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ABSTRACT

The competence of the commercial probiotic consertiEcotra as water and soil probiotic in enhancing the
water quality, growth, survival and feed conversairiitopenaeus vannamei were investigated forebgitld with
lesser feed conversion ratio (FCR). Three test pdrehted with Ecotrakand three control ponds were used in the
study for the duration of 119 days. Weekly invasitig at regular intervals were conducted on boxiperimental
groups for physicochemical parameters of water lvimg temperature, pH, salinity, transparency, dised
oxygen (DO), hardness, and average body weight\)A® favour proper feed management and pond manege
strategies. Total production, survival numbers,véual percentage, ABW, feed conceded and feed siomeatio
(FCR) were analysed post harvesting in both test eontrol ponds. Significant differences (P < 0.pQlere
observed in the parameters like transparency andimess between the test and control ponds. Watalitguvas
observed to be nutritive in the test ponds treatétth EcotraxX. This was also proven by the productivity with
significant difference (P < 0.001) between the eixpental groups. Test ponds treated with Ecotraad exhibited
higher production, survival percentage, ABW, feethsumption with attractively lesser FCEcotraX (TIL
Biosciences) was highly effective in maintaining $oil and water quality parameters, engenderintjenggrowth,
survival, ABW, yield and impressive FCR in L. vaneashrimp aquaculture. Thus generating higher nexeto the
aquaculturists and contributing to the economicwgtio of the country.

Keywords: EcotraxX, Aquaculture, Soil probiotics, Water probioticadaTIL Biosciences.

INTRODUCTION

In recent years, aquaculture has grown immensalydae to high economic and export value, penaegithgls are
of high significance in the global aquaculture netirkrhe annual production of shrimp is approximageimillion
metric tons. However, the current global demandbioth the wild and farmed shrimp is more than 6iian
metric tons per annum [1]. In order to meet the @etnand increase production, water quality is asmapncern to
be taken care of. Water quality is the centraldafdr a successful shrimp aguaculture as wateteseas the culture
medium for the growth of the shrimps. The qualitymater deteriorates with the progress of culturd encrease in
biomass which may lead to less nutritive water atiter microbial infections as a result of the acalation of
metabolic waste of cultured organisms, decompasitsd unutilized feed and decay of biotic materig®g.
Antibiotics were once considered to be a remedycamcently its usage in shrimp aquaculture was ipitgd as this
leads to the emergence of various drug resistaotomiganisms through adaptation or by genetic engdd3].
Hence, the use of probiotics as biological conagénts is increasing with the demand for more enwient
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friendly aquaculture practices. In order to be @er®d as biological control agents in aquacultyr@biotics
should be non-pathogenic and biochemically and iplogically well characterized. They should be natm
inhabitants of the host and able to survive andvgabthe site of application while exerting theanieficial effect.
Finally, they should maintain their viability ancctiity throughout product manufacturing and sterad].
Probiotics in aquaculture have been shown to haveral modes of action: competitive exclusion atpgenic
bacteria through the production of inhibitory corapds; improvement of water quality; enhancemernitrohune
response of host species; and enhancement ofiowitof host species through the production of seimgntal
digestive enzymes [5]. Irianto and Austin, [6], oejed that the application of beneficial microorigams Bacillus,
Lactobacillus, Nitrosomonas, Cellulomonas, Nitroteac Rhodoseudomonas, Nitrosomonas and Acinetaf)acte
would be very useful for controlling the pathogemiicroorganisms and water quality.

The present work investigates the efficacy of themercial probiotics consortium, Ecotfax flagship product of
TIL Biosciences (An Animal Health Division of Talidelndia Limited), in enhancing the water qualitypwth,
survival and feed transformation of the white lagrap, L. vannamein semi-intensive pond culture system.

