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INTRODUCTION 

Dissolved oxygen (DO) is one of the most 

vital factors for the fish survival in aquaculture sys-

tem. DO is a limiting factor for fish metabolism, and 

it determines growth and activity levels of fish 

(Brett, 1979). The information of DO level in aqua-

culture is useful in aquaculture (Lovell, 1998). For 

many species, low exposure levels of dissolved oxy-

gen can result in mortality (Weithman and Haas, 

1984).  

Various researches have studied on the oxy-

gen consumption (OC) related to different aspects  

(Franklin et al., 1995; Chang et al., 2005; Jeong et 

al., 2007; Tsuzuki et al., 2008; Iwama et al., 1997; 

Szczepkowski et al., 2011; Duan et al., 2011). From 

all these researches, the limiting effect of oxygen 

consumption is considered as important factor 

(Shepard, 1955). According to that information, oth-

er researches had also studied to observe the lethal 

DO for several fish species (Itazawa, 1959; Sylvester 

et al., 1975; Kutty dan Mohamed, 1975; Thurston et 

al., 1981; Schurmann dan Steffensen, 1992; Kim et 

al., 1995; Matthews dan Berg, 1997).  

Grey mullet Mugil cephalus is one of euryha-

line species which can be developed for aquaculture 

production. Grey mullet was able to move between 

marine and freshwater environments of rivers and 

flooded rice fields (Saleh, 2008). Information about 

the gonadal development, length-weight relationship, 

and growth of mullets had already observed 
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ABSTRAK 
Ikan belanak Mugil cephalus adalah salah satu spesies ikan euryhaline dan merupakan ikan ekonomis penting yang terdistribusi secara luas 
di dunia. Namun, penelitian tentang pengaruh faktor lingkungan terhadap metabolisme ikan ini masih kurang banyak diteliti meskipun hal 
tersebut penting untuk mengoptimalkan budidaya. Karena itu, penelitian ini dilakukan untuk mempelajari tingkat oksigen terlarut (DO) letal 
dan gambaran darah ikan belanak pada kondisi pemeliharaan dengan salinitas berbeda. Dua kelompok penelitian dilakukan untuk mengukur 
kadar DO letal dan gambaran darah ikan belanak pada kondisi pemeliharaan di air laut (LOS) dan air tawar (LOF). Pengamatan dilakukan 
menggunakan closed rectangular chamber dan sampel darah. Hasil penelitian menunjukkan bahwa kondisi ikan belanak menjadi tidak stabil 
pada kondisi oksigen terlarut di bawah 2 mg/L (1.3 mg/L pada LOS, 1.6 mg/L pada LOF). Dalam kondisi oksigen terlarut menjadi 1 mg/L, 
aktivitas ikan menurun dan mengalami kematian pada konsentrasi 0.3 mg/L. Kedua kelompok penelitian yang diamati tidak berbeda nyata 
(P>0.05). Parameter darah seperti Ht, Hb, osmolalitas, kortisol, dan glukosa dalam percobaan LOS memiliki nilai yang lebih tinggi 
dibandingkan dengan LOF. Percobaan menunjukkan bahwa indikator respon stress pada ikan belanak semakin meningkat dengan 
menurunnya kandungan oksigen dalam air. Kadar kortisol berada pada nilai 90.7 ng/ml di LOS dan 56.4 ng/ml di LOF, sedangkan kadar 
glukosa berada pada nilai 169.0 ng/ml di LOS dan 71.5 ng/ml di LOF. Dari penelitian ini dapat disimpulkan bahwa kadar oksigen terlarut 
bagi ikan belanak dianjurkan tidak berada di bawah 2 mg/L pada kondisi pemeliharaan di air laut maupun air tawar untuk menghindari 
kematian pada ikan.   
 
Kata kunci: Oksigen, letal, gambaran darah, Mugil cephalus. 
 

ABSTRACT  
Grey mullets Mugil cephalus is one of euryhaline and economically important species widely distributed in the world. However, studies on 
the effects of environmental factors related to fish metabolism is still less investigated even though it was important to optimize aquaculture. 
Therefore, present study was conducted to understand the lethal dissolved oxygen (DO) and blood properties of grey mullets under different 
salinity rearing condition. Two experimental groups were conducted to measure the lethal DO and blood properties of grey mullets in sea-
water (LOS) and freshwater (LOF). Observation was conducted using closed rectangular chamber and blood samples. The results showed 
that grey mullets became unstable after DO levels were below 2 mg/L (1.3 mg/L on LOS, 1.6 mg/L on LOF). As the DO levels declined to 1 
mg/L, their activities became lower and totally died at 0.3 mg/L. No significant difference found on these lethal DO experiments (P>0.05). 
The blood factors including Ht, Hb, osmolality, cortisol, and glucose in LOS were totally higher than those in LOF. Both experiments 
showed grey mullets’ stress response indicator getting increased by oxygen depletion. The cortisol level was at 90.7 ng/ml in LOS and 56.4 
ng/ml in LOF, while glucose level was at 169.0 ng/ml in LOS and 71.5 ng/ml in LOF. In conclusion, DO level of grey mullets Mugil cepha-
lus should be maintained not lower than 2 mg/L whether in seawater or freshwater rearing condition to avoid fish mortality.   
 
