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ABSTRACT
Saprolegnia is one of the most important agents decreasing the eggs survival rate in sturgeon hatcheries.
There are some chemical substances for controlling the fungal infection of eggs. In this study, an attempt
was made to introduce a germ negative bacterium, Pseudomonas aeroginosa (PTCC1430)(Persian Type
Culture Collection) as a biocontrolling agent of water mold. Saprolegnia was isolated from the eggs of
some infected Persian sturgeon, Acipenser persicus in a sturgeon hatchery and then was purified. P.
aeroginosa was cultured in Potato dextrose Agar (PDB) media and then was prepared in 5 concentrations
(103,104,105,106and107cfu.ml-1) while challenging with fungi in petri dishes under laboratory conditions.
The results showed that by increasing the concentration of the bacteria in plates, hyphal growth of the
fungi was reduced. The highest concentration of P. aeroginosa concentration (107) roughly stopped the fungi growth and the Minimum Inhibitory Concentration (MIC) was 104cfu.m-l. Results in this study
implied the potential of P. aeroginosa (PTCC1430) as a biological agent in controlling saprolegniosis.
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INTRODUCTION
The main reducing agent of eggs in
hatcheries is fungal infection (Hanjavanit
et al., 2008) which has been reported from
many fish species (Gaikowski et al., 1993;
Jalilpur et al., 2005; Gaikowski et al., 2003;
Rach et al., 2005 and Rasowo et al., 2007).
Typical water mold infection caused by
Oomycetes by far is the most common
infections in freshwater fish, which is
distributed worldwide, and the fungi are
increasingly recognized as important
pathogens in estuarine fishes. The Class
Oomycetes is divided into four orders,
three
of
which
can
infect
fish
(Saprolegnials,
Leptomitales,
and
Peronosporales). A majority of fish
pathogens
are
in
the
Family
saprolegniaceae (Saprolegniales) (Noga,
2000). Persian sturgeon, Acipenser persicus
belonging to the family Acipenseridae is
Online version is available on http://research.guilan.ac.ir/cjes

