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ABSTRACT    

Fish larvae were captured seasonally (2018) using light trap from coral reef lagoon of the 

Marine Biological Station at Hurghada on the Egyptian Red Sea coast. A total of 182 

larvae belonging to seven fish families were collected and identified based on the 

morphological characteristics.The diseased larvae were clinically examined and macerated 

tissues were injected onto Trypton Soy Agar (1.5% NaCl ) and incubated at 25.5 °C for 2-

5 days. The obtained bacterial isolates were identified as V. harveyi, V. parahaemolyticus, 

V. alginolyticus, V. vulnifacus, non virulence V. cholerae and unidentified Vibrio species 

by the morphological and biochemical characterization. The prevalence ratio of bacterial 

infection of all infected larvae was 101 larvae (55.5%). The highest number of infected 

larvae was recorded in summer (45 larvae, 86.5%), while the lowest was recorded in 

winter (10 larvae, 25%). The most frequently encountered Vibrio sp. was V. harveyi which 

was isolated from 28 fish larvae followed by V. parahaemolyticus which was isolated 

from 25 fish larvae. The delicate round herring exhibit the highest prevalence of infection 

with different Vibrio spp. (58.3%) during different seasons.  
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1. INTRODUCTION 

       Fish resource sector with its natural fisheries and fish farming is considered as one of the important 

traditional components for attaining food security and bridging the widening food gap, and is a major 

part of the Egyptian economy [1]. The Egyptian Red sea costs is distinguished by specific habitats and 

threatened species, it has been shown itself to be as an excellent laboratory for several researchers and 

the study of relatively rapid changes of short duration in the marine environment. Unfortunately, the 

growth of the coastal urban areas generates a range of threats to the nearby shoreline habitats [2]. 

Environmental pollution on the Red Sea shore has caused the loss of up to 70 percent of its fishing 

wealth during the past 20 years. Additionally, the annual growing of population increases the pressure on 

fisheries due to increased demand for fish [1]. 

      Mortality during the early stages is a major cause of the natural variations in the size and 

recruitment strength of marine fish populations. One of the major causes for the low and 

unpredictable survival in early phases of marine fish is the prevalence of bacterial diseases [3]. 

Inception of these diseases could be attributed  to the unsuitable  environmental conditions such as 

low available oxygen, and high alkalinity and ammonia due  increased  population activities, which 

increase the microbial pollution [4]. 

      It has long been known that the external surface of fish eggs  is an outstanding habitat for bacteria 

colonization and reduplication. Following to egg hatching, the fish larvae in yolk-sac phase are 

immediately exposed to microorganisms including bacteria  which are  existed on egg surface. 

Furthermore, these uncovered larvae become subjected to  the surrounding marine water bacteria which 

could lead to larval diseases and death [5].  Vibrio  is a genus of these prevalent bacteria which attach 

fish larvae in  marine habitat causing a serious disease known as Vibriosis [6]. Vibriosis have numerous 

pathogenic species (V. harveyii, V. vulnificus, V. alginolyticus, V. fisherii, V. cholerae, V. ordalii, V. 

parahaemolyticus and several others). It causes haemorrhagic septicaemia, leucopenia and high 

mortalities with significant economic impact [7]. 

       Vibrio spp (Family Vibrionaceae) can be defined as a halophilic, facultatively aerobic, gram negative 

rod-shaped bacteria. It is more widespread in aquatic habitats polluted with organic matter at water 

temperatures in the mesophilic range [8]. Vibrio spp. has been recovered from many diseased marine 

animals, including shrimps [9], Asian seabass [10], abalone [11], marine teleost’s [12], red drum [13] 

and sea horse [14]. However, the genus Vibrio has and is expected to continue expanding with the 

addition of several new species annually [15]. Consequently, it was of paramount importance to have a 

method which was able to reliably and efficiently differentiate the numerous Vibrio species. The 

isolation and identification of bacteria from the aquatic environment is expanding at a rapid rate. This 

has happened due to an increase in aquaculture research, an increase in intensive fish farming systems, 

an increase in the international trade of live aquatic animals and products, and the emergence of new 

diseases. More and more laboratories are becoming involved in the isolation and identification of these 

bacteria in either a diagnostic or research capacity [16].  

       Researches on bacteria that attach fish larvae in the Red Sea are scarce due to the challenges in 

sample collection and identification [17]. So this work was undertaken to identify fish larvae at 

Hurghada region during the four seasons and the associated marine water physiochemical properties. 

