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Abstract

Shrimp hatcheries often. be set with diseases, mainly the bacterial infection and antibiotics are

widely used for prevention of disease. Presently. beneficial bacteria (probiotics) are used to

prevent diseases instead of antibiotics and increasing the production. In the present study a

twenty seven (27) days experiment was conducted to determine the effect of probiotics on

total bacterial load and specific pathogenic Vibrio spp. in shrimp (Penaeus monodon). Two

types of probiotics were applied viz; feed probiotic (PJtO-2) and water probiotic (PRO- W)

for the juvenile rearing of P. monodon nursing system which was compared with control

culture tanks (without probiotics). Total bacterial count was found higher in shrimp treated

with feed probiotics (Tl) (2.75±1.3)xl07 CFU/g) compared to control group «S.9±O.8)x ]06

CFU/g) as well as in case of water body it was higher in T2 «4.2±O.5) x106 CFU/ml) where

only water probiotics (PRO~W) was used. In contrast total Vibrio spp. in shrimp juvenile was

found to have lowest in T3 «(1.37±O.8)XI03 CFO/g) and Tl«4.8±2.4)xloJ CFU/g) compared

to control «(l.02±O.6)x}04 CFU/g) and T2 «1.79±O.8)xl04 CFU/g). Vtbrio spp. was also

4 lowest in Tl «7.2±3.8) x 10> CFU/mI) on water body where only feed probiotie was used but

Vibrio spp. was observed higher in T2 and T3 because of using water probiotic and combine
•

application of feed and water probiotics compared to control treatments (C). So from the

results it might conclude that probiotics had no effect on water body it was only effective in

i shrimp's body. The reason was might be the use of feed probiotic and combination of both

probiorics used individually in the treatment T 1 and T2 .

•
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1. Introduction

1.1 Background of the ~tudy

Bangladesh is one of the world's leading fish producing countries with a total production of

4,134 million MT, where aquaculture contributes 56.44 % to total production. The average

growth performance of this sector is almost 5.43 % in last 10 years. Considering this high

growth performance Government is trying to deveJop th.is sector income generating industry,

which eventually ensures to achieve the projected production target of 4.55 million MT by

2020·21(DoF, 2017). According to FAO (2017), Bangladesh is not only ranked 51h in world

aquaculture production but also recorded surplus fisb production with an annual output of

0.84 million ill 2016-17. It is a big achievement for the country and thus fisheries and

aquaculture sectors are making crucial contributions to the world's wellbeing and prosperity

(FAO, 2012). Only fisheries sectors contributes 3.61 % to our national GOP and around one-

fourth (24.41 %) to the agricultural GDP and among the exportable fish and fisheries items of

Bangladesh the courribution of shrimp is 57% (DoF, 2012).

Aquaculture, directly or indirectly playa vital role in the livelihoods and income of millions

of people, particularly in developing countries like Bangladesh (Akter et at.. 2017). More

than 17 mil1ion people including about 1.4 million women depend on fisheries sector for their

livelihoods through fishing, fanning, fish handling, and processing (Shamsuzzaman et al.,

2017). A different survey revealed that more than 80% of labors engaged in the fish

processing industries are women (OoF, 2015) and almost 11 % of total populations of

Bangladesh are engaged with this sector directly or indirectly on full time and/or part time

basis 1'0],their livelihoods (Doh, 2017).

This sector also has high potential for the perspective of economic development of the

country. Bangladesh earns a considerable amount of foreign currencies by exporting fish,

shrimps and other fisheries products. Bangladesh exports frozen shrimp and other fish and

1--
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fisheries products to more than 50 countries, including Belgium, UK. Netherlands, Germany)

USA, China, France, Russian Federation, Japan and Saudi Arabia (DoF, 2017).

Bangladesh is very much blessed with brackish water shrimp (Penaeus monodon) culture

because of some suitable conditions like vast amount of freshwater, geographic position, and

brackish water, agro climatic environment, suitable resources, water, soil, available culture

technique and availability of hatchery PL (Wahab et al., 2012; Ahmed et al., 2008).

Brakishwater shrimp (P. monodony is widely cultured due to its advantages over other in

terms of size, growth, salinity tolerance, taste and high price in international markets (DoF,

2010). But the growth of aquaculture industry is hampered day by day due to unpredictable

mortalities, many of which are caused by pathogenic microorganisms. One of the major

problems at present in the shrimp aquaculture is the microbial disease (Hossain et al., 2013)

Bacterial diseases caused by Vibrio spp. are generally the major causes of mortality in shrimp

hatcheries, particularly at very early larval stage. It results in significant low production. of

fanned shrimp and financial loss to commercial growers. which accounts around 25% of tile

total world aquaculture product (Kumar et al., 2016b).

