2 0.2 0.2  0.2 0.2 0.2 0.2 
Enzyme  0.1 0.05 0.05 0.05  0.1 0.05 0.05 0.05 
Total 100 100 100 100   100 100 100 100 
Calculated analysis 
ME (Kcal/kg) 3,239 3,229 3,219 3,209  3,222 3,211 3,201 3,191 
Crude protein 22.5 22.44 22.42 22.39  19.29 19.26 19.24 19.22 
Crude fibre 3.62 3.62 3.61 3.61  3.35 3.34 3.34 3.33 
Ether extract 4.4 4.39 4.38 4.37  4.33 4.29 4.28 4.27 
Calcium 1.1 1.1 1.1 1.1  1.1 1.1 1.1 1.1 
Phosphorus 0.35 0.35 0.35 0.35  0.34 0.34 0.34 0.34 
Methionine  0.64 0.64 0.64 0.64  0.61 0.61 0.61 0.61 
Lysine 1.26 1.26 1.26 1.26  1.06 1.06 1.06 1.06 

Vitamin premix 1.25 kg contains vitamin A,10,000,000 IU; Vitamin 
D3, 2,000,000 IU; Vitamin E,10,000 mg; Vitamin K3,2,000 mg; 
Folic Acid, 1,000 mg; Niacin, 20,000 mg; Calpan, 8,000 mg; 
Vitamin B2, 5,000 mg; Vitamin B12,15 mg;Vitamin B1, 1,500 mg; 
Vitamin B6, 3,000 mg; Biotin, 50 mg; Antioxidant, 125,000 mg. 

Vitamin premix 1.25 kg contains Cobalt, 200 mg; Selenium, 200 
mg; Iodine, 1,000 mg; Iron, 20,000 mg; Manganese, 60.000 mg; 
Copper, 5000 mg; Zinc, 50,000 mg; Choline Chloride, 100,000 mg. 
Name of Enzyme: Fullzymes, www.@biofeed.ca Feeding. 
Direction: 200 - 250g/ton of feed. Manufacturer and E-mail: Biofeed 
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Tech Inc, Canada, Info@biofeed.ca. Ingredient Statements: 
Fungal protease, Alpha amylase, Cellulase, Lipase, β-glucane, 
Phytase, Pectinase, Lactase, Guaranteed. 
 
The two hundred and forty (240)- day-old Zam strain broiler chicks 
used for the study were raised in deep litter and brooded for the 
first (1) week in an electrically heated battery brooder cage.  All 
routine management and vaccine schedules were followed 
adequately. Water and feed were provided ad libitum. Body weight 
gain (BWG), feed intake (FI), average daily weight gain (ADG), and 
feed conversion efficiency (FCE) of the chicks were determined as 
described by Xiong et al. (2024). 
 
The experiment lasted seven weeks (8–56 days). During the first 
week, the chicks were offered a pre-starter diet for five days, 
followed by a seven-day adaptation period. On the eighth day, all 
the chickens were moved from the brooding house to the grower 
house. At the end of the experimental period, all birds were leg-
banded, individually weighed, and their live weights recorded. The 
chickens were then slaughtered manually, scaled using boiling 
water, washed, and left to drain.  In addition, the trachea, 
esophagus, crop, intestinal tract, giblet (heart and gizzard), spleen, 
bursa of Fabricius, kidney, and oil glands were completely 
removed. Then the carcass and liver were weighed. The thighs, 
breast meat, and wings were excised from the carcass and then 
weighed. Furthermore, slaughter weight (SW) was obtained to 
calculate breast meat, thigh, and wing yields using the values of 
piece weight and SW according to the formula (piece yield = (piece 
weight/SW) × 100) (Coyne et al., 2019). Mortality was recorded as 
it occurred.  
 
Proximate analysis of ginger powder (dry matter, crude protein, 
ether extract, crude fiber, ME, ash, and nitrogen-free extract) was 
determined according to AOAC (2000) and presented in Table 2.  
All collected data were analyzed statistically using one-way 
Analysis of Variance, following Steel and Towrie (1980). 
Statistically significant effects were further analyzed, and means 
were compared using Duncan’s multiple-range test as described 
by Little and Hills (1978). Statistical significance was determined at 
P < 0.05. The analysis was carried out using the Statistical Analysis 
System (SAS, 2011) program. 
 
