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Fish of commercial importance are farmed in captivity under controlled 

conditions to fulfill the demand of white meat for human consumption. Hence, 

increased intensification of aquaculture has led to many constraints including, poor 

growth, and poor health. This has made it hard for fish farmers to turn the 

biological benefits associated with intensive farming systems into economical gain. 

Moreover, the wide adoption use of chemotherapeutic drugs to maintain health and 

hormones to control reproduction appears to be merely production-oriented, thus 

unsustainable. Hence, improvement of productions in aquaculture should also 

focus on environmentally friendly and with sustainable methods. Today, huge 

attention is focused on the use of medicinal herbal extracts to improve yield in 

aquaculture as alternatives to chemical agents. Accordingly, the aim of this work 

was to critically review the effectiveness of herbal extracts in tilapia farming, and 

further highlight gaps in the existing knowledge and the way forward in using 

medicinal herbal extracts in tilapia aquaculture. A wide range of medicinal herbal 

products were reported to enhance growth, appetite, immune responses, 

antioxidation, hepatoprotective activity and control reproduction in fresh water 

fishes; attributed by their abundant bioactive phytochemicals. However, the lack of 

sufficient knowledge on herbs limits the cost-effective use of herbal extracts in 

freshwater fish culture. Modest knowledge still exists on application of herbs and 

their potential impacts on fish. More research is therefore deemed necessary to 

optimize the use of herbs in freshwater fish culture. 
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INTRODUCTION 

Globally, aquaculture remains one of the 

fast growing food-producing sectors, with the 

highest potential to assist capture fisheries meet 

global demand for aquatic food (FAO, 2016). An 

impressive global production performance by 

aquaculture is a result of wide adoption of intensive 

production systems, which are associated with 

higher productivity per unit area as a result of 

higher stocking density (Basha et al., 2013; Waite et 

al., 2014). However, higher stocking density in 

intensive farming systems coupled with other 

general aquaculture activities such as fish handling, 

transportation and harvesting may be stressful to 

fish. This may consequently lead to a number of 

conditions including poor metabolism capacity 

(Santos et al., 2010), poor meat quality 

(Jittinandana et al., 2003), increased susceptibility 

to diseases (Wu et al., 2013) and in extreme cases 

lead to deaths (Mckenzie et al., 2012). All these 

constraints have made it hard for fish farmers to 

convert the benefits of higher production yield 

associated with intensive production systems into 

economical gains. Thus, aquaculture is yet to reach 

its maximum potential. 
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In an effort for fish farmers to economically benefit 

from intensive farming systems, they started using 

synthetic antibiotics and other chemotherapeutic 

drugs to maintain good health of farmed fish. The 

adoption of these drugs in aquaculture appears to be 

only profit-driven and unsustainable, as they cause 

several other constraints such as fish pathogen drug 

resistance, immunosuppression, environmental 

pollution and accumulation of chemical residues, 

which can be potentially hazardous to the public 

health (Bulfon et al., 2013; WHO, 2006). Thus, 

many nations across the globe such as the United 

States, European Union (Bulfon et al., 2013), and 

Asian countries (Ji et al., 2007) have strict demand 

for aquatic products free from chemical-drugs. 

Today, the need of replacing antibiotics and other 

synthetic chemicals with dietary supplements or 

ingredients that is capable of strengthening fish 

health, and enhance their growth, feed utilization 

ability, and ultimately ensure safety and good 

quality products from aquaculture are becoming 

increasingly vital.  

Over the past two decades, there has been 

an increase in the number of research with common 

conclusions that indeed medicinal herbal extracts 

have the potential to eradicate the use of synthetic 

chemicals such as antibiotics and other 

chemotherapeutic drugs in aquaculture. Medicinal 

herbal extracts stand out as potential alternatives to 

synthetic drugs in aquaculture as they provide 

useful biologically active metabolites with various 

benefits such as immune modulating (Zanuzzo et 

al., 2015; Yang et al., 2015; Yilmaz and Ergün, 

2018; Yilmaz, 2019a, 2019b), growth promoting, 

antioxidant enhancing, antidepressant, digestive 

enhancing, appetite- stimulating effects (Zhang et 

al., 2010; Mahdavi et al., 2013; Gabriel et al. 2015), 

and hepatoprotective effects (Gurkan et al., 2015; 

Yilmaz et al., 2014), if properly administered. Other 

reasons are that medicinal herbal extracts are easily 

available, inexpensive, and tend to be more 

biodegradable in nature compared to synthetic drugs 

(Olusola et al., 2013; Reverter et al., 2014).  

