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Fungal contamination in rainbow trout eggsin Kermanshah
province propagations with emphasis on Saprolegniaceae
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Abstract

Fungal infection in the eggs of freshwater fish is well known as a problematic disease. The
aim of the present study was to isolate and identify parasitic and saprophytic fungi from
affected eggs of rainbow trout at two fish hatchery in Kermanshah province. The sample were
inoculated in culture media (SDA,CMA,GPA and stilled water with cotton seed culture) at
room temperature (18-24°C).17 species of fungi isolated from the fungal eggs. Five fungi
species that isolated in this study were belonged to the saprolegniaceae family including
Saprolegnia paraitica, Saprolegnia lapponica ,Saprolegnia ferax, Saprolegnia hypogyna and
Saprolegnia diclina. Another fungi that isolated in this study were, Fusarium oxyparum,
Fusarium npoa, Fusarium sp., Penicilium citrinium, Penicillium expansum, Aspergillus
treuse, Aspergillus clavatus, Cladosporium sp., Alternaria sp., Helmintosporium sp.,
Pscilomyces sp., Mocur. It seems that Saprolegnia parasitica with 26.8 percent of isolation
was the most important fungal infestation of egg in kermanshah trout hatcheries. Mocur with
19.6% had the most frequency after S. parasitic and Fusarium, Aspergillus and Pescillomyces
with 2.45% had the lowest frequency. In this study S ferax, S. hypogyna and S. diclina are
reported from Iran for the first time.
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I ntroduction

Over the past ten years, aguaculture has
increased on average by 11% per year.
Production has increased from 13 million
tons of fish in year 1990 to 37.9 million
tons in 2001 and 51.65 million tons in 2006
(West, 2006). The mgority of globa produc-
tion (58%) comes from freshwater aquaculture
(West, 2006). Aquaculture especialy rainbow
trout fish farming has been developed in Iran
and fish culture now is becoming an
economically important industry. Water
mold infections cause losses of freshwater
fish and their eggs in both nature and
commercial fish farms (Bangyeekhun et al .,
2001). Unfertilized fish eggs are susceptible
to funga infection particularly from the
family  Sgprolegniacese.  During  egg
incubation, these fungi produce mycelia
which grow and spread from the nonviable
to the healthy eggs suffocating them and
causing mortality (Mousavi, 2009). During
recent years decreasing of rainbow trout
eggs in propagation center of Iran have
become common and evidences show that
about half of the produced egg loses due to
fungal infection (Ebrahimzadeh, 2006).
Oomycets contain  some of the mogt
devastating pathogens of animas. Taxono-
mically Oomycetes are divided into three sub-
classes: Saprolegniomycetidae, Rhiomycetidae
and Peronospormycetidae. Most fish and
animal pathogen Oomycetides belong to the
Saprolegniomycetidae which has two order:
Saprolegniale and Leptomitales (West,
2006). Saproleniaceae genera particularly
Saprolegnia and Achlya are generdly
opportunitic pathogen (Bruno & Wood,

1994) but some strains can be virulent and able
to cause primary infection in fish and their
eggs (Willoughby & Pickering, 1997).
Identification of  Saprolegnia  species
classically is based on morphology of the
reproductive structures, i.e. antheridia, oogonia
and oospores (Willoughby, 1978; Neish &
Hughes, 1980). There are some reports about
fungi isolation from fish and fish eggs from
Iran (Ghiass, 2007; Dakhili, 2009; Kazemi,
2009; Bozorgnia, 2009).

In this survey, for thefirst time, isolation of
fungi dong with emphasis of morphological
characteristics of Saprolegniaceae from eggs of
sdmonid hatcheries in Kermanshah province
was studied.

