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Table 1: Mean weight of rainbow trout fry in different treatments (lactobacillus and control) at

the first and the end of the trail
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Table 2: The mean feed conversion ratio (FCR) of rainbow trout fry in different treatments (lactobacillus
and control) at the first and the end of the trail
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Table 3: The mean protein efficiency ratio (PER) of rainbow trout fry in different treatments
(lactobacillus and control) at the first and the end of the trail
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Table 4: The mean specific growth rate (SGR) of rainbow trout fry in different treatments (lactobacillus
and control) at the first and the end of the trail
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Table 5: The mean survival rate of rainbow trout fry in different treatments (lactobacillus and control) at the first
and the end of the trail
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Streptococcus iniae
Table #: The mean survival rate of rainbow trout fry in different treatments (lactobacillus and control) after

challenge to Streptococcus iniae

sl oo 0 oiloudly olusy oy Al olusy Hlowd
AP/EFEY/F OA Y Jewbgzsy Log 8
Q- /VVEY/FA of I Jewligzsy Log 7
U /PEEYIEA 00 0 Jewbgzsy Log 9
YOINALEY/f7 10 £0 sals

@ bgipe 0j9 Sl (o i 45 ol (las eud el
oo (I0g 8) Lactobacillus . :SU ssl> sla Lo
5 e BB 3525 5 Sl s,b] Sldlas .ol
Fe 59y 59 el jled (riiomes g cilisie slo e O
Lo syl (e WS 658 (P<+/+0) cwl 005

YO

£ =diges olows

-
b sk ilbisiSY (Sgngn iU polo g 5o
yu)_glog7,8 9 M)QYWJ}JGQLA)‘HAJL
L 5l agzlye 5 (Sosbol woys sy alids slo

Slialesl mbs )8 13 o5l 050 e 655


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.5.2.7
http://isfj.ir/article-1-1450-fa.html

[ Downloaded from isfj.ir on 2026-05-30 ]

[ DOR: 20.1001.1.10261354.1396.26.5.2.7 ]

ey el sla seals s Lactobacillus ¢ i<G 56

salyo i 5 sode

YT 53 loale 53 Sl e e mplonl oasS
s 5l eS Al (wsSsS 9% il b ool ool agrlge
aalllae 5 ,LSalS asdllas auslie ;o il 035 Sals
ol da sl o Glals acels a5 00 Ko asine ol

S. iniae 4555 YU i lews 5l lis g 009 iy
g Mesalhy L.gs oo slosl aalllas jo .0l
Slajlosd j3 a5 W35 pasin Voo A Jlo o ol e
Lo ag>lge ,o Bacillus  pumilus eo—us sl o
Ssbesb ws,e log 8 ;5 Aeromonas hydrophila
a8 6L 5l So ol ansls mll s xe ol
Sor el a5 005109 6wt a2 5 Jlas j0 5,5 e
oad plodl aslllas (o ol vald jlews jo oobe jo olals
10 4 Slln o 5 jatin Yerq Lo ;0 S0N Ly
Bacillus 5L 5l Catla ol o Sloé0, >
Aeromonas o, xs ;o 9 35— oolaiwl circulans
17 @ o] (Sailejl ausyo 098 0ls I 8 hydrophila
b0 sle sl o aS candle jo plodiw ) ds o
s vg do o Ve Suilel ao o ekl ousS
2lo doy0 4788 Suibosl 5l Sk 8 yols G
S 10g 8 45 ail s Lot agalse V1 53
mlio 90 Ll ol pli il o Lactobacillus
Al Slalllas gl aisl oo coeal Bl Ly 6,35k
solawl aS sls Las YoV Jlo yo o, g Dohail
¢ o,> o lactobacillus acidophilus ;| o1y,
5 ole Cuwglie African catfish i, 51 ale 4,5
5 Staphylococcus Aeromonas hydrophila ,!,
5l o ol e iul3l Streptococcus agalactiae
StreptocoCcus 558 iz j0 oo o)Ll gla 4igS
&5y 5l oo lax sla 4555 51 S a5 004 Agalactiae
OHESer g @MlEj5) 0l (oo ol (S0 pleale
655 5l eolitul Lpgas o il Sldlas (VY0
2 leale caglio taly 3l o lie & JligiSY sl
Sl ST 50 5 a8 O )90 wld sl lo -l
e gl (glyls L S 5l 09,8 cnl o w38 e
st b ados alauls Lep b 5log )5 cnl -aiog
el sloa—ul o g 2L adoa 5l o lide
039 (9,50 %S (2l )l Lidplie plo 5 43S
2 5l 45 5l a0 1, Ll 435 lgponslSe
Lara-Flores & )aigs (55l ol o)l55 olKiws

