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Abstract 

 

      Brachionus  plicatilis was cultured for ten days in the Marine Biology 

Department/Marine Science Center Basra at a temperature of 21 °C and with different salinity 

concentrations of 2, 4, and 10 ppt, and were fed with organic matter (cow waste) at a 

concentration of 3 g /l with continuous ventilation and lighting. The highest density was 

recorded at a salinity (10 ppt) (211,000 individuals/l), and the lowest density at a salinity (2 

ppt) (30000 individuals / l). The growth rate( K )ranged from 1.03 - 1.22, and the reproductive 

rate ranged from 0.96 - 1.15 days for the same saline concentrations above (while the lowest 

value for doubling time D was 0.56 and the highest was 0.66 at 10 and 2ppt  salinity 

concentrations, respectively. These are considered euryhaline rotifers, and the statistical 

analysis results showed significant differences between treatments at a significant level (P≤ 

0.05). The importance of this study lies in understanding the effect of salt on population density 

and determining the best salt concentration for the growth of the aforementioned rotifers. 
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___________________________________________________________________________ 

 

Introduction

     Rotatoria is a group of relatively 

small, microscopic aquatic invertebrates 

comprising more than 2,000 identified 

species of unbranched, laterally 

symmetrical, and pseudo-coelomous 

animals  (Segers, 2004). Although most 

rotifer species are freshwater, some species 

may be found in brackish water (estuaries) 

and marine environments (Fradkin, 2001). 

Brachionus is an indispensable 

zooplankton species in aquaculture systems 

and has been used as a primary live food for 

marine fish larvae since the 1960s. In 

addition, this group is suitable for studying 

different aspects of ecology. Most farmers 

and breeders aim to conserve fingerling 

fish, and the genus Brachionus is an 

important food source (Francis, 2006).  

The genus Brachionus is cultured using 

diets rich in essential nutrients to support 

the health status of fish larvae, increase 

their growth rates, and reduce the rate of 

mortality. (James & Abu-Rezeq, 1988) . 

The possibility of using it as a live food is 

suitable for the larval stages of aquatic life 
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(Dhert 1996). (Abbas 2021) recorded the 

prevalence of the genus Brachionus in 

salinities ranging from 1.8-40 ppt. 

  The current experiment was conducted 

to study salinity tolerance at different 

salinity concentrations. 

 

Materials and methods 

Culture of B. plicatilis 

    Samples were collected from ponds 

near Basra University in Al-Tubah and Al-

Nakhilah, where a bucket was collected 

several times. The collected water was then 

passed through several sieves, the first of 

which was the size of the holes (53 µm) for 

zooplankton. It was adapted to a 

temperature of 21°C, and small individuals 

were collected (Ghazi, 2005), where 10 

individuals were added to each tank of 5 

liters of chlorine-free water at three salt 

concentrations, namely PPT 2, 4, and 10, 

and the amount of organic matter (cow 

dung) was fixed at 3 g/L. Other laboratory 

environmental factors were confirmed, as 

in Table No. (1), where the temperature was 

controlled using a thermostat and 

thermometer daily during the culture 

period, which lasted for ten days, after 

which a sample was taken from each tank 

and counted using a counting slide and 

slide-counting compound microscope 

under a force of 10X40X. The process is 

repeated (3 times, and the average is taken) 

for each basin, then the number was 

calculated to obtain the final densities of 

each fry and according to the 

concentrations mentioned in the study, and 

the result was expressed in individuals/liter. 

Growth indicators were calculated 

according to the equations set by Scott and 

Baynes (1978), and the growth rate (k) and 

doubling time (D) were measured using the 

following equation: 

  K= lnNt-  lnN0 /T 

 D=Loge2/K   

whereas: 

Nt=finalnumber  

N0 = prime number  

T = time 

=Log e2 fixed 

K=growthrate  

And calculate the reproductive 

rate (G) Reprodutiv Rate/day as 

described before (Euteneuer et 

al,1984) 

G= (1/T) (lnNt/N0( 

whereas   :  

T= time 

N = final number (egg-

bearingandnon-egg-bearing) 

N0 = the prime number  

 

Results and discussion 

 

1:-Environmental factors 

    Table No. (1) shows the basic 

environmental factors in which B. plicatilis 

was cultured at a temperature of 21°C, 

dissolved oxygen 7.4 mg/L, and pH 7.6. 

2:- B. plicatilis . culture 

      Able No. (2) shows the total 

numbers obtained after culturing B. 

plicatilis at a fixed organic concentration of 

3 g/L, different salinity concentrations, and 

stabilization of the rest of the 

environmental factors, where the lowest 

reached 30,000 individuals/l. The highest 

recorded was 211,000 individuals/l at saline 

concentrations of 2 and 10 p.p.t. (Fig. 1), 

and the density increased with increasing 

salt concentration. The growth rate K 

ranged from 1.03 - 1.22 (Fig. 2), and the 

reproductive rate ranged from 0.96 - 1.15 

days (Fig. 4) for the same salinity 

concentrations above (while the lowest 

value for doubling time D was 0.56 and the 

highest was 0.66 at 10 and 2 p.p.t salt 

concentrations, respectively (Fig. 3). The 

results of the statistical analysis showed 

that there were significant differences 

between the treatments at the level of 

significance (P≤ 0.05). 
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Table 1: Laboratory Environmental Factors During Culture 

The environmental factor of 

pond water 

value ±standard error 

Temperature Cº 21 ± 1 

pH 7.6 ± 0.02 

Dissolved oxygen mg/L 7.4 ± 0.02 

 

 

Table 2. Total numbers, growth rates, doubling time, and reproductive rate obtained after 

culturing B. plicatilis in different organic and salinity concentrations for ten days. 