Materials and methods

400 infected rainbow trout eggs were collected
from 2 hatcheries with temperature between
10.4-11.8°C and pH 7.5-7.8 in Kermanshah
province, west of Iran during winter of
2008. Fungus-contaminated eggs were
collected by sterile forceps and transferred
to screw capped bottle contained sterilized
tap water (STW). In laboratory the sample
were washed 3 times with sterile distilled
water and were placed in each egg sterilized
Petri dishes containing three halves of
sterilized cottonseeds and sterilized tap
water, STW (volume 40ml) at then
incubated at 18-24°C for 8 hours under
natural light. From the growth fungi
microscopic slide were taken and examined
under compound microscope. In order to
obtain sexual organs, some hyphae were
aseptically taken out with the help of sterile
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needles and transferred to GPA (glucose
peptone agar) containing  250ugr/mi
penicillin and 250ugr/ml chloramphenicol
for prevention of bacterial contamination at
18°C for at least 48-72 hours (Willoughby
et al., 1984). All morphologica characteristics
measurements  and  observation  under
microscopic study were done. For isolation
of another saprophytic fungi, Sabourodexteros
agar (SDA) and Corn Meal Agar (CMA)
media were used. Culture media after
inoculation, incubated at 18-24°C for 24-48
hours and from colonies wet smears were
done with used from lactophenol methylen
blue microscopic sudy were done. The
identification were followed by methods
described by Coker & Matthews (1937),
Johnson (1956), Seymour (1970), Beakes et
al. (1994) and Khulbe (2001). In table 2
some hatcheries condition during sampling
were shown. Water temperature, sdinity and
pH were measured digitdly (Multi 340i-
WTW) and eggs number, infested eggs
percent and infested broodstock percent were
obtained manually (observation).

Results

Based on funga morphologica characterists
17 species of fungus were isolated from the
infected eggs including Penicillium citrinum,
Penicillium  expansum, fusarium poae,
Fusarium  oxysporum,  Fusarium  sp.
Aspergillus clavatuse, Aspergillus treuse,
Cladosporium p., Alternaria p.,
Helmintosporium sp., Pcscilomyces sp. and
mocur sp. (Table 1). In saprolegniaceae 5
isolated species were S parastica, S
lapponica, S diclina, S hypogyna and

Saprolenia  ferax. The morphological
characteristics of the isolated Saprolegnia
species are as fallow:

Withish cotton-like colonies were observed
which stout hyphe especially in place of hyphe
adhesion to clavate zoosporangia on GPagar.
After 18 days of culture in STW on the cotton
seeds a room temperature, sexual structures
were formed. Laterd oogonia and spherica
moderately thick, 35-45um in diameter was
observed. Antheridia did not develop in the
entire culture (Fig. 1). Cotton-like whitish
colony, hyphae dender, aseptate and
cylindricd zoosporangia were formed on
GPA. Sexual structure wasformed after 8 days
of culture on GPagar with cottonseeds.
Termind pyriform oogonia with centric
oospore (45-70um in diameter). Anthridia
were present diclinous and laterally appresssed
to the oogonial wall (Fig. 2). Whitish cotton-
like colonies on GPagar, abundant cylindrical
zoogporangia, terminal sphericd  and
cylindricd oogonia (90-110um in diameter)
were formed on man hyphae. Anthridia
(arrow) was observed (diclinous) (Fig. 3).

Whitish cotton-like colonies on GPA and
CMA (Fig. 4), hyphae moderatdy stout,
aseptate branched (30-75um in diameter) were
observed. Zoosporangium were abundant with
different shape (cylindrical, pyriform and the
other) sexuad dtructure were not observed on
cottonseeds culture in  STW, gemmae
abundant, variable in shape, spherica and
pyriforme or irregular (Fig. 5). Hyphae
dender, aseptate and branched, zoosporangia
filiform or clavate; oogonia terminal, latera
spherical or pyriform (50-55um in diameter)
and oospores centric (Fig. 6).
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Figurel: Oogonia of Saprolegnia lapponica (100x) Figure 2: Oogonia of Saprolegnia diclina (100x)

Figure 3: Oogonia of Saprolegnia ferax (100x) Figure 4. Oogonia of Saprolegnia hypogyna (100x)

Figure5: Pyriform zoosporangium of S parasitica (40x) Figure 6: Cotton like colony of S parasitica
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Table 1: Absolute and relative frequency of isolated fungi from rainbow trout eggs

Fungi Farm | Farm | frequency | Percentage
1 2
S parasitica 7 4 11 26.8
S lapponica 1 - 1 245
S diclina 1 - 1 245
S. ferax 1 - 1 245
S. hypogyna 1 - 1 245
Fusarium oxyparum 1 1 2 4.89
Fusarium poa - 1 1 245
Fusarium sp. - 1 1 245
Penicilium citrinium 2 - 2 4.89
Penicillium expansum - 2 2 4.89
Aspergillustreuse - 1 1 245
Aspergillus clavatus - 1 1 245
Cladosporium 3 2 5 12.2
Alternaria 1 - 1 245
Helmintosporium 1 - 1 245
Pscilomyces 1 - 1 2.45
Mocur 5 3 8 19.6
Absolute frequency 25 16 41 100
Relative frequency 61 39 100 100