Therefore the present review aims to 

highlight the effectiveness of few herbs and herbal 

supplementation in fish feed as growth promoters, 

appetizers, antioxidant, antidepressants with 

immunostimulant effects on farmed fish species. 

Present study further discussed gaps in the existing 

knowledge and the way forward in using medicinal 

herbal extracts as their use can be a sustainable and 

feasible strategy for the success of for freshwater 

fish culture. 

 

MATERIALS AND METHODS  

The present study is a review on the 

progress in the role of herbal feeds in freshwater 

aquaculture. It has been compiled primarily from 

articles and technical reports published in scientific 

journals. The related information has been compiled 

from literature published until December 2021. 

 

RESULTS AND DISCUSSION  

3.1. Some medicinal herbs investigated 

Citarasu et al., (2001) controlled the 

pathogenic bacteria using herbal biomedical 

products in the larva culture system of Penaeus 

monodon. Omoregie (2001) studied the utilization 

and nutrient digestibility of mango seeds Mangifera 

indica and palm Kernel Elaeis guineensis meal by 

juvenile Labeo senegalenis. Citarasu et al., (2002) 

developed the Artemia enriched herbal diet 

containing Andrographis paniculata, Eclipta erecta, 

Hygrophila spinosa, Ocimum sacnctum, 

Phyllanthus emblica, Phyllanthus niruri, Picrorhiza 

kurooa, Psoralea corylifolia, Solanum trilobatum, 

Tinospora cordifoliaare, Withania somnifera and 

Zingber officinale for producing quality larvae in 

Penaeus monodon. Diab et al., (2002) evaluated the 

impacts of Nigella sativa L (black seeds; baraka), 

Allium sativum (garlic) and Biogen as feed additives 

on growth performance and immunostimulants of 

Oreochromis. niloticus fingerlings. Richter et al., 

(2003) studied the nutritional quality of moringa 

(Moringa oleifera Lam.) leaves as an alternative 

protein source for Nile tilapia Oreochromis 

niloticus. Skidmore-Roth (2003) mentioned that 

Acalypha indica, Aegle marmelos, Chrysopogon 

zizanioides, Cymbopogon citratus, Hordeum 

vulgare, Medicago sativa, Senna auriculata, 

Sorghum bicolor and Urtica dioica are some of the 

most useful medicinal herbs that can be used as 

natural supplements.  

Khattab et al., (2004) studied the 

physiological changes and growth performance of 

the Nile tilapia Oerochromis niloticus after feeding 

with Biogen as growth promoter. Shalaby et al. 

(2004) observed the response of Nile tilapia, 

Oreochromis niloticus, fingerlings to diets 

supplemented with different levels of fenugreek 

seeds. Chitmanat et al., (2005) used the crude 

extracts of Allium sativum and Terminalia catappa 

plants to eliminate Trichodina sp. in Oreochromis 

niloticus fingerlings.Micol et al. (2005) observed 

that olive leaf extract exhibits antiviral activity
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against viral haemorrhagic Septicaemia 

rhabdovirus. Dongmeza et al., (2006) observed the 

beneficial effects of Moringa (Moringa oleifera 

Lam.) leaves extracts on growth and feed nutrient 

assimilation in Nile tilapia. Shalaby et al., (2006) 

reported that dietary Garlic (Allium sativum) 

improve the growth performance, physiological 

parameters and survival of Oreochromis niloticus. 

Turan (2006) observed the improvement of growth 

performance in Oreochromis aureus by 

supplementation of red clover Trifolium pratense in 

diets. Yin et al. (2006) noticed the effectively of 

two Chinese herbs Astragalus radix and Scutellaria 

radix on non-specific immune response of tilapia 

Oreochromis niloticus.   