distributed throughout the Caspian
watershed and also is most common in the
Caspian Sea (Bakhshalizadeh et al., 2011;
Baradaran Noveiri et al., 2005; Pourkazemi
et al., 2012). Natural spawning in wild
environments has dramatically declined in
recent
years
due
to
overfishing,
environmental degradation and decrease
in the brood stock migration into rivers
(Barannikova et al., 1995).
Artificial propagation is now the main
source of sturgeon resources (Barannikova
et al., 2005). Saprolegniosis is one of the
most important factors responsible for
reducting
the eggs survival rate in
sturgeon hatcheries. There are some
chemical antifungal agents such as
hydrogen
peroxide,
formalin
and
malachite green that are being tried to
control saprolegniosis in hatcheries.
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Scherier et al. (1996) tried the formalin,
hydrogen peroxide and sodium chloride
on fungal–infected rainbow trout eggs.
Forneris et al. (2003) tried ozone in trout
hatcheries to reduce saprolegniosis
incidence. Khomvilai et al. (2006) applied
sodium hypochlorite on S.
parasitica.
Khodabandeh et al. (2006) tested the effects
of sodium chloride, formalin and iodine on
the hatching success of the eggs of
common carp (Cyprinus carpio) .
The health of agents for human and
environment, ecological impacts, and their
long term effects on fish physiology, are
very important points to choose them as
antifungal agents.
According to the World Health
Organization (WHO), much more is
needed to be done in order to reduce the
overuse and inappropriate use of
antimicrobials and antifungals. According
to Verschere et al. (2000), one of the most
significant technologies that have evolved
in response to disease control problems is
the use of probiotics.
MATERIALS AND METHODS
Preparation of fungi for challenge
Fungal infected eggs were selected
from the Shahid Marjani Sturgeon
Propagation Center in the southern part of
the Caspian Sea. Samples were put in the
dishes containing sterile distilled waters
with 30 drops of 5% chloramphenicol as an
antibiotic (Husein et al. 2010).They were
then transferred to the laboratory of the
Caspian Sea Ecology Research Institute in
southern part of Caspian Sea. Egg shells
were removed and washed three times
with sterile distilled water. Five infected
eggs were placed in a petri dish containing
20 ml of glucose yeast agar (GYC) media
and then incubated at 18°C for 5 days to
produce mycelia. For purification of the
fungi, edges of 5 day- colonies were cut
and placed in new petri dishes containing
GYC media and then incubated at 17ºC for
5 days. These stages were repeated three
times to obtain some more purified fungi
(Ghiasi et al., 2010).
Preparation of P. aeroginosa (PTCC1430):
The bacteria were obtained from
Laboratory of Microbiology of the Caspian
Sea Ecology Research Institute, and then
were cultured in PDB (Potato Dextrose
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Broth) media. After centrifugation (6038 g)
at 4°C for 10 min, bacteria sediment was
separated from the media. For confidence,
the sediment was centrifuged three times.
Afterwards, PBS (5°C) was added with the
latest sediment and then was shaken well
with a rotary shaker set. The absorbance of
this liquid was read at 600 nm using a
spectrophotometer (Gopalakannan & Arul,
2011).
The basic media was inoculated with
bacteria at a concentration of 107 cfu. ml-1.
The
next
treating
concentrations
(106,105,104, and 103 cfu.ml-1) were
prepared from this main bacterial solution.
Challenge trial in Vitro
Each bacterial concentration (1ml) was
cultured in petri dishes containing
Sabouroud Dextrose Agar (SDA) media.
All the treatments were analyzed in
triplicate and incubated for 24 hrs at 17°C
(Ghiasi, 2009). In order to test bacterial
ability in the control of saprolegnia growth
in vitro, hyphal tips in SDA petri dishes
incubated in petri dishes containing
bacteria while inoculation of hyphal tips in
the plates without bacteria served as a
control. To ensure the presence of live
bacteria in the experimental treatments, a
bacterial control treatment was prepared
in the same concentration in a separate
petri dish. The diameter of hyphal growth
in both groups was measured and
recorded.
Data Analysis
The experiment was performed in a
completely random design to investigate
the effects of five concentrations, five
levels of bacterial solution (103,104,105,106
and 107 cfu. ml-1). Data from obtained
results were subjected to the analysis of
variance (ANOVA). Mean comparisons
were conducted by a LSD test and paired
sample T-test using statistical software
package of SPSS17. Drawing of diagrams
and regression coefficients was prepared
by Excel software (2007).
RESULTS
The result revealed that the concentration
of 107cfu.ml-1 inhibited the growth of
saprolegnia. Increase in the growth and
diameter of colonies started in plates
containing 106 cfu.ml-1 of bacterial solution
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and continued to that in 103 cfu.ml-1. On
the fifth day, the colonies completely filled
the control petri dishes. There was no
significant difference between colony
diameter on the second and fifth day in
plates containing 103 cfu.ml-1 bacterial
concentration (P>0.05) while significant
differences were detected between colony
diameter in dishes with 103 cfu.ml-1
concentration and control plates on the
second and fifth days (P<0.05). Although
the observations revealed increased
diameter of fungi colony from the second
day to the fifth day by a reduction in
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concentration of bacteria from 106 to 104
cfu.ml-1, no significant differences were
detected (P>0.05). The fungal growth
increased
significantly
in
control
treatments (P<0.05). Bacteria had an
inhibitory effect on growth rate of
saprolegnia in concentrations applied in
the present trial and this inhibitory effect
was increased significantly by increasing
the bacterial concentration from 104 to 107
(P<0.05) (Table 1). Noteworthy, the
bacteria
were grown in all bacterial
control
treatments.

