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ABSTRACT  
 
Growth is an important factor used in evaluating the health and physiological state 
of fish. The catfish, (Clarias gariepinus) is one of the most important fish species 
for an economically successful aquaculture due to its unique characteristics which 
include high environmental tolerance and induced breeding. A feeding trial was 
carried out to determine the growth performance of Clarias gaiepinus using ginger 
powder and moringa bark powder. 110 Clarias gariepinus juveniles were 
distributed into fifteen (15) experimental plastic bowls at a density of seven per 
bowl. Five diets were prepared by adding graded level of ginger powder and 
moringa bark powder. Control had 0%, while the other experimental diets (A1, B1, 
C1, D1) had 5% moringa bark powder for A, 6% moringa bark powder for B, 1% 
ginger powder for C, and 2% ginger powder for D. Data were statistically analyzed 
using one-way ANOVA (analysis of variance). It was observed that 1% ginger had 
the highest growth performance. Highest mean weight gain and specific growth 
rate was recorded for 5% moringa bark. Highest mortality rate was recorded in 
1% and 2% ginger powder. Control group registered the lowest significant 
percentage mean mortality rate and survival rate was best on the 6% moringa 
supplemented diet. 
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INTRODUCTION 
 
The consumption and demand for fish as a cheap source of 
animal protein is increasing in Africa. In most countries, 
vast majority of the fish supply comes from the rivers as 
captured fisheries and may not be able to meet the growing 
global demand for aquatic foods. Hence, there is a need for 
a viable alternative fish production system that can 
sufficiently meet this demand and aquaculture is the 
solution (Iheanacho et al., 2017). As aquaculture 
production becomes more intensive in Nigeria, fish feed 
will be a significant factor in increasing the productivity 
and profitability of aquaculture (Akinrotimi et al., 2007). 
African catfish (Clarias gariepinus) of the family Clariidae is 
common in Nigerian fresh waters and also an important 
aquaculture species. African catfish remains the preferred 
species for culture especially in Nigeria due to its high 

cultivability, hardy nature, high survivorship, reproductive 
ability in captivity, fast growth rate and ability to accept 
formulated diets. African catfish inhabits almost any 
freshwater habitat including floodplains, large sluggish 
rivers, lakes and dams. Clarias gariepinus are readily 
recognized by their cylindrical body with scaleless skin, 
flattened bony head, small eyes, elongated spineless dorsal 
fin and four pairs of barbels around a broad mouth. The 
upper surface of the head is coarsely granulated in adult 
fishes but smooth in young fish (van Oijen, 1995). 

Nutrition plays an important role in intensive fish 
production (aquaculture) depending on the type of feed fed, 
its availability and cost. Nutritional status has been 
increasingly acknowledged as a crucial factor in host 
defense     against     pathogens. As    such,    use      of      feed  
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supplements aiming to improve not only the growth but 
also the health of aquaculture species has gained 
widespread interest and acceptance (Iheanacho et al., 
2017). It was reported that plant medicine became a 
renewed area of interest due to the side effects and high 
cost of synthetic drugs (Pigott and Tucker, 2003). Herbs are 
valuable for the prevention and control of fish diseases in 
aquaculture, enhancing growth, humoral and cellular 
response in both specific and non-specific ways (Nates, 
2016). Herbal plants are antimicrobial, antifungal and 
immuno stimulants, comprising groups of biological and 
chemical compounds that enhance non-specific defense 
mechanisms in animals (Adewunmi et al, 1990). It was also 
reported that natural plant products are of various 
activities such as anti-stress, growth promotion, appetite 
stimulation, immune-stimulation, aphrodisiac and 
antimicrobial properties due to the active principles such as 
alkaloids, phenolics, terpenoids, flavonoids pigments, 
essential oils and steroids (Fahey, 2005).  Herbal plants 
have been found to be of great economic importance and 
are useful in the area of medicine, pharmacology and in 
both human and animal nutrition. 

According to Dalla (1993), Moringa oleifera leaves, pods 
and flowers are packed with nutrients important to both 
human and animals. Ginger contains alkaloids, flavonoids, 
polyphenols, saponin, steroids, tannin, fibre, carbohydrate, 
vitamins, carotenoids and minerals (Otunola, and Afolayan, 
2010; Shirin Adel and Prakash, 2010). Nagendra chari et al. 
(2013) report that ginger also contains natural antioxidants 
as gingerols, shogaols and zingerone. Ginger were reported 
by several authors to be effective as an immune-
modulatory agent in animals and fish and help to reduce 
the losses caused by disease in aquaculture  (Nya and 
Austin, 2009). The combination of  Zingiber officinale and 
Moringa oleifera will have great effect on feeding of fish and 
also on the growth rate of fishes. Supplementation of both 
herbs in Clarias gariepinus rearing could effectively 
improve the growth, metabolic activities, health profile and 
survival of the fish. The objectives of this study, is to 
evaluate the growth performance of Clarias gariepinus fed 
graded levels of Zingiber officinal and Moringa oleifera bark. 
 