Key words: Oxygen, lethal, blood proper ty, Mugil cephalus.  
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(Effendie, 1984; Sulistiono et al., 2001; Wahyude-

wantoro and Haryono, 2013). Therefore, other basic 

information that should be observed for aquaculture 

development are oxygen consumption, lethal DO, 

and blood properties of grey mullets. The aims of 

this study were to observe the lethal DO and blood 

properties of grey mullets in seawater and freshwa-

ter. 

 

MATERIALS AND METHODS 

Grey mullets Mugil cephalus were divided 

and acclimated into seawater and freshwater rearing 

tanks (Number of fish: 31 fish, TL: 27.3±2.1 cm, 

BW: 187.9±45.8 g). Grey mullets were collected 

from Suncheon Bay, Korea. Fish were reared in  

recirculating tanks before experiments and fed twice 

a day at 2% of their body weight with commercial 

feed. Before experiments, no food was given to any 

experimental fish for 24 hours. Lethal DO of grey 

mullets in seawater (LOS) and lethal DO of grey 

mullets in freshwater (LOF) were observed (Table 

1).  

In order to determine lethal DO, closed rec-

tangular chamber with 14 L volume and magnetic 

stirrer were used for mixing the experimental water 

(Figure 1). Five grey mullets were put into closed 

rectangular chamber and observed their behavioral 

response due to depletion of DO inside the chamber 

and time when the fish dying was observed. The  

oxygen sensor in chamber was connected to personal 

computer to collect the DO data inside the chamber 

every 10 minutes, and water temperature inside the 

rectangular chamber was kept constant at 18oC. In 

both experiments, corrections for any bacterial con-

sumption were unnecessary as there was a negligible 

change in oxygen concentration over the hour. Dur-

ing lethal DO experiments, the OC of fish was also 

measured. The OC was calculated by using formula: 

OC = (DO0 - DOt) × (V / (t × W)), where OC is the 

oxygen consumption expressed in miligrams of oxy-

Table 1. Exper imental conditions in lethal DO observation  

Experiments 
 

Temp. (oC) 
 

Salinity (psu) 
 

Total length (cm) 
 

Body weight (g) 
 

Number of fish 
(ind) 

 

LOS 18      30 27.7 ± 2.7 182.7 ± 42.8     5 

LOF 18      0 27.4 ± 1.1 199.0 ± 28.5     5 

Figure 1. Diagram of lethal DO observation system. MT : magnetic stir rer , OS : oxygen sensor , PC : per -
sonal computer, RC : respiratory chamber, TS : temperature sensor.  

Description: LOS: lethal DO experiment of fish reared in seawater , LOF: lethal DO exper iment of fish reared in freshwater   
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gen per hour per kilogram of fish (mg O2/kg/h). DO0 

and DOt are dissolved oxygen of initial and after t 

hours (mg O2/L). While t is time passed for fish 

which consumed oxygen (h). V is the water volume 

of respiratory chamber (L), and W is the fish weight 

(kg).  

In addition to measuring the OC and lethal 

DO, the behavior of the fish was observed during 

experiments, including their movements in the water 

and breathing frequency per minute. Behavioral in-

dex was used to evaluate the fish activity in each 

experiment inside the respiratory chamber (Table 2). 

Blood samples were collected from three of five fish 

just after the fish died. Fish were anesthetized using 

2-phenoxyethanol and blood samples were collected 

using heparinized syringes, centrifuged (12,000 rpm, 

5 min.), and analyzed their blood properties. Hemo-

globin (Hb) and hematocrit (Ht) were analyzed to 

obtain the oxygen binding factor. Meanwhile, Na+, 

K+, Cl-, Ca, Mg, and osmolality were analyzed to 

obtain the osmoregulation factor. Furthermore, corti-

sol, glucose, and total protein were analyzed for the 

stress factor. Hematocrit (Ht) was analyzed by using 

micro-hematocrit reader (Micro Hematocrit Reader, 

Hawksley). Hemoglobin (Hb), Na+, K+, Cl-, Ca, Mg, 

glucose, and total protein were analyzed by using 

Chemical Analyzer (Fujifilm Dri-Chem 3500i, Ja-

pan). Plasma cortisol was analyzed by Enzyme Im-

munoassay (EIA) using Cortisol EIA kit (Oxford 

Biomedical Research, USA). Plasma osmolality was 

examined with Vapor Pressure Osmometer (Vapro 

5520; Wescor Co., USA). All statistical analysis was 

analyzed by one-way ANOVA, two-way ANOVA, 

and t-test using PASW Statistics 18 software.  

 

RESULTS 

Lethal DO in seawater and freshwater showed 

the same DO of 0.3 mg/L in both environments. The 

OC of grey mullets was decreased in line with the 

depletion of DO inside the chamber showing rapid 

changes from 313.7 mg O2/kg/h to 0 mg O2/kg/h 

within 60 minutes in LOS, while the OC in LOF was 

decreased from 295.5 mg O2/kg/h to 0 mg O2/kg/h 

within 70 minutes. There was no significant differ-

ence between these lethal DO experiments. 

