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ABSTRACT: 

The production of fish is limited by infectious diseases; when a fish grows in an 

immunosuppressed condition, it becomes highly susceptible to disease.The present research 

work investigates immunomodulatory action of Aeglemarmelos (Linn.) Corr. Serr. (Rutaceae) in 

Catlacatla Hamilton (Cyprinidae) for enhancing immune protection of the fish against bacterial 

infections.Impact of live feed on the survival and growth of fry of catlacatla utilizing three 

distinctive live feeds to be specific, Cyclopoid (Thermocyclopsdecipiens), Cladoceran 

(Moinamicrura), and blended eating regimen (Cyclopoid and Cladoceran) were considered. 

Business feed (Sunder's feed) was utilized as control. Feeding tests were done in tanks for 40 

days. Fish fry fed with the blended eating regimen demonstrated altogether preferred survival 

rate over those fed with other sustenance composes. Fish fry fed with Cyclopoid had 

fundamentally better growth, weight than those fed with other nourishment writes. Biochemical 

examinations demonstrated larger amount of protein, starch, and lipid content in Catla fry fed 

with Cyclopoid eat less. The outcomes are talked about in the light of the literature accessible. It 

could be recommended that the Cyclopoid eating regimen can be utilized as live feed for viable 

creation of Catla fry. 

Material and methods: Doses of 0, 5, 10, 15, 20, 25 and 30g aqueous plant leaf extract/kg feed 

were administered orally to the freshwater fish, Catlacatla for a period of 30 days to investigate 

its efficiency to enhance the non-specific immune responses against the fish pathogen 

Pseudomonas aeruginosa (Schröter) Migula (Pseudomonadaceae).  

Results and discussion: The fish were challenged with pathogens through water medium for 30 

days and the immunomodulatory effect of the Aeglemarmelos was evaluated on the blood 

samples every 5 days untill 15 days after infection. The results obtained from the study shows 

that the 25g leaf extract/kg of feed was found to be competent to enhance optimum immune 



Airo International Research Journal                                         

Volume XIII, ISSN: 2320-3714 
December, 2017                                                                                                         UGC Approval Number 63012 
Impact Factor 0.75 to 3.19 

3 
 

response. The effectiveness of the immunostimulant action was found to be best for the first 5 

days after challenging with pathogen and subsequently, the immune response was found to 

decline in all the concentrations of plant extract.  

Conclusion: The results of the study will be helpful for further investigation in the field to 

improve the immunocompetence of fish against bacterial pathogens. 

KEYWORDS: Growth, Promotion, Immunomodulatory, Catla, Aquaculture, security, immune 

status. 

INTRODUCTION: The literature shows 

that the immunostimulants which have been 

effective in enhancing immune responses in 

salmonids, carp Cyprinuscarpio Linn. 

(Cyprinidae), channel catfish 

Ictaluruspunctatus Rafinesque (Ictaluridae), 

and giant freshwater prawn 

Macrobrachiumrosenbergii De Man 

(Palaemonidae) include levamisole, glucans 

and chitin. Traditional Chinese Medicine 

(TCM) [Astragalus radix Linn. (Fabaceae) 

and Ganodermalucidum (Curtis) P. Kars 

(Ganodermataceae)] has also received 

attention with regard to the immune 

stimulating function in aquaculture recently. 

On perusal of the literature it was evident 

that many exogenous factors (dietary 

components, stress, pathogens, xenobiotics, 

etc.) enhance or modulate the fish 

phagocytic activity. In conjunction with the 

ongoing research in our laboratory, the 

present research work investigates the 

immunostimulant action of Aeglemarmelos 

(Linn.) Corr. Serr. (Rutaceae) in Catlacatla 

Hamilton (Cyprinidae), for enhancing 

immune protection of the fish against 

bacterial infections (Pseudomonas 

aeruginosa). The Catlacatla is one of the 

Indian major commercial carp other than 

Labeorohita. The Aeglemarmelos leaves, 

roots, bark, seeds and fruits are edible and 

have medicinal value. The medicinal 

properties of this plant have been described 

in the Ayurveda. Hence, this plant was 

considered for the present study. 

Pseudomonas aeruginosa is a bacterial 

pathogen and like Aeromonashydrophila 

Chester, it also causes septicemia in fish 

resulting in petechial hemorrhage on fins 

and tail and ulceration of the skin.  

