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ABSTRACT

Saprolegnia sp. and Achlya sp. were isolated from infected common carp (Cyprinus carpio). Effect of temperature,
pH, sodium chloride and antibiotic on the mycelia growth of Saprolegnia sp. and Achlya sp. were studied. The
optimum temperatures for mycelia growth of Saprolegnia sp. and Achlya sp. were 25° C and 25-30° C respectively.
The optimum pH for mycelia growth was 7-9 in Saprolegnia sp. and 6-8 in Achlya sp. While, the grow ability of fungi
in glucose yeast agar contained of sodium chloride showed that Saprolegnia sp. was able to tolerate up to 30-35 ppt
but Achlya sp. was exhibited grow and tolerate up to 10-15 ppt. Sensitivity and survival were determined for
antibiotics, out of the 14 antibiotics tested only nalidixic exerted a significant growth inhibiting effect. From this study
we can suggest that effect of temperature, pH, sodium chloride and antibiotic on the growth of fungi were contrastly
in Saprolegnia sp. and Achlya sp.
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INTRODUCTION

aprolegniasis is a fungal disease of fishes and fish eggs caused by a member of the family

Saprolegniaceae. Saprolegnia and Achlya were common fungal obtained from fishes and fish
eggs (Paxton & Willoughby, 2000). Classification of fungi, in case of mycotic disease of fishes, is an
important part of the diagnosis (Stueland et al., 2005). Identification of genus and species is difficult
and mostly uncertain because fungal classification is bases on the life cycle, morphology of the hypha,
morphology of the reproductive units and the type of spore produced (Hussein et al., 2001). However,
biological characteristics, such as growth temperature and pH, have also been brought to an attention
for species determination (Al-Niaeem & Al-Yassein, 2009). Moreover, biological difference may be
resulted in difference degree of pathogenicity and host specificity(Kitancharoen & Hatai, 1996).
The objective of the present study is to investigate the effect of temperature, pH, sodium chloride and
antibiotic on the growth of Saprolegnia and Achlya isolated from naturally infected common carp,
which may offer some useful data supporting generic or specific determination of the fungi.

MATERIALS AND METHODS
Fungal isolation.

Saprolegnia sp. and Achlya sp. isolates used in this experiment were collected from infected
common carp at fish pond of Basrah University during the period from October 2010 till February
2011. Fish with fungal mycelia covered were washed with sterilized tap water and incubated on
glucose yeast (GY) agar (10 glucose, 0.25 % yeast extract, 1.5 % agar) (Nilubol et al., 2000) and
incubated at 25° C. For inhibited of bacteria growth, addition of ampicillin and streptomycin sulphate
into the medium was required. For morphological observation, a GY agar block cut from an actively
grow thing edge of a colony was put into 20 ml of glucose yeast broth (1 % glucose, 0.25 % yeast
extract) and incubated at 25° C for 24-48 hours to grow of mycelia. The mycelia were washed twice
with sterilized tap water and kept at 10-25° C. The fungal isolates were identified according to Woo &
Bruno (1999).

Effect of temperature on mycelia growth

The advancing edges of the fungal colonies cultured at 25° C for 2 days were cut with a no. 2 cork
borer (5.5 mm in diam) and placed onto the center of 100x20 mm petri dish containing 20 ml of GY
agar, then incubated at various temperatures between 10-40° C. the radial growth of the colonies was
measured for 7 days.
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Effect of pH on mycelia growth

GY broth was autoclaved, pH of GY broth was adjusted to various values in the range of 312 with
1IN NaOH, 5 N NaOH or concentrate HCI, then GY broth was filtered through 0.2° m millipore filter
paper. Then 10 ml of each pH level of GY broth was poured into small petri dishes. The agar blocks
with mycelia of each isolate were cut off with a no. 2 cork borer, and placed into the petri dishes
containing GY broth various pH levels. The dishes were incubated at 25° C for 3 days and the colony
diameter at each pH of GY broth was measured.

Effect of NaCl on mycelia growth

An agar block of each isolate was placed on GY agar plates containing various concentrations of
(0, 5, 10, 15, 20, 25, 30, 35, 40) ppt NaCl and incubated at 25° C for 7 days. The radius colony was
measured.

Effect of antibiotic on mycelia growth

Sensitivity to antibiotic was examined using 14 antibiotic: nalidixic, fucidin, linkomycin,
cloxacillin, nystasin, gentamycin, vancomycine, kanamycine, penicilln, streptomycine, tetracycline,
neomycin, erythromycin, nitrofurantion. The surfaces of GY agar plates were inoculated and in each
petri dish five discs of different antibiotics content were placed on the agar plate. After the colony had
developed, the diameter of the inhibition zone was measured (incubated at 25° C for 7 days).

RESULTS
Effect of temperature on mycelia growth

Saprolegnia sp. was able to grow in the temperature range of 10-30° C, with
maximal growth at 25° C. Achlya sp. showed similar growth at 15-30° C, with maximal growth at 25°
C. Saprolegnia sp. and Achlya sp. showed growth and could survive with normal hyphae occurrence
after day 7 (Fig. 1).

Effect of pH on mycelia growth

As showed in Fig. (2), Saprolegnia sp. and Achlya sp. were able to grow in GY broth in the pH
range 4-11. The optimum pH for mycelia growth of Saprolegnia sp. and Achlya sp. were 7-9 and 6-8
respectively.