Table1. Fungi colony diameter in bacterial and control petri dishes after 2 and 5
days.(Mean±SD).
Colony diameter
Colony
Concentration of
after 2 days(cm)
diameter after
bacteria
5 days(cm)
Cfu.ml-1
107
0.00±0.00a A
0.00±0.00a A
106
2.03 ±0.149a B
2.41± 0.243a B
105
2.94 ± 0.248a C
3.52 ± 0.379a C
104
3.44 ± 0.232a D
4.36 ± 0.431a D
103
4.73 ± 0.058a E
7.07 ± 0.58a E
Control of fungi
4.76 ± 0.098a E
7.2 ± 0.000b E
Different letters (A-D) indicate significant difference in
each column (P<0.05).
Different letters (a-b) indicate significant difference in
each raw (P<0.05).

The
relationship
between
the
concentration of bacterial and fungal
growth in plates showed that by increasing
the bacterial concentration, fungal growth

P value

1
0.08
0.09
0.2
0.0
0.0

decreased in diameter after two (R=0.7069)
and five days (R=0.8258) incubation (Fig.
2).

Fig1. Relationship between concentrations of bacteria and colony diameter after two (y1) and
five days (y2) incubation.
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DISCUSSION
In the present study, attempts were
made to identify the inhibitory effect of P.
aeroginosa on growth of Saprolegnia and to
determine the minimum inhibitory
concentration (MIC) of bacteria
on
pathogenic fungi of the sturgeon eggs.
The presence of bacteria can reduce the
growth rate of Saprolegnia and diameter of
hyphal growth in each plate at the same
time. It was revealed that 107cfu.ml-1 and
104 cfu.ml-1 concentrations had the
maximum and the minimum inhibitory
effects on fungal growth rate, respectively.
By increasing the concentration of bacteria,
the observations showed the reduction of
hyphal growth diameter. In the 103cfu.ml-1
concentration, the bacteria could not affect
on growth of Saprolegnia.
Antagonistic activity of some bacteria
(in vitro) has been previously shown by
many authors. Osman et al. (2008)
controlled the saprolegniosis with non
pathogenic Aeromonas strain (NPAS) taken
from intestinal swabs of Oreochromis
niloticus as a bath of Aeromonas suspension
two times for three days. In this
experiment, for testing the bacteria in
vitro, hyphal tips obtained from a culture
of Saprolegnia, which was grown on
Sabourad's dextrose agar (SDA) at 25ºC,
were inoculated onto the prepared (NPAS)
plates. In the first part of the plate hyphal
tips were inoculated onto the area
containing (NPAS) while inoculation in
the second half of the plate served as a
control to observe the Saprolegnian
hyphae growth. The top of the plate
containing NPAS had no growth of the
hyphae of Saprolegnia indicating the
potential of NPAS as a biological control
agent. Husein et al. (2011) repeated this
research with Saprolegnia isolated from
Mugil cephalus and reported the same
results. However, no comparison was
conducted on the bacterial inhibitory
effects at different concentrations in these
studies.
To confirm the results of antagonistic
activity of bacteria in vivo, Osman et al.
(2008) diluted the bacteria grown in
Trypticase
Soy
Broth
(TSB)
in
concentrations of approximately 106-108
cells/ml in ten liters of water in tanks
containing natural infected O. niloticus
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with saprolegniosis. Hyphal masses were
observed floating on the water column
after overnight exposure to NPAS and the
fish appeared to have recovered as judged
by the absence of Saprolegnia growth
although the wound remain unhealed.
Lategan et al. (2004) showed the
inhibitory effect of Aeromonas media A199
(105
cfu.ml-1)
for
controlling
saprolegniosis in Anguilla australis. Eels
were challenged in the presence of
physiological and physical stress the same
as preceding the winter outbreaks of
saprolegniosis in farms. The results
showed morbidity was low, 27% in A199treated tanks, in comparison
to 44%
recorded for the non-treated control tanks.
Lategan et al. (2004) tried the Aeromonas
media A199 on silver perch, Bidyanus
bidyanus, for controlling Saprolegnia
growth, and found that the daily addition
of A199 to tanks during the winter
outbreak of saprolegniosis significantly
increased survival rate (P<0.05).
Hussien et al. (2010) tried the
biocontrolling effect of Aeromonas sp. taken
from intestinal swabs of Mugil cephalus in
106-108 concentrations and showed that
Aeromonas could play a significant role in
the control of Saprolegnia.
The general mechanism of biological
control can be divided into direct and
indirect effects of the biocontrol agent.
Direct effects include competition for
nutrients or space; it is a common
mechanism for the control of fungi where
the antagonist and the pathogen are
closely related. Since they are closely
related, both will compete for the same
nutrient and site of infection (Verschere et
al., 2000).
Production of antibiotic and lytic
enzymes is one of the important
mechanisms to control fungal infection. A
number of highly effective diseasesuppressive agents are found among the
fluorescent Pseudomonads, making this
group of bacteria. Indirect effects include
all
those
aspects
that
produce
morphological and biochemical changes in
hosts (Gohel et al., 2006).
Minaxi and Saxena (2010) revealed that
P. aeroginosa RM-3 produce extracellular
chitinase enzymes and an important
antibiotic, Phenazine and had biocontrol
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potential of different phytopathogenic
fungi in dual plate and liquid assays. P.
aeroginosa produced extra cellular chitinase
enzyme and an important antibiotic,
phenazine that caused morphological
abnormalities, perforation, fragmentation,
swelling, shriveling and lysis of hyphae of
pathogenic fungi (Minaxi & Saxena, 2010).
Osman et al. (2008) and Husein et al.
(2010) suggested that the ability of NPAS
to control saprolegniosis was related to its
ability to liquefy gelatin of fungi, the direct
effect of gelatin hydrolase on saprolegnia
growth. NPAS is considered as gelatin
positive (Holt et al., 1993).
Parenthetically the other candidate for
the inhibitory activity for saprolegnia is
cellulase, an enzyme produced by NPAS
(Hussein
and
Hatai,
2001).The
saprolegniacae have cellulose rather than
chitin in their cell wall (Dick, 1990).
However, there are some reports that
discussed in vitro inhibition of saprolegnia
sp. by a germ negative rod, P. fluorescens
by Bly (1996) and Hatai (1988). They
reported that inhibition of saprolegnia by
bacteria was not related to the secretary
substance but rather to the result of
competition.
In
conclusion,
results
of
this
investigation showed the potential of P.
aeroginosa as a biological agent to control
saprolegniosis. To investigate the strategy
of the bacteria in order to control fungal
growth, more studies are needed.
ACKNOWLEDGMENT
We are extremely grateful to Reza Safari
as well as the staff of Molecular Research
Group of the Caspian Sea Ecology
Research Institute and all colleagues of
Sahid Marjani Sturgeon Propagation and
Breeding Center and the Caspian Sea
Ecology Research Institute.
REFERENCES
Ahmadzadeh,M.;Afsharmanesh,
H.;
Javan-Nikkhah,M.;Sharifi-Tehrani ,A.
(2006) Identification of some molecular
traits in fluorescent Pseudomonads with
antifungal activity, Iranian Journal of
Biotechnology, 4: 245-253
Adams, T.;Eiteman M.A;. Hanel B. M.
(2002) Solid state fermentation of