Table 2: Nutrient Composition of Dried Ginger Root Powder (dry 
matter basis) 

Parameter Composition (%) 

Dry matter 92.80 
Crude protein 7.60 
Crude fibre 15.7 
Ether extract 2.80 
Ash 4.30 
Nitrogen-free extract 67.31 

 
RESULTS  
Growth Performance  
The effect of different ginger supplements on the growth 
performance of broiler chicks from 8 to 56 days of age is shown in 
Table 3. The data indicated that the means for final body weight 
and weight gain of broilers fed with supplementary levels of dried 
ginger powder differ significantly (p<0.05) among treatment 
groups. Broilers fed a 750g/kg ginger supplement had a final body 
weight of 2736.33g, which was significantly higher than that of all 

other dietary treatments. The control group had the lowest final 
body weight (2658.67g), which was statistically at par with 
treatment 2 (250g ginger inclusion) but significantly lower than 
treatment 3 (750g ginger inclusion), which had final body weights 
of 2675.33g and 2682.83g, respectively. The recorded weight gain 
of the birds follows a trend similar to that of the final body weight. 
 
The means of total feed consumed by broiler chicks from 1 to 42 
days of age, as influenced by different ginger supplements, showed 
that the diet had no significant effect on total feed consumption. 
The data showed no significant difference in the feed conversion 
ratio of broiler fed graded levels of ginger-supplemented diet from 
the start to the end of the experiment. However, broiler chickens in 
treatment groups (T2, T3, and T4) recorded lower FCR than 
chickens in the control diet. 
 
Table 3. The effect of varying levels of ginger powder 
supplementation on the growth performance of broiler chickens 

Parameters 
(gram) 

Treatment   

T1 T2 T3 T4 LO
S 

SE
M 

Initial body 
weight 

40.7
0 

39.67 39.67 39.8
8 

NS 0.0
095 

Final body 
weight 

2658
.67c 

2675.
33bc 

2682.8
3b 

2736
.33a 

* 59.
39 

Gain in body 
weight 

2617
.97c 

2635.
66bc 

2643.1
6b 

2696
.45a 

* 64.
83 

Feed 
consumption 

5656
.16 

5621.
39 

5684.6
7 

5698
.54 

NS 66.
34 

Feed 
conversion 
ratio 

2.20 2.10 2.10 2.10 NS 0.0
838 

Mortality (%) 0.00 0.00 0.00 0.00 - - 

Means in the same row bearing different superscripts are 
significantly different (P<0.05): * = significant (P = 0.05); NS = Non-
significant. 
 
Carcass Characteristics 
The response of the bird’s carcass characteristics to the application 
of dried ginger root-supplemented broiler diet is presented in Table 
4. The results showed that the percentages of abdominal fat, gut, 
and liver relative to live chicken body weight did not differ 
significantly between the treatment groups from 1 to 42 days of 
age. In addition, breast, thigh, and wing yields recorded no 
significant variation in response to the application of ginger 
supplements. However, the data further revealed statistically 
significant (p<0.05) differences between treatments in carcass 
yield at 1 to 42 days of age. The chickens fed with 500g of ginger 
inclusion per kg of broiler feed had the highest mean carcass yield 
of 79.66%, which was statistically higher than all other treatment 
groups and the control, which were statistically similar. 
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Table 4. Effect of varying levels of ginger powder supplementation 
on carcass characteristics (% of live body weight) of broiler 
chickens at the end of the finisher phase 

Paramet
ers  
 

Treatment LOS SE
M 

T1 T2 T3 T4 

Carcass 
yield  

70.9
2b 

73.4
4b 

79.66
a 

72.90
b 

* 1.42
17 

Breast 
yield  

35.2
3 

35.4
8 

35.39 35.13 NS 0.34 

Thigh 
yield  

16.6
6 

17.2
1 

16.78 17.45 NS 0.16 

Wing 
yield  

10.6
5 

11.3
0 

11.85 10.70 NS 0.13 

Abdomin
al fat  

0.22 0.13 0.31 0.31 NS 0.07
59 

Gut  7.05 9.07 7.81 8.73 NS 0.62
55 

Liver  3.24 3.35 3.33 3.52 NS 0.07
35 

Means in the same row bearing different superscripts are 
significantly different (P<0.05): * = significant (P = 0.05); NS = Non- 
significant. 
 