Table 2: Some hatchery conditions during sampling

Broodstock age (year) 35

Crowding of eggs (Number/cm?) | 49- 65

Water temperature (°C) 10.4-11.5
Salinity 0.4-0.6

pH 7578

Eggs infestation (%) 20-42
Broodstock infestation (%) 30-45

Water resource Spring & river
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Discussion

In saprolegniacae family 5 isolates were S.
parasitica, S laponica, S diclina, S
hypogyna and S ferax. In the study in
cultivated cyprinids in lran, thirty-nine
species of fungi were isolated from the gill
lesions. The most important pathogenic
fungi were Branchiomyces, Saprolegnia,
Fusarium, Phoma and Exophiala. The most
frequency isolated fungi were Fusarium
(46.4%) and Saprolegnia (25%), whereas
Exophiala (3.6%) was shown the lowest
frequency (Firouzbakhsh et al., 2005). In
this study, like previous ones, the highest
rate of infestation was related to
Saprolegnia genus with 36.6% frequency.
Among different isolates from eggs, S
parasitica was the most important with
26.8% frequency. It has been established
that the greatest losses on fish eggs,
however, are due to saprolegnia species
(Willoghby, 1970; Czeczuga & Kiziewicz,
1999 ; Hussein et al., 2001). Saprolegnia
ferax was reported from different places
under various ecological condition in the
world (Khulbe, 2001). In this study S. ferax,
S hypogyna and S diclina were reported
from Iran for the first time. S frax cause
great losses in acipenserid hatcheries in
Russia (Lartseva, 1986). Kitanchareon
(1997) reported S. ferax and S. hypogyna in
aguatic system and on infected saimonid
fish and fish eggs from Japan. Ghiass et al.
(2007) reported S. parasitica from Rutillus
frisii kutum in hatcheries in Mazandaran
province, Iran. Kazemi (2009) reported five
species of fungi were isolated from the
Acipenser persicus larva that were included

of Alternaria spp., Cladosporium spp.,
paecilomyces spp., penicillium spp. and
chrysosporium spp.

In cases that Fusarium mostly were
isolated, lower saprolegnia infestation were
observed. The same result was reported by
Ebrahimzadeh in rainbow trout propagation in
Mazandaran province (Ebrahimzadeh et al.,
2007). In the study by Ebrahimzadeh
(2007) in Mazandaran province, twelve
species of fungi isolated from the fungal
salmonid eggs. Three of the isolated fungi
were belonged to the saprolegniaceas
family including: Saprolegnia parasitica,
Saprolegnia sp., Achlya sp. Other nine
recognized fungi  were:  Penicillium,
Aspergillus, Paeciliomyces, Acremonium,
Fusarium oxysporum, F. solani, Alternaria,
Mucor and Helminthosporium. In this study
three species of pathogenic fungi in aquatic
were isolated, including:

Saprolegnia paradtica, Saprolegnia sp.,
Achlya sp. It suggested that saprolegnia
parasitica with 13.18% of isolation was the
most important of fungal egg infestation
Mazandaran salmonid hatcheries.

Mueller in a same study showed that in
water culture media Fusarium prevents
growth of Saprolegnia (Pickering et al.,
1994). Totally in this study, 17 fungi
species were isolated respectively with
higher infestation by Saprolegnia. There
were some noticeable differences between
studied hatcheries. Frequency of fungal
infestation in farm 1 and 2 were 61 and
39% respectively that the same ratio (2/1)
was shown macroscopicaly. It can be
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concluded that collecting fungal eggs (can
prevent from spread of contamination to
healthy eggs), inhibiting high density of
€ggs in incubators, maintaining physical
and chemical quality of water, brood stock
age and health are the main factors to
control fungal diseases in fish farms.
Ecological differences resulting from different
hatcheries conditions (chemica factors, age of
bloodstock, eggs crowded, ect) may have
played a role of the fungi that developed on
rainbow trout eggs in the present study.
Although environmental variables were not
studied directly, they are known to influence
the growth, reproduction and intensity of
aquatic fungad infection (Richards &
Pickering, 1978; Willoughby, 1994). Alabi
(1971) oObserved tha the occurrence of
Saprolegniacese  corrdlated  with  some
parameters of water (i.e, temperature, pH,
ionic concentration and organic content).
There is no doubt that ecological differences
play an important role in the species
diversity of the fungi that develop on both
fish and eggs (Willoughby, 1986; Hussein
et al., 2001). There are some report that
showed water quality, crowded hatchery
conditions, pollution and water temperature
changes can causes of Saprolegniasisin fish
and fish eggs (Pickering, 1994; Bruno,
1999; Snisezco, 1974; Beakes et al., 1994).
Higher infestation in farm 2 might be
related to lower age of brood stocks but
there was not any relation with infestation
in eggs. It is note worthy that in farm 2 all
infected eggs were collected daily but in
farm 1 it was done once a week. So by
keeping in mind that Saprolegnia genus

was the most important one it can be
concluded that Saprolegniacea is the
pioneer in affecting rain bow trout eggs.