237
broiler litter production of biocontrol
agents. Bioresource Technology. 33-41
Bakhshalizadeh,
S.,
Bani
A.,
Abdolmalaki S., Nahrevar R., Rastin R.
(2011) Age, growth and mortality of the
Persian Sturgeon, Acipenser persicus, in
the Iranian waters of the Caspian Sea.
Caspian
Journal
of
Environmental
Sciences, 9(2) 159-167
Baradaran Noveiri,S.; Alipour, A. and
Pourkazemi,M. (2005)Sperm morph
ology and spermatocrit study of
Persian sturgeon(Acipenser persicus).
Extended Abstracts ,Aquaculture. 5th
International Symposium on sturgeon.
Iran. 13-15
Barannikova,I.A. ; Bayunova,L.V. ;Semenkova,T.B. (2005) Serum sex steroids
and its specific cytosol binding in
pituitary and gonads of Russian
sturgeon
(Acipenser
gueldenstaedtii
BR.)at final maturation. Extended
Abstracts ,Aquaculture.5th International
Symposium on sturgeon.Iran. 18-21
Barannikova,I.A.; Artyukhin, E.N. ;
Dyubin .V.P.(2005) Main points of
sturgeon breeding biotechnology under
present state of the Caspian sturgeon
fishery.Extended
Abstracts
,Aquaculture.5th
International
Symposium on sturgeon. Iran.:16 -18
Bly,J.E.; Quiniqu S.M.; Lawson L.A.; and
Clam L.W..(1997) Inhibition
of
saprolegnia pathogenic for fish by
Pseudomonas fluorescence Fish Diseases,
20(1):35-40.
Dawson ,v.k.; Rach,J.J.; and Schreier
,T.M.(1994) Hydrogen Peroxide as a
fungicide for fish culture.Bulletin of the
Aquaculture Association of Canada.94 (
2):54-56.Forneris,G.;
Bellardi,S.;
Palmegiano, G.B.; Saroglia,M. ;Sicuro,B.
;Gasco ,L.Zoccarato, (2003) The use of
ozone in trout hatchery to reduce
saprolegniasis incidence. Aquaculture,
221: 157-166.
Ghiasi.m.; A.R. Khosravi; M. Soltani;
M.Binaii.; H.Shokri.; Z.Tootian.;M.
Rostamibashman.; and H. Ebrahim
zadehmousavi,(2010) Characteriza- tion
of Saprolegnia isolated from Persian
Sturgeon (Acipenser persic- us)eggs
based on physiological and molecular
data,Journal of Melical Mycology, 20( 1):17.