MATERIALS AND METHODS

Study area

The study was carried out in Minerva Aqua Farm fedaat Kurru Island (14°42’50"N and 80°7'5"E), Aty
Nellore, Southeast coast of India (Figure 1) dutimg period of March to June. Each pond selectedhi® study
was of 1h area. Water used for the semi-intengiltere was pumped from the creek in to the pond plesiching.
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Figure 1: Map showing the study area, Kurru Island,Nellore, Andhra Pradesh

Probiotic strains in Ecotrax®

After repeated screening for the probiotic chamstie features as water and soil probiotics, sepetential

Bacillus strains were selected out of several heahdstrains based on its efficacy as biological mdragents,

biochemical and physiological properties, viabil#gd activity throughout product manufacturing atokage. A
consortium was formed and checked for the above peoperties in order to develop them into a prodoc
commercial scale. The probiotic consortium compassiof the product, Ecotr@(TIL Biosciences, Animal Health
Division of Tablets India Limited, Chennai, Indig)furnished in the Table 1.
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Table 1: Composition of EcotraX (per 1000 gms)

S. No Strains Cell count
1. Bacillus spABPL 135 2 x10°
2. Bacillus SpABPL 136 2 x10°
3. Bacillus spABPL 025 2 x10°
4. Bacillus SpABPL 026 2 x10°
5. Bacillus spABPL 142 2 x10°
6. Bacillus spABPL 144 2 x10°
7. Bacillus mesentericiSOA 2x1C0

Experimental design

Trials were carried out with six ponds categorizgd two groups’ test and control group with thpands for each
group. Three test ponds were treated with Ec8traater source, surface topography, seed procutemen
maintenance, pond preparation, seeding strategphysicochemical parameters of the water in allpgirds were
maintained alike in order to make rational invesiign with least possible variation. Physicochelnpeaameters of
water responsible for the growth of the animalgdféntake, Feed Conversion Ratio (FCR), and surwiexre
analysed.

Pond preparation

The waste materials in the ponds were removed bgpping from the excavated ponds and tilled forpgro
preparation. It is then allowed to sun dry in ortieoxidize the hydrogen sulphide and eliminateeptbbnoxious
gases. Post drying, required amount of burnt li@&d) was applied in order to elevate the tempezatnd thereby
eliminating the microbes and other organisms. Sidilwas recorded in the pond using pH pen (Ermar)appon
calculating the average pH of the ponds, requiradumt of agricultural lime was applied to maintéie optimum
pH. Initially, water levels in the ponds were mained at 1.5 m level. Ponds were then bleached 3atlppm
bleaching containing 30% chlorine. In order to pdevproper aeration, four paddle wheel aeratotdR2ach) were
fixed in the four corners of the pond. Subsequeritly enhancing the growth of planktons and to seipent other
minerals and carbon source, fermentation juice I@&) was prepared and added to the ponds along wit
commercial probiotic, Ecotréxand other pre seeding constituents in the testip@md without Ecotréxin the
control ponds. Physicochemical parameters of themweere checked.

Table 2: Required constituents for pond preparationper hectare

S. No. Ingredients | Quantity (kg)

Fermentation juice constituents

1. Jaggery 10

2. Dried yeast 0.250

3. Ground nut cake 15

4. Rice bran 15
Pond preparation

5. Diamino phosphate (DAP 15

6. Agricultural lime 500

7. Ecotra® 1

8. Urea 20

9. Extramin (Minerals) 10

Physicochemical parameters of test and control porsd

The physicochemical parameters exhibiting the watelity of the shrimp culture pond was monitoregt® in a
week with regular intervals at different cornergtod pond. Water salinity was measured using aptathand-held
refractometer (Erma, Japan), pH was measured wdiegtronic pH pen (Erma, Japan), and temperature wa
measured using standard Celsius Thermometer. Blselded oxygen was estimated by modified Winklerethod

as described by Strickland and Parsons, [7]. Thel teardness of the water was estimated by compiekac
titration using EDTA [8]. Transparency was measuraded on the penetration of light using a Sedski d