References

Alabi, R.O., 1971. Factors affecting seasond
occurrence of Saprolegniacese in Nigeria
Transaction of the British Mycology Society.
56:289-299.

Bangyeekhun, E. and Sylvie, M.A., 2001.
Characterization of saprolegnia sp. isolates
from channel catfish. Disease of Aquatic
Organisms, 45:53-59.

Beakes, G.W., Wood, SE. and Burr, A.W.,
1994. Features which characterize Saprolegnia
isolates from salmonid fish lesons. A review.
In: Samon Saprolegniasis (G.J. Mudler ed.).
Report to Bonneville Power Administration,
Portland. pp.33-66.

Bozorgnia, A., Hosseinifard, M., Mosavi, H.,
Ranginkaman, H., Sadeghi Rad, M. and
Barzegar, M., 2009. Isolation and recognition
Saprolegnia species from fungd infected eggs
of the Cyprinus carpio in Shahid Rajaii Center.
Firg International Conference on Aquatic
Animd Hedth Management and Diseases.
189P.

Bruno, D.W. and Woaood, B.P., 1994. Saprolegnia
and other oomycetes. In: Fish dissase and
disorder, Vol. 3, vira, Bacterid and funga
infections. (P.T.K. Woo and D.W. Bruno eds.).
CABI publishing, Wallingford, Oxon, United
Kingdom. pp.59-65.

Coke, W.C. and Matthews, V.D., 1937.
Saprolegniaceae, Ectrogel laceae L eptomitaceae.
North American Flora.

Czeczuga, B. and Kiziewicz, B., 1999.
Zoosporic fungi growing on the eggs of



158 Shahbazian et al., Study of fungal contamination in rainbow trout eggsin...

Carassius carassius L. in oligo and
eutrophic  water. Polish  Journal  of
Environmental Studies, 8:63-66.

Dakhili, M., Ganbari, A., Norozi, H. and
Amami, M., 2009. Isolation and identification
of parasite and saprophyte fungi from fish farm
in  Qom province. First International
conference on Aquatic Animal Hedth
Management and Diseases. 204P.

Ebrahimzadeh Mousavi, H.A., Hossenifard,
M., Khosravi, A., Soltani, M. and Y osefian
M., 2007. Isolation and identification of
parasite and sgprophyte fungi from funga
affected eggs of the rainbow trout in
Mazandaran province. Journa of Veterinary
Research, 62:163-168.

Ghias, M., Khosravi, A. and Farabi, M., 2007.

identification ~ Saprolegnia

parastica from southern Caspian  kutum
hatcheries  in

Isolation and

Mazandaran  province.
Aquaculture Europe, Vol. 9, 217P.

Hussein, M., Hatai, K. and Nomura, T.,
2001. Saprolegniosis in salmonid and their
egg in Japan. Journa of Willd Disease,
37:204-207.

Johonson, T.W., 1956. The genus Achlya.
Morphology and Taxonomy. University of
Michigan Press, Ann Arbor, Michigan.
USA.

Kazemi, A., Gholizadeh, M. and Ghafari, K.,
2009. Isolation and identification of fungal
flora from Acipenser percicus larva in Shahid
Rgaee Sturgeon Hatchery. First International
Conference on Aquatic Animad Hedth
Management and Diseases. 157P.

Khodabande, S. and Abtahi, B., 2006.
Effects of sodium choloride, formalin and
iodine on the hatching success of common

carp, Cyprinus carpio, eggs. Journal of
Applied Ichthyology, 22:54-56.

Khulbe, R.D., 2001. A manua of aquatic
fungi. 25P.

Kitancharoen, N. and Hatai, K., 1998. Some
biochemical characteristic of fungi isolated
from salmonid eggs. Mycoscience, 39:249-
255.

Kudo, S. and Teshima, C., 1991. Enzyme
activities and antifungal action  of
fertilization envelope extract from fish
eggs. Journal of Experimental Zoology,
259:392-399.

Lartseva, L.V., 1986 .Saprolegnia on the
spawn of sturgeons and
Hydrobiology Journal, 22: 103-107.