(Olvera-Noba, 2013

el 0345 Graloyl g9,8 Lo yo La odls 59
(g m Bmas 035l (il hoas cu S G e
AL ol slajlas jo (Sailesl 5 oy aby o
sba s g o0s— (Lactobacillus s =5 log 8)
sl 18 o Al ey S0

oL g AKrami lowgs oo plos! gubos bl 5
Huso HOSO _als J—84,Y 59, = ¥V Jlw o
oS =y e 4 by oy GR o iy
2> 05— s—la)sS usk—lignSY Ax) -'CFU/g
10g & Ly o amts o jige pol> aslllans ;0 4S5 550
5AkramiJM53 PN ey S Cpeired D o)1558
ACIPENSer g, 0,5 .Y 55, = (Y1) ), Ko
oaiS il o lews 4 bos e GR oy iy PErsicus
Leuconostoc mesenteroides (vx\ - 1CFU/Q)
2 Sl JoSa a5 ol oLt il (g, ol 099
BBl (o0 F5e s oing M) Sy p 0dd S5 slaje0
2 JelbsSY (50 (SSggn Sl e pslaie 4
YT 58 olabe asw Swilsjlb » 1097, 8, 9 aw
lesl jo Lyl (Sailejl s (cdjsn lo azuos>
a8 ol las @l 285 )3 gy 9550 Stalejl 0y90
9 0950 ao 0 U YL Saiileil vo s IS ol
039 JooligsV 109 (8,9) & bgsye a0 o st
oLSen g Bagheri adllas bl (aoy0 Ve v) Col
Y 50 SSgmgn jl eslitul pegas 3 Voo A Jlo o
5 asls coillas ol> aallhs @l L YT J33 b
ol ails olas! log 8 « sla QB ) (3 i

=l ol il agzlse Sltalojl mls
eliy do o o yiis a5 ols Las Streptococcus iniae
5 JeligSY (675 oS 28l o gl jlos 4 bgye
S s ads e 0 500 sla s 9 (A8/59) lOg 8
53 (YOIFAY L ooy i e bl Lo 5wl
Solo 35555 g il (2ls 55 ST el
Olrl ) oy Shale Giysn )10 50 @ls b 2SL
Streptococcus iniae , L e 455 a5 il o
Streptococcus
el ;) Streptococcus faecium 4 agalactiae
Y0 oo, LSad 5 oD 15) aload o> i liske
Oy 9 095 Dgldin oald lax gla 43S o5 Lo
51 S.0DEr0IS a5g5 g 009 aulas by e a0y
Slalllas gl adl (oo )l0)95 2 (%S (2l)len
b0 oyl joas ol Hlas VWA e o IS

Streptococcus oberois

VY7


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.5.2.7
http://isfj.ir/article-1-1450-fa.html

[ Downloaded from isfj.ir on 2026-05-30 ]

[ DOR: 20.1001.1.10261354.1396.26.5.2.7 ]

obJLA.Aj-I/uLjJJC,\“e:\JLAJJ

Oloel @ ale las

stellate  sturgeon (Acipenser stellatus)
juvenile. Fish & shellfish immunology,
35(4): 1235-1239.

Al-Dohail, M. and Ismael, N.E.M., 2011.
Evaluation of commertial live baker,
syeast, Saccharomyces cerevisiae as a
growth and immunity promoter for Fry
Nile tilapia  Oreochromis niloticus
challenged in situ with Aeromonas
htdrophila. Aquaculture, 280: 185-189.

Austin, B. and Austin, D.A., 1987. Bacterial
fish pathogens: desease in farmed and wild
fish. Ellis Horwood, Chichester. UK.,
364P.

Bagheri, T., Hedayati, S.A., Yavari, V.,
Alizade, M. and Farzanfar, A., 2008.
Growth, survival and gut microbial load of
rainbow trout (Onchorhynchus mykiss) fry
given diet supplemented with probiotic
during the two months of first
feeding. Turkish Journal of Fisheries and
Aguatic Sciences, 8(1): 43-48.

Balcazar, J.L., Vendrell, D., De Blas, I.,
Ruiz-Zarzuela, 1., Gironés, O. and
Muazquiz, J.L., 2007. In vitro competitive
adhesion and production of antagonistic
compounds by lactic acid bacteria against
fish pathogens.
microbiology, 122(3): 373-380.
DOI:10.5402/2012/916845.