Effect of NaCl on mycelia growth

The Saprolegnia sp. was able to tolerate up to 30-35 ppt of NaCl and no grow was observed on the
GY agar containing 40 ppt of NaCl whereas Achlya sp. was able to grow and tolerate to 10-15 ppt of
NaCl and no grow was observed on the GY agar containing 20 ppt of NaCl (Fig. 3).

Effect of antibiotics on mycelia growth

On the basis of the 14 antibiotic tested, only nalidixic was significant inhibition against
Saprolegnia sp. and Achlya sp. Tetracycline and its derivatives had smaller effect (Fig. 4).
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Figure (1): Effect of temperature on mycelia growth on Saprolegnia sp. and Achlya sp. for 7 day.
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Figure (2): Effect of pH on mycelia growth on Saprolegnia sp. and Achlya sp. for 7 day.
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Figure (3): Effect of NaCl on mycelia growth on Saprolegnia sp. and Achlya sp. for 7 day.
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Figure (4): Effect of Antibiotic on mycelia growth on Saprolegnia sp. and Achlya sp. for 7 day.

DISCUSSION

It is generally known that fish diseases, like Saprolegniosis and Achlyosis, occur in cold water periods,
primarily in early spring and a lesser extent in late autumn. Fungal attack and the subsequent development of
powder-puff-like colonies on fish is also related in addition to the poorer condition of the fish and to
mechanical injuries after wintering healthy fish are not usually infected by fungi.

Early observations on quantitative and seasonal occurrence of Saprolegnia sp. and Achlya sp. species
reported maximum in early spring (Noga, 1993 and Anderson et al, 2006), but later investigators found a
maximum in early spring and another in autumn (Quiniou et al., 1998; Bangyeekhun et al., 2003; Al-
Niaeem, 2006). Winter and summer species, as well as species which occurred all year round, were
distinguished on the basis of their quantitative distribution (Noga, 1993). We do not know, however, of
any work in which the relationship between growth and temperature was examined, in- vitro with pure
culture. Because of this, the temperature demands of the various species can be assessed only on the basis of
their seasonal occurrences.

The present study, Saprolegnia sp. was able to grow at temperature range of 10-30°C, whereas
Achlya sp. exhibited hyphal growth at a narrow temperature of 15-30°C, which is similar to Nilubol et
al., (2000). The optimum temperature on maximal hyphae growth of Saprolegnia sp. and Achlya sp.
were 25 and 25-30°C respectively (Robertson., 2006). The fungal disease in fishes caused by the
Saprolegnia sp. and Achlya sp. tened to be seasonal occurance (Stueland et al., 2005). From the data
obtained, it showed that either maximal mycelial growth production was occurred at 25°C for
Saprolegnia sp. and 25-30°C for Achlya sp. which was corrected to the temperature of fish pond
water that was usually around 25-30°C and never exceeded to 35°C.

That Saprolegnia sp. is more mesophilic in their temperature range (25-40°C), while the Achlya sp.
is more thermophilic (more 40°C) (Yuasa & Hatai, 1995). Although the occurrences in early spring
and late autumn, and the time of infection do not coincide with the optimal temperatures for growth, it
is evident that it is only during these periods that, owing to their lower temperature demands. At
higher water temperatures, the faster growing bacteria are always more successful in the competition
for easily assailable organic materials, in poor supply in waters. Saprolegnia sp., on the other hand,
can grow well at low a temperature and in early spring and appears in large numbers in the cold water,
spores attached to injured fish, grow and develop their powder-puff-like colonies (Torto-Alalibo et al.,
2005).

On the basis of occurrence data, it has been recognized by many authors that pH plays an important
role in the growth and spread of aquatic fungi (Nilubol et al., 2000). Nevertheless, a survey of the
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sporadic floristically data showed that different authors' data concerning optimum pH ranges of
different species, assessed on the basis of their occurrences, did not agree (Torto-Alalibo et al., 2005).

According to Stueland et al. (2005) and Nilubol et al. (2000), the most suitable pH for Saprolegnia
sp. tended to be weak acidic to weak alkaline for mycelia growth, whereas the optimum pH for Achlya
sp. tended to weak acidic to weak alkaline for mycelia growth. The present study found that the
optimum pH for mycelia growth of Saprolegnia sp. and Achlya sp. was neutral to weak alkaline
conditions and weak acidic to weak alkaline conditions, respectively, which was similar to those
reported by (Robertson, 2006; Nilubol et al., 2000). It may explain that the hypha growth of fungal
taxonomic group is correlated with pH values.

In addition, it appeared that Saprolegnia sp. and Achlya sp. were able to grow on the GY agar
containing 30-35 and 10-15 ppt NaCl, respectively. Khomvilai et al. (2006); Andrew & Phillips
(2006) found that fungi in the genera Saprolegnia generally only grew in freshwater. It may be
concluded that these.two genera of fungi were adapted to freshwater and Achlya sp. was more
sensitive to NaCl than Saprolegnia sp.

On the basis of the 14 antibiotics tested, it can be stated that the majority is entirely ineffective
against Saprolegnia sp. and Achlya sp. The scale of antibiotic sensitivity is arbitrary, since the smallest
inhibition zone was taken into consideration (Fig. 4). According to that scale, significant inhibition
was produced only by nalidixic, tetracycline and its derivatives had smaller effects. The 14 antibiotics
examined are not suitable for therapeutic treatment (particularly as there are cheaper and more
effective agents available) (Woo & Bruno, 1999).
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