Worldwide aquaculture has become 

drastically finished the previous 50 years to 

around 52.5 million tons (68.3 million 

including amphibian plants) in 2008 worth 

US$ 98.5 billion (US$106 billion including 

sea-going plants) and accounting for around 

50 for every penny of the world's fish food 

supply. Asia rules this production, 

accounting for 89 for each penny by volume 

and 79 percent by esteem, with China by a 

long shot the biggest producer (32.7 million 

tons in 2008). Catla is known as 'Bhakur' or 

'Catla' in Hindi has a place with family 

Cyprinidae and constituting mass in the 

business get and is outstanding as the 

quickest developing species among carps. 

Growth rate of a fish can be specified from 

the estimations of age and growth qualities. 
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Jhingran gave a similar record of growth of 

C. catla, L. rohita and C. mrigala. 

Chogunovas3 has given an enlightening 

record of age and growth in fishes. Scales 

are habitually used to decide the period of 

fish; Seshappa looked into the writing on 

age assurance of Indian fishes utilizing 

scales and other hard parts.  

Fish has been perceived as valuable resource 

of high quality food in human 

diet.Aquaculture is a low energy expenditure 

and protein yielding system in contrast with 

other agriculture sectors. Since aquaculture 

is influenced by different elements, 

numerous attributes must be considered and 

examined for item. The physical and 

synthetic attributes of water bodies, seed 

quality, stocking density, seasonal changes, 

cultural systems, feeding and harvesting 

patterns are imperative elements. 

India is the second biggest aquaculture 

producer on the planet and its production in 

catch fisheries is around 43, 01,534 tons and 

aquaculture is around 45,73,465 tons and 

aggregate production is 8,87,49,999 tons in 

2011.  

The Indian significant carp’s catla, 

Labeorohita and Cirrhinusmrigala are the 

most essential, esteemed, commercial fishes 

in India with a greatest market demand and 

adequacy as food by the consumers because 

of their taste. They contribute around 67% 

of aggregate freshwater fish production 

ICLARM, 2001) and their aggregate 

production is around 3.02 million tons. 

Because of their quickly developing nature 

and taste, Indian significant carps appreciate 

a prime position in the Indian aquaculture 

situation. These highly prized fishes 

however initially inhabitants of the Ganga 

river network in North India and the rivers 

of Pakistan, Bangladesh, Nepal and Burma, 

are likewise transplanted into different rivers 

in central and additionally peninsular India. 

Other than this, these carps have been 

transported in by numerous different 

countries, for example, Thailand, Vietnam, 

and Laos. 

catla have a superior rate of growth than the 

number of inhabitants in supplies utilizing 

the scales.Aquaculture is most encouraging, 

practical and quickly developing 

undertaking to give nutritional security and 

its intensification is required to keep pace 

with surging need of animal protein which is 

went with increment in the feeling of 

anxiety in the animal and also the 

environment. Disease outbreak is considered 

as most critical constraints to its proceeded 

with development. Anti-microbials and 

chemotherapeuants as administration 

treatments result being developed of 

resistant strains, increase in cost inputs and 

environmental pollution. Subsequently, 

probiotics prophylaxes and treatments are 

widely utilized as environment inviting way 

to deal with enhance action of 

gastrointestinal microbiota, disease 

resistance, survival, encourage usage 

development execution and immune status.  

REVIEW OF LITERATURE:Catla is one 

of the outlandish fish species as of now 
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utilized as a part of culture based fishery in 

inland stores in Sri Lanka. Catla stocks are 

kept up in freshwater angle breeding stations 

of the National Aquaculture Development 

Authority (NAQDA) of Sri Lanka for 

consistent seed creation for culture 

frameworks. 

Nandeesha, et al. (2013) expressed that in 

the greater part of the nation, the stocking of 

undersized fish seed keeps on being a 

noteworthy obstacle to expanding fish 

creation. In spite of the fact that an immense 

measure of carp seed is effortlessly 

delivered by utilizing the Chinese as well as 

'jostle' incubation center frameworks, the 

survival from produce to broil arrange is for 

the most part still under 20 percent. The fry 

are then raised to fingerling size if there is 

sufficient space, or else they are utilized for 

stocking once they reach 3– 4 cm. 