Although the shrimp hatchery technology has advanced over the decades, the hatchery

production is more often hampered by severe mortalities caused mostly by bacteria.

Increasing Vibrio spp. population in larvae and rearing tank water has been reported to reduce

the survival rate of larvae and post larvae (Singh, 1986; Hameed" 1993). Luminous species of

V. harveyi have been associated with causing mass mortalities in shrimp hatcheries

(Sunaryanto aud Mariam, 1986; Baticados et al., 1990; Karunasagar et al., 1994). Added to

this. significant stock mortality has been reported due to poor environmental conditions on

farms, unbalanced nutrition, generation of toxins, and genetic factors and for this causes

country faces a vast economic loses (Kautsky et al ., 2000). In recent decades, prevention and

control of animal diseases has focused on the use of chemical additives and veterinary

2--
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medicines, especially antibiotics, are a common practice in shrimp culture for many decades

which generate significant risks to public health by promoting the selection, propagation

(OlE/WHO f AO, 2006 and Nomoto, 2005) at the same time instead of preventing and

arresting the disease, the unwanted and unwarranted usage of the chemicals damages the

environments and develops antibiotics resistant bacteria (Karunasagar et aI., 1994). Although

antibiotics application in hatcheries may be cost-effective due to the limited water volume,

antibiotic treatment in grow-out systems with large-volume water exchange is costly and

avoided by most producers (Harikrishnan et al., 2010). On the other hand antibiotics kill

beneficial micro-biota in the gastrointestinal (GI) ecosystem and it is alarming that antibiotic

residues accumulated in fish products that are harmful for human consumption (WHO, 2006).

These alarming disadvantages prompted the aquaculture industry to explore and develop

strategies that are as equally effective as antibiotics; eco- and consumer-friendly and most

importantly sustainable (Standen et al., 2013~ Lazado et al., 2015). .For accounting this sense.

several alternative strategies due to the prevention and control of diseases have been

proposed, such as the use of vaccines, immunostimulants and probiotics (Gatesoupe, 1999;,

Balcazar et al., 2006). The concept of probiotics is one of the promising areas for research

and development (Kumar et al., 2016a) and it is environmentally safe and cost effective

(Gatesoupe, 1999). The research into the use of probiotics for aquatic animals is increasing

with the demand. for environment-friendly sustainable aquaculture (Lester et al., 1999).

Probiotics are usually members of the healthy micro-biota associated with the host; therefore,

they may provide an alternative way to reduc-e the use of antibiotics in aquaculture (Perez et

al., 2010).

Probiotics, known as beneficial microbes, are being proposed as an effective and ceo-friendly

alternative to antibiotics. They were first applied in aquaculture species more than three

decades ago, but considerable attention had been given only in the early 2000s but recently

3
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the use of probiotics have been increased (Zorriehzahra et al., 2016). Probiotics are live

nonpathogenic microorganisms that provide colonization resistance to the pathogenic

microbes and thus are effective in prevention and treatment. of some diseases (Hossain et al.,

2013). The application of probiotics in aquaculture has been widely used as a means of

controlling disease, enhancing immune response, providing nutritional and enzymatic

contributions to the digestion of the host. and improving water quality CQi et al.. 2009).

Different species of probiotics used in aquaculture for their beneficial effects and the most

commonly used probiotic species include genera Lactobacillus, Bifidobactenum, Aeromonas,

Plesiomonas, Bacteroides. Fusubacterium, Camobactertum and Eubacterium and strains of

Baciliu«, Enterococcus, Bacteroides, Clostridium, Agrobactenum. Pseudomonas,

Brevibacterium r Microbacterium, Staphylococcus, and Aspergillus (Balcazar et al., 2006;

Nayak 2010; Lakshmi et al., 2013; Tuan et aI., 2013 and Lazado et al., 2015).

Though bacteria live in every comer of the aquatic environment, there are no serious

problems for water quality during the initial stages of fanning aquatic organisms, when the

stocked organisms arc small and their metabolism rate and amounts of supplementary feed

are low but with the progress of culture the organisms grow, leading to a rapid increase in

biomass, and water quality deteriorates, mainly due to the accumulation of metabolic waste

of cultured organisms, decomposition of unutilized feed, and decay of biotic materials

(prabhu et al., 1999). At this time. the application of a group of beneficial microorganisms

(such as Lactobacillus, Bacillus, Nitrosomonas, Cellulomonas, Nitrobacter, Pseudomonas.

Rhodoseudomonas, Nitrosomonas and Actnetobacten would be very useful for controlling

the pathogenic microorganisms and water quality (Prabhu et al., 1999; Shariff et al., 2001;

lrianto and Austin, 2002).