Seed stocking

HealthyL. vannameieeds were procured from a commercial hatcherynaard transported in oxygenated double
layered polythene bags. Pre stocking, the seeds asalimatized to the pond ambience and water loyvidg the
seed bags to float on the water surface in eact far30 min. The bags were then opened and thd pater was
slowly introduced to the bag by sprinkling on teethags for 60 min to match with the pond water igual
Consequently, the bags were shuttled to variouts mdrthe pond and the seeds were released sldby.seeds
were stocked at a density of 36/m
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Feeding profile

The shrimps were fed with Godrej White Diamond fé@ddrej Agrovet Limited, India). The feeding schidwas

based on the feed chart provided by the companpl€T2). Blind feeding was done for initial 25 dayster, the

feeding was adjusted based on the check tray aftsemvand sampling conducted periodically on ev@ayurday.

Two check trays were mounted on two sides of thedpaver catwalk alongside the feeding area for tooinig the

health status of the animal and feed intake. Ireotd cover wider area in the pond surface, feesl bvaadcasted
over the pond through rope method using floats foues a day.

Table 3: Feeding profile as prescribed by the manafturer (Godrej Agrovet Limited, India)

. . Feeding rate
Feed No.| Feed type | Shrimp weight (gms) (as % of body wt.)
1 Crumble PL 15-0.6 20-9%
2 Crumble 0.5-2.0 10-5%
3 Mini Pellet 2-5 6-4%
3P Pellet 4-12 4.5-3.5%
45 Pellet 10-18 3.5-2.2%
4 Pellet >18 2.2-1.8%

Ecotrax® application profile

The recommended dosage of Ecofréor stocking density of 30/fwvas 400 grams/acre at a frequency of 7 days.
The recommended dosage level of Ecdtrint various pond sizes, is mentioned in the Tabl&he recommended
dosage of Ecotr&was mixed with the pond water of the same pond laficbut for 20 mins with mild aeration
during morning hours. Later, the mixture was gersyinkled over the pond via., the rope method gisloat
evenly over the pond and the pond was properlytegfallowing the addition of Ecotr&x

Table 4: Standardized dosage of Ecotrédas per manufacturer (TIL Biosciences, Animal HealthDivision of Tablets India Limited, India)
instruction

S. No. | Stocking Density (SD) / i | Quantity (gm) / acre | Frequency (days)
7

1. 10-20/nt 200
2. 20-30/nf 400 7
3. 40 —50/n? 600 7

Growth, survival and feed transformation analysis

Sampling was done in test and control ponds oneevireek with regular intervals during the early tsoof the day
with a cast net of known diameter (3.2m). The tatahber of shrimps caught per haul and individuaight of the
shrimps was recorded. Growth of the animal wasyaedl using the data acquired from weekly samplepprts.

Average Body weight (ABW = Wet weight of the animals / No. of animgls
Weight Gain (%) = [(Final weight — Initial weight)/Initial weightk 100

Post harvesting, the total production, animalsisadsand the percentage of survival was calculbtesd on the
harvesting data acquired. The data acquired fremest and control ponds were compared and analysed

Survival Nos/pond = Animal count x Wet weight of produced shrimpdBiass)
Survival (%) = (No. of animals survived / No. of animals statke 100

At the end of the culture period, shrimps in bdth test and control ponds were harvested. A bagvasffitted on
outlet canal with 20 numbers mesh of width 1m anength of 4 m. The water was released and thengisriwere
caught and collected. The cumulative feed consuweesl calculated for every pond and the feed conwensitio
(FCR) was calculated based on the data acquiradchpogesting.

| Feed Conversion Ratio FCR) = Cumulative dry weight of feed / Wet weight obguced shrimp (Biomass)

Statistical analysis

Data are presented as mean * SE. The results weitgsad by the Studentistest to determine the significant
difference P < 0.001) between the control and test ponds. tAtistical calculations were performed using SPSS f
Windows version 11.5 (SPSS Inc, Chicago, IL, USA).column charts were plotted using Origin 6.1 ignLab
Corporation, Massachussets, USA).
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RESULTS AND DISCUSSION