John et al., (2007) studied the 

immunostimulant effects of Allium sativum, 

Eichinacea purpurea and Nigella sativum as feed 

additives on the survival and growth performance of 

Nile tilapia, Oreochromis niloticus and their 

response to artificial infection. Ardo et al., (2008) 

showed that chinese herbs Astragalus 

membranaceus and Lonicera japonica with boron 

enhance the non-specific immune response of Nile 

tilapia (Oreochromis niloticus) and resistance 

against Aeromonas hydrophila.  Ashraf and Goda 

(2008) mentioned that dietary Ginseng herb 

Eleutherococcus senticosus supplementation 

improved growth, feed utilization, and 

hematological indices of Nile Tilapia, Oreochromis 

niloticus fingerlings. Goda (2008) observed that 

dietary ginseng herb (Ginsana ® G115) 

supplementation improved growth, feed utilization, 

and hematological indices of Oreochromis niloticus 

fingerlings. Pachanawan et al. (2008) observed the 

potential of Psidium guajava supplemented fish 

diets in controlling Aeromonas hydrophila infection 

in tilapia Oreochromis niloticus. Thy et al., (2008) 

studied the effects of water spinach and duckweed 

on fish growth performance in poly-culture ponds. 

Won et al. (2008) found that residum extract of 

Siberian ginseng Eleutherococcus senticosus 

increased non-specific immunity in olive flounder 

Paralichthys olivaceu.  

Yin et al., (2008) reported that Astragalus 

radix, Lonicera japonica and Ganoderma lucidum 

enhanced the non-specific immune response of 

tilapia, Oreochromis niloticus, and protection 

against Aeromonas hydrophila. Yuan et al. (2008) 

found the appreciable effects of Astragalus 

membranaceus extracts on the expression of 

immune response genes in head kidney, gill and 

spleen of the common carp, Cyprinus carpio. Zakes 

et al. (2008) studied the effects of Lonicera 

japonica on the growth performance and body 

composition of juvenile pike perch (Sander 

lucioperca). Ergun et al., (2009) proved the 

influence of Ulva lactuca meal on growth, feed 

utilization, and body composition of juvenile Nile 

tilapia Oreochromis niloticus at two levels of 

dietary lipid. Immanuel et al., (2009) noticed that 

the extracts of Aegle marmelos, Cynodon dactylon, 

Withania somnifera and Zingber officinale 

improved the growth, immune activity and survival 

of tilapia Oreochromis mossambicus. Jeney et al. 

(2009) mentioned that addition of different single 

herbal extracts of the herbs Artemisia capillaries, 

Cnidium officinale, Crataegi fructus, Glycyrrhiza 

glabra, Isatis tinctoria, Massa medicate and 

Polygonum multiflorum promoted the growth and 

enhanced some non-specific immunity indicators of 

fish. Omoregie et al., (2009) studied effect of 

varying levels of sweet potato Ipomea batatas peels 

on growth, feed utilization and some biochemical 

responses of the Cichlid Oreochromis niloticus.  

Rattanachaikunsopon and Phumkhachorn 

(2009) observed the prophylactic effect of 

Andrographis paniculata extracts against 

Streptococcus agalactiae infection in Nile tilapia. 

Yin et al., (2009) reported that Chinese herbs 

(Astragalus radix and Ganoderma lucidum) 

enhance immune response of carp, Cyprinus carpio, 

and protection against Aeromonas hydrophila. 

Abdel-Tawwab et al., (2010) showed that use of 

green tea, Camellia sinensis L., in practical diet 

improved growth performance and immune 

responses in Nile tilapia, Oreochromis niloticus 

against Aeromons hydrophila infection. Citarasu 

(2010) noticed that Ricebran Oryza sativa improved 

the survival and reproductive performance in fish 

Artemia parthenogenetica. Kirubakaran et al., 

(2010) Enhancement of non-specific immune 

responses and disease resistance on oral 

administration of Nyctanthes arbortristis seed 

extract in Oreochromis mossambicus. Sharma et al. 

(2010) observed the efficacy of Withania somnifera 

root as a feed additive on immunological 

parameters and disease resistance to Aeromonas 

hydrophila in Labeo rohita fingerlings. Zilberg et 

al., (2010) used dried leaves of Rosmarinus 

officinalis as a treatment for streptococcosis in 

tilapia.  

Ahmad and Abdel-Tawwab (2011) used 

caraway (Carum carvi) seed meal as a feed additive 

in fish diets to improve growth performance, feed 

utilization, and whole-body composition of Nile 
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tilapia, Oreochromis niloticus (L.) fingerlings. 