Breath frequency in both experiments showed 

the relationship with the OC and depletion of DO. 

Those were decreased in line with the declining of 

OC. Breath frequency was decreased from 116 times 

per minute to 0 times within 60 minutes in LOS, 

while it was decreased from 113 times per minute to 

0 times within 70 minutes in LOF. These results 

were indicating the grey mullets consumed more 

oxygen in seawater environment. 

The behaviors of grey mullets during lethal 

DO were observed based on their swimming activity 

and breath frequency. In both experiments, the grey 

mullets showed normal behavior within 20 minutes, 

and then their behavior became unstable after DO 

levels were below 2 mg/L (1.3 - 1.6 mg/L). As the 

DO levels declined to 1 mg/L, their behavioral index 

was IV to VI, which means their activities became 

lower and totally died at 0.3 mg/L (Table 3). The 

grey mullets in LOS and LOF showed the same be-

havior under the low level of DO, showing unstable 

behavior, unsteady, hit the chamber, and slower 

opercular movement due to the stress condition. At 

the lethal level, the dying fish showing red spots in 

their body, change of fin color, and severe condition 

in opercular parts.  

Index  Movement  Breath freq/min 

I  Active swimming  > 110 

II  Moderate swimming  81 - 110 

III  Slow swimming  51 - 80 

IV  Very slow swimming  31 - 50 

V  Lost balance, no movement  1 - 30 

VI  Died  0 

Table 2. Behavioral indices of fish in experiments of lethal DO   
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As shown in Table 4, the results of blood 

properties investigation showed that most of parame-

ter on grey mullets in LOS was significantly higher 

than LOF. The blood factors including Ht, Hb, Na+, 

Cl-, Ca, Mg, osmolality, cortisol, and glucose in LOS 

were significantly higher than those in LOF. Howev-

er, the values of K+ and total protein in LOS were not 

significantly different than LOF (P<0.05).  

 

DISCUSSION 

Based on the obtained results, no significant 

difference between grey mullets reared in seawater 

and grey mullets reared in freshwater according to 

their lethal DO. There was less information which 

reported about the lethal DO of grey mullets and 

oxygen requirements for adult grey mullets. In other 

study, it was reported that mullets 1arvae apparently 

can not survive in DO below 4 mg/L (Sylvester et 

Table 3. Behavioral indices of fish with time cour se of lethal DO exper iments  

Time (minute) 

 

LOS LOF 

DO (mg/
L) 
 

Behavior 
 

Number of 
dead fish  

DO (mg/L) 
 

Behavior 
 

Number of 
dead fish  

 1 7.6 I 0 8.1 I 0 

10 4.2 II 0 4.3 II 0 

20 2.3 III 0 2.8 II 0 

30 1.3 IV 0 1.6 III 0 

40 0.9 V 2 1.0 IV 2 

50 0.4 V 3 0.6 V 2 

60 0.3 VI 5 0.4 V 3 

70 - - - 0.3 VI 5 

Description: LOS and LOF are the same abbreviations as in Table 1  

Table 4. Physio-chemical properties of grey mullets’ blood before dying in lethal DO experiments  

Component  
Experiments  

LOS LOF 

Hematocrit (%)  37.0 ± 6.1 20.7 ± 2.1* 

Hemoglobin (g/dL) 7.4 ± 0.4 4.6 ± 0.1*** 

Na+ (mEq/L) 181.0 ± 9.9 139.0 ± 2.8** 

K+ (mEq/L) 3.6 ± 0.5 3.6 ± 0.5 

Cl- (mEq/L) 162.5 ± 12.0 129.0 ± 4.2** 

Ca (mg/dL) 13.3 ± 1.1 10.5 ± 0.0** 

Mg (mg/dL) 4.9 ± 1.5 1.7 ± 0.1** 

Osmolality (mOsm/kg) 455.0 ± 12.7 361.0 ± 50.9* 

Cortisol (ng/dL) 90.7 ± 11.3 56.4 ± 28.5* 

Glucose (mg/dL)  169.0 ± 39.6 71.5 ± 17.7** 

Total protein (g/dL) 
 

 2.5 ± 0.2 2.6 ± 0.1 

Description: LOS and LOF are the same abbreviations as in Table 1. Values are the mean ± SD (n = 3). The mean values with dif-
ferent superscript are significantly different (*: P<0.05, **:  P<0.01, ***: P<0.001, t-test)  
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al., 1975). Mallya (2007) stated that oxygen deficien-

cy in fish will cause asphyxiation and mortality. It 

depends on the species and their rate of adaptation. 

Swimming behavior was also affected by hypoxia 

due to reduction in fish activity when oxygen de-

creased (Dalla Via et al., 1998). Further observations 

were required to determine the lethal oxygen level 

for grey mullets in larger scale aquaculture farm.   