238
Ghiasi.m.,(2009) Identification molec- ular
and protein pattern of pathog- enic
fungi (Saprolegnia sp.)isolated from
sturgeon and bony fish infected eggs
from propagation and cultivated
centers of Mazandaran province,PhD.
Thesise .Veterinary faculty of Tehran
Universi- ty,No:343,118pp.
Gaikowski,M.P.; Rach,J.J.; Dorbish M.;
Hamilton, J.; T.Harder; L.A. Lee; C.
Moen; and A.Moore. (2003) Efficacy of
hydrogen proxide to control mortality
associateded with saprolegniosis on
Walleye, white sucker, and paddlefish
eggs. North American Journal of
Aquaculture 65:349-355.
Gaikowski,M.P.; Rach,J.J.;Olson,J.J.; and
Ramsay,R.T.(1998)
Toxicity
of
hydrogen perxid treatments to rain
bow trout eggs. J. of Animal Health. 10
(3) :241-251.
Gieseker, C.M.; Serfling, S.G.; Rimschuessel, R..(2006) Formalin treatment
to reduce mortality associated with
Saprolegnia parasitica in rainbow trout ,
Oncorhynchus
mykiss
.Aquaculture.
253:120-129.
Gartwright,D.K.;Chilton,W.S.;
Benson
,D.M.(1995) Pyrrolnitrin and phenazine production by Pseudomonas cepacia
,strain 55B,a biological agent of
Rhizoctonia solani ,Applied Microbiology .
Biotechnology .43:211-221.
Ohel,V.; Singh,A.; Vimal,M.; Ashvini, P.;
chatper,H.S.(2006) Biocontrol. African
Journal of Biotechnology . 2:(2 ).54-72.
Gopalakannan.A and Arul .v. (2011)
Inhibitory effectivity of probiotic
Entrococcus faecium against Aeromonas
hydrophila confers protection against
hemorrhagic septicemia in common
carp. Internatunal Aquaculture :DOI :10.
1007/S10499-011-9415-2
Hatai,K.;and L.G. Willoughby .(1988)
Saprolegnia parasitica from rainbow
truot inhibited by the bacterium
Pseudomonas fluorescens. Bulletin of the
European Association of fish pathologists,
8:27-29
Hanjavanit Ghutima; Nilubol Kitancharoen and Charuwan Rakmanee. (2008)
Exprimental
Infection of Aqauatic
Fungi on Eggs of African Catfish
(Clarias gariepinus Burch ) . K KU
Sci.J.(Supplement ) 36-43.