It is vital to provide shrimp with a healthy enuimoent and probiotics has a great deal of potef@jaln this study,
we ascertained the augmenting efficiency of the reemgial probiotic consortium, Ecotraen soil, water quality,
growth, survival and feed conversion ratio of séménsive pond culture system lof vannamefor a period of 119
days with a control group without administering fag” and test group with Ecotr&administration. Addition of
probiotic as water cleanser was found to be hidfageficial in the water quality management [2pwever, the
efficacy of a probiotic depends on many factorshsas species composition, application level, fregyeof

application and environmental conditions. Hencgnificant physicochemical parameters of water ificing the
growth, survival and feed transformation was soiméid following standard application proceduretaf probiotic
prescribed by the manufacturer upon various testing

Water quality plays a pivotal role in the succeskfuwvannametulture. As the culture proceeds, the quality afew

deteriorates due to the accumulation of metabafiamic and inorganic waste materials, biotic mater@and unused
feed decomposition [10]. The growth of the shrimgmains unaffected until equilibrium is maintaineztween the
internal and external system of the animal. Howgtheés equilibrium is distressed when there is impant in the

water quality parameters, which consequently mékesnimal vulnerable to diseases due to stresshaisdstunts
growth and survival. Despite of the above discudsets, probiotics are reported to effectively dedth these

issues and improve water quality, growth rate, isahand feed transformation in farmed shrimps [11]

It has previously been reported that, improved wetelity has especially been associated \Bi#ttillus species
[11]. The fundamental fact is that, gram positiacteria are better converters of organic mattek haccarbon
dioxide and involved in the conversion of ammoroanttrate through nitrite as well thus favouring tgrowth.
Stability of commercial probiotics is a key factmd EcotraX is a consortium of seven potentBécillus species
selected after various testing procedures andestifically proven to be stable for two years.

The seeds were stocked with stocking density o30The physicochemical parameters were analysed ionae
week with regular intervals in both experimentabgs. The values are represented as means witthastaarrors

of three replicates for each group (mean + SE; 8).=The data obtained were then analysed stafigtiaad
determined for significant differenceB & 0.001) by Student'stest between the control and test groups and is
presented in the Table 5.

Table 5: The values of physicochemical parametergcorded on control and test ponds

S. No. Parameters Values
Control ponds | Test ponds P value
1. Temperature ('C) 29.666 +0.2 | 29.769+0.2 0.02954
2. pH 8.027 0.1 8.005+0.1 0.66373
3. Salinity (ppt) 31.277+0.3 | 31.055+0.3 0.85182
4. Transparency (cm) 34.388 + 0.5 27.0+0.5 1.1185E-12*
5. Dissolved Oxygen (ppm) 4.261 £0.2 4.233+0.2 0.47993
6. Total Hardness (mg/L) | 1344.389 + 15| 1110.944 + 13| 3.92364E-13*

#Values are means with standard errors of thredicates for each experimental group (mean +SE; 8)=
* Significance at P < 0.001 as determined by Sttiddrtest

Temperature is one of the most important envirortelgrarameters in shrimp aquaculture as it directijppences

the metabolism, oxygen consumption, growth, mogléind survival. Sudden change in temperature nfagtahe
shrimp immune system. But, Rengipgtt al, [12], mentioned that the use Bfcillus species provided disease
protection by activating both the cellular and huahdmmune defense mechanism in tiger shrirBenaeus
monodo. Maximum temperature in the control group thromgithe study period was reported to be 34°C aed th
minimum was observed to be 25°C. Maximum and mimimamperature was reported to be the same in beth t
experimental groups and hence, no significant diffee P < 0.001) was observed between the control and test
group (Figure 2). However, the animals in the pestds remained healthier than the control. This brague to the
seven potentiaBacillus species enriched in the product Ecotrax

pH is yet another significant physicochemical paztan effecting the growth of the shrimps to a higketent by
impelling the metabolism and other physiologicabgasses in the biological system. pH and photosgighare
almost directly linked as higher pH infers highéomsynthesis and higher fertility. Perhaps, thidlie to the fact
that, water fertility leads to healthier planktomodim, which subsequently leads to higher photossith
Ramanatharmt al, [13], reported that, the optimum range of pHuieed for maximum growth and production of
penaid species is 6.8 to 8.7. pH in control antifeads ranged from 7.8 to 8.5 and hence no saarifidifference
(P < 0.001) was observed between the control andotasds (Figure 3). This could be considered aogieanum
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pH required for healthy shrimp culture as certailisslike bicarbonate has to be present fundanignitathe water
medium for growth, reproduction and other physiaabactivity.