ShahidMahboob (2011) expressed that 

semi-escalated carp polyculture is an ageold 

prevalent practice in south Asia, particularly 

in India, Bangladesh and Pakistan, where it 

is the fundamental aquaculture generation 

framework. In south Asian polyculture, a 

wide assortment of fish species are refined. 

Among those species, rohuLabeorohita 

(Hamilton), catla (Hamilton) and 

mrigalCirrhinuscirrhosus (Bloch) are 

exceptionally famous. 

Sustenance and Supplementary Feeds 

Protein: 

Muzaffar et al., (2012) expressed that 

proteins are the significant organic materials 

in most fish tissue, and frame a critical 

segment of the diet. One of the significant 

prerequisites of fish culture is the proficient 

change of dietary protein into tissue protein 

(Webster and Lim, 2002). Nonetheless, 

protein is basic for ordinary tissue work, for 

the support and restoration of fish body 

protein and for development. Because of the 

cost of the protein, the bolster will be more 

financially savvy if all the protein is utilized 

for tissue repair and development and little 

catabolised for energy (Gauquelina et al., 

2007). From a useful perspective, the perfect 

circumstance should have a tendency to 

boost the utilization of dietary protein for 

development, limiting the utilization of 

proteins for practical protein amalgamation, 

gluconeo-beginning, lipogenesis and energy 

(Jamabo and Alfred, 2008).  

Any fish species display their best 

development rates when they are 

encouraged an adjusted diet that gives an 

appropriate blend of protein, starches, lipids, 

vitamins, mineral and fiber. The selected 

plant material ought to be effortlessly 

accessible and must have ability to improve 

the fish development. Throughout the years, 

it has been archived that painstakingly 

planned and first rate angle diet assumes an 

exceptionally critical part in angle culture. 

Catlacatla – Nutrition 

Sona et al. (2007) expressed that catla is a 

financially vital aquaculture species in India. 

It is an omnivorous freshwater species 

refined customarily in earthen lakes and 

sustained with blends of rice wheat and 
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groundnut oil cake in rise to extents as dry 

powder or as damp glue. Not very many 

nourishing examinations have been done on 

this species. Fingerlings of catla developed 

better with a 35% protein diet containing 4% 

and 35% fat and sugar, separately. Later it 

was accounted for that 40% gelatinized 

starch was ideal for development of L. rohita 

sear. 

Ujjania (2012) expressed that development 

rate of carps is more at the beginning period 

of life and bit by bit diminishes as the age 

propels. However, bioavailability of the 

supplements and the physical nature of the 

sustain are both of incredible significance 

(Sorensen, 2007), it is clear that wholesome 

organization of the encourage not the 

physical sorts viz. Ordinary pellet and dry 

squash was operational in contributing 

development. 

Table 1 Discussion of dietary nutrient 

requirement and utilization (protein) of 

catla, Catlacatla (% dry feed except 

otherwise mentioned 

Life phase Requirement 

Larvae 46 

Fry 45-55 

Fingerlings 40-55 

Grower 35 

Broodstock 64 

 

CATLA (CATLA CATLA): Carps 

particularly, catla is the indigenous species 

of south Asia and command the natural 

waters and in addition developed out in the 

open and private segment. (Catla), an Indian 

carp is a commercial palatable fish species 

cultured in the South Asian region. It has 

been accustomed to stocking reservoirs and 

in polyculture systems. However these fish 

kept up in the breeding stations are highly 

helpless to parasitic and bacterial infections. 

Catla is a favored species in the carp 

farming community, attributable to its 

quickly developing nature; subsequently in 

Andhra Pradesh it is loaded with rohu at 

around 10– 20 percent and cultured in 

commercial systems. In different territories 

of the nation, stocking densities for catla and 

mrigal are expanded, with rohu being loaded 

at around 40– 50 percent. Not at all like 

Andhra Pradesh where the stocking 

percentages for rohu, catla and mrigal are 

entirely managed, has the accessibility of 

seed in different territories impacted the 

species stocking creation and density. The 

overall production of catla in 1996 is 536 

metric tons and in 2005 are 1236 metric tons 

and increment of around 131 %.  