Based on the previous research results 011 probiotics suggest that the use of probiotic both of

feed and water probiotics in aquaculture has tremendous scope and the study of the
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application of probiotics in aquaculture have a glorious future. The role of probiotics bacteria

in small culture is studied but commercial level is not that much reported especially in giant

tiger shrimp. P. monodon. Hence in Bangladesh the beneficial effect of probiotics on the

commercial culture of shrimp, P. monodon is very much need of the hour to improve the

fisheries sectors (Ramanan et al., 2010).

In Bangladesh, a few studies have so far been made to evaluate the effects of probiotics on

controlling pathogenic bacteria inP. monodon under the hatchery management framing with

formulated feed in high stocking density with a view to producing good quality seed of

shrimp.

1.2 The objective of the study was to -

Evaluate the effect of commercial probiotics on total bacteria and Vibrio spp. in Penaeus

monodoa nursing .

5
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2. Literature Review

Shrimp aquaculture, as well as other fisheries industries, constantly requires new techniques

in order to increase production yield. Feeding and new practices in farming usually play an

important role in hatchery to produce disease free and bacteria resistance seed, and the

addition of various additives to a balanced feed formula to achieve better growth is. a

common practice of many fish and shrimp feed manufacturers and fanners. Probiotics, as

'bio-friendly agents' can be introduced into the culture environment to control and compete

with pathogenic bacteria as well as to promote the growth of the cultured organisms. In

addition, probiotics are nonpathogenic and nontoxic microorganisms without undesirable side

effects when administered to aquatic organisms (Farzanfar, 2006).

In 1986 the application of probiotics were occurred first time, to test their ability to prompt

growth of hydrobionts (organisms that live in water) then it was applied to improve water

quality and control of bacterial infections. Nowadays, there is documented evidence that

probiotics can improve the digestibility of nutrients, increase tolerance to stress, and

encourage reproduction. Currently. there are commercial probiotic products prepared from

, various bacterial species such as Bacillus spp., Lactobacillus spp., Enterococcus spp.,

•

Cyanobacterium spp., and the yeast Saccharomyces cerevisiaeet (Martinez et al ., 2012).

The Food and Agriculture Organization of the United NationsIWorld Health Organization

(FAOIWHO, 2002) defined probiotics as living microorganisms, which, once administered in

appropriate amounts, confer a health profit on the host Stimulation or improvement of the

defense system may be a mode of action by that probiotic exerts a helpful impact to the host.

The definition was re-improved by Fuller in 1989 whose explanation was as "a live

microbial feed supplement which beneficially affects the host animal by improving its

intestinal balance.'

6
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Probiotics are used for quite long time in aquaculture. The effects of probiotics in fish and

shrimp have been reported (Wang et al., 2005; Son et al., 2009). But from few years they

become an integral part of the culture practice for growth improvement disease resistance

bacteria and many microbial compounds (Wang, 2007). Probiotic bacteria also have their

effects against viruses like WSSV and Vibrio spp. (Gullian et al., 2004).

De Souza et al. (2012) conducted a study about. the use of probiotics during the nursery

rearing of the pink shrimp Farfantepenaeus hrasiliensts (Latreille. 1817) in a zero exchange

system. According to their results. they reported that bacteriological concentration

of Vibrio spp. measured in. probiotic treatment tanks was lower than that recorded in the

control tanks.,.'

Kennedy (1998) used probiotic bacteria in the culture of marine fish larvae. They observed

that the periodic addition of bacteria (probiotics) to the tanks altered the microbial

communities of both tanks and fish. In addition, they noticed that the fish eggs incubated with

probiotic bacteria were tess likely to develop bacterial overgrowth and die than those

incubated without probiotic bacteria ...
Soundarapandian and Babu in (2010) conducted a study on the effect of probioucs on the

hatchery seed production of black tiger shrimp, P. monodon (Fabricius). In their study. the

probiotics was applied (experimental) for the larval rearing of P. monodon, which is

compared with control tanks (without probiotics). They conclude that the probiotics plays a

vital role in maintaining the microbial load that vibrio sp. is dominant in the control tanks

than in experimental tanks.

The effect of a probiotic supplemented diet on shrimp growth, digestive tract bacterial micro-

biota. survival, and some hemato-immunological parameters after an experimental challenge

with Vibrio harveyi was studied by Vieira et al. (2010). Total bacteria count and Vibrio spp,

count in the digestive tract were not different (P>O.05) until day 40, but they were lower

7
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(P<O.05) in the probiotic-supplemented group on day 60.TotaJ lactic bacteria in the shrimp

digestive tract was higher after day 20 in the probiotic-supplemented group. Bacterial counts

in hemolymph and hepatopancreas was lower (P<O.05) in the probiotic-supplemented group

than in the control group after V harvey; challenge.