Furthermore, the prevalence of  different Vibrio spp. during different seasons was explored. 
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2. MATERIALS AND METHODS 

2.1. Study area 

The investigated area is situated at 27º 17´ 6´´ N and 33º 46´ 22´´E facing the National Institute of 

Oceanography and Fisheries (NIOF) in the northern part of Hurghada city (about 5km north of Hurghada 

city (Fig.1). This area is recognized by coral reefs existence which have many fish species at larval and 

early growth phase. 

2.2. Marine water physicochemical properties 

A Multi-probe instrument (Aquaread AP 5000) was used to assess seawater parameters such as 

temperature, salt concentration, pH and dissolved oxygen, in the investigated area, during the four 

seasons from January to December (2018). Additionally, water specimens were kept in clean dark brown 

polyethylene vials to be used for determination of ammonia concentration using a Pye-Unicam 

Spectrophotometer (Model PU-8600) [18]. Position (Co- ordinates) was measured by GPS (Magellan). 

 

Figure 1: Photo showing the Google earth of National Institute of Oceanography and Fisheries (NIOF). 

 

2.3. Fish larvae collection 

       A total of 182 fish larvae with average length 0.5± 2 (mm) were freshly captured seasonally from 

winter to autumn (2018) using Light trap (Fig. 2). The trap was implemented in seawater just after 

sundown and continued for 120 minutes (2 h). All  larvae were stabilized at  bottom of the gathering 

bucket and instantly were transferred to the laboratory. These larvae were stored and characterized to the 

lowest possible taxonomic level based on morphological features [19]. After that, fish larvae were 

subjected to clinical examination and bacteriological studies. 

 

 

 

 

 

 

241



AJBAS Volume 2, Issue II, 2021  Abogabal, et al 

 

 
 

 

 

 Figure 2: Photo showing Light trap. 

 

2.4. Clinical examination of fish larvae  

       The fish larvae were examined according to Santos et al. [20] for the detection of the clinical signs 

on the external body surface and post mortem lesions on the internal organs. 

       2.5. Bacterial isolation  and identification 

       Fish larvae macerated tissues (outer skin ulcers) were injected onto1.5% NaCl Trypton Soy Agar 

(TSA) (Oxoid) and incubated at 25.5 °C for 2-5 days following the  procedure of Farmer et al. [21]. The 

pure suspected colonies of bacteria  were sub cultured,  incubated and recognized  by  morphological and 

biochemical tests following the procedure  of  Alsina and Blanch [22]. Additionally, commercial API 

20E strips (BioMerieux, France) were  used for bacteria  identification according to instructions  of the 

manufacturer. 

 

3. RESULTS 

3.1. Physicochemical parameters 

        Values of pH were always slightly alkaline in tested water samples where they were ranged from 

8.03 in summer to 8.82 in winter season in the studied area. The surface water temperature varied from 

20.24ºC to 31ºC. The lowest temperature was reported in winter, whereas the highest one was recorded 

in summer season (Fig.3). 
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Figure 3: Seasonal changes in pH (a), temperature (b), salinity (c), dissolved oxygen (d) 

and Ammonia concentration (e)   of seawater at NIOF in Hurghada during 2018. 
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In summer season, seawater salinity reached the highest value which was about 40.6 PSU, whereas 

winter season recorded the lowest value which was  about 39.4 PSU (Practical Salinity Unit). The 

measurements of dissolved oxygen ranged from 7.01 in autumn to 8.32mg/l in winter in the investigated 

area. Ammonia showed the highest concentration in summer (0.116 mg/l) and the lowest concentration 

in winter (0.006 mg/l) (Fig.3). 

3.2. Identification of fish larvae in the investigated area 

       A total of 182 fish larvae belonging to seven fish families were collected of which larvae of the 

family Clupeidae (Sardine and herring) were the most abundant 120 (66%) followed by family 

Phosichthyidae 15 (8%). The least abundant was the family Callionymidae and family Apogonidae with 

7 and 6 larvae, respectively (Table 1). Sardines (Clupeidae) were represented by the delicate round 

herring, Spratelloides delicatulus and lightfishes (Phosichthyidae) were represented by Vinciguerria 

mabahiss. Larvae of Apogonidae and Microdesmidae could not be identified beyond the family level 

(Fig.4), where most larvae are very difficult to identify, some were identified to the species level, others 

were identified to generic level and other taxa were identified as family. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3. Abundance of fish larvae during different seasons  

       In general, the abundance of fish larvae was the highest value in spring (58 larvae), followed by 

summer (52 larvae), whereas the lowest abundance was recorded in autumn (32 larvae). Sardine 

(Spratelloides delicatulus) show the highest prevalence rate during all different seasons, while Dragonets 

(Callionymus sp.) and Apogonidae (Cardinalfishes) are absent in winter and autumn(Table1). 