In Vitro Inhibition of Growth…

Holt, J.G.; N.R. Kreig; P.H.A. Sneath
;J.T.Staley and S.T. Williams Bergeys
(1993) Manual of Determinative
Bacteriology,.9th ed. Willia- ms and
Wilkis,Baltimore ,MD.pp:71-84
Hussein,A. M.;H.M. Osman; AhmedI.E.
NoorEL
deen;Waled,S.E.
Solman;
Omima ,A. Aboud.(2010) A trial for
Induction of saprolegniosis in Mugil
cephalus with special reference to
biological control .Journal of Academic
Science. 6(6):
Hussein,M.M.A.; and K.Hatai,( 2001 ) In
vitro inhibition of Saprolegnia
by
bacteria isolated from lesions of
salmonids.Fish pathology, 36(2) :73-78.
Jalilpur, Jalil; Shenavar Masouleh .A.;
Masoumzadeh .M. (2005) Fungal flora
in
Acipenser
persicus
eggs.5th
International Symposium of sturgeon
fishes. 119-121.
Khomvilai,Chotima.;Kashiwagi, Masaaki
and Yoshioka, Motoi. (2006) Fungicidal
activities of Horseradish Extract on a
fish–pathgen Oomycetes ,Saprolegnia
parasitica .Bulletain of faculty .Biosources.
Mie University, ( 33):1-7.
Khodhbandeh Saber; Abtahi bahram
.(2006) Effects of sodium chloride
,formalin and Iodine on the hatching
success of common carp (Cyprinus
carpio ) eggs. Journal of Applied
Ichthyology, 22:(1): 54-56.
Lategan M.J.; Torpy F.R. and Gibson
L.F..(2004) Control of sapro- legniasis in
the eel Anguilla australis Richardson,
by Aeromonas media strain A199.
Aquaculture, 20:419-427.
Lategan M.J.; Torpy F.R. and Gibson
L.F..(2004)
Biocontrol
of
saprolegniosis in Silver perch Bidyanus
bidyanus (Mitchell) by Aeromonas media
strain A199 . Aquaculture, 235: 77-88.
Minaxi. Saxena,J. (2010). Character- ization
of Pseudomonas aeruginosa RM-3 as a
Potential
Biocontrol
Agent
.
Mycopathology.DOI:10.1007/s11046-0109307-4
Noga Edward,J.,(1993). Water Mold
Infections of Freshwater Fish: Recent
Advences. Annual Review of Fish
Diseases, pp.293-304
Osman, H.M.; Solman,W.E.., Noor EL
Deen, A.E. and Laila, A. Mohamed
.(2008) Induction of saprolegniosis in
Oreochromis niloticus with special

Aghaei Moghaddam et al.,

reference to its Biological Control.
Global veterinaria, 2(1):32-37.
Pourkazemi1 M., Khoshkholgh M., Nazari
S., Azizzadeh Pormehr L.(2012) Genetic
relationships among collections of the
Persian sturgeon, Acipenser persicus, in
the south Caspian Sea detected by
mitochondrial
DNA–Restriction
fragment
length
polymorphisms.
Caspian
Journal
of
Environmental
Sciences., 10 (2):215-226.
Rach,J.J.; T.M. Schreier; S.M. Schleis;
and.M.P. Gaikowski.(2005) Efficacy of
Formalin and Hydrogen proxide to
increase survival of channel catfish
with saprolegniasis .Journal of North
American Aquaculture, 67:312-318.
Rosowo, Joseph; Okoth, Oyoo; Elijah,
Ngugi; Charles, Chege.(2007) Effect of
formaldehyde,
Sodium
chloride,Potassium Permanganate and
hydrogen peroxide on hatch rate of