DISCUSSION 
The significant increase in broiler body weight with increasing 
ginger supplement levels observed in this experiment was reported 
by Ekuagbere et al. (2017), who documented that supplementing 
the poultry diet with ginger resulted in significant weight gain 
compared with the control group.  A recent study conducted by 
Yang et al. (2026) reported that the addition of 0.1 % ginger ethanol 
extract can improve the growth performance, meat quality, lipid and 
nutrient metabolism of broilers, and protect liver and intestinal 
health. Previously, the findings of a study conducted by Derese et 
al. (2025) suggest that dietary inclusion of 10 g/kg ginger powder 
can enhance productivity and physiological health in young laying 
hens, offering a potential natural alternative to in-feed antibiotics. 
 
However, the results of the experiments conducted by Kehinde et 
al. (2011) and Rajab et al. (2013) showed no significant difference 
in body weight gain of broilers fed ginger-supplemented poultry 
diets. On the contrary, an experiment conducted by Shewita and 
Taha (2018) observed a significant decrease in body weight gain 
with the supplementation of 6 g/kg of ginger powder in poultry diets. 
In line with these findings, an experiment conducted by Al-
Mahdawi1 and Al-Hassani (2023) on the effect of ginger powder on 
the performance of Broiler Chicken has indicated that the control 
group had higher final body weights and growth weight compared 
to the other treatments. The authors thus concluded that the use of 
ginger powder in poultry diet has a detrimental impact on growth. 
 
Numerous studies have documented the effect of optimal 
supplementation levels of ginger on the growth and other attributes 
of broiler chickens. For example, the inclusion of 6 g/kg (0.6%) of 

dried ginger powder has been identified as a "remarkable growth 
promoter," significantly improving final body weight and FCR (Rio 
& Vidyarthi, 2022). Other studies found that 1% (10 g/kg) ginger 
powder significantly improved final body weight (e.g., reaching 
3651g vs. control) and yielded the best FCR (Al-Khalaifah et al., 
2022). While low-to-moderate doses (2.5–10 g/kg) of ginger often 
enhance growth performance, excessive levels (above 15–20 g/kg) 
can sometimes stunt development or reduce feed intake due to the 
pungent nature of gingerols. In line with previous findings, this 
result suggests that the growth performance of broilers responds 
to a ginger-supplemented diet in a dose-dependent manner. 
About feed consumption, the non-significant variation observed 
among treatment groups in this experiment was previously 
reported by Rajab et al. (2013). Previously, Doley et al. (2009) 
found no difference in feed intake in broilers fed with ginger and 
pepper extract for a period of six weeks. In contrast to these results, 
however, Najafis and Tehepour (2014) have recorded a significant 
decrease in feed intake with the supplementation of ginger in 
poultry diets. Similarly, Al-Mahdawi1 and Al-Hassani (2023) have 
demonstrated that diets supplemented with 0.5, 1.0, and 2.0g/kg of 
ginger powder resulted in a significant reduction in feed intake and 
feed conversion ratio compared with the control group. Contrary to 
these findings, Shewita and Taha (2018) reported an improvement 
in total feed intake in a group of birds fed diets supplemented with 
2 g/kg or 4 g/kg ginger powder. The absence of significant variation 
among treatment groups in feed consumption in this experiment 
may be due to the feed being isocaloric and isonitrogenous. 
The insignificant variation in feed conversion ratio observed in this 
experiment was in line with the report of Rajab et al. (2013), who 
observed that feeding broilers with a ginger-supplemented diet had 
no significant effect on feed conversion ratio. The result also 
supports the findings that the addition of garlic and ginger to the 
broiler diet had no significant effect on feed consumption and feed 
efficiency in laying hens (Ademola et al., 2009). In contrast to the 
outcome of this experiment, however, Chaudary et al. (2026) have 
observed a significant (P<0.001) improvement in feed conversion 
efficiency with increasing levels of ginger extract. 
Furthermore, Guntoro et al. (2020) reported linear improvements in 
daily weight gain, feed conversion, carcass yield, and the 
proportion of thigh meat in the carcass as the level of ginger in the 
diet was increased from 0 to 0.75%. While these results showed a 
positive response to ginger with respect to feed conversion ratio, a 
significant reduction in feed conversion ratio due to the application 
of ginger in poultry diet was reported by Al-Mahdawi and Al-
Hassani (2023). The insignificant effect of ginger inclusion in the 
poultry diet on feed efficiency may be attributed to other studies 
indicating that Ginger stimulates the secretion of digestive 
enzymes (amylase, lipase, and protease) and gastric juices, 
leading to enhanced nutrient digestion and a lower feed conversion 
ratio. (Sifiullah et al., 2019; Dosu et al., 2023). 
 