In this study, when DO less than 1 mg/L, grey 

mullets started suffering stress and then die either in 

seawater or freshwater. These results were similar 

with Kutty and Mohamed (1975) which reported that 

Rhinomugil corsula lose equilibrium at 0.8 mg/L in 

freshwater at 30oC. Another study (Itazawa, 1959) 

also reported that Mugil cephalus showed symptoms 

of dyspnoea at oxygen concentration of 1 mg/L in 12

-19oC. Therefore, it could be concluded that grey 

mullets require high oxygen level for their normal 

activity. Based on observations, grey mullet activity 

was normal when oxygen level is above 2 mg/L. At 

severe levels, oxygen deficiency will affect to 

growth and survival of fish (Smith and Able, 2003). 

Meanwhile, hypoxia will affect to their metabolism 

if the oxygen concentration was above the lethal  

oxygen levels (Lefrancois and Claireaux, 2003). 

The blood properties from lethal DO experi-

ments revealed the significant differences between 

grey mullets in LOS and LOF. The blood factors 

including Ht, Hb, osmolality, cortisol, and glucose in 

LOS were significantly higher than LOF. Those dif-

ferences were caused by different environmental 

condition which made the grey mullets reared in 

freshwater were lower on those blood factors. Kucuk 

et al. (2013) reported that salinity influences sodium, 

potassium, chloride, glucose, total protein, triglycer-

ides as well, while total protein and glucose in plas-

ma are related to fish metabolism. According to the 

depletion of DO, these results showed high levels of 

cortisol and glucose. Fish have adapted to cope with 

the oxygen deficiency mainly through cardiovascular 

and respiratory adjustments (Randall, 1982). This 

condition will trigger to increase the stress. Porchas 

et al. (2009) reported that cortisol and glucose were 

the stressor parameters to indicate the stress response 

of fish. Likewise, Zaki et al. (2009) indicated that the 

blood glucose level was affected by the rate of carbo-

hydrate metabolism under hypoxia and stress condi-

tions. According to the information from this study, 

grey mullet should be maintained above its lethal 

oxygen level to optimize their growth and survival 

on aquaculture farm. 

 

CONCLUSION 

In conclusion, DO level of grey mullets Mugil 

cephalus should not lower than 2 mg/L whether in 

seawater or freshwater to avoid the mortality during 

fish rearing. Grey mullet should be reared in  

optimum DO level to get their optimum growth and 

avoid the stress in seawater or freshwater environ-

ment. We point out that further detailed studies were 

needed to apply aquaculture management of grey 

mullets on large scale farming system. 

 

ACKNOWLEDGEMENT 

We thank the Korea International Cooperation 

Agency (KOICA) for funding this study.  

 

REFERENCES 

Brett JR. 1979. Environmental Factors and Growth. In:  Fish 
Physiology, Vol. VIII, Bioenergetics and Growth. WS 
Hoar, DJ Randall and JR Brett (Eds), Academic Press, 
New York. 

Chang YJ, MH Jeong, BH Min, WH Neill and LP Fontaine. 
2005. Effect of Photoperiod, Temperature, and Fish Size 
on Oxygen Consumption in the Black Porgy Acan-
thopagrus schlegeli. Journal of Fisheries Science and 
Technology 8, 142-150.  

Dalla Via D, G van den Thillart, O Cattani and P Cortesi. 
1998. Behavioural Responses and Biochemical Correlates 
in Solea solea to Gradual Hypoxic Exposure. Canadian 
Journal of Zoology 76, 2108–2113. 

Duan Y, X Dong, X Zhang and Z Miao. 2011. Effects of Dis-
solved Oxygen Concentration and Stocking Density on 
the Growth, Energy Budget and Body Composition of 
Juvenile Japanese Flounder, Paralichthys olivaceus 
(Temminck et Schlegel). Aquaculture Resources 42, 407-
416. 

Effendie MI. 1984. Penilaian Per kembangan Gonad Ikan 
Belanak Liza subviridis Valenciennes di Perairan Muara 
Sungai Cimanuk, Indramayu bagi Usaha Pengadaan 
Benih. Disertasi. Institut Pertanian Bogor, Bogor. 

Franklin CE, IA Johnston, T Crockford and C Kamunde. 
1995. Scaling of Oxygen Consumption of Lake Magadi 
Tilapia, a Fish Living at 37°C. Journal of Fish Biology 
46, 829-834. 

Itazawa Y. 1959. Gas Content of the Blood in Response to that 
of Medium Water in Fish. Comparison of the Response in 
Several Species. Bulletin of the Japanese Society of Sci-
entific Fisheries 25, 301-306. 

Iwama GK, A Takemura and K Takano. 1997. Oxygen Con-
sumption Rates of Tilapia in Freshwater, Seawater, and 
Hypersaline Seawater. Journal of Fish Biology 51, 886-
894. 

Jeong MH, YS Kim, BH Min and YJ Chang. 2007. Effect of 
Fish Number in Respiratory Chamber on Routine Oxygen 
Consumption of Black Porgy Acanthopagrus schlegeli 
Reared in Seawater or Freshwater. Aquaculture 20, 121-
126.  

Kim IN, YJ Chang and JY Kwon. 1995. Pattern of Oxygen 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442856/#bib18
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442856/#bib128
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442856/#bib79
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2442856/#bib109


94  

Berita Biologi 15(1) - April 2016 

 

Consumption in Six Species of Marine Fish. Journal 
of the Korean Fisheries Society 28, 373-381. 