   
JUSTIFICATION 
 
There is scarce information about the potency of herbal 
plants in aquaculture and effect of these plants on the 
growth of African catfish Clarias gariepinus. Feeds are 
imported and formulated with pool of ingredients to meet 
nutritional requirements of fish for normal physiological 
functions, including maintaining a highly effective natural 
immune system, growth, and reproduction. It is hoped that 
this study will help reduce the cost of drugs since ginger 
and Moringa oleifera are also medicines. This study will also 
determine the effects Zingiber officinale and Moringa 
oleifera will have not only on the feed but also on the 

growth rate of fishes. This will provide the scientific basis 
for the use of herbs in feed supplements. It is hoped that the 
conclusion that shall be reached may reveal the effects of 
Zingiber Officinale and Moringa Oleifera on growth rate of 
fishes. 
 
 
AIM AND OBJECTIVES 
 
The aim and objectives of the study includes: 
i. To determine the efficacy of graded levels of Zingiber 
officinale and Moringa oleifera on growth performance of 
Clarias gariepinus. 
ii. To monitor the effect of Zingiber officinale on fish growth 
and Moringa oleifera on Clarias gariepinus growth. 
 
 
MATERIALS AND METHODS 
 
Experimental site 
 
The research work was done at the Zoological garden of the 
Department of Zoology and Environmental Biology, 
University of Nigeria, Nsukka. 
 
 
Purchase and Processing of Ginger (Zingiber officinale)  
 
Fresh ginger rhizomes (yellow) were purchased from the 
Ogige main market Nsukka, Enugu state. They were washed 
properly to remove mud on the surface and neatly peeled. 
They were cut into small sizes (to aid drying) and sun-dried 
for one week. They were ground at the Ogige main market, 
sieved with a hand sieve and stored in an airtight container. 
 
 
Purchase and Processing of Moringa oleifera (Bark) 
 
Moringa oleifera bark was obtained from a moringa tree at 
Onuiyi, located at Nsukka, Enugu state. A sharp knife was 
used to scrape the bark off the moringa tree. The scrapings 
were sundried for one week, then milled at Ogige main 
market and stored in an airtight container. 
 
 
Procurement of experimental fish 
 
A total of one hundred and ten (110) juveniles of Clarias 
gariepinus from Freedom Fisheries, No 53 University 
Market road Nsukka, Enugu state and transported to the 
Zoological Garden, Department of Zoology and 
Environmental Biology, University of Nigeria, Nsukka. The 
fish were acclimatized to fifteen (15) experimental plastic 
bowls for 2 weeks and were fed with commercial feed 1.2 
mm standard commercial catfish diet (Coppens) 
throughout     the     acclimation     period      with      nutrient 
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Table 1: Weights of ingredients used for diet formulation. 
 

Ingredients Control (E1) A1 B1 C1 D1 

Fishmeal 27 26 26 26. 26 
Soya bean 42 42 41 43 41 
Maize 26 23 22 25 26 
Vitamin premix 1 1 1 1 1 
Lysine 0.25 0.25 0.25 0.25 0.25 
Salt 0.5 0.5 0.5 0.5 0.5 
Methionine 0.25 0.25 0.25 0.25 0.25 
Oil 3 3 3 3 3 
Ginger 0.00 0.00 0.00 1.00 2.00 
Moringa 0.00 5.00 6.00 0.00 0.00 
Total 100 100 100 100 100 

 
 
composition. 
 
 

Formulation of experimental diets  
 

Five diets were formulated and labelled A – E. Moringa bark 
in powdered form was added to a diet at 0% (E) as control 
diet, 5% (A1, A2, A3) as first treatment of moringa and 6% 
(B1, B2, B3) as second treatment for moringa. Ginger in 
powdered form was added to the formulated fish diets at 
0% (E) as control diet, 1.0% (C1, C2, C3) as first treatment 
for ginger and 2.0% (D1, D2, D3) as second treatment for 
ginger. Feed ingredients used for the experimental diet 
include: ginger, moringa, soya bean meal (SBM), maize meal 
(MM), fish meal (FM), vitamin/mineral premix, oil, starch 
(binder) and salt. The formulation was based on the 
percentage composition of the ingredient. The ingredients 
for each diet were weighed and mixed thoroughly in a bowl, 
water was then added to the mixture and stirred until it 
gelatinized and it was pelletized at Ogige main market, 
Nsukka. The moist pellets were sun-dried on a black 
surface, packaged into air-tight containers and stored at 
room temperature (Adewumi and Ola- Oladimeji 2016). 
 