There was no significant variation in carcass characteristics due to 
the application of ginger in the poultry diet in this trial. This finding 
was similar to the result reported by Moorthy et al. (2009), who 
observed no effect of ginger supplementation on carcass 
characteristics, including New York dressed percentage, 
eviscerated weight, ready-to-cook percentage, abdominal fat pad, 
and giblet weight. Similarly, El-Deek et al. (2002) have reported no 
significant difference in dressing percentage between control and 
ginger-treated broiler birds at six weeks of age. While the addition 
of ginger (0.25%) in the basal diet of broiler chicks was also 
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reported to have no significant effect on carcass characteristics 
(Onu, 2010). In addition, a study conducted by Egenuka et al. 
(2022) found that carcass and meat quality parameters were not 
significantly affected (P > 0.05) by fresh or dry ginger treatment. 
Contrary to the results above, other studies (Ehebha et al., 2018; 
Al-Khalaifah et al., 2022; Egenuka et al., 2022) have documented 
that ginger supplementation positively influences meat yield and 
carcass quality parameters. Duri´c Jari´c et al. (2025) reported that 
dietary ginger inclusion at 5–10 g/kg increased dressing 
percentage and the proportion of high-value cuts, such as breast 
and thigh meat. Furthermore, an experiment conducted by Yang et 
al. (2026) has shown that 0.3% ginger ethanol extract (GEE) 
improved meat pH and color. It also reduces abdominal fat by 
modulating lipid metabolism. Similarly, 10 g/kg dietary ginger 
powder supplementation was reported (Derese et al., 2025) to 
slightly improve the gizzard index and liver morphology, and to 
enhance intestinal morphology (p < 0.01) linearly. 
 
The insignificant response of carcass yield to the inclusion of ginger 
powder in broiler diets observed in this experiment could be 
attributed to the fact that ginger was supplemented at a suboptimal 
dose. Studies (Ekuagbere et al., 2017; Olumide et al., 2020; Sultan 
et al., 2024) on the performance of broilers indicate that optimal 
ginger supplementation has a positive effect on carcass and meat 
composition, leading to increased dressing percentage, higher 
proportions of prime cuts, reduced abdominal fat, and enhanced 
carcass weight (Asghara et al., 2021; Yang et al., 2026). These 
benefits on carcass and meat quality were primarily attributed to 
ginger's bioactive compounds, such as gingerols and shogaols, 
which enhance nutrient metabolism and stimulate digestive 
enzyme activity. (Shewita and Taha, 2018; Rio and Vidyarthi, 2022; 
Duri´c Jari´c et al., 2025). In addition, the performance gains have 
also been reported to be driven by several physiological 
improvements, such as nutrient digestibility and gut health. and 
antioxidant status of the birds (Shewita & Taha, 2018; Al-Khalaifah 
et al., 2022; Durić Jarić et al., 2025). 
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