Temperature in control and test ponds

I Control
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30

25

20

15

Temperature (C)
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0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105112119126
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Figure 2: Values of temperature recorded on controand test ponds for a period of 119 days at regulantervals of 7 days
*Results are presented as means with standard wbthree replicates for each experimental granedn +SE; n = 3)

pH in control and test ponds
10

I Control
[ Test

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105112119126
Days Of Culture (DOC)

Figure 3: Values of pH recorded on control and tesponds for a period of 119 days at regular interva of 7 days
*Results are presented as means with standard wbthree replicates for each experimental granedn +SE; n = 3)

The above discussed two physicochemical parametargerature and pH were dependent on each othan to
extent. According to Le Chatelier's Principle, tfrward reaction involving the formation of hydragéons
(hydroxonium ions) and hydroxide ions from wateamsendothermic process absorbing heat as follows,

HZO(I) = H+(aq)+ OH—(aq)
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If the condition of a reaction in dynamic equililom is changed, the position of equilibrium movesdonter the
change made. Hence, when the temperature of ther vimtreases, the equilibrium will move to lowese th
temperature. This process takes place by absothmgxtra heat. This exemplifies that the forwagdction is
favoured leading to increased formation of hydroged hydroxide ions.

Salinity is considered to be the most vital fadtopropelling many functional responses of the mbribiological
system as metabolism, growth, migration, osmoticab®ur, and reproduction. High salinity confersremased
immunity to the shrimps against diseases, but encther side, stunts growth. In low salinity theslslvecomes
weak and the animal may become susceptible to sised houghl. vannameis familiar for its wide range of
salinity tolerance, maintaining an optimal salinisya must for successful shrimp culture. Neveebs| salinity
depends upon various factors like season, raintathperature and water condensation. Salinity mrfigem 26 to
37 ppt in the control and test ponds. However eligmo significant differencé?(< 0.001) was observed between
the two experimental groups (Figure 4).

Salinity in control and test ponds
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Figure 4: Values of salinity recorded on control ad test ponds for a period of 119 days at regular tervals of 7 days
*Results are presented as means with standard gwbthree replicates for each experimental grauedn +SE; n = 3)

Dissolved oxygen is yet another critical factoruiegd for the respiration of shrimps, in maintamia balance
between the biological system and chemical enviemtnand maintaining the hygiene in the culture gond
Decreased oxygen level induces the reduction cdites to ammonia, which is toxic to the shrimpsl$b impedes
metabolic performances in shrimp and can reducathr@and moulting which leads to increased mortdlit¥].
Thus, it is important to maintain aeration in thdture ponds by setting up required aerators. Ruaar study,
mechanical aeration was temporarily stopped atlaegntervals during daytime with sunlight, as gteotosynthesis
will be higher in the presence of sunlight by the/foplanktons, thus leading to increased oxygeellévan the
control ponds. The dissolved oxygen level was oleseto be in the range of 4 to 4.4 ppm in the adrand test
groups with no significant differenc® & 0.001) between the two groups (Figure 5). Thaighoxygen level in the
control and test ponds were not significantly diéfet, ponds treated with Ecotfain test ponds had better
planktons bloom and hence increased oxygen lewaluféing the growth of animals and restricting thee wof
oxygen releasing chemicals. Thus favouring the ewjuare farmers by helping their economy througttieg the
expenditure spend on chemicals.
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Dissolved Oxygen in control and test ponds
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Figure 5: Values of dissolved oxygen recorded on itvol and test ponds for a period of 119 days at gular intervals of 7 days
*Results are presented as means with standard wbthree replicates for each experimental granegn +SE; n = 3)