Chakraborty and Hancz (2011) studied the 

application of phytochemicals as immunostimulant, 

antipathogenic and antistress agents in finfish 

culture. Coutteau et al. (2011) mentioned that 

extracts of Allium tuberosum, Aniba rosaeodora, 

Capsicum annum longum, Cinnamomum 

zeylanicum, Elettaria caramomum, Mentha 

piperita, Myristica flagrans, Piper nigrum, 

Salviaapiana and Syzygium aromaticum improves 

the productivity and economics in aquaculture. 

Joseph et al. (2011) observed the influence of 

Crossandra infundibuliformiss, Hibiscus 

rosasinensis, Ixora coccinea and Rosa indica 

flowers on the growth and colouration of orange 

sword tail Chicilidae fish Xiphophorus hellerei. 

Kaleeswaran et al., (2011) observed improved 

growth response, feed conversion ratio and 

antiprotease activity in Catla catla (Ham.) fed on 

Cynodon dactylon (L.) mixed diet. Obaroh and 

Achionye-Nzeh (2011) studied the effects of crude 

extract of Azadirachta indica leaves at controlling 

prolific breeding in Oreochromis niloticus.. 

Arumugam et al. (2012) observed the effect 

of dietary Nelumbo nucifera in growth and 

haematology of Cirrhinus mrigala challenged with 

Pseudomonas aeruginosa. Arenl et al., (2012) 

observed that aqueous extract of Ocimum 

tenuiflorum decreases levels of blood glucose in 

induced hyperglycemic tilapia (Oreochromis 

niloticus). Benny et al. (2012) investigated the 

immunostimulatory behaviour of Musa acuminate 

peel extract in Clarias batrachus. Elkamel and 

Mosaad (2012) reported improved 

immunomodulation of Nile Tilapia, Oreochromis 

niloticus, by Nigella sativa and Bacillus subtilis. 

Falaye et al. (2012) replaced the maize Zea mays 

using cowpea Vigna unguiculata hull meal in 

practical feeds of African catfish Clarias 

gariepinus. Jha et al. (2012) studied the effects of 

marigold flower Beta vulgaris and beetroot 

Calendula officinalis meals on growth performance, 

carcass composition, and total carotenoids of snow 

trout Schizothorax richardsonii. Lee and Gao 

(2012) review of the application of garlic, Allium 

sativum, in aquaculture. Park and Choi (2012) 

studied the effect of Prunella vulgaris and Viscum 

album coloratum, extract on innate immune 

response of Nile tilapia (Oreochromis niloticus). 

Sivagurunathan et al., (2012a) observed 

that effect of dietary Nelumbo nucifera (lotus) 

improved growth, immunity and haematology of 

Cirrhinus mrigala challenged with Pseudomonas 

aeruginosa. Sivagurunahan et al., (2012b) observed 

the Immunostimulatory potential of dietary amla 

Phyllanthus emblica in growth and hematology of 

Tilapia mossambicus challenged with Pseudomonas 

aeruginosa. Yılmaz and Ergün (2012a) noticed that 

dietary Allium sativum and Zingber officinale oils 

on enriched the hematological and biochemical 

variables of sea bass Dicentrarchus labrax. Yilmaz 

et al., (2012b) showed that of Cuminum cyminum 

supplemented diets improve the growth and disease 

(Streptococcus Iniae) resistance of tilapia 

(Oreochromis mossambicus). Zaki et al., (2012) 

quoted that dietary Capsicum frutescens, Eucalyptus 

citrodora and Matricaria recutit  promote growth 

performance, feed utilization and physiological 

parameters of mono sex nile tilapia (Oreochromis 

niloticus). 

Ampofo-Yeboah (2013) studied the effect 

of Moringa oleifera and Carica papaya as 

phytogenic feed additives on gonadal development 

in Mozambique tilapia (Oreochromis 

mossambicus). Emmanuelle et al., (2013) observed 

the utility of vital wheat gluten in aquaculture feeds. 

Hwang et al., (2013) observed that dietary green tea 

Camellia sinensis extract improves growth 

performance, body composition, and stress recovery 

in the juvenile black rockfish, Sebastes schlegeli. 

Madalla et al., (2013) evaluated the effects of 

aqueous extracted Moringa oleifera leaf meal as a 

protein source for nile tilapia juveniles. Mamman et 

al. (2013) studied the hematological indices of 

Clarias griepinus fingerlings fed diet containing 

graded levels of calabash Lagenaria vulgaries seed 

meal. Wu et al., (2013) studied the effect of 

Sophora flavescens on non-specific immune 

response of tilapia (Oreochromis niloticus) and 

disease resistance against Streptococcus agalactiae. 