Neish, G.A. and Hughes, G.C., 1980. Disease
of fishes. T.W.F. publication, Neptune,
New Jersey. 159P.

Pickering, A.D., 1994. Factors which
predispose salmonid fish to Saprolegniasis.
(G.J. Muéller ed). U.S. Department of
Energy, Bonneville Power Administration,
Portland, Oregon. pp.66-8.

Seymour, R.L., 1970. The Genus Saprolegnia.
Verlag von J. Cramer, Lehre.

Sparrow, F.D., 1960. Aquatic Phycomycetes.
University of Michigan Press, Ann Arbor,
Michigan.

West, P.V., 2006. Saprolegnia parasitica, an
oomycet pathogen with a fishy appetite:
New challenges for an old problem.
Mycologist, 20:99-104.

Willoughby, L.G., 1970. Mycological aspects
of adisease of young perch in Windermere.
Journal of Fish Biology, 2:113-118.

Willoughby, L.G., Pickering, A.D. and
Johnson, H.G., 1984. Polycell-gel assay of

salmons.



Iranian Journal of Fisheries Sciences, 9(1), 2010 159

water for spores of Saprolegniaceae, Willoughby, L.G., 1986. An ecological study

especially those of the Saprolegna pathogen of water at the medium for growth and
of fish. Hydrobiologia, 114:237-248. reproduction of the Saprolegnia from

Willoughby, L.G. and Pickering, A.D., 1997. salmonid fish. Transaction of the British
Viable Saprolegniaceae spores on theepidermis Mycological Society, 87:493-502.

of the sdmonid fish Salmo trutta and
Salvelinus alpinus. Transaction of the
British Mycological Society, 68:91-95.



Iranian Journal of Fisheries Sciences 9(1) 151-160 2010

Ol iy YT Sleosd 10 o2, Sled gl T andlian
Qi il 3 WG oliile 5 it 355 35150
£ ormd Liasale ¢ Sllalis (gage £ (5 5mus0 8913 padl sl (latiua ¢l 3 gl ¢ i
Tosiisd gane 5 S50 taae
YYAA Jf: (_;:l‘).:.l% .c:‘)‘:s YYAA CA-A-::J-G-:%JJ‘ :CA;LiJJ éﬂ)‘:ﬁ

° e

anlllas oyl 5l Ban el suls a3l ogdu o wd ol Glale 635 10 pae sl low 51 (S Gy (3,8 slacisac
il g olzsle,ST Gl 2285 350 53 50 a8 5:S5, GYIU5E ool Sleasss S| cudg b slez B (ploliss 5 sjlola
5 5T 5% 5595 T 59,580 gyl (SlontS Lazme 13 5 0 plowl (gl paigas 005 g, 055 F e v Sl (s a5
B g9 VWV adllas ol jo .o ools cuaS (o, Xl ax )0 VA-YY) lase (glos jo als a4y ol jen 4 BT e 088
Sl as,le 5 divg TawlaSgple ool 4 Blae o] g5 0 a5 w05 gilulis wliiscsy, Slasie (wlul,
Ao asllae b 5o o818 LS b 5 LdSeo LaSds b dbazrguale LSy lo S350 Y LSyl S5l LaSds L
poelmisn ponri pockn (5 poilisd 455 ey psalied cpo LSt polie8 ) Wsgy &jle oad lax Sl 18
55550 5 ormmloghony g smgitiale LUyl (g ;50mgdNS (oIS gl sl (i3 (k)] pgailinS]
0555 VI3 035 )8 lewss yo )8 (e oo YEIA el aoyo b Ll LSy plo 4ig8 oy oo Slany
5 bl S)lse i bl Lasdsnlo 5ham ao,0 VAP L 5850 ol oo olile S (il 2255 38150 50 (JleS
aizils 1y Syl n yeS 0o )0 YIFO b (rnloghin 5 sl sl 521368 (slez B
IS Ol 5 S8 LSl 5 Ll LiSs b dizgnle LSy nlo e, 50 (sl sl aslllas (0l 5o

=

.oo)Su_o

8 i (a8 55y V1B 055 Lyl 1 SlS el

VEN0O-TEOY 1 ey Bodiua ol 15 ol&aily (S jals suSiialy -y
VEVOO-INNT t Ty Boais G55 (Ol @Ml ol88a s 9o -

hMOosavi @Ut.aC.ir :J sie st 5 (S5 iU coeuy 3



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.



http://www.daneprairie.com