 

Experimental Design 
 

The experimental set up comprised of five (5) treatment 
groups labelled A – E each replicated thrice. The replicates 
were labelled 1, 2, 3 respectively comprising three controls 
and four experimental treatments. Each experimental 
plastic bowl contained seven fish and was filled with water 
up to 20 litres. Test diets were assigned to fish groups. A 
clean environment was maintained around the research 
site. The fish were fed with the diet (5% of body weight) 
per day (9:00 a.m. and 4:00 p.m.). Weights were taken 
intervals of one week for seven (7) weeks. Quantity of feed 
was adjusted forth nightly after batch-weighing of 
experimental fish. Water was changed every three days to 
avoid fouling resulting from feaces and uneaten food. Some 
physico-chemical parameters of experimental tank water 
such as temperature, dissolved oxygen and pH were 
measured daily using water testing kits. Temperature, pH 

and dissolved oxygen were maintained at (27.12 ± 0.04) °C, 
6.98 ± 0.01 and (6.05 ± 0.21) mg/L, respectively. 

 
 
Estimation of growth parameters  
 
At the end of the experiments, the final weight and length of 
the fish were measured using a weighing scale and a plastic 
meter ruler respectively. To determine the growth of the 
fish, the following parameters were calculated (Iheanacho 
et al., 2017): 
 

Mean weight gain (MWG) = Final mean weight (g) – Initial 
mean weight (g) 
 
Average daily weight gain (ADWG) = Average weight gain 
 

 
 (Nweke, 2004) 
 

 
 
 
Monitoring of fish growth   
 
The fish were weighed in each tank weekly using a 
weighing scale to monitor the fish growth and ensure 
adequate feed consumption.  Mortality was monitored and 
recorded daily. 

 
 
RESULT 

 
Effects of ginger root and moringa bark supplemented 
diets on the weight of Clarias gariepinus juveniles 
 
The level of feed ingredients moringa and ginger are shown 
on the Table 1. Ingredients used for diet formulation for 
different groups are listed. All the groups fed supplemented 

                                                  Current weight of fish – Initial weight of fish  
Specific growth rate (SGR) =                                                                              ×100 
                                                                                  Time 

 
 
 
                                  Initial number of fish stocked – mortality  
Survival rate =                                                                                         × 100 
                                               Number of days     
 



 

Academia Journal of Medicinal Plants; Oparaku et al. 150 
 
 
 

Table 2: Effects of ginger and moringa bark feed supplemented diets on the length of Clarias gariepinus Juveniles. 
 

Diet treatment groups (n = 
3 tanks per diet) 

Dose 
(%) 

Duration (Weeks) / Fish length (cm) 

  1 2 3 4 5 6 7 

Control 0 22.50 ± 0.69c1 23.06 ± 0.65b1 23.52 ± 0.67b1 23.74 ± 0.68b1 24.02 ± 0.69b1 24.35 ± 0.69b1 24.69 ± 0.71c1 

A (Moringa supplement) 5 19.49 ± 0.46ab1 19.89 ± 0.47a12 20.44 ± 0.44a123 21.00 ± 0.44a234 21.46 ± 0.41a345 21.94 ± 0.41a45 22.41 ± 0.42ab5 

B (Moringa supplement) 6 18.90 ± 0.44a1 19.55 ± 0.45a12 20.06 ± 0.44a123 20.54 ± 0.44a234 20.97 ± 0.41a34 21.28 ± 0.39a34 21.69 ± 0.37a4 

C (Ginger supplement) 1 20.59 ± 0.59b1 20.49 ± 0.40a1 21.24 ± 0.49a12 21.73 ± 0.49a12 22.22 ± 0.49a23 22.69 ± 0.46a23 23.22 ± 0.46b3 

D (Ginger supplement) 2 19.66 ± 0.28ab1 19.99 ± 0.27a12 20.47 ± 0.27a23 21.03 ± 0.27a34 21.50 ± 0.26a45 22.06 ± 0.25a56 22.57 ± 0.25ab6 
 

Means in the same column without common letter are different at p < 0.05 
Means in the same row without common number are different at p < 0.05 