239
African catfish Clarias gariepinus eggs.
Aquaculture, 269 : 271-277.
Schreier,T.M.; Rach ,J.J.;and Howe,G. E.
(1996) Efficacy of formain, Hyd- rogen
Proxide and Sodium Chloride on
fungal
infected
rainbow
trout
eggs.Aquaculture.14:(4):323-331.
Seddiqui,I.A.; and Shaukat, S.S. ( 2003)
Effects of Pseudomonas aeroginosa on the
diversity of culturable microfungi and
nematodes associated with tomato:
impact on root-knot disease and plant
growth.Soil Biology and Biochemistry.35:(10):1359-1368
Verschuere
Laurent; Geert Rombsut
;Patrick
Sorgeloos;
and
Willy
Verstraete.(2000) Probiotics Bact- eria as
Biological
Control
Agents
in
Aquaculture, Microbiology and Mulecular
Biology
Review,164:
(4):655-671.

…In Vitro Inhibition of Growth

240

ﻣﻤﺎﻧﻌﺖ از رﺷﺪ ﺳﺎﭘﺮوﻟﮕﻨﯿﺎی ﺟﺪاﺷﺪه از ﺗﺨﻢ ﺗﺎس ﻣﺎﻫﯽ اﯾﺮاﻧﯽ ) Acipenser
 (persicusﺑﻮﺳﯿﻠﻪ ﺳﻮدوﻣﻮﻧﺎس آﺋﺮوژﯾﻨﻮزا) Pseudomonas
 (aeroginosa,PTCC:1430در آزﻣﺎﯾﺸﮕﺎه
ع.آﻗﺎﯾﯽ ﻣﻘﺪم ،1ع .ﺣﺎﺟﯽ ﻣﺮادﻟﻮ ،2م .ﻗﯿﺎﺳﯽ ،3ر.

ﻗﺮﺑﺎﻧﯽ2

-1ﻣﺮﮐﺰ ﺗﺤﻘﯿﻘﺎت آﺑﺰﯾﺎن آﺑﻬﺎی داﺧﻠﯽ ﮔﺮﮔﺎن ،اﺳﺘﺎن ﮔﻠﺴﺘﺎن ،اﯾﺮان
 -2داﻧﺸﮕﺎه ﻋﻠﻮم ﮐﺸﺎورزی و ﻣﻨﺎﺑﻊ ﻃﺒﯿﻌﯽ ﮔﺮﮔﺎن ،اﺳﺘﺎن ﮔﻠﺴﺘﺎن ،اﯾﺮان
 -3ﭘﮋوﻫﺸﮑﺪه اﮐﻮﻟﻮژی درﯾﺎی ﺧﺰر ،ﺳﺎری ،اﺳﺘﺎن ﻣﺎزﻧﺪران ،اﯾﺮان
)ﺗﺎرﯾﺦ درﯾﺎﻓﺖ  ،91/2/12ﺗﺎرﯾﺦ ﭘﺬﯾﺮش(91/6/30