Organic 

matter 

g/L 

salinity 

concent

rate ppt 

Prime 

number 

individual/l 

Final number 

individuals/l 

Growth 

rate K 

Doubling 

time D 

Reproduction 

rate G 

3 2 2 30×103 1.03 0.66 0.96 

3 4 2 50×103 1.08 0.63 1.01 

3 10 2 211×103 1.22 0.56 1.15 

 

 

 

Figure 1: Total numbers obtained after culturing B. plicatilis at a constant organic 

concentration of 3 g/L and at different salinity concentrations for ten days. 
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Figure 2: Growth rates of K obtained after culturing B. plicatilis at a constant organic 

concentration of 3 g/L and different salinity concentrations for ten days. 

 

 

 

  

Figure 3: Doubling time D obtained after culturing B. plicatilis at a constant organic 

concentration of 3 g/L and at different salinity concentrations for ten days. 
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Figure 4: Reproduction rate G obtained after culturing B. plicatilis at a constant organic 

concentration of 3 g/L and at different salinity concentrations for ten days. 

 

 

Figure5: small model (S) for type B. plicatilis 

   Temperature selection is important in 

rotifer culture; two types of Brachionus 

plicatilis are dependent on temperature: the 

first small type (S), which ranges from 80 

to 250 µm (Tamaru et al., 1995), and the 

second largest type (Tamaru et al., 1995). ), 

which reaches 400 µm, is produced at low 

temperatures (Dhert, 1996). Therefore, the 
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choice of temperature in the current study 

and in the field was closest to the lowest 

temperatures to obtain the type with the 

target size (S), as shown in Figure 5;  the 

highest length was 220 μm and the width 

115 μm was recorded at a salinity of 10. In 

comparison, the lowest recorded length was 

135 μm, and the width was 98 μm, which is 

consistent with the study by (Snell and 

Carrillo1984). 

This application is of particular 

importance in aquaculture to find pinwheels 

that fit the size of the mouth opening of the 

larvae that feed on them, because the 

rotifers of the large model in size do not 

match the size of the mouth opening of fish 

and crustacean larvae in the first stages. 

Salinity was chosen to suit the liquefaction 

water, which did not exceed 4p. p.t. At the 

time of the study, two degrees of salinity 

were chosen: the highest and the lowest, 

PPT(2,10), respectively. To determine the 

effect of these concentrations on the 

numerical densities that can be obtained, 

this type is characterized by high salt 

tolerance and can withstand concentrations 

ranging from 1 to 97 parts per thousand; 

however, the ideal range for this type is 35 

parts per thousand (Ahmed and Ghazi, 

2009; Lubzens, 1987). The cultured species 

B. plicatilis is widely used as food for fish 

and shrimp, especially for species that live 

in saltwater, where it is considered a marine 

rotifer, and many international studies have 

focused on its use as food (Watanabe et al., 

1978; Lubzens, 1987; Lim et al., 2003). As 

for the salinity effect, the highest density 

was recorded in the current study at the 

highest salt concentration (10ppt), which is 

consistent with the study by Weber and 

Juanico (2004), which showed that 

increasing the values of salts extracted from 

the drainage water in the culture medium 

increased the density of living organisms. 

Conclusions 

This type is considered to have high 

salinity tolerance, as it gives the highest 

densities when salinity increases, which 

slightly affects its size. 
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 تراكيز ملحية مختلفة  في Brachionus plicatilis الاستزراع المختبري للدولابي

 صبا عباس كاظم                         عادل قاسم جاسم                     نعيم شند حمادي

 المستخلص

  عند  بالبصرة  البحرية  العلوم  مركز/    البحرية  الأحياء  قسم  في  أيام  عشرة  لمدة  Brachionus plicatilis  تربية  تمت

 العضوية   بالمواد  المستزرعة   تغذية  وتم  المليون  من  جزء  10  و  4  و   2  مختلفة  ملوحة  وبتراكيز  مئوية  درجة   21  حرارة  درجة

 211.000( )الف  جزء  10)  الملوحة  عند  كثافة  أعلى  سجلت.  مستمرين  وإضاءة  تهوية  مع  لتر/    غم3  بتركيز(  الأبقار  نفايات)  

  وتراوح   ،   1.22  -  1.03  من(  K)  النمو  معدل  تراوح (.  لتر/    فرد  30000( )جزء بالف  2)  الملوحة  عند  كثافة  وأقل(  لتر/    فرد

  D 0.56 الوقت لمضاعفة قيمة أقل كانت بينما) أعلاه الملحي المحلول تركيزات لنفس يومًا 1.15 - 0.96 من التكاثر معدل

  التحليل  نتائج  أظهرت  وقد  الملحية  الروتيفيرات   من  النوع  هذا  يعتبر.  المليون  من  جزء   2  و  10  ملوحة  بتركيزات   0.66  وأعلى

  معرفة   في  الدراسة  أهمية  تكمن  (.P≤ 0.05)  معنوي  مستوى  عند  المعاملات   بين  إحصائية  دلالة  ذات  فروق  وجود  الإحصائي

 المذكورة  الروتيفيرات لنمو  ملوحة تركيز أفضل وتحديد السكانية  الكثافة على الملح تأثير

 

 .الدولابيات :الملوحة : تحمل زراعةكلمات مفتاحية: 
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