Kucuk S, A Karul, S Yildirim and K Gamsiz. 2013. Effects of 
Salinity on Growth and Metabolism in Blue Tilapia 
(Oreochromis aureus). African Journal of Biotechnology 
12, 2715-2721. 

Kutty MN and MP Mohamed. 1975. Metabolic Adaptations of 
Mullets Rhinomugil corsula Hamilton with Special Ref-
erence to Energy Utilization. Aquaculture 5, 253-270. 

Lefrancois C and G Claireaux. 2003. Influence of Ambient 
Oxygenation and Temperature on Metabolic Scope and 
Scope for Heart Rate of the Sole (Solea solea). Marine 
Ecology Progress Series 259, 273-284. 

Lovell T. 1998. Nutrition and Feeding of Fish. Second Edition. 
Kluwer Academic Publications, Massachusetts.  

Mallya YJ. 2007. The Effects of Dissolved Oxygen on Fish 
Growth in Aquaculture. UNU-Fisheries Training Pro-
gramme, Reykjavik. 

Matthews KR and NH Berg. 1997. Rainbow Trout Responses 
to Water Temperature and Dissolved Oxygen Stress in 
Two Southern California Stream Pools. Journal of Fish 
Biology 50, 50-67. 

Porchas MM, LRM Cordova and RR Enriquez. 2009. Cor tisol 
and Glucose: Reliable Indicators of Fish Stress?. Pan-
American Journal of Aquatic Sciences 4, 158-178. 

Randall D. 1982. The Control of Respiration and Circulation in 
Fish during Exercise and Hypoxia. Journal of Experi-
mental Biology 100, 275-288. 

Saleh M. 2008. Capture-based Aquaculture of Mullets in Egypt. 
In: Capture-based Aquaculture. Global Overview. A 
Lovatelli and PF Holthus (Eds). 109-126. FAO Fisheries 
Technical Paper No.508. FAO. Rome. 

Schurmann H and JF Steffensen. 1992. Lethal Oxygen Levels 
at Different Temperatures and The Preferred Temperature 
During Hypoxia of the Atlantic Cod Gadus morhua L. 
Journal of Fish Biology 41, 927-934. 

Shepard MP. 1955. Resistance and Tolerance of Young Speck-
led Trout Salvelinus fontinali to Oxygen Lack with Spe-
cial Reference to Low Oxygen Acclimation. Journal of 
the Fisheries Research Board of Canada 12, 3. 

Smith KJ and KW Able. 2003. Dissolved Oxygen Dynamics in 
Salt Marsh Pools and Its Potential Impacts on Fish As-
semblages. Marine Ecology Progress Series 258, 223-
232. 

Sulistiono, M Arwani and KA Aziz. 2001. Growth of Mullet, 
Mugil dussumieri in Ujung Pangkah, East Java. Jurnal 
Iktiologi Indonesia 1, 31-37. 

Sylvester JR. 1975. Critical Thermal Maxima of Three Species 
of Hawaiian Estuarine Fish: A Comparative Study. Jour-
nal of Fish Biology 7, 257-262. 

Szczepkowski M, B Szczepkowska and I Piotrowska. 2011. 
Impact of Higher Stocking Density of Juvenile Atlantic 
Sturgeon, Acipenser oxyrinchus Mitchill, on Fish 
Growth, Oxygen Consumption, and Ammonia Excretion. 
Archives of Polish Fisheries 19, 59-67. 

Thurston RV, GR Phillips and RC Russo. 1981. Increased 
Toxicity of Ammonia to Rainbow Trout (Salmo gaird-
neri) Resulting from Reduced Concentrations of Dis-
solved Oxygen. Canadian Journal of Fisheries 
and Aquatic Sciences 38, 983-988. 

Tsuzuki MY, CA Strussmann and F Takashima. 2008. Effect 
of Salinity on The Oxygen Consumption of Larvae of the 
Silversides Odontesthes hatcheri and O. bonariensis 
(Osteichthyes, Atherinopsidae). Brazilian Archives 
of Biology and Technology 51, 563-567. 

Wahyudewantoro G and Haryono. 2013. Hubungan Panjang 
Berat dan Faktor Kondisi Ikan Belanak Liza Subviridis di 
Perairan Taman Nasional Ujung Kulon-Pandeglang, 
Banten. Bionatura-Jurnal Ilmu-ilmu Hayati dan Fisik 15, 
31-37. 

Weithman AS and MA Haas. 1984. Effects of Dissolved Oxy-
gen Depletion on the Rainbow Trout Fishery in Lake 
Taneycomo, Missouri. Transactions of the American 
Fisheries Society 113, 109-124. 

Zaki MS, SO Mostafa, OM Fawzi, M Khafagy and FS Ba-
yumi. 2009. Clinicopathological, Biochemical and 
microbiological Change on Grey Mullets Exposed to 
Cadmium Chloride. American-Eurasian Journal of Agri-
cultural and Environmental Sciences 5, 20-23.  

http://journals.indexcopernicus.com/issue.php?id=5739&id_issue=846979


Pedoman Penulisan Naskah Berita Biologi 
 
Berita Biologi adalah jurnal yang menerbitkan ar tikel kemajuan penelitian di bidang biologi dan ilmu -ilmu terkait di Indonesia. Berita Biologi 
memuat karya tulis ilmiah asli berupa makalah hasil penelitian, komunikasi pendek dan tinjauan kembali yang belum pernah diterbitkan atau tidak 
sedang dikirim ke media lain.  Masalah yang diliput, diharuskan menampilkan aspek atau informasi baru. 