Gildberg (1997) bad analyzed the effect of a probiotic of lactic acid bacteria in the feed of

Atlantic cod fly (Gadus morha) on growth and SUMVa1 rates. A certain improvement in

disease resistance was obtained, and at the end of the experiment lactic acid bacteria

dominated the intestinal flora in surviving fish given feed supplemented with lactic acid

bacteria .

Moriarty (1999) reported on his successful experiences of using probiotic bacteria instead of

antibiotics to control Lummus vibrios in shrimp farms in Negros, Philipine. Meunpol (2003)

recorded the effects of ozone and probiotics on the surviva1 of black tiger shrimp (P.

ruonodon). According to the results of their study the antagonistic effect of Bacillus against

the pathogenic Vibrios was evaluated in black tiger shrimp (P. monodony; and it was

suggested as an alternative treatment factor instead of antibiotics in shrimp aquaculture

(Vaseeharan and Ramasarny, 2003ab).

Soundarapandian et al. (2010) studi ed the effect of probiotics on the growth and survival of

shrimp Penaeus monodon (Fabricius). In the study the probioucs, viz., Super biotic, Super Ps,

Zymetin and Mutagen was applied. According to their observed value they conclude that the

pathogenic bacterial population decreased at the end of culture in probiotic ponds, but in

control ponds the bacterial population was not showing a significant decrease.

The effect of gut probiotics mixed in a feed was studied by Jha in (2014) for its effect on

black tiger shrimp (P. monodon) in the Aquaculture Department Laboratory of College of

Marine Science and Technology, Massawa, Eritrea- (Northeast Africa) and was found to be

effective in providing higher growth, better FCR and resistant to pathogenic infections.

•
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According to Bhavani et al. (2015) the probioncs either individually or in combined action,

induced the best growth potentials in fresh water prawn M. rosenbergii compared to control

pond where in which only commercial feed C. P. Brand was broad casted. The use of water

probiotics and feed probiotics in the culture activity indicated that, probiotics playa vital role

in inducing growth and survival rates by maintaining good water quality parameters

throughout the culture operation.

Kumar et al. (20168) to evaluate the physico-chemical parameters of the Litopenaeus

vannamei culture ponds by applying water probiotic (PRO-W) conducted a study. The maior

water quality parameters like salinity, dissolved oxygen; pH and total ammonia nitrogen were

recorded by standard measurements. The study results showed that the probiotic (PRO-W)

plays a prominent role in maintain good water quality parameters throughout the culture

period.

Padmavathi el al. (2012) studied on efficacy of probiotics in improving water quality and

bacterial flora in fish ponds cultured with Pangasius sutchi, Calla catla and Labeo rohita.

Two ponds were treated with probiotics having Nitrosomonas (1.62 kg/ha) and Nitrobacter

(0.82 kg/ha) species and one pond was kept as control. It was observed that in treated ponds,

total heterotrophic bacterial and beneficial bacterial load increased and pathogenic

Pseudomonas load decreased. The bacterial population changed during every fortnight

sampling of the culture period.

A study was carried out by Sivakumar et (1/. (2012) to evaluate the probiotic potential of

Lactobacillus acidophilus 04 (homemade curd isolate) on pathogenic Vibrio spp. in shrimp P.

monodon juveniles. 1. acidophilus showed antibacteria1 activity against Vibrio

parahaemolyticus, Vibrio cholerae, Vibrio harveyi and Vibrio algtnolyticus. Results of the

study validated L. acidophilus 04 has potential probiotic principles to control pathogenic V.

alginolyticus in shrimp aquaculture .

9-
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Pattukumar el al. (2010) studied on the population of Vibrio Parahaemolyticus (pathogen)

and Bacillus (Beneficial Bacteria) in P. monodon (Fabricus, 1798) Culture. The present work

was attempted to evaluate the probiotic activity of Bacillus spp. in shrimp health

management. Based on this, it is concluded that application of suitable and effective

probiotics (Bacillus) will certainly reduce population of pathogens and provide a congenial

pond environment for shrimp culture. However. this could be achieved by the effective usage

of commercially available probiotics for maintaining good pond environment.
\t\
~ Souza et at. (2012) conducted a study on probiotic actions of Bacillus cereus var. toyoi and

Saccharomyces boulardii in silver catfish (Rhamdia que/en) larvae culture. According their

study they declared that both probiorics have an inhibitory effect in vitro against Vibrio

carchariae.

De Paiva-Maia et al. (2013) conducted a study to know the Effect of a commercial probiotic

on bacterial and phytoplankton concentration in intensive shrimp fanning (Litopenaeus

vannameiy recirculation systems. These studies showed significant differences for total

heterotrophic bacteria in the sediment and total heterotrophic bacteria in surface water

\. respectively, for the control and probiotic treatment. These results conclude that the probiotic:J
~ causes changes in the total heterotrophic bacteria in the sediment and percentage values of

Pyrrophyta concentration. improving the environmental quality of the sediment and water in

ponds with closed recirculation systems.