Yilmaz et al., (2013a) observed the enhancement of 

growth performance and pigmentation in red 

Oreochromis mossambicus associated with dietary 

intake of astaxanthin, paprika, or Capsicum 

frutescens. Yilmaz et al., (2013b) reported that 

dietary supplementation of cumin Cuminum 

cyminum prevents streptococcal disease during first 

feeding of Mozambique tilapia Oreochromis 

mossambicus.  

Borkar et al. (2014) evaluated the impact of 

shatavari Asparagus racemosus and ashwagandha 

Withania sominifera on average body weight of 

freshwater fish Channa punctatus. Dotta et al., 

(2014) observed the leukocyte phagocytosis and 

lysozyme activity in Nile tilapia fed supplemented 

diet with natural extracts of propolis and Aloe
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barbadensis. El-Sayed et al., (2014) studied the 

effects of dietary Echinacea purpurea as natural 

feed additives in comparison with antibiotic on 

growth performance and immune status of Nile 

tilapia (Oreochromis niloticus). Gaber et al., (2014) 

observed the mentioned that dietary Alterna storini, 

Hippophae rhamnoides Phoenix dactylifera and 

Thymus vulgaris improves the growth performance 

in Nile tilapia Oreochromis niloticus fingerlings. 

Ghosal and Chakraborty (2014) observed the effects 

of the aqueous leaf extract of Basella alba on sex 

reversal Nile tilapia, Oreochromis niloticus. 

Gultepe et al., (2014a) reported that dietary 

Tribulus terrestris extract supplementation 

improved growth, feed utilization, hematological, 

immunological and biochemical variables of Nile 

tilapia Oreochromis niloticus. Gültepe et al., 

(2014b) studied the effects of Rosmarinus 

officinalis, Thymus vulgaris and Trigonella foenum 

graecum on health status of tilapia (Oreochromis 

mossambicus) challenged with Streptococcus iniae.  

Hlophe and Moyo (2014) performed 

comparative study on the use of Pennisetum 

clandestinum and Moringa oleifera as protein 

sources in the diet of the herbivorous Tilapia 

rendalli. Karpagam and Krishnaveni (2014) noticed 

that Coleus aromaticus, Moringa oleifera, Ocimum 

basilium, Sesbania grandiflora and Solanum 

verbascifolium supplementation improved the 

growth performance of tilapia fish (Oreochromis 

mossambicus). Nath et al., (2014) observed the 

Asian catfish fry (Clarias batrachus) reared with 

wheatgrass powder mixed formulated feed in plastic 

half drum. Tang et al., (2014) proved that artificial 

feed supplemented with a Chinese herbal mixture 

(Angelica,  Hawthorn, Honeysuckle and Astragalus 

membranaceus) enriched the immunity of 

Oreochromis niloticus against Aeromonas 

hydrophila. Yılmaz and Ergün (2014) observed that 

dietary supplementation with allspice Pimenta 

dioica reduced the occurrence of streptococcal 

disease during first feeding of Mozambique tilapia 

fry. Yilmaz et al., (2014) noticed progressive effects 

of Tribulus terrestris extract on the survival and 

histopathology of Oreochromis mossambicus 

(Peters, 1852) fry before and after Streptococcus 

iniae infection. Zahran et al., (2014) studied the 

effects of dietary Astragalus polysaccharides on 

growth performance, immunological parameters, 

digestive enzymes and intestinal morphology of 

Nile tilapia (Oreochromis niloticus). 

Acar et al., (2015) performed the evaluation 

of the effects of essential oil extracted from sweet 

orange peel (Citrus sinensis) on growth rate of 

tilapia (Oreochromis mossambicus) and possible 

disease resistance against Streptococccus iniae. 