HISTORICAL BACKGROUND OF 

CATLA  

Catla is endemic to the riverine system in 

northern India, Indus plain and bordering 

slopes of Pakistan, Bangladesh, Nepal and 

Myanmar, and has been brought later into all 

riverine systems, reservoirs and tanks all 

finished India. As the species breeds in the 

riverine ecosystem, its prepared seed 

accessibility has helped in building up its 

aquaculture in the fringe region of the 

riverine system in these countries. The 

natural circulation of catla is by all accounts 



Airo International Research Journal                                         

Volume XIII, ISSN: 2320-3714 
December, 2017                                                                                                         UGC Approval Number 63012 
Impact Factor 0.75 to 3.19 

7 
 

represented by temperature reliance as 

opposed tolatitude and longitude. The base 

resistance temperature restrict is ~14 °C. 

The utilization of catla as a part in lake 

culture was a conventional practice in the 

eastern Indian states, spreading to all other 

Indian states just amid the second 50% of 

the twentieth century. Its higher 

development rate and similarity with other 

real carps, particular surface feeding habit, 

and consumer preference have expanded its 

prevalence in carp polyculture systems 

among the fish ranchers in India, 

Bangladesh, Myanmar, Laos, Pakistan and 

Thailand. The accumulation of riverine seed 

was the main source for culture until the 

1950s. Accomplishment in the prompted 

breeding of the species in 1957 guaranteed 

resulting seed supply, therefore reforming 

this type of polyculture in India and other 

south-east Asian countries The species has 

additionally been presented somewhere else, 

including Sri Lanka, Israel, Japan, and 

Mauritius. At show, catla shapes a 

fundamental segment species, both in three-

species polyculture with rohu (Labeorohita) 

and mrigal (Cirrhinusmrigala), and six-

species composite carp culture, which 

includes basic carp (Cyprinuscarpio), grass 

carp (Ctenopharyngodonidellus) and silver 

carp (Hypophthalmichthysmolitrix) to the 

species mix. 

BIOLOGICAL FEATURES  

Body short and profound, fairly along the 

side compacted, its profundity more than 

head length; head huge, its profundity 

surpassing a large portion of the head 

length; body with obviously expansive 

cycloid scales, head devoid of scales; nose 

gruffly adjusted; eyesvast and noticeable 

from underside of the head; mouth wide and 

upturned with conspicuous jutting lower 

jaw; upper lip truant, lower lip thick; no 

barbels; lower jaw with a versatile 

explanation at symphysis, without an 

unmistakable Strategy; gill rakers long and 

fine; pharyngeal teeth in three column, 

5.3.2/2.3.5 example; dorsal balance 

embedded somewhat ahead of time of pelvic 

fins, with 14 to 16 expanded beams, the 

basic beams non-bony; butt-centric blade 

short; pectoral fins long reaching out to 

pelvic fins; caudal balance forked; parallel 

line with 40 to 43 scales. Grayish on back 

and flanks, shimmering white below; fins 

shadowy. 

 

Fig 1.1 catlacatla 

ECONOMIC IMPORTANCE: The catla 

is one of the outstanding and quickest 

developing of the Indian real carps. It is 

considered an incredible table fish when it is 

of direct size. In test cultivates the yield can 

be as much as ten tons for every hectare 

every year. 

Production  

http://www.notesonzoology.com/wp-content/uploads/2016/07/clip_image006-74.jpg
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Fig 2 Production cycle of Catlacatla 

Catla, the second most vital species after 

rohu (mrigal is third), is utilized as the 

surface feeder segment in Indian real carp 

polyculture systems. In the six-species 

composite system with rohu, mrigal, regular 

carp, grass carp and silver carp, catla shares 

the upper feeding niche of the pond with 

silver carp. In the three-species system in 

India the proportion of catla loaded is 

generally kept at 30-35 percent, while in six-

species culture it frames 15-20 percent. In a 

two-species commercial carp production 

system honed in the Koleru lake region of 

Andhra Pradesh, the significant carp 

creating region in India, supplied catla 

constitute 20-30 percent of the aggregate, 

the rest being rohu. Catla is one of the 

extraordinary fish species at present utilized 

as a part of culture based fishery in inland 

reservoirs in Sri Lanka. Catla stocks are kept 

up in freshwater fish breeding stations of the 

National Aquaculture Development 

Authority (NAQDA) of Sri Lanka for 

consistent seed production for culture 

systems. 

