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ABSTRACT

The aim of this research is the study of effect of dietary probiotic in diet on growth rate and survival rate

of rainbow trout (Oncorhynchus mykiss) in 2010 in Iran. For this study two groups selected as case and

control groups (each group containing fifteen fishes) with three replicates for each group and they were studied

prospectively. Both groups were equally fed by oral commercial probiotic (Protexin) containing 2×109

microorganisms per gram. During the course of rainbow trout feeding with probiotic, their growth factors

including survival rate, the rate of weight gain were calculated separately in both study groups. To compare

the quantitative data of the two groups, independent T-test and to compare qualitative data, Chi-square test was

used. According to the results of our study, the use of commercial probiotic in rainbow trout was led to a

significant increase in weight and growth rate of rainbow trout in case groups at the end of breeding period.
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Introduction

The global aquaculture industry has grown

rapidly in the past decades as a consequence of

enhanced fish meal requirements for commercial feed

manipulation. Rainbow trout culture is economically

important in Iran and bacterial infectious disease in

trout farming seems to be the major reason for

decreasing the production level in some farms [2].

The occurrence of sub-clinical infections under

farming conditions probably lead into reduced growth

and increased mortality [12]. In order to make

cessation or reduction on such as undesired results,

many feed additives have been used for improving

health conditions and the feed utilization efficiency

[1]. The research into the use of probiotics for

aquatic animals is increasing with the demand for

environment-friendly sustainable aquaculture [8]. A

probiotic is, by definition, a live microbial feed

supplement which beneficially affects the host animal

by improving its intestinal microbial balance [9].

In recent years, there were increasing researches

have demonstrated the potential benefits of probiotics

in aquaculture ponds that include improvement of

water quality, enhancement of nutrition of host

species through the production of supplemental

digestive enzymes, lower incidence of diseases and

greater survival, improving growth and improved

immune response and in some cases as a mean of

replacing antimicrobial compounds [3,20,10]. Also,

some works have been done to evaluate competitive

exclusion of potential probiotics on rainbow trout

[16,10,9].  In the present study, we investigated the

effect of commercial probiotic (protexin) by

administering via diets on growth and mortality rate

of rainbow trout exposed to probiotic, compared to

not receiving probiotic.
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Material and method

This study was a descriptive - analytic study that

performed in 2010 in Iran. For this research, rainbow

trout, Oncorhynchus mykiss (Walbaum) (average

weight = 120 mg) were obtained from a well–known

hatchery in Iran, case and control groups were

conducted to evaluate the effect of probiotics

administered to the rainbow trout, each group, in

triplicate, was stocked with 15 fish (totally 90 fish).

Six fiberglass pools were provided from the Ecology

Institute of Persian Gulf and Oman Sea for breeding

with their requirements for our research. Both groups

were equally fed by oral commercial probiotic

(Protexin) containing 2×10  microorganisms per gram9

with equal proportion of Streptococcus feacium,

Streptococcus termophilus, Lactobacillus plantarum,

Lactobacillus johnsonii, Lactobacillus bulgaricus,

Lactobacillus acidophilus, Bifidobacterium bifidum,

Aspergillus ourozai, Candida pentolopsy at the

amount of one kilogram per each ton of concentrate.

During the course of fish feeding with probiotic,

their growth factors including survival rate, the rate

of weight gain were calculated separately in both

study groups (with the precision of /00). To compare

the quantitative data of the two groups, independent

T-test and to compare qualitative data, Chi-square

test was used.

Results

After doing different phases of the test, all of the

results were illustrated in following table after

statistical analysis. To compare the quantitative data

of the two groups, independent T-test and to compare

qualitative data, Chi-square test was used. The mean

weight (mean±SE) between rainbow trout in case and

control groups at the end of feeding with probiotic

and the mean weight difference between the

beginning and end of the breeding course (growth) in

two groups are shown in the table. As we see the

mean weight of fish in case group was more than the

control group and the mean weight difference

between the beginning and end of period in the case

group is more than control group. Also, the

difference between the mean weight of fish in control

and case groups and the difference of the mean

growth between two groups were statistically

significant after calculation (P=0.493).

Discussion

Since the first use of probiotics in aquaculture,

a growing number of studies have demonstrated their

ability to control potential pathogens and to increase

the growth rates and welfare of farmed aquatic

animals [7,13,4,14,21,22].