 

 

 

 

Figure 4: Photo showing (A) Spratelloides delicatulus (B) Vinciguerria mabahiss (C) Callionymus sp. (D) 

Microdesmidae (E) Apogonidae  (F) Syngnathoides biaculeatus (G) Atherinomorus lacunosus 

 

A B C 

D E F G 
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Table (1): Abundance of fish larvae during different seasons 

 

3.4. Clinical signs on clinically diseased fishes 

       Larvae revealed the presence of diseases signs on 55.5% of them. Infection was microscopically 

observed by the changes in swimming behaviors from rapid movement(Uninfected larvae) to sluggish 

movement(Infected larvae) , petechial hemorrhage in skin, minute ulcers in the tail region and  in post 

mortem picture gut necrosis wase detected (Fig.5). 

 

 

Figure 5:  S. delicatulus larvae showing petechial hemorrhage on the skin. 

 

 

 

 

Family 

 

Species 

 

Common 

name 

Winter Spring Summer  Autumn 

No. % No. % No. % No. % 

Clupeidae   Spratelloides 

delicatulus 

The delicate 

round herring 

30 75 30 51.7 30 57.7 30 93.8 

Phosichthyidae  Vinciguerria 

mabahiss 

Lightfishes  

 

3 7.5 6 10.3 5 9.6 1 3.1 

Syngnathidae  Syngnathoides 

biaculeatus 

Pipefishes 2 5 6 10.3 6 11.5 0 0 

Microdesmidae  Microdesmidae  Wormfishes 

 

2 5 7 12.1 2 3.8 0 0 

Atherinidae Atherinomorus 

lacunosus 

hardyhead 

silverside 

 

3 7.5 2 3.4 3 5.8 1 3.1 

Callionymidae  Callionymus 

sp. 

Dragonets 0 0 3 5.2 4 7.7 0 0 

Apogonidae  Apogonidae  Cardinalfishes 0 0 4 6.9 2 3.8 0 0 

Total 40 100 58 100 52 100 32 100 
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 3.5. Morphological characterization and Biochemical identification of the isolated bacteria 

         One hundred and six  (106) bacterial isolates were recoverd from skin ulcers external lesions of 

larvae. On TSA agar  colonies appeared  as smooth, rounded, white-to-cream-colored, on TCBS the 

colonies  appeared yellow and greenish, smooth, circular, and convex. Most of isolates showed initial 

morphological character typical with those of genus Vibrio; the isolated bacteria were Gram-ve  curved 

short rods, and motile (Fig. 6).  

 

Figure 6: Morphological characteristics of Vibrio spp.  (a) Bacterial colonies on TSA (b) Vibrio colonies on TCBS 

(c) gram negative rods. 

 

      The biochemical and morphological characteristics (Table 2) of all isolates showed variation and the 

isolated bacteria was identified as V. harveyi [28 isolates (15.4%)], V. parahaemolyticus [25 

isolates(10.4%)], V. alginolyticus [15 isolates( 8.2%)], V. vulnifacus [14 isolates(7.6%)], V. cholerae [13 

isolates(7.1%)] and unidentified Vibrio species [11 isolates(6%)].  

 

      3.6. Prevalence of infection of early stage larvae with different pathogenic Vibrio spp. during 

different seasons 

      About 101 fish larvae (55.5%) from total early stage  fish larvae were infected with pathogenic 

Vibrio species. The highest prevalence of  infection was observed in summer 86.5%  (45 larvae) of all 

collected larvae  during this season.  Where, the lowest prevalence of  infection was recorded in winter 

25% of all collected larvae  (10 larvae). All studied Vibrio species were recoverd in all seasons except  

V. vulnificus was absent in winter specimens. V. harveyi was the most frequently recoverd Vibrio sp. 

which was obtained in pure culture from 28 fish larvae followed by V. parahaemolyticus which was 

recovered from 25 fish larvae (Table 3). 

     3.7. Prevalence of infection between different larvae during different seasons 

     As shown in table (4), the delicate round herring (Spratelloides delicatulus) exhibit the highest 

prevalence of infection with different Vibrio spp. during different seasons (58.3%), while the lowest 

prevalence of infection with Vibrio spp.  was recorded in Wormfishes (Microdesmidae) (18.2%) during 

different seasons. 

 

 

 

 

 

A B C 
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Table (2): Morphological and biochemical characteristics of the isolated bacteria infecting early stages of fish  

Abbreviations: V., Vibrio; V, Variable strains; -Ve, Gram negative; (+), Positive result; (-), Negative result. 