Adel et al. (2015) observed the effects of dietary 

peppermint Mentha piperita on growth 

performance, chemical body composition and 

hematological and immune parameters of fry 

Caspian white fish. Gabriel (2015a, b) observed that 

dietary Aloe vera supplementation improved the 

growth performance, some haemato-biochemical 

parameters, plasma lipid profile, antioxidant, 

hepatoprotective enzyme activities and disease 

resistance in GIFT-tilapia (Oreochromis niloticus) 

after Streptococcus iniae challenge. Gurkan et al., 

(2015) studied the influence of Rosmarinus 

officinalis, Thymus vulgaris and Trigonella foenum 

graecum on the survival and histopathology of 

Oreochromis mossambicus before and after 

Streptococcus iniae infection. Nagarajan et al., 

(2015) studied the properties and characteristics of 

nanocomposite films from tilapia skin gelatin 

incorporated with ethanolic extract from coconut 

husk. Yang et al., (2015) studied the effects of 

Ficus carica polysaccharide on immune response 

and expression of some immune related genes in 

grass carp, Ctenopharyngodon idella. Yılmaz et al., 

(2015) evaluated the effects of dietary allspice, 

Pimenta dioica powder on physiological responses 

of Oreochromis mossambicus under low pH stress. 

Baba et al., (2016) evaluated of Citrus limon peels 

essential oil on growth performance, immune 

response of Mozambique tilapia Oreochromis 

mossambicus challenged with Edwardsiella tarda.  

Güllü et al., (2016) observed the beneficial 

effects of Oral Allspice, Pimenta dioica powder 

supplementa- tion on the hemato-immunological 

and serum bio- chemical responses of Oreochromis 

mossambicus. Kareem et al., (2016) observed that 

dietary Azadirachta indica, Cinnamomum 

camphora and Euphorbia hirta extracts improved 

the growth and gonadal maturity of Nile tilapia 

(Oreochromis niloticus) and resistance during 

Streptococcus agalactiae infection. Labh and 

Shakya (2016) studied the effects of dietary lapsi 

(Choerospondias axillaris) on survival, growth and 

protein profile of common carp Cyprinus carpio 

fingerlings. Mo et al., (2016) reported the enhanced 

growth and non-specific immunity of grass carp and 

Nile tilapia by incorporating Chinese herbs 

Astragalus membranaceus and Lycium barbarum 

into food waste based pellets. Quezada-Rodríguez 

and Fajer-Ávila (2016) studied the dietary effects of 

ulvan from Ulva clathrata on hematological- 
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immunological parameters and growth of tilapia 

(Oreochromis niloticus). Gabriel et al., (2017) 

noticed the sex-reversal effect of dietary Aloe vera 

(Liliaceae) on genetically improved farmed Nile 

tilapia fry. Kaur and Shah (2017) mentioned the 

efficacy of Vegetable Colour from Red Sandal 

Pterocarpus santalinus on acceptability, colour 

development and growth of Tilapia Tilapia 

mossambica. Makode (2017) studied the ffects of 

dietary onion on growth performance in the fresh 

water fish Clarias batrachus. Mirela et al., (2017) 

studied the effects of dietary supplementation with 

Sea-buckthorn (Hippophae rhamnoides) and 

Spirulina (Spirulina platensis) on the growth 

performance of some sturgeon hybrids. Makode et 

al., (2018) studied the effects of dietary onion on 

behaviour of the fresh water fish Channa punctatus. 

Butle et al., (2018) and Rodge et al., (2018) studied 

the dietary garlic induced effects on behaviour 

responses, growth pśerformance, feed utilization 

hematology and biochemistry of Clarias batrachus. 

Plaza et al. (2018) observed the effect of spirulina 

Arthrospira platensis supplementation on tilapia 

Oreochromis niloticus growth and stress 

responsiveness under hypoxia.  

Gabriel et al., (2019) studied the effect of 

dietary Aloe vera on growth performance, feed 

utilization, hemato-biochemical parameters, and 

survival at low pH in African catfish Clarias 

gariepinus. Roghieh et al., (2019) assessed the 

effects of Coriandrum sativum as feed additive on 

mucosal immune parameters, antioxidant defense 

and, immune‐related genes expression in Zebrafish 

Danio rerio. Yilmaz (2019a) studied the effects of 

dietary blackberry syrup supplement on growth 

performance, antioxidant, and immunological 

responses, and resistance of Nile tilapia, 

Oreochromis niloticus to Plesiomonas shigelloides. 

Yilmaz (2019b) observed the effects of dietary 

caffeic acid on antioxidant, immunological and liver 

gene expression responses, and resistance of Nile 

tilapia, Oreochromis niloticus to Aeromonas 

veronii. Abdus et al. (2020a) conducted an 

experiment to produce hydroponic wheatgrass and 

feeding trials with stinging catfish, rohu and grass 

carp. 