 
 
 
ginger and moringa bark recorded significantly (p < 
0.05) lower weight compared to the control from 
week 1 to 6. The 1% supplemented ginger group 
had the highest mean weight at week 6 (111.21 ± 
5.48 g) and 7 (117.15 ± 5.36 g) and did not differ 
significantly (p > 0.05) from the control values 
(109.23 ± 9.97 g) and (111.54 ± 9.89 g) respectively. 
As shown in Table 2, all the ginger supplemented 
groups had higher mean weight than the moringa 
supplemented groups in all the weeks. 
Nevertheless, the 1% supplemented ginger group 
had the highest weight among the supplemented 
groups, followed by 2% supplemented ginger group 
with significant (p < 0.05) effects at weeks 5 to 7. 
There was an increase and a decrease in moringa 
and ginger supplemented groups respectively 
(Figure 1). Generally, the fish showed good appetite 
on all the treatment diets, attested to by the 
increase in body weight (Figure 1). The growth 
trends showed that there was a similar growth 
pattern in all the moringa and ginger supplemented 
groups. The control group showed a gradual 
increase in weight of the fish from week 1 to 7, but 
did not show any significant (p>0.05) difference. 
There was  a  gradual  significant  (p< 0.05) increase 

in weight of the animals from week 1 to week  
7 (Figure 2). 
 
 
Effects of ginger and moringa bark feed 
supplemented diets on the length of Clarias 
gariepinus Juveniles 
 
The length of the fishes decreased significantly (p < 
0.05) compared to that of control group in weeks 1 
to 7. All the groups fed supplemented moringa bark 
and ginger recorded no significant (p > 0.05) 
difference from weeks 2 to 6 (Table 2). The weeks 1 
to 7 results showed that all the ginger 
supplemented groups registered higher weight than 
the moringa supplemented groups. The fish length 
results are similar to the weight results except that 
the both supplemented groups recorded slight non-
significant (p>0.05) dose dependent decrease in 
weight. Similar to the weight result, the control 
group showed a gradual increase in length of the 
fish from week 1 to 7, but did not register any 
significant (p>0.05) difference. There was a gradual 
significant (p<0.05) duration (weekly) dependent 
increase in  length  of  the  animals  from  week  1  to 

 week 7 (Table 2). 
 
 
DISCUSSIONS 
 
The result of the study showed that there was a 
general increase in weight gain of fish with the 
highest growth performance observed in fish fed 
1% ginger powder and 6% moringa followed by fish 
fed 2% ginger powder, the result is in line with 
observation of Stanley et al. (2018) and Adegbesan 
et al. (2017), who reported an increases in weight 
gain of Clarias gariepinus at 1% ginger powder. The 
better performances of Clarias gariepinus fed 1% 
ginger supplemented diets could be attributed to 
the high proximate content of ginger since it is a 
good source of carbohydrate, mineral elements, 
vitamins and a good number of phytochemical 
constituent that enhance growth and health of 
animals (Reveter et al., 2014; Iheanacho et al., 
2017). It can therefore be said that the supplements 
possibly played a significant role in digestion and 
assimilation as well as energy balances to achieve a 
better nutritious fish than the control. This work 
also supported the  findings  of  Puycha et al. (2017)  
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Figure 1: Trends in growth of Clarias gariepinus Juveniles fed diets with different levels of moringa and ginger. 
 

* Values with different alphabetic superscripts differ significantly (p < 0.05) between treatment groups within the same 
duration.*Values with different numeric superscripts differ significantly (p<0.05) between duration within the same treatment group. 

 
 
who indicated that dietary moringa leaf could be included 
in the Bocourti's catfish diet at possibly not over 100 g/kg 
fish without a negative effect on the growth and observed 
that there is a limit to inclusion of supplement in the diet of 
the fish.It can therefore be said that the supplements 
possibly played a significant role in digestion and 
assimilation as well as energy balances to achieve a better 
nutritious fish than the control. This is an agreement with 
Ogunji et al. (2014) who observed that dietary treatments 
with ginger and garlic at 1% dose each significantly 
improved condition factor in the ginger treatment group 
but not the garlic group. 