 
Tipe naskah 

1. Makalah lengkap hasil penelitian (original paper) 
 Naskah merupakan hasil penelitian sendiri  yang mengangkat topik yang up-todate.  Tidak lebih dari 15 halaman termasuk tabel dan 

gambar. Pencantuman lampiran seperlunya, namun redaksi berhak mengurangi atau meniadakan lampiran. 
2. Komunikasi pendek (short communication) 
 Komuniasi pendek merupakan makalah hasil penelitian yang ingin dipublikasikan secara cepat karena hasil termuan yang menarik, spesifik 

dan baru, agar dapat  segera diketahui oleh umum.  Artikel yang ditulis tidak lebih dari 10 halaman. Hasil dan pembahasan boleh digabung. 
3. Tinjauan kembali (review) 
 Tinjauan kembali merupakan rangkuman tinjauan ilmiah yang sistematis-kritis secara ringkas namun mendalam terhadap topik penelitian 

tertentu. Hal yang ditinjau meliputi segala sesuatu yang relevan terhadap topik tinjauan yang memberikan gambaran ‘state of the art’, 
meliputi temuan awal, kemajuan hingga issue terkini, termasuk perdebatan dan kesenjangan yang ada dalam topik yang dibahas. Tinjauan 
ulang ini harus merangkum minimal 30 artikel. 

 
Struktur naskah 

1. Bahasa 
 Bahasa yang digunakan adalah bahasa Indonesia atau Inggris yang baik dan benar. 
2. Judul 
 Judul harus singkat, jelas dan mencerminkan isi naskah diikuti oleh nama dan alamat surat menyurat penulis.  Nama penulis untuk 

korespondensi diberi tanda amplop cetak atas (superscript). 
3. Abstrak 
 Abstrak dibuat dalam dua bahasa, bahasa Indonesia dan Inggris. Abstrak memuat secara singkat tentang latar belakang, tujuan, metode, hasil 

yang signifikan, kesimpulan dan implikasi hasil penelitian. Abstrak berisi maksimum 200 kata, spasi tunggal. Di bawah abstrak dicantumkan 
kata kunci yang terdiri atas maksimum enam kata, dimana kata pertama adalah yang terpenting.  Abstrak dalam bahasa Inggris merupakan 
terjemahan dari bahasa Indonesia.  Editor berhak untuk mengedit abstrak demi alasan kejelasan isi abstrak. 

4. Pendahuluan 
 Pendahuluan berisi latar belakang, permasalahan dan tujuan penelitian.  Sebutkan juga studi terdahulu yang pernah dilakukan. 
5. Bahan dan cara kerja 
 Pada bagian ini boleh dibuat sub-judul yang sesuai dengan tahapan penelitian. Metoda harus dipaparkan dengan jelas sesuai dengan standar 

topik penelitian dan dapat diulang oleh peneliti lain.  Apabila metoda yang digunakan adalah metoda yang sudah baku cukup ditulis sitasi 
dan apabila ada modifikasi harus dituliskan dengan jelas bagian mana dan apa yang dimodifikasi. 

6. Hasil 
 Sebutkan hasil-hasil utama yang diperoleh berdasarkan metoda yang digunakan.  Apabila ingin mengacu pada tabel/grafik/diagram atau 

gambar uraikan hasil yang terpenting dan jangan menggunakan kalimat ‘Lihat Tabel 1’.  Apabila menggunakan nilai rata-rata harus 
menyebutkan standar deviasi. 

7. Pembahasan 
 Jangan mengulang isi hasil. Pembahasan mengungkap alasan didapatkannya hasil dan apa arti atau makna dari hasil yang didapat tersebut.  

Bila memungkinkan, bandingkan hasil penelitian ini dengan membuat perbandingan dengan studi terdahulu (bila ada). 
8. Kesimpulan 
 Menyimpulkan hasil penelitian, sesuai dengan tujuan penelitian, dan penelitian berikut yang bisa dilakukan. 
9. Ucapan terima kasih 
10. Daftar pustaka 
 Tidak diperkenankan untuk mensitasi artikel yang tidak melalui proses peer review. Apabila harus menyitir dari "Laporan" atau "komunikasi 

personal" dituliskan 'unpublished' dan tidak perlu ditampilkan di daftar pustaka. Daftar pustaka harus berisi informasi yang up to date yang 

sebagian besar berasal dari original papers.  Penulisan terbitan berkala ilmiah (nama jurnal) tidak disingkat. 