Nutrition: Fake bolster assumes an 

imperative part in semi intensive fish culture 

where it is required to keep up a high 

density of fish than the natural fertility of the 

water can bolster. The part of counterfeit 

nourish in intensive fish farming can't be 

overlooked as nutritional necessities of fish 

rely on the courage provided. The amount 

and quality of encourage expended 

pronouncedly affect development rate, 

productivity of bolster transformation and 

chemical composition of fish. Around the 

world, roughly 80% of carps and 65% tilapia 

are cultured without current compound 

sustains.In fish culture operations, nourish is 

the real information and speaks to up to 60% 

of the aggregate expenditure. The utilization 

of cost powerful diets, figured, based on 

nutritional prerequisite of candidate species, 

is the way to achievement of aquaculture. 
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Fig 3 Nutrients in CatlaCatla 

In pond culture, Indian significant carps are 

by and large sustained on a mixture of rice 

bran and different assortments of oil cakes. 

In later shape defined nourish containing 

dietary protein is accommodated these 

species. For expanding profitability, 

accentuation is being laid on creating cost 

powerful total supplementary feeds. 

Survival rates typically extend from 30 to 40 

percent; in any case, survival often stays low 

because of uncalled for administration. The 

non-accessibility of commercial sustain, 

driving the agriculturists to fall back on the 

regular bran oil cake mixture, is another 

constraining factor for the development and 

survival of broil. The survival level of catla 

in nursery ponds is regularly lower than that 

for rohu and mrigal. The significant fixings 

are rice bran, de-oiled groundnut cake, 

cottonseed feast, sunflower dinner, soybean 

supper, mustard oil cake, and wheat bran, 

normal salt and mineral mixture. Groundnut 

oil cake is utilized customarily with rice 

bran in a 1:1 proportion for carp culture in 

India. It is important to utilize simulated 

encourage of good quality. 

MATERIAL AND METHODS: The 

freshwater fish, Catlacatla (16±5g), were 

procured from State Fisheries fish seed 

farm, Kadana, Tamil Nadu, India, and was 

authenticated by aquaculturists in the 

university. The oxygen content of the 

ambient fresh water (30±1°C) was kept 

above 50% air saturation throughout the 

period of acclimation and during 

experiments. The experimental fish were 

stocked in six troughs with ten fish each in 

triplicate (including control). Fish were fed 

daily with normal balanced fish feed during 

the period of acclimation. The basal diet was 

nutritionally balanced with 40% protein and 

also formulated with the powdered form of 

the ingredients as given in Tables 1 and 2. 

The ingredients were made into dough, 

steamed and mixed with vitamins and 

minerals (the extract was added in the 
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medicated feed). Then the feed mix was 

pelletized and dried to reduce the moisture 

content to 10%. 

Table 1. Basal feed ingredients and their protein content 

 

Table 2. Composition of vitamins in the Beplex mix 

 

A virulent strain of Pseudomonas aeruginosa 

was isolated from diseased fish with 

symptoms of hemorrhagic septicemia. After 

isolation of the strain, it was identified using 

standard microbial identification tests and 

the culture was maintained on tryptose soya 

agar slopes at 4°C for long-term 

preservation, which was used for infecting 

the healthy fish. 

RESULTS AND DISCUSSION: The 

immunomodulatory effect of the aqueous 

leaf extract of A. marmelos on P. aeruginosa 

infected C. catla by improving the 

phagocytic activity was found by feeding 

different concentrations of the extract to the 

fish. Initially, the sensitivity of the 

Aeglemarmelos leaf extracts against the 

pathogen Pseudomonas aeruginosa was 

performed by the agar plate diffusion 

method. The result obtained from the study 

describes that among the various 

concentrations tested; the extracts have 

sensitivity at 150 µg/mL concentration 

(minimum inhibitory concentration) against 
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the bacterial pathogen P. aeruginosa. Earlier 

literature has also shown that the A. 

marmelos extracts possess antimicrobial 

activity against bacterial species 

(Madasamy, 2003). The results (percentage 

phagocytic ratio) obtained from the study 

are provided in Table 3. The results reveal 

that the aqueous extract of A. marmelos 

enhances the percentage of phagocytic ratio 

in experimental fish compared to control 

fish. Among the experimental groups, the 

highest immunostimulation (phagocytic 

ratio) was observed in fish fed with 25g of 

plant extract/kg of feed incorporated diet. 