This suggests that different species of fish may react 
differently to plant supplements and the dose applied and 
the higher the condition value, the better the physiological 
state of the fish. This suggests that supplementing ginger 
and moringa in the diet could have helped to alleviate 
stress and put fish in a better physiological state. It is also 

interesting to note that this group (ginger1%) recorded the 
highest values in the growth parameters. It could also be 
attributed to the presence of growth promoters, stimulants 
or constituents in ginger root-powder (Zingiberene, 
Glycosides, Terpenoids,). Growth performance were 
affected by inclusion of the ginger in the diets of 
Onchorhynchus mykiss (Nya and Austin, 2009), 
Macrobrachium rosenbergii (El-Desouky, et al., 2012), and 
Lates calcarifer (Talpur et al., 2013) in agreement with 
results. However, the result is contrary to the experimental 
findings of Ndong and Fall (2011) who reported that garlic-
supplemented (0.5 and 1%) diets reduced weight gain in 
juvenile hybrid tilapia (O.niloticus x O. aureus). The 
contradicting results obtained from the different studies 
may be attributed to the different species and their life 
stage, the dosages of supplementation applied the route 
and duration of administering the supplements and also the 
conditions in the culture environment as well as the  variety  
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Figure 2: Growth performance of catfish Clarias gariepinus Juveniles feed diets supplemented with moringa and ginger. 
 

*Values with different alphabetic superscripts differ significantly (p < 0.05) between treatment groups within the same parameter. 

 
 
of the ginger and moringa used in each case. With the 
myriad of factors and probable combination of factors that 
may contribute to the realization of possible effects, 
conducting further studies, focusing on higher doses of the 
supplement may yield results necessary to harness any 
beneficial effects for the aquaculture industry. 

The highest mean daily weight gain and specific growth 
rate were recorded in 6% moringa supplement 
diet, followed by 2 % ginger supplement while the lowest 
was found in control. No significant differences were found 
in other diets. This increase could be attributed to the 
presence of fats and carbohydrate in moringa bark which 
led to high values of mean daily weight gain. This is in line 
with the findings of Makkar and Becker (1997) and 
(Otunola et al., 2010) that plant extracts are good source of 
carbohydrate, mineral elements and vitamins and contains 
good number of phytochemical constituents that enhance 
growth and health of animals as the concentration of 
moringa bark in fish feed, increased, the growth rate of 
Clarias gariepinus. Survival rate was highest at 6% moringa 
bark. The result of this present study disagreed with the 
findings of Farah et al. (2012). Fish fed 1% and 2% ginger 
roots powder recorded the highest mortality rate. Thus, as 

the concentration of ginger in the fishmeal increase so does 
the survival rate decrease. The reduction of the survival 
rate of Clarias gariepinus fed with ginger and moringa bark 
supplemented diet could as a result of some 
phytochemicals inherent in feeds. The mortality rate of fish 
fed untreated ginger peel increased with respect to the 
different concentrations and the highest concentration had 
more mortality rate. The optimal level of 
dietary moringa leaf was determined on the growth 
performance. 

Growth performance was also affected by inclusion of the 
ginger in the diets of Onchorhynchus mykiss (Nya and 
Austin, 2009), Macrobrachium rosenbergii (El-Desouky et 
al., 2012), and Lates calcarifer (Talpur et al., 2013) in 
agreement with results in this work. The active ingredients 
of ginger (gingerols) render it as a rich source of 
antioxidant capable of scavenging free radicals, lowering 
lipid peroxidation and raising the levels of antioxidant 
enzymes resulting in enhancing the antioxidant status of 
the host tissue (Butt and Sultan, 2011). In addition, ginger 
has been implicated in increasing the activity of digestives 
enzymes such as amylase, protease and lipase 
(Venkatramalingam et al., 2007). All these properties  could  

 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/moringa
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have contributed to the positive effect of ginger on protein 
content in whole fish by improving protein synthesis and 
protecting host tissue from damage leading to increased 
protein content. It is possible to supplement the diets of 
Clarias gariepininus with ginger and moringa since 
increasing values of growth rate were attained. The 
findings of this study on growth performance revealed that 
Clarias gariepinus juveniles fed with diets which had graded 
levels of ginger and moringa, accepted and utilized the 
nutrients present in the diets when compared to the 
control.  
 
 
CONCLUSION 
 
The results obtained from the present study indicates that 
powdered ginger rhizome and powdered moringa bark 
supported the growth of Clarias gariepinus juvenile 
especially at 1.0 % dietary inclusion level for ginger and 6% 
for Moringa oleifera bark. Thus the use of costly feed 
supplements should be discouraged. Since ginger and 
moringa are available all year round and not expensive. In 
aquaculture, nutrition is critical to improve production and 
economic efficiency. Since the use of some synthetic and 
antibiotics supplements can cause side effects and bacterial 
resistance, the use of natural food additives, such as herbal 
products and extracts is recommended/ Herbal 
supplements have been shown to lead to greater digestive 
enzymes secretion and improved appetite, feeding rate and 
food efficiency thereby yielding greater fish growth and 
biomass production.  
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