  
 

Format naskah 
1. Naskah diketik dengan menggunakan program Word Processor, huruf New Times Roman ukuran 12, spasi ganda kecuali Abstrak. Batas kiri

-kanan atas-bawah masing-masing 2,5 cm. Maksimum isi naskah 15 halaman termasuk ilustrasi dan tabel. 
2. Penulisan bilangan pecahan dengan koma mengikuti bahasa yang ditulis menggunakan dua angka desimal di belakang koma. Apabila 

menggunakan bahasa Indonesia, angka desimal menggunakan koma (,) dan titik (.) bila menggunakan bahasa Inggris. Contoh: Panjang buku 
adalah 2,5cm. Lenght of the book is 2.5 cm.  Penulisan angka 1-9 ditulis dalam kata kecuali bila bilangan satuan ukur, sedangkan angka 10 
dan seterusnya ditulis dengan angka.  Contoh lima orang siswa, panjang buku 5 cm. 

3. Penulisan satuan mengikuti aturan international system of units. 
4. Nama takson dan kategori taksonomi merujuk kepada aturan standar termasuk yang diakui. Untuk tumbuhan International Code of Botanical 

Nomenclature (ICBN), untuk hewan International Code of Zoological Nomenclature (ICZN), untuk jamur International Code of 
Nomenclature for Algae, Fungi and Plant (ICFAFP), International Code of Nomenclature of Bacteria (ICNB), dan untuk organisme yang 
lain merujuk pada kesepakatan Internasional.  Penulisan nama takson lengkap dengan nama author hanya dilakukan pada bagian deskripsi 
takson, misalnya pada naskah taksonomi. Sedangkan penulisan nama takson untuk bidang lainnya tidak perlu menggunakan nama author. 

5. Tata nama di bidang genetika dan kimia merujuk kepada aturan baku terbaru yang berlaku. 
6. Ilustrasi dapat berupa foto (hitam putih atau berwarna) atau gambar tangan (line drawing). 
7. Tabel 
 Tabel diberi judul yang singkat dan jelas dalam bahasa Indonesia dan Inggris, sehingga Tabel dapat berdiri sendiri. Tabel diberi nomor urut 

sesuai dengan keterangan dalam teks. Keterangan Tabel diletakkan di bawah Tabel. Tabel tidak dibuat tertutup dengan garis vertikal, hanya 
menggunakan garis horisontal yang memisahkan judul dan batas bawah. 

8. Gambar 
 Gambar bisa berupa foto, grafik, diagram dan peta. Judul ditulis secara singkat dan jelas.  Keterangan yang menyertai gambar harus dapat 

berdiri sendiri, ditulis dalam bahasa Indonesia dan Inggris. Gambar dikirim dalam bentuk .jpeg dengan resolusi minimal 300 dpi dan terpisah 
dari badan tulisan atau dalam file yang berbeda.  

9. Daftar Pustaka 
 Sitasi dalam naskah adalah nama penulis dan tahun. Bila penulis lebih dari satu menggunakan kata ‘dan’ atau et al. Contoh: (Kramer, 1983), 

(Hamzah dan Yusuf, 1995), (Premachandra et al., 1992). Bila naskah ditulis dalam bahasa Inggris yang menggunakan sitasi 2 orang penulis 
maka digunakan kata ‘and’. Contoh: (Hamzah and Yusuf, 1995). 

a. Jurnal 
 Nama jurnal ditulis lengkap. 
 Premachandra GS, H Saneko, K Fujita and S Ogata. 1992. Leaf Water Relations, Osmotic Adjustment, Cell Membrane Stability, Epicu-

tilar Wax Load and Growth as Affected by Increasing Water Deficits in Sorghum. Journal of Experimental Botany 43, 1559-1576. 



b.  Buku 
 Kramer PJ. 1983. Plant W ater Relationship, 76. Edisi ke-(bila ada). Academic, New York.  
c. Prosiding atau hasil Simposium/Seminar/Lokakarya. 
 Hamzah MS dan SA Yusuf. 1995. Pengamatan Beberapa Aspek Biologi Sotong Buluh (Sepioteuthis lessoniana) di Sekitar Perairan Pantai 

Wokam Bagian Barat, Kepulauan Aru, Maluku Tenggara.  Prosiding Seminar Nasional Biologi XI, Ujung Pandang 20-21 Juli 1993. M 
Hasan, A Mattimu, JG Nelwan dan M Litaay (Penyunting), 769-777. Perhimpunan Biologi Indonesia. 

d. Makalah sebagai bagian dari buku 
 Leegood RC and DA Walker. 1993. Chloroplast and Protoplast. In: Photosynthesis and Production in a Changing Environment. DO 

Hall, JMO Scurlock, HR Bohlar Nordenkampf, RC Leegood and SP Long (Eds), 268-282. Champman and Hall.  London. 
e.  Thesis dan skripsi. 
 Keim AP. 2011. Monograph of the genus Orania Zipp. (Arecaceae; Oraniinae). University of Reading, Reading. [PhD. Thesis]. 
f.  Artikel online. 
 Artikel yang diunduh secara online mengikuti format yang berlaku misalnya untuk jurnal, buku atau thesis, serta dituliskan alamat situs 

sumber dan waktu mengunduh. Tidak diperkenankan untuk mensitasi artikel yang tidak melalui proses peer review atau artikel dari laman 
web yang tidak bisa dipertangung jawabkan kebenarannya seperti wikipedia. 