According to the study of Aftabuddin et al. (2013). the average total heterotrophic bacteria

(THB) and total presumptive Vibrio bacteria both in culture water and post larvae were lower

during experimental culture in compared to control culture with the introduction of

probiotics .

10
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3 Materials and Methods

3.1 Study area and duration

This experiment was conducted at Redient Shrimp Hatchery in Shaymnagar, Satkhira by the

joint effort of Worldf'ish Bangladesh" University of Stirling, UK and Khulna University. The

study continued from 15 May to 11 June, 2018. The sample of juvenile shrimp for total

cultivable bacteria were prepared and Vibrio spp. analysis was done in Fish Pathology and

Molecular Laboratory of Fisheries and Marine Resource Technology Discipline, Khulna

University.

3.1 Experimental design

The idea for commencing this experiment was to understand the consequence of using in feed

and water probiotics in shrimp nursiag. As an approach of microbial community

management, the scope in the master thesis was to work with the effect of those probiotics

and its combination on the load of total cultivable bacteria and total Vibrio spp. Therefore,

the experiment was conducted under three treatmments, such as shrimp nursing under the

application of in feed probiotics (PRO-2) (T1), water probiotics (PRO- W) (T2), and

combination of both 'in feed and water probiotics (T3). In addition, a control group (C) was

maintained without any application of probiotic in shrimp nursing. Each of the treatment was

replicated into five times and the nursing was continued for 27 days.

Table 1: Layout of the experiment.

Group Descripticn of Group Repliations

Tl Treated with in feed probiotic (PRO-2) 5

Tl Treated with water probiotic (PRO-W) 5

T3 Combination of in feed probiotic and water probiotic 5

(pR0-2+PRO- W)

C Control! Non-treated tank 5

11-
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3.3 Tank preparation

A total of 20 black fiber glass tanks with the volume of 500 liter water holding capacity was

set up random ely at Redient Shrimp Hatchery. The tanks were washed with chlorine water to

disinfect it and tanks were filled with 450 liter water before starting the experiment. and each

tank volume was 500 Lltank and then it was filled with water. During the study period 20%

water exchange was done from each tank and it was done total 5 times.

3.4 Stoeking and feeding

After tank preparation and set up shrimp larvae, SPF PL15 were stocked in the tanks for

nursery rearing at the rate of 700 PU tank. The animals were fed with a diet having the

protein level of 46%, and the feeding frequency was 6 times a day.

3.5 Composition and application of probiotics

Sanolife'' PRO-2 shrimp probiotic is a well-defined mixture of selected bacillus strains. The

selected bacillus strains are able to grow and perform in the gut of shrimp. Minimum

concentration of bacillus strains bacteria is 2x1010 CFU/g. Sanolife PRO-2 increase

immunity, growth rate and survival while reducing feed conversion ratio (FeR). The use of

the Sanolife PRO- W feed probiotic also suppresses the growth of pathogenic bacteria (Vibrio

spp.) in the gut and breakdown uneaten feed and faces rapidly. PR0-2 commercial probiotics

was applied through mixing with the feed at the rate of 5 g per kilogram of feed.

PRO-W is a water probiotics made with beneficial bacteria Sanolife PRO-W has been

specifically formulated for use in both fresh and sea water. It is composed main1y with

Bacillus strains is 5xl01°CFU/ml. The activity of the Bacillus in Sanolife PRO-W keeps the

water quality optimal, stabilizing the phytoplankton bloom. It promotes rapid decomposition

of waste material and helps to control pathogenic bacteria (Vibrio spp.). The product reduces

..
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the development of blue-green algae, controls the concentration of ammonia and eliminates

nitrate. PRO-W probiotics was applied at 5 g per tonnes of water.

•

3.6 Laboratory requirements

3.6.1 Laboratory equipment's

Autoclave machine, centrifuge machine, electric balance, spirit lamp and burning spirit, Petri

dish, biological dissection box, vortex mixer, bacteria isolating loops, glass rods, oven,

incubator, refrigerator, bio-safety cabinet, micro-pipette, tips and tips 'box (Swanson et al.,

2001) was needed for conducting the study.

3.6.2 Reagents and chemicals

Peptone water. absolute alcohol, sodium chloride (NACL).yeast extract, ethyl alcohol (70%

and 100%), distilled water, TCBS agar media, nutrient agar media powder was required in

this study.

3.7. Laboratory work

3.7.1 Sterilization of equipment's

Test tubes, petri dishes, conical flask, plastic tips and other glassware was sterilized by

autoclaving (VS-1221, Vision Scientific., LTD) at a temperature of 121°C and a pressure of

15 pound per square inch for 15 minutes. Petri dishes, isolating loop, etc. were subjected to

dry heat sterilization at 170°C for 1 hour in an electric oven (Swanson et al., 2001).