Transparency in control and test ponds
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Figure 6: Values of transparency recorded on controand test ponds for a period of 119 days at regulantervals of 7 days
*Results are presented as means with standard ewbthree replicates for each experimental granpdn +SE; n = 3)

Transparency is a factor exemplifying the plankldaom. Phytoplankton plays a significant role ire thond
ecosystem and minimizes the water quality flucaraithereby enriches the water quality and suppihesbkacterial
growth [2]. Higher the transparency, lower the gtan growth. Probiotic bacteria develop healthiéwon by
nourishing the water with the enzymes producedhkybiacteria and enable the proliferation of berafhyto and
zooplankton, which forms as the natural feed fer fileshly stocked post larvae. Also, it reducesitic&lence and
development of filamentous algae. Transparencyhe dontrol group ranged from 31 to 39 cm. Nevees$s|
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transparency in test ponds ranged from 23 to 29T¢ra.means of the two experimental groups werebtotnd the
variation was observed to be statistically sigaific @ < 0.001) by Student’stest between the control and test
groups with theP value of 1.1185E-12 (Figure 6). In our study Eaxtrapplied in the test ponds reported less
transparent than the control ponds with signifiadifferences. The visual appearance of the ponéniatEcotraX
applied ponds were observed to be hygienic wittthiea animals during sampling with no infectiors\aell.

Water hardness is caused by the presence of déskdicarbonate minerals like calcium bicarbonatd an
magnesium bicarbonate. Water hardness is deternfigieithe concentration of multivalent cations in theter.
Multivalent cations are positively charged metaihpbexes with a charge greater than 1+. Commonmafiound in
the hard water include aand Md". The total water hardness is the sum of the mmacentration of Ca and
Mg?*in mol/L. Agricultural lime was also used to softéwe water through lime softening and probioticeared in
EcotraX’ has found to enhance the process of lime softemiigthus decreased hardness of water in thedassp
Total hardness estimated using complexometrictibitamethod showed statistically significant difece P <
0.001) between the means of two experimental grauigs P value of 3.92364E-13 (Figure 7). Total hardness
ranged from 1170 to 1461 mg/L in the control poadd from 1017 to 1191 mg/L in the test ponds, #xfsbiting
significant difference ¥ < 0.001). Total hardness in the test and contomids was observed to be significantly
different with lesser hardness in the test poreistéd with Ecotra

Total hardness in control and test ponds
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Figure 7: Values of hardness recorded on control ahtest ponds for a period of 119 days at regular tervals of 7 days
*Results are presented as means with standard gwbthree replicates for each experimental grauedn +SE; n = 3)

The growth, survival and feed transformation werkeulated post harvesting and is presented in HiEeTo.

Table 6: The values obtained on growth, survival athfeed conversion in control and test ponds

S. No Particulars Values

) Control Ponds | Test ponds P value

1. Stocking Density / m 30 30 -

2. DOC 119 119 -

3. Initial weight (mg) 427+0.3 427+0.3 0.56144

4. Final weight (gm) 26.31+£0.3 33.33+0.3 | 2.81084E-7*
5. ABW (gm) 26.31+0.3 33.33+0.3 | 2.81084E-7*
6. Total production (kg) 6674.11+1.2 | 9318.33 +1.7| 2.13583E-10*
7. Survival nos. 253672 +45 | 279833 +51 | 4.19236E-12*
8. Survival (%) 84.55+0.2 93.27+0.2 | 2.15988E-6*
9. Count 38+5 302 -

10. Feed consumption (kgg) 10603 + 10 11781 + 10 0.5526

11. FCR 158+0.4 1.26+0.1 1.57227E-4*

#Values are means with standard errors of thredicapes for each experimental group (mean +SE; 8)=