ﭼﮑﯿﺪه
ﺳﺎﭘﺮوﻟﮕﻨﯿﺎزﯾﺲ ﯾﮑﯽ از ﻋﻮاﻣﻞ ﻣﻬﻢ ﮐﺎﻫﺶ ﺑﻘﺎی ﺗﺨﻢ در ﻫﭽﺮیﻫﺎی ﻣﺎﻫﯿﺎن ﺧﺎوﯾﺎری اﺳﺖ .ﻣﻮاد ﺷﯿﻤﯿﺎﯾﯽ زﯾﺎدی ﺟﻬﺖ ﮐﻨﺘﺮل
ﻗﺎرچ زدﮔﯽ ﺗﺨﻢﻫﺎ ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮارﻣﯽ ﮔﯿﺮد .در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺳﻌﯽ در ﻣﻌﺮﻓﯽ ﺑﺎﮐﺘﺮی ﮔﺮم ﻣﻨﻔﯽ ،ﺳﻮدوﻣﻮﻧﺎس آﺋﺮوژﯾﻨﻮزا ﺑﻌﻨﻮان
ﻋﺎﻣﻞ ﮐﻨﺘﺮل زﯾﺴﺘﯽ ﺳﺎﭘﺮوﻟﮕﻨﯿﺎ در آزﻣﺎﯾﺸﮕﺎه ﺷﺪه اﺳﺖ .ﺳﺎﭘﺮوﻟﮕﻨﯿﺎی ﻣﻮرد آزﻣﺎﯾﺶ از ﺗﺨﻢﻫﺎی ﺗﺎس ﻣﺎﻫﯽ اﯾﺮاﻧﯽ
) (Acipenser persicusﻗﺎرچ زده در ﻫﭽﺮی ﺟﺪا ﺳﺎزی و در آزﻣﺎﯾﺸﮕﺎه ﺧﺎﻟﺺ ﮔﺮدﯾﺪ .ﺑﺎﮐﺘﺮی در ﻣﺤﯿﻂ ) (PDBﭘﻮﺗﯿﺘﻮ-
دﮐﺴﺘﺮوز-ﺑﺮاث،رﺷﺪ داده ﺷﺪ و ﺳﭙﺲ ﺟﻬﺖ ﻣﻮاﺟﻬﻪ ﺑﺎ ﻗﺎرچ در  5ﻏﻠﻈﺖ ) (103-104-105-106-107cfu.ml-1آﻣﺎده ﮔﺮدﯾﺪ.
ﻗﺎرچ و ﺑﺎﮐﺘﺮی در ﭘﺘﺮی دﯾﺶﻫﺎی واﺟﺪ ﻣﺤﯿﻂ ﮐﺸﺖ ) (SDAدرآزﻣﺎﯾﺸﮕﺎه ﻣﻮاﺟﻬﻪ داده ﺷﺪﻧﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎن داد ﮐﻪ ﺑﯿﻦ ﻏﻠﻈﺖ
ﻫﺎی104-105-106-107 cfu.ml-1و ﺷﺎﻫﺪ در رﺷﺪ ﭘﺮﮔﻨﻪ ﻗﺎرچ ﺗﻔﺎوت ﻣﻌﻨﯽ داری وﺟﻮد دارد) (p<0.05وﺑﺎاﻓﺰاﯾﺶ ﻏﻠﻈﺖ
ﺑﺎﮐﺘﺮی ،رﺷﺪ رﯾﺴﻪﻫﺎی ﻗﺎرچ ﮐﺎﻫﺶ ﻣﯽﯾﺎﺑﺪ .ﺑﯿﺸﺘﺮﯾﻦ ﻏﻠﻈﺖ ) (107رﺷﺪ ﻗﺎرچ را ﮐﺎﻣﻼ ﻣﺘﻮﻗﻒ ﻧﻤﻮده و ﮐﻤﺘﺮﯾﻦ ﻏﻠﻈﺖ
ﻣﻮﺛﺮ 104 cfu.ml-1ﺑﻮد.ﺑﯿﻦ ﻗﻄﺮ ﭘﺮﮔﻨﻪ ﻗﺎرچ در ﭘﺘﺮی دﯾﺶ ﻫﺎی ﺷﺎﻫﺪ و ﻏﻠﻈﺖ 103 cfu.ml-1ﺑﺎﮐﺘﺮی ﺗﻔﺎوت ﻣﻌﻨﯽ داری
ﻣﺸﺎﻫﺪه ﻧﺸﺪ) .(p>0.05ﻧﺘﺎﯾﺞ اﯾﻦ ﺗﺤﻘﯿﻖ ﻧﺸﺎن داد ﮐﻪ ﺳﻮدوﻣﻮﻧﺎس آﺋﺮوژﯾﻨﻮزا ) (PTCC:1430ﻣﯽﺗﻮاﻧﺪ ﺑﻌﻨﻮان ﻋﺎﻣﻞ ﮐﻨﺘﺮل

ﮐﻨﻨﺪه زﯾﺴﺘﯽ ﺳﺎﭘﺮوﻟﮕﻨﯿﺎزﯾﺲ ﻣﻄﺮح ﺷﻮد.
* ﻣﻮﻟﻒ ﻣﺴﺌﻮل