3.7.2 Preparation of stock solution from shrimp samples

TIre live shrimp samples and water samples were collect from. the culture tanks. To prepare

stock solution from collected shrimp larvae, it was weighed by an electric. balance aseptically

(HR-200). Samples weight ranged from 0.94g to 2.947g. The weighed samples were then

taken in a sterilize vortex mixer with 5 ml alkaline saline peptone water for proper mixing.

The mixed samples were taken in autoclaved eppendorf tubes for centrifugation at 3000 rpm

13
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for 4 minutes (Centrifuge (5415 D)). After centrifugation the supernatant was collected in an

autoclaved falcon tube for further work.

3.8 Preparation of media

Media were prepared by compounding the required individual ingredients or more

conveniently, by adding distilled water to a dehydrated product which contain all the

ingredients. All Media were available commercially in powdered form.

3.8.1 Preparation of thiosulfate citrate bile calt-sucrose (TeBS) agar media

TCBS agar was prepared by adding 89.0 g TeSS powder in 1 L demineralized water. The

mixture was subsequently heated to boiling point using a magnetic stirrer. Plates were

immediately poured (15 ml per plate) under laminar flow and left to solidify for 30 minutes.

The plates were stored in plastic bags at room temperature.

3~8.2Preparation of nutrient agar (NA) media

Nutrient agar media was prepared by adding 20 g agar powder in 1 liter distilled water,

mixing it properly by deso1ving it, fo11owed by autoclaving at 121 "C for 15 minutes. After

autoclaving the agar media was kept under bio-safety cabinet and 20 ml was transferred in

each petri-dishes. After pouring into the plates it was kept undet the laminar flow to solidify

and used for bacterial inoculation.

3.9 Serial dilution

(+ Serial dilutions were done in sterile falcon tubes each containing 4.5 ml of sterile

normal saline peptone water .

.:. 0.5 ml of stock solution was taken by micropipette and was mixed with 4.5 ml of

sterile normal saline water which gave 10.1 dilution .

.:. From 10.1 dtlution 0.5 ml of solution was taken in another falcon tube containing 4.5

ml saline which gave 10-2 dilution.

14-
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•

.") In this way 10 fold dilutions of the samples were made up to 10-5.

3.10 Inoculation

.:. O.5ml of diluted solution was poured on solid media aseptically by sterile

micropipette .

.:. After this spreading was done by glass L-shaped rod until proper mixing and then

properly covered the Petri dish with aluminum foil and tum opposite and was level

each Petri dish.

3.11 Incubation

After speading, all the plates were incubated at 30°C for 24 hours, After incubation the

bacterial colony grown in the plates in between 10-300 were counted and recorded.

3.12 Data collection and analysis

• The obtain data during th.e experiment was recorded and collected data were accumulated,

grouped and interpreted according to the objectives. Collected data were stored, explored and

analyzed using Microsoft Excel, SPSS and Microsoft Word program to present results and

discussion. One way anova (p<O.05) was done to see the significance difference among the

treatments and pair-wise comparison was done by Tukey post-hoc analysis.
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4. Results

'This experiment was conducted as an approach of microbial community management in

aquaculture, especially focusing on tiger shrimp Penaeus monodon nursing using different

probiotic application. The major goal in the scope of this master thesis was to investigate the

effect of different commercial probiotics on the total heterotrophic bacteria and total Vibrio

spp. load in water as well as in the gut of experimental shrimps.

4.1 Total bacteria count in P. monodon juvenile

The result of this study demonstrated that although not significant. but total heterotrophic

... bacterial count was found higher in shrimps treated with in feed probiotics (PRO-2) (T1)

((2.75±1.3)x107 CFU/g) compared to control group «5.9±O.8)xl06 CFU/g). Similar

observation on total load was observed inP. monodon treated with water probiotics (PRO-W)

«5.60:H.2)xl06 CFU/g) and combination if in feed and water probiotics «6.03±1.6)XI06

CFU/g).

7.6 a
7.4.. 7.2

~ 7J:~
6.8Q....
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6.6,..J
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Figure 1. Total heterotrophic bacterial load in shrimp juvenile after a 27 days nursing

using in feed, water and combination if in feed and water probiotics. The error bars
represent the standard deviations of five replicates. Different letters indicate significant

difference among the treatments (one-way anova, .P«"05).
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4.2 Total Yibrio spp. eount in P. monodon juvenile

In contrast to total heterotrophic bacteria, although not significant, but total Vibrio spp. count

in juvenile after 27 days nursing was found to have lowest in T3 «(1,37±0.8)x 103 CFUlg) and