 

 

4. DISCUSSION 

       Fish larval communities have attracted a lot of attention and great importance during the last two 

decades as a tool to provide insights into the ecology and dynamics of marine fish larvae [23]. 

Furthermore, less knowledge was recorded concerning the bacterial  disease affecting the coral reef early 

stage fish larvae in the Red Sea [24]. Information is essentially and needed as a tool to manage the Red 

Sea fisheries [25]. So, this study was designed to detect the prevalence of bacterial fish pathogens 

Isolates  

Test V. cholerae V. vulnifacus V. harveyi V. 

parahemolatycus 

V. 

alginolyticus. 

   -Ve rods -Ve rods -Ve rods -Ve rods -Ve rods Gram stain 

+ + + + + Catalase 

+ + + + + Cytochrome 

oxidase 

- - - - - Voges-Proskauer 

+ 
V 

+ 
+ + Ornithine 

decarboxylase 

+ 
V 

+ 
+ + Lysine 

decarboxylase 

- 
- 

- 
- -+  Arginine 

dihydrolase 

- 
- 

- 
- - Hydrogen  sulphide 

production 

+ + + + + Citrate 

+ - + + + Indole production 

- 
+ 

+ 
- - tryptophane 

deaminase 

- - + - - Urea hydrolysis 

+ 
+ 

- 
- - O- nitrophenyl-β-

galactopyranoside 

+ + V + + gelatin hydrolysis 

- - - - - Xylose 

+ - + + - Raffinose 

+ + + + + Glucose 

+ - + + + Manitol 

- - + - + Sorbitol 

+ - + - + Sucrose 

- + - + - Malonate 

- - - + - Arabinose 

- + - - + Lactose 
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incriminated in  infection and mortalities of the coral reef fish larvae. Mainly, uncontrolled microbial 

diseases lead to heavy financial losses in aquaculture industries that threaten their growth and 

sustainability. Larval mortality has been related to to multiple environmental factors, feeding state, , high 

water temperature, predation and microbial infection.Bacteria are the main pathogenic agents in the 

aquaculture industry [26]. Vibriosis is the primary disease of marine and estuarine fish in both natural 

and commercial production systems throughout the world. Vibriosis is caused by species from the genera 

Vibrios [27]. These pathogens are responsible for mortalities of fish larvae [28]. 

 

  Table (3): Prevalence of infection of early  fish stages with different pathogenic Vibrio spp.   

 

Parameters 

Seasons 

Winter Spring Summer  Autumn Total 

No. of larvae 40 58 52 32 182 

No. of infected larvae 10 19 45 27 101 

% of infected larvae 25 32.8 86.5 84.4 55.5 

V. vulnificus 

In
fe

ct
ed

 l
a

rv
a

e 

No. 0 2 8 4 14 

% 0 3.4 15.4 12.5 7.6 

V. parahaemolyticus No. 2 7 10 6 25 

% 5 12.1 19.2 15.6 10.4 

V. alginolyticus No. 2 3 6 4 15 

% 5 5.2 11.5 12.5 8.2 

V. harveyi No. 4 7 11 6 28 

% 10 12.1 21.2 18.8 15.4 

V. cholerae No. 2 4 5 2 13 

% 5 6.9 9.6 6.3 7.1 

Unidentified Vibrio sp No. 0 1 4 6 11 

% 0 1.7 7.7 18.8 6 

 

        In the present study, a decrease in dissolved oxygen and an increase in ammonia concentration in 

seawater was observed in summer and autumn compared to winter season. These variations in dissolved 

oxygen and total  ammonia were accompanied with high prevalence rate of infection with different  

pathogenic Vibrio spp.  This finding were in accordance with those of Haenen et al. [4]. Generally, pH in 

the studied site was shifted towards the alkaline range at all seasons. This indicates that human activities 

and run off wastes didn’t cause strong changes in pH. Other studies in Potomac River, USA conducted in 

1983 reported a change in pH to reach pH10 due to human activities and run off agriculture wastes [29]. 

Temperature varies significantly between summer and winter, whereas the salinity shows no significant 

seasonal variation and does not represent a major factor affecting the changes in the seawater density. 