Gatesoupe, F.J., 1999. The use of probiotics
in aquaculture. Aquaculture, 180: 147-165.

Gatesoupe, F.J., 2008. Updating the
importance of lactic acid bacteria in fish

Veterinary

farming: natural occurrence and probiotic
treatments.  Journal of  molecular
microbiology and biotechnology, 14(1-3):
107-114.

Gatlin 111, D.M., 2003. Nutrition and fish
health. Fish nutrition, 3: 671-702.

YV

&b
sg.g.‘y ‘.C LOLJJLJJ @ G@bS) héd")-&:) s.)&f}l.é)%
c.'b “sslh-l.m) 9 .‘.e ¢‘5..\.a..r.w 6 ) “5).&‘0 ‘.GJt
Solow ade S5 (0 Sly sl IFAD
555y YT 58 505 el (sl (3958 55 s
it tmsge 2l SIS (S ) ol

U adlae YR (o g | (ZaSy
s Saccharomyces cerevisiae sl Sisus,

o) szl dis s, Lactobacillus casei
9 e slo gyl 5l (B pln 50 Caglie
obeS x5, YT U3 (ale 53 obSl agzlse
o8zils sl LL (Oncorhynchus mykiss)
)|

IVAD g gumlo yold 9.z oyl ol 0,8 olxld
(Lactobacillus plantarum) ¢S 56
YT 58 o0, 5l eads (gjlulas KC426951
5 > sl arls n LT bl (LS )
5 S5l oS 0S5, YT 38 (ole az (i
ANAYE (N0 . 5,9l 2556

4 pebtgn obesly 136 oy 2 IV o Bl
2 oS Sl JAST e Ssngn Olye
olfals el bb LS (S5, YT 53 b
55

s gy Sl ep (Gl o (Qlumeds S o5,k
5 I poaibe SLIAYAS L (IS g g e
sly S syl Wl else (e
Oncorhynchus ) LS .55, olale az owlils
YA OYE ! Ol oo alxe (MYKISS
AYa

ey WS LB e lyg g p o ol ()b
Sl Sg 5T a Cuaglie (s 5 (s
lodd laz Cute pS (sl (595 50 hclall gonny
azee 2 liwl o eSS, SYIJ3 olale
A=V (OYE ol el ele

Akrami, R., Iri, Y., Rostami, H.K. and

Mansour, M.R., 2013. Effect of dietary

supplementation of fructooligosaccharide

(FOS) on growth performance, survival,

lactobacillus bacterial population and

hemato-immunological  parameters  of


https://isfj.ir/search.php?sid=1&slc_lang=fa&auth=%DB%8C%D8%A7%D8%B1%DB%8C
https://isfj.ir/search.php?sid=1&slc_lang=fa&auth=%D9%86%D8%B9%D9%85%D8%AA%DB%8C
https://isfj.ir/search.php?sid=1&slc_lang=fa&auth=%D9%BE%D9%88%D8%B1%D8%A7%D8%AD%D9%85%D8%AF
https://isfj.ir/article-1-1636-fa.html
https://isfj.ir/article-1-1636-fa.html
https://isfj.ir/article-1-1636-fa.html
https://isfj.ir/article-1-1636-fa.html
https://isfj.ir/article-1-1636-fa.html
https://dx.doi.org/10.5402%2F2012%2F916845
https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.5.2.7
http://isfj.ir/article-1-1450-fa.html

[ Downloaded from isfj.ir on 2026-05-30 ]

[ DOR: 20.1001.1.10261354.1396.26.5.2.7 ]

ey el sla seals s Lactobacillus ¢ i<G 56

salyo i 5 oo

Gomez-Gil, B., Roque, A. and Turnbull,
J.F., 2000. The use and selection of
probiotic bacteria for use in the culture of
larval aquatic organisms. Aquaculture,
191(1): 259-270.

Irianto, A. and Austin, B., 2002. Probiotics
in aquaculture. Journal of fish diseases,
25(11): 633-642. Do0i:10.1046/j.1365-
2761.2002.00422.x/abstract

Lara-Flores, M. and Olvera-Novoa, M.A,,
2013. The use of lactic acid bacteria
isolated from intestinal tract of Nile tilapia
(Oreochromis  niloticus), as growth
promoters in fish fed low protein diets.
Latin  American Journal of Aquatic
Research, 41(3): 490-497.

DOI: 103856/vol41-issue3-fulltext-12

Martinez Cruz, P., Ibafiez, A.L., Monroy
Hermosillo, O.A. and Ramirez Saad,
H.C., 2012. Use of probiotics in
aquaculture. International ~ Scholarly
Research Network. ISRN microbiology.
Acrticle ID 916845, 13P.