TI «4.8:±2.4)xl03 CFtJ/g) compared to control «(1.02:1:0.6)x104 CPU/g) and 12

(1.79±O.8):<104 CFU/g). That means P. monodon juveniles under the treatment of in feed

probioties (T I) and its combination with water probiotics (T3) had good effect on the

lowering of total Vibrio spp. load in the animals body (Figure 2).
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Figure 2. Total Vibrio spp, load in shrimp juvenile after a 27 days nursing using in feed,
water and combination if in feed and water probiotics. The error bars represent the
standard deviations of five replicates. Different letters indicate significant difference
among the treatments (one-way anova, P<O.05).
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4.3 Total bacteria coont in water body

The results of this experiment revealed that T2 «4.2±O.5)xl06 CFU/ml), where water

probiotics(PRO- W) was used showed to have higher total heterotrophic bacterial count

compared to control group (1.36±1.1)xl06 CFU/m) as well as T3 «7.57±3.5)xIOs CFU/mt)

(P<O.05) (Figure 3).

~
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Figure 3. Total heterotrophic bacterial load in the water of .P. monoeon nursing tanks
after a 27 days nursing using in feed, water and combination if in feed and water
probloties, The error bars represent the standard deviatlons of five replicates. Diffe.rent
letters indicate significant difference among the treatments (one-way aaova, P<O.05) •
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4.4 Total Vibrio spp. count in water body

from this experiment, although not significant higher number of Vibrio spp. was found in T2

«2.9±1.7)xIOs CFU/mJ) compared to other treatments. Vibrio spp. was lowest in II

«7.2±3.8)y.I03 CFU/ml), followed by C «1.1l±{).6)xI04 CFUlml) and T3 «1.18±O.4),xl04

CFU/ml) (Figure 4).
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Figure 4. Total Vibrio spp. load in the water of P. monodon nursing tanks after a 27
days nursing using in feed, water and combination jf in feed and water probiotics. The
error bars represent the standard deviations of five replicates. Different letters indicate
significant difference among the treatments (one-way anova, P<O.05).
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5. Discussion

In general, diseases in aquaculture practices are mostly caused by Vibrio spp. and it has been

referred as the largest economic loss in the shrimp hatchery due to mass mortalities

(Shivakumar et al., 2012)' So water quality control and microbial community balance are

necessary for successful shrimp cultivations (Raman et al., 20] 3). To control the microbial

community and the pathogens, the use of beneficial bacteria (probiotics) instead of antibiotics

in aquaculture is increasing demand for its more environment friendly aquaculture practices

throughout the globe (Kumar et al., 2013). Nowaday, the use of probiotics in aquaculture

• might represent a valuable mechanism to increase shrimp growth and survival rate. In

... general, the Gastro Intestinal Tract (Glf') of the aquatic animal is mainly composed of gram

negative bacteria being the genera Vibrio, Pseudomona s , and Aeromonas predominant (Vine

et ol., 2006). So, the incorporation of beneficial gram positive (probiotic) bacteria in feed can

modify its gastro intestinal tract (Vieira et al., 2(07). Several studies have demonstrated that

such bacterial micro-biota can be modified by the addition of Gram-positive bacteria

(probiotics) in the feed (Ziaei-Nejad et al., 2006; Vieira et al., 2008) or in the culture water

• (Rengpipat et al., 1998).

At present the culture of brackish water shrimp, P. monodon is increasing due to its taste •...
price, candidate of human nutrition and market demand fOT both national and international

markets. To increase the production of shrimp, disease free and healthy shrimps seed are

important criteria. There are several traditional and non-scientific farms that's mostly depend

on shrimp seeds which are caught from the river as a result demand of shrimp seeds did not

fulfill. So considering the need of healthy and quality shrimp seeds throughout the year

hatchery management is practice but hatchery faces many problems like unpredictable

mortalities due to bacterial attack and controlling Vibrio spp. is a major challenge for

hatchery operations (Soundarapandian and Babu, 2010). In order to overcome from this

..
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situation microbial management in the hatchery is mandatory. The present investigation was

undertaken to know the effect of probiotics on the bacterial growth of cultivable shrimp

larvae and water in hatchery. In the present conducted study the abundance of bacterial

growth of marine water shrimp P. monodon was monitored after subjecting to the treatments

with water probiotics and feed probiotics for a culture period of twenty seven (27) days. P.

monodon larvae were cultured in four different tanks, subjected to different treatments. The

first tank was treated 'with commercial feed probiotic (PRO-2); the second tank was treated

with commercial water probiotic (PRO-W). In the case of third tank both in feed probiotic

and water probiotic (PEO-2+PRO- W) were used and the fourtb tank was control. In the

present study Vibrio spp. were enumerated 'Usingwidely recognized culture based techniques .