However, other concentrations were also 

able to stimulate the phagocytic activity at a 

lower rate. It is evident from Figure 1 that 

the immunostimulant action of A. marmelos 

was found to be at its best for the first 5 

days. Similarly, observed that 20mg of 

Ocimum sanctum Linn. (Lamiaceae) extract 

enhanced the neutrophil activity maximally 

for 6 days. Mulero observed that the dietary 

intake of levamisole enhances the 

phagocytic ratio and the peak response was 

noted in week 5 of treatmentobserved that 

phagocytic activity was at its peak after 2 

weeks of administration of vitamin C. 

Table 3. Efficiency of the plant extract, Aeglemarmelos, on phagocytic ratio (%) of the 

freshwater fish Catlacatla 

 

 

Figure 1. Efficiency of plant extract, Aeglemarmelos, on phagocytic ratio of the freshwater 

fish Catlacatla. 
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It is interesting to note from Figure 1 that 

the phagocytic ratio or phagotic activity 

decreased on days 10 and 15 of analysis. 

Sakai (1999) explained in his review that the 

immunostimulants increased resistance to 

infectious disease, not by enhancing specific 

immune responses, but by enhancing non-

specific defense mechanisms. Therefore, 

there is no memory component and the 

response is likely to be of short duration, as 

observed in the present study.  

From Figure 1 it is also apparent that the 

concentration of 25g plant extract/kg of feed 

was the optimum, and overdose or high 

concentration (50g plant extract/ kg of feed) 

induced immunosuppression to the fish, as 

observed by Sakai (1999). The fish fed with 

leaf extract ofA. marmelos were 

significantly enhanced (P <0.05) in 

thephagocytic ratio when compared with the 

control fish andthe ratios were maximally 

significant (P <0.05) on day 5 ofinfection. 

The results also reveal that macrophage 

migrationin the presence of exoantigen was 

enhanced with theincorporation of different 

levels of leaf extract of Aeglemarmelos in 

fish feed.  

These findings suggest that plant extract 

Aeglemarmelos can be incorporated in the 

diet in order to increase immune function 

and protection against infectious disease in 

the freshwater fish Catlacatla. The optimum 

dose of dietary plant extract required to 

increase the immune response in Catlacatla 

was found to be 25g of plant extract/kg of 

feed administered for 30 days at a feeding 

rate of 5% body weight. The study also 

indicates that lower or higher plant extract 

concentrations may not be as effective at 

eliciting complete protection against 

bacterial infection. 

In fish farms and hatcheries containing 

millions of young fish, individual injections 

are very expensive; immersion, bathing and 

shower techniques are also costly and 

involve handling stress. Incorporating an 

immunostimulant into the feed may be the 

best way of delivering it to fish. Further 

studies are needed to understand the exact 

mechanism of action of the 

immunostimulant, which would help to 

identify a variety of cheap and efficient 

immunostimulants and this in turn could be 

applied in aqua farming to control infectious 

bacterial diseases.  

CONCLUSION:In concentrated rising of 

fish hatchlings, encouraging constitutes the 

main consideration, since fish acquire their 

whole wholesome prerequisite through the 

sustenance expended. Different 

examinations feature the way that fish and 

prawn hatchlings incline toward live sustain 

contrasted with defined bolster. Wholesome 

status of live bolster additionally upgraded 

by bio-enrichment and along these lines the 

nourishing status of fishes and prawn can be 

expanded. In the present examination, it is 

obviously clear that Catla fry indicated 

noteworthy increment in growth parameters, 

survival, SGR, FCR, and protein, when 

bolstered with live nourish like Cyclopoid 

separately or mix of Cyclopoid and 

Cladoceran which is in concurrence with the 

past reports. It is conceivable that growth 
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increase seen in Catla fry in the present 

examination could be because of high 

protein substance and amino corrosive 

profile of live bolster living being accounted 

for before. In the present investigation, it 

was shown that both control bolster 

(counterfeit pellets) and live nourishes were 

acknowledged by the fry of both the fishes 

as confirm by their advancement generally 

fry arrange. These eating methodologies 

upheld shifting degrees of growth and 

survival of the fish fry in a forty-day fry 

raising trial. Further, consequences of 

present examination recommend that fry 

raising up to late fry organize is preferable 

with live encourage over the control (fake 

pellets) as prove by the higher growth and 

survival of the fry of Catlacatla.  
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