* Significance at P < 0.001 as determined by Stiidertest
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Comparatively, the average body weight of the sprisnsignificantly higher® < 0.001) in test ponds (33.33 + 0.3
gm) administered with Ecotrfxhan that of the control ponds (26.31 + 0.3 ghgtal production of the shrimps
(biomass) was significantly higheP (< 0.001) as well with 9318.33 + 1.7 kg harvesteahf the test ponds, in
contrast to 6674.11 + 1.2 kg in the control poridse survival percentage in test ponds were 93.2724% with
survival numbers of 279833 * 51. Whereas, the sahpercentage in the control ponds were 84.552+%9.with
253672 £ 45 animals survived out of 300000 seedsksd and significant differenc® < 0.001) was observed
statistically. Feed consumption in test ponds wasparatively higher than the control ponds and feaversion
ratio (FCR) was 1.26 + 0.1 in test ponds and 1.%B4+in control ponds and significant differen&e<0.001) was
observed (Figure 8). Paul Raj, [15], reported that average Indian cultured food conversion ratese varied
from 1.5 to 1.75.

FCR in control and test ponds
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Figure 8: Values of FCR calculated on control anddst ponds post harvesting after a period of 119 day
*Results are presented as means with standard ewbthree replicates for each experimental granpdn +SE; n = 3)

Effective feed management strategy plays a keyinotgenerating profit for the farmers and playsgmigicant role
in the pond and animal maintenance as well. Feedagament could be highly maintained with thorough
monitoring of check trays and effectiveness in giogl the logic by correlating the feed consumptieith other
parameters, past sampling data, physicochemicahpeters, topography of the pond, history of praduacin the
pond, application of chemicals, minerals and priso It has to be kept in mind that, the feed teabe managed
properly in days of special importance like new matay and eighth and ninth day following the newomalay
and half-moon day where maximum shrimps undergoltingu Periodic sampling also plays a vital rolesimrimp
culture. By conducting weekly samplings, growth dmedlth status of the shrimps could be effectivabnitored,
which eventually helps in efficient feed managemélgon every weekly sampling, the growth and averagdy
weight of the animals in the probiotics, Ecoftareated test ponds were found to be higher tharctmtrol ponds.
This growth and average body weight increase imgdw treated with probiotics is in line with a sfutbnducted by
Soundarapandiaet al, [11].

In the present study, control ponds were foundetanfested with bacterial infections and an incienf luminous
bacteria was visually observed during night timkisTeventually led to unhealthy animals and incdasortality.
Frequent black gill problem was also observed i ¢bntrol ponds. In addition, the incidence of thgsolved
oxygen problem was also encountered in the comomids during nights and was controlled applying gexy
releasing chemicals. However, mortality in the coinponds remained inevitable. Whereas in thegesats treated
with the probiotic consortium, Ecotrixthe animals and water quality were in good cémuiand no incidence of
bacterial infection, gill problem and dissolved gey deficiency was observed. Furthermore, the mttatu and
survival were remarkable in the test ponds withatgeprofit to the farmer. Priyadarshiti al, [16], reported that,
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the benefits of probiotics include improved feetligaenzymatic contribution to digestion, inhibitiof pathogenic
microorganisms, increased immune response, betterwquality management and improved degradation of
metabolic organic and inorganic waste material® bdmmercial probiotic consortium, Ecotfaxas conferred all
the aforementioned properties to the shrimps intéds ponds and thus paved the way for greateruptimah,
superior water quality and pond management withotitffe and attractive Feed conversion ratio.

CONCLUSION

To conclude, the commercial probiotic consortiunspEaxX’ has been observed to be highly effective in water
quality management by developing healthier algabbi by nourishing the water with the enzymes preduay the
component bacteria, reducing the incidence and ldenent of filamentous algae, enabling proliferatiof
beneficial phyto and zoo planktons, degradatiormetabolic organic and inorganic waste in the pontton,
elimination of pathogenic bacteria, improved fegdamd overall health and production of the cultwsladmps. This
could be a potential bio-fertilizer and bio-contaalditive of choice to aquaculture farmers for dregield and lesser
FCR.
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