Some of the probable modes of action for

probiotics include competitive exclusion, i.e. the

probiotics inhibit the colonization of potential

pathogens in the digestive tract by production of

inhibitory compounds or through competition for

nutrients and/or space, modification of microbial

metabolism, and/or by the stimulation of host

immunity responses. What is more, probiotics may

produce vitamins and detoxify the compounds in the

diets or break down the indigestible compounds,

which may lead into the nutritional improvement and

stimulate appetite [10]. However, the  exogenous

enzymes produced by the probiotics would represent,

at most, only a small contribution to the total

enzyme activity of the gut [5,23], and the presence

of the probiotics might stimulate the production of

endogenous enzymes by the fish.  The higher level

of enzyme activity obtained with diets containing

probiotics improved the digestion of protein, starch,

fat and cellulose; which might in turn explain the

better growth observed with the probiotic

supplemented diets. Also, stimulation of immune

system in rainbow trout with several candidate

probiotics has also been evaluated by some

researchers [10,17,18]. Strains that are generally used

as human probiotics (e.g. lactobacilli and

enterococci), have been considered for studies in fish

as a novel and safe treatment in aquaculture. In a

research, administration of Lactobacillus rhamnosus

to rainbow trout for 51 days reduced the fish

mortality caused by Aeromonas salmonicida from

52.6% in the control to 18.9 and 46.3% in the 109

cells g  feed and the 10  cells g  feed groups,-1 12 -1

respectively [16] and there was observed an elevated

level of complement activity upon feeding of  L.

rhamnosus ATCC 53101 to rainbow trout [17]. It

was found that the ingestion of Lactobacillus by

tilapia larvae for 9 weeks improved growth rate and

feed conversion [13]. Similar results obtained in an

experiment on juveniles of freshwater Prawn

Macrobrachium rosenbergii that high percent survival

with no external disease manifestations were detected

in Lactic acid bacteria fed juveniles of freshwater

Prawn on challenging with intra-muscular injections

of V. vulnificus, whereas 80% mortality was obtained

in animals maintained on feed devoid of LAB

probiotic [11]. According to a research ,the use of a

commercial Bacillus spp. probiotic on rainbow trout

fry during the two months of first feeding led to

significantly (P<0.05) higher survival in treatment

groups than control and a slight increasing mortality

rate was observed during the first week of

experiment. Also, specific growth rate, condition

factor, protein efficiency ratio were slightly but

significantly (P<0.05) higher and feed conversion

ratio was lower in groups received probiotic via diets

than controls [2]. In a similar experiment on channel



1164Adv. Environ. Biol., 5(6): 1161-1165, 2011

Table 1: The comparison of the mean weight (mean±SE) between rainbow trout in case and control groups at the end of feeding with

probiotic and the mean weight difference between the beginning and end of the breeding course (growth) in two groups

Group N M ean Std. Deviation Std. Error Mean

weight Case 42 6.505 0.99849 0.15407

Control 43 6.0453 0.90861 0.13856

growth Case 3 3.4286 0.15629 0.09024

Control 3 2.5543 0.26498 0.15299

catfish performed by Queiroz and Boyd [19], it was

reported that a commercially prepared bacterial

mixture of Bacillus spp. mixed into the rearing water

increased survival and production of channel catfish

(Ictalurus punctatus). A probiotic mixture of Bacillus

subtilis+Bacillus licheniformis fed rainbow trout

(Oncorhynchus mykiss Walbaum) displayed a

significant improvement of feed conversation ration

(FCR), specific growth rate (SGR) and protein

efficiency ratio (PER) after feeding on supplemented

diets for 10 weeks growth [15]. The results of the

current study also clearly demonstrate the beneficial

effects of probiotic administered through feed on

growth and survival rates of rainbow trout

(Oncorhynchus mykiss). According to the results of

present study, the use of commercial probiotic in

rainbow trout (Oncorhynchus mykiss) was led to the

significant increase in weight and growth of the in

case groups at the end of breeding period.Other

studies related to the effect of probiotic using in

breeding of rainbow trout and other species of fish

confirmed the results of present study.In conclusion,

the results of current study and other researchers

suggested that probiotic, supplemented as water or

food additive at a certain concentration could

significantly increase survival rate and growth of

fish. However, it should be noted that these results

were based on the trial in laboratory conditions, and

practical fish farming may differ in some properties.

Also, it is essential to understand the mechanisms of

action in order to define selection criteria for

potential probiotics and more information on the

host/ microbe interactions in vivo, and development

of monitoring tools (e.g. molecular biology) are still

needed for better understanding of the composition

and functions of the indigenous microbiota, as well

as of microbial cultures of ‘‘probiotics’’. 
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