Mesalhy Aly, S., Mohamed, M.F. and John,
G., 2008. Effect of probiotics on the
survival, growth and challenge infection in
Tilapia nilotica (Oreochromis niloticus),
Aquaculture  Research, 39: 647-656.
D0i:10.1111/j.1365-
2109.2008.01932.x/abstract

Nikoskelainen. S., Ouwehand, A., Bylund,
G., Salminen, S. and Lilius, E.M., 2003.
Immune enhancement in rainbow trout
(Oncoehinchus  mykiss) by potential
probioticbacteria
rhamrosus) fish and shellfish immunology,
15: 443-452

(Lactobacillus

Panigrahi, A., Kiron, V., Puahgkaew, J.,
Kabayashi, T., Satoh, S. and Sugita, H.,
2005. The viability of probiotic bacteria as
a factor influencing the immune response
in rainbow trout Oncorhynchus mykiss.
Aquaculture. 243: 241-254

Rodas, B.A., Angulo, J.O., Cruz, J. and
Garcia, H.S., 2002. Proparatian of
probiotic buttermilk with Lactobacillus
reuteri. Milchwissenschoff Milk Sclence
International. 57: 26-28

Son, F.J., Fitzyeraid, G.F., Stanton, C. and
Ross, R.P., 2009. The evaluation of a
mupiricin, based selective Medium for the
enumeration  for  bifidobacteri  from
probiotic animal food. pp: 22-890.

Vadstein, O., 1997. The use of
immunostimulation in marine larvicular:
possibilities and challenges. Aquaculture.
155: 401-417

Vendrell, D., Balcazar, J., Blas, I. and Ruiz-
Zarzuela., J., 2008. Protection of rainbow
trut  (Oncorhynchus  mykiss)  from
lactococosis by probiotic bacterial. Fish
and Shellfish Immunology. 31: 337-345.

Xu., Z. and Tian, Z., 2009. Production of the
antibacterial substance by Bacillus sp.
Strain NM12, an intestinal bacterium of
Japanese coastal fish. Aquaculture. 168:
269-280

Zorriehzahra, M.J., Delshad, S.T., Adel,
M., Tiwari, R., Karthik, K., Dhama, K.
and Lazado, C.C., 2016. Probiotics as
beneficial microbes in aquaculture: an
update on their multiple modes of action: a
review. Veterinary Quarterly, 36(4): 228-
241.

VYA


https://dor.isc.ac/dor/20.1001.1.10261354.1396.26.5.2.7
http://isfj.ir/article-1-1450-fa.html

[ Downloaded from isfj.ir on 2026-05-30 ]

[ DOR: 20.1001.1.10261354.1396.26.5.2.7 ]

Iranian Scientific Fisheries Journal Vol. 26, No.5

Effects of Lactobacillus on growth parameters, survival rate and

resistance of rainbow trout (Onchorhynchus mykiss) to Streptococcus iniae
Safari R.'; Yaghoubzadeh Z.'*

" za_yaghoub@yahoo.com

1- Iranian Fisheries Science Research Institute (IFSRI), Caspian Sea Ecology Research Center
(CSERC), Agricultural Research, Education and Extension Organization (AREEO), Sari, P.O.
Box 961, Iran

Abstract

In this study, the effects of Lactobacillus which was isolated from the gut of rainbow trout
were evaluated on growth parameters, survival rate and resistance of rainbow trout to
Streptococcus iniae. This bacterium was added to the fish diet in 3 treatments (log 7, 8 and 9)
and a control treatment was considered. The effects of various treatments on growth
parameters and survival were evaluated in day 30 and day 60. At the final stage, resistance of
treated fish to streptococcosis was evaluated. The results showed that Lactobacillus was able
to improve the growth parameters (weight, feed conversion ratio, protein efficiency ratio,
coefficient of obesity, specific growth rate and protein yield coefficient) and survival rate of
fish in which the log 8 LAB showed a significant difference compared to the other treatments
and the control treatment. The challenge of rainbow trout with Streptococcus iniae indicated
that the highest survival rate was observed in the treatment with the log 8 LAB (96.66%),
whereas the lowest survival rate was observed in the control treatment (25.38%). These
results indicated that Lactobacillus which was isolated from the gut of rainbow trout showed
probiotic properties and improved growth parameters of fish. Moreover, it increased the
resistance of rainbow trout to streptococcosis.
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