Furthermore, the high rate of infection incidence may be also related to the elevated temperature in 

summer due to the decrease in DO as indicated by other studies [30];[31]. It is well known that warmer 

water (in summer) is capable for holding less dissolved oxygen than cooler water [32]. The elevation in 

the level of ammonia, in autumn and summer, physical contact and the sever drop in the dissolved oxygen 

are the most incriminated predisposing factors for initiation, establishment  and spread of infection in 

addition to fish immune system suppression [33].   
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Table (4): Prevalence of infection between different larvae during different seasons 

 

Larvae 

 

Seasons 

Winter Spring Summer  Autumn Total 

Spratelloides delicatulus 

 

No. of larvae 

 

30 

 

30 

 

30 

 

30 

 

120 

No. of infected larvae 4 13 28 25 70 

% 

 

13.3 43.3 93.3 83.3 58.3 

 

Vinciguerria mabahiss 

No. of larvae 3 6 5 1 15 

No. of infected larvae 2 1 3 1 7 

% 

 

66.7 16.7 60 100 46.7 

 

Syngnathoides biaculeatus 

No. of larvae 2 6 6 0 14 

No. of infected larvae 1 1 2 0 4 

% 

 

50 16.7 33.3 0 28.6 

 

Microdesmidae 

No. of larvae 2 7 2 0 11 

No. of infected larvae 1 1 0 0 2 

% 

 

50 14.3 0 0 18.2 

 

Atherinomorus lacunosus 

No. of larvae 3 2 3 1 9 

No. of infected larvae 2 1 1 1 5 

% 

 

66.7 50 33.3 100 55.6 

 

Callionymus sp. 

No. of larvae 0 3 4 0 7 

No. of infected larvae 0 1 1 0 2 

% 

 

0 33.3 25 0 28.6 

 

Apogonidae  

No. of larvae 0 4 2 0 6 

No. of infected larvae 0 1 1 0 2 

% 0 25 50 0 33.3 

  

 

      The high prevalence of larvae of demersal spawners was due to the high larval density of families 

with demersal eggs such as Clupeidae. Larvae of Spratelloides delicatulus (Clupeidae) were very highly 

abundant during all different seasons, while Dragonets (Callionymus sp.) and Apogonidae (Cardinal 

fishes) show the lowest prevalence rate. Dragonets (Callionymus sp.) and Apogonidae (Cardinal fishes) 

are absent in winter and autumn. These results were compatible with the findings of Abu El-Regal et al. 

[34]. 

       The clinical examination of the infected larvae showed signs similar to Vibriosis, that were sluggish 

swimming movment  with multiple small ulcers in cadual region and skin Petechial hemorrhage and 

necrosis in internal [5].          
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       About 106 pure bacterial isolates from naturally infected fish larvea were identified as V. vulnifacus, 

V. harveyi, V. alginolyticus, V. parahaemolyticus, V. cholerae and unidentified Vibrio species by culture, 

morphological, and biochemical characters including the API20E gallery.   

        The prevalence of bacterial infection was observed during different seasons and appeared to be due 

to infection with certain pathogenic species of  genus Vibrio. The highest prevalence rate of infection 

between early stage larvae was detected in summer season and this could be attributed to the increasing 

of human activities and thus increasing the microbiological pollution. While on the other aspect, the 

lowest prevalence rate of infection was recorded in winter.These findings were consistent with Hidalgo 

et al. [35] who reported that, the high risk of infection seems to be dependent upon the environmental 

conditions especially during summer.  Likewise, Handeland et al. [36] reported that, the maximum and 

minimum values of prevalence of bacterial infection in the fish were during summer and winter 

respectively. All studied Vibrio species were recoverd in all seasons except  V. vulnificus was absent in 

winter specimens. V. harveyi was the most frequently recoverd Vibrio spp. followed by V. 

parahaemolyticus.                                                                                                    

         Spratelloides delicatulus (Clupeidae) exhibited the highest prevalence of infection with different 

Vibrio spp.  while the lowest prevalence infection with Vibrio spp. was recorded in Wormfishes 

(Microdesmidae) during different seasons. This was in agreement with the results of Tendencia [10] who 

recorded that Vibrio spp. consider the dominant bacterial groups obtained from the intestinal micro flora 

of turbot fish larvae (Scophthalmus maximus). In our point view, the colonization of Vibrio spp in 

association with eggs in a natural marine enviroment is logical, taking in consideration that Vibrio spp. are 

the predominat  normal inhabitants of the marine aquatic ecosystem, and estuarine habitats. Moreover, 

Vibrio spp. have excellent colonization efficiency on the mucous surfaces and hence easily colonize on the 

eggs surface [37]. 

5. CONCLUSION 

      In conclusion, the high rate of infection incidence could be attributed to the increase of the sea water 

pollution especially in the summer season. Our investigation results indicates that the early stages fish 

larvae are susceptible to infection by Vibrio species which can be considered as a potential pathogen for 

fish larvae. Fish larvae infection was caused by V. alginolyticus, V. vulnifacus, V. parahaemolyticus, V. 

harveyi, V. cholera and unidentified Vibrio species.  
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