Abdus et al. (2020b) observed the growth 

response of juvenile rohu (Labeo rohita) to 

wheatgrass powder supplemented diet.  Goswami et 

al., (2020) observed the growth performance and 

digestive enzyme activities of rohu Labeo rohita fed 

diets containing macrophytes and almond oil-cake. 

Salam et al., (2020) studied the growth response of 

juvenile rohu (Labeo rohita) to wheatgrass powder 

supplemented diet. Shakil et al., (2020) studied the 

dietary supplementation of wheatgrass powder to 

assess somatic response of juvenile grass carp 

(Ctenopharyngodon idella).The overall somatic 

performance of grass carp fed wheatgrass 

supplemented test diets was satisfactory compared 

to control diet without wheatgrass. Notably, fish 

survival was substantially improved. Pradhan et al., 

(2021) observed the influence of fishmeal-replaced 

diet on nutrient digestibility, digestive enzyme 

activity, and whole-body fatty acid profile of Indian 

major carp, Cirrhinus mrigala. The feed conversion 

ratio value and feed formulation cost of the 

respective diets were reduced in a good amount. 

Importance of herbal feed supplements in 

aquaculture 

According to Shakya (2017), many factors 

such as density, water quality, feed quality and 

various environmental factors such as 

temperature, salinity and dissolved oxygen 

content of water play important role in increasing 

the meat quality and production in aquaculture. 

Besides the above mentioned factors disease 

outbreak, environmental conditions like rain, 

excessive temperature, floods, landslides, entry of 

predatory fish in the culture ponds or reservoirs, 

algal bloom etc. are also the cause of decreased 

aquaculture product. These factors cause stress 

and underutilization of normal feed leading to 

low feed conversion ratio. The antibiotics and 

synthetic drugs used to control diseases could 

damage the organs like liver and affect growth of 

fishes under culture leading to decreased 

productivity. To increase the economically viable 

production by solving the above problems, a 

proper herbal feed supplementation is required to 

take care of overall health of fishes and withstand 

the environmental challenges without affecting 

the growth survivability. 

Gaps in the existing knowledge and way forward 

Constraints associated with the wide 

adoption of intensive aquaculture farming systems 

such as increased susceptibility to diseases and poor 

meat quality among others cannot be over- 

emphasized. And the consequent use of 

chemotherapeutic drugs to improve production 

appears to be more production-oriented, while 

ignoring the potential impacts these chemicals 

might have on the environment, humans, and 

animals. The findings of this review paper gives an 

impression that there are several medicinal herbs 

that indeed possess ability to enhance growth, feed 
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utilization, immune response (both innate and 

specific), antioxidation, hepatoprotective activity, 

resistance against disease, and control reproduction 

in tilapia culture. However, the pace of 

implementation of this innovation is slow, despite 

numerous advantages associated with it, as 

mentioned earlier. 

Gabriel (2019) quoted that effective 

application of herbs in fresh water fish culture in 

general is limited in many ways. These limitations 

include lack of sufficient knowledge on effective 

herb based feed formulation, possible effects of 

such feed on fish physiological processes, meat 

quality and further consequences related to 

environment and consumers. In addition to these 

limitations, effects of herb based formulated feed in 

fish at different life stages like fries, fingerlings, 

juveniles, pre- adults and adults are also unknown. 

Therefore, the need to research more and 

standardize every aspect around the use of herbal 

extracts in freshwater fish culture is overwhelming. 

Moreover, exploration and implementation of herbs 

in farmed fish culture in general has to be done in a 

sustainable manner, as adopting them in aquaculture 

may double the pressure already exerted by 

agricultural sectors and humans. 

CONCLUSION  

This review reveals that there are numerous 

medicinal plants with potential to enhance growth, 

several physiological parameters in farmed fish. 

However, the lack of sufficient knowledge on 

herbal extracts limits the cost-effective use of herb 

based formulated feed aquaculture. Therefore, more 

research is required to further validate herb based 

fish feed with their allied growth-promoting effects, 

immune-stimulating effects, nutrient enriching as 

well possible toxicity effects among farmed fish 

species. Conclusively, it will help to produce 

healthy fishes for human consumption. 
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