In the experiment, total heterotrophic bacterial count was found higher in feed probiotic

treatment (Tl) in shrimp than control and other tanks. The results of this study is also similar

to the previous observation of Sivakumar et al. (2012) where they stat.ed that higher total

bacterial count was recorded ill shrimp fed with feed probiotics (5.2 :!: 0.53 x ]08 CFU/g)

compared to control tank. In an another observation which was conducted by Aftabuddin et

al. (2013) declared that in post larvae the recorded total heterotrophic bacteria was 5.4

±1.7Oxl02 to 2.38±O.78xl04 CFU/g was higher than control tank (2.3±O.3x103 CFU/g) that is

nearly same of this present observation value.

Sivakumar et at. (2012) reported that total Vibrio spp. count was recorded in Of tract of

control group (50 ± 0.21 x 1010 CFU/g) and due to introduction of probiotic feed total Vibrio

count was decreased in GI tract of shrimp. Results of this study showed that Vibrio S'PP.

counts were reduced in the probiotic treated shrimp larvae because of using feed probiotic in

treatment tank (TI) and combined application of feed probiotic and water probiotic tank (T3)

compared to control tank (C) and water probiotic treatment tank (T2). Same results like this

study in order to Vibriosis was estimated by Aftabuddin et al. (2013) and they said that the
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Vibrio spp. count decreased with the introduction of probiotics and increased in control tank

and also said that this finding coincide with the works of Moriarty (1998). Prabhu et at.

(1999), Dalmin et at. (2001) and Das et 01. (2006).

In contrast. total heterotrophic bacteria in water were counted more in T2 than control tank

and T3. Same results were investigated by Otta et at. (2001) in total plate count of shrimp

rearing water in a number of P. monodon hatcheries in India was reported in ranges of 1Q2 to

104CFU/ml and 104 to 107CFU/mJ. In an another experiment conducted by Sung et al. (2001)

put out their finding on total bacterial count of three P. monodon grow out ponds which were

in a range of 2)<103 to 3xl06 CFU/ml that's revealed agree with the present experiment.

Vaseeharan and Ramasamy (2003ab) were broadcasted the mean value of total plate count of

shrimp rearing tanks of nine different P. monodon in India, which was 3.08 ± 028 x

1<PCFUiml. The finding of total bacterial count from the current study in shrimp rearing

water is almost similar of the previous reports.

In the present experiment the Vibrio spp. counts were generally lower in water for feed

probiotic treatment (TI) compared to other treatment. The investigated finding of this study is

related with the observed value of Srinivas et al. (2014). In their study they observed that

total Vibrio count in the water of the control pond at ninety days of culture was 30.0x 102 ±

0.47 CFU/ml and the total Vibrio counts in the experimeutal pond A and pond B were

recorded as 29.0x l()2 ± 0.23 CFU/ml and 2.63x 102 ± 0.32 CFU/ml in the pond water.

It is demonstrated that the combined application of feed probiotic and water probiotic

presented a protective effect against the pathogens Vibrio harvei and white spot syndrome

virus (Balca'zar, 2003). Srinivas et at. (2014) also conclude that all the culture ponds or tanks

where the application of probiotics is followed there was reduction of the proliferation of the

bacteria. Shakibazadeh et al. (20 l2) reported that total aerobic heterotrophic bacteria count or

total plate count of shrimp rearing water on TSA was 2.9x 104 CFU/ml and bacterial counts of

22-
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different rearing tanks did not exhibited any significant difference (P<O.05). The observed

findings of the current study are quite similar of the previous study. According to the study of

Aftabuddin et al. (20J3) following their study conclude that the average total heterotrophic

bacteria (THS) and total presumptive Vibrio spp. bacteria botb in culture water and post

larvae were lower during experimental culture in compared to control culture with the

introduction of probiotics. Supamattaya et al. (2005) reported according to their results value

and finally revealed that the use of AquaStar® Hatchery in feed is effctive in reducing the

total number of Vibrio spp. bacteria found in the hepatopancreas and intestine of white

shrimp (Panaeus vannamei), which can reduce the risk of infection and in the present study

total vibrio count was lower in number both in shrimp body than control tank It has been

reported that use of probiotics improved water quality and reduced the pathogenic Vibrio spp.

(Dalmin et al., 2001) .
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6. Conclusion

In the present work two types of probiorics like feed probiotic (pRO·2) and water probiotic

(PRO-W) and combination of both probiotics were applied in culture of shrimp nursing

system due to know the effect of probiotic on shrimps larvae and water body. Probiotics

played a vita] role in bacterial disease resistance and proliferation of gram positive bacteria.

From the results of the present study it might say that Vibrio spp. were counted lower on

shrimp's body when treated 'with feed probiotics (PRO-2) and combination of feed probiotic

and water probiotic (PRO-2+PRO-W) but probiotic might have no effect on water body.
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