 Forest Watch Indonesia[FWI]. 2009. Potret keadaan hutan Indonesia per iode 2000-2009. http://www.fwi.or.id. (Diunduh 7 Desember 
2012). 

 
Formulir persetujuan hak alih terbit dan keaslian naskah 
Setiap penulis yang mengajukan naskahnya ke redaksi Berita Biologi akan diminta untuk menandatangani lembar persetujuan yang berisi hak alih 
terbit naskah termasuk hak untuk memperbanyak artikel dalam berbagai bentuk kepada penerbit Berita Biologi. Sedangkan penulis tetap berhak 
untuk menyebarkan edisi cetak dan elektronik untuk kepentingan penelitian dan pendidikan.  Formulir itu juga berisi pernyataan keaslian naskah, 
yang menyebutkan bahwa naskah adalah hasil penelitian asli, belum pernah dan sedang diterbitkan di tempat lain. 
 
Penelitian yang melibatkan hewan 
Untuk setiap penelitian yang melibatkan hewan sebagai obyek penelitian, maka setiap naskah yang diajukan wajib disertai dengan ’ethical clearance 
approval‘ terkait animal welfare yang dikeluarkan oleh badan atau pihak berwenang. 
 
Lembar ilustrasi sampul 
Gambar ilustrasi yang terdapat di sampul jurnal Berita Biologi berasal dari salah satu naskah.  Oleh karena itu setiap naskah yang ada ilustrasi harap 
mengirimkan ilustrasi dengan kualitas gambar yang baik disertai keterangan singkat ilustrasi dan nama pembuat ilustrasi. 
 
Proofs 
Naskah proofs akan dikirim ke author dan diwajibkan membaca dan memeriksa kembali isi naskah dengan teliti.  Naskah proofs harus dikirim 
kembali ke redaksi dalam waktu tiga hari kerja. 
 
Naskah cetak 
Setiap penulis yang naskahnya diterbitkan akan diberikan 1 eksemplar majalah Berita Biologi dan reprint. Majalah tersebut akan dikirimkan kepada 
corresponding author. 
 
Pengiriman naskah 
Naskah dikirim dalam bentuk .doc atau .docx.  
Alamat kontak: Redaksi Jurnal Berita Biologi, Pusat Penelitian Biologi-LIPI 
    Cibinong Science Centre, Jl. Raya Bogor Km. 46 Cibinong 16911 
    Telp: +61-21-8765067 
    Fax: +62-21-87907612, 8765063, 8765066 
 Email: jurnalberitabiologi@yahoo.co.id 
  berita.biologi@mail.lipi.go.id  

mailto:jurnalberitabiologi@yahoo.co.id
mailto:berita.biologi@mail.lipi.go.id


MAKALAH HASIL RISET (ORIGINAL PAPERS) 
  
TEKNOLOGI PENURUNAN KADAR Fe AIR SAWAH PASANG SURUT MELALUI PENGGUNAAN 
BIOFILTER PURUN TIKUS (Eleocharis dulcis)  
[Fe Levels Decline Technology of Water Tidal Rice Field Through Purun Tikus (Eleocharis Dulcis)  
Biofilter Usage] 
Ani Susilawati dan Linda Indrayati ....................................................................................................................................  

  
  
  
  
 
 
1-6 
 

MAKNA NILAI PENTING BUDAYA KEANEKARAGAMAN HAYATI TUMBUHAN  BAGI MASYARAKAT 
DI TAMAN NASIONAL KERINCI SEBLAT  DI KABUPATEN KERINCI, PROPINSI JAMBI [The Importance 
of Cultural Significance Index of Plants Diversity For The  Communities Within The Kerinci Seblat National 
Park, Kerinci Regency, Province of Jambi] 
Asvic Helida, Ervizal A.M.Zuhud, Hardjanto, Y. Purwanto, Agus Hikmat  ........................................................................  

  
 
 
 
7-15 
 

PENGARUH SALINITAS DAN INOKULAN BAKTERI TERHADAP PERTUMBUHAN TANAMAN TERUNG 
(Solanum melongena L.)  
[The Effect of Salinity and Bacteria Inoculant on The Growth of Eggplant (Solanum melongena L.)] 
Suliasih dan Sri Widawati  ................................................................................................................................................  
  

  
  
 
17-25 

KARAKTER RESPIRASI DAN MINERALISASI KARBON ORGANIK PADA SAMPEL TANAH DIKOLEKSI 
DARI PULAU BANGKA 
[Respiration and Organic Carbon Mineralization Character in Soil Samples Collected from Bangka Island] 
Maman Rahmansyah dan Suliasih   ....................................................................................................................................  
 

  
  
 
27-37 

POTENSI Rhodococcus pyridinovorans GLB5 SEBAGAI BIOKATALIS DALAM KONVERSI  
SENYAWA METHIL SIANIDA DAN PHENIL SIANIDA  
(Potential of Rhodococcus pyridinovrans GLB5 as Biocatalistin Methyl and Phenyl Cyanide Conversion) 
Nunik Sulistinah, Rini Riffiani dan Bambang Sunarko   .....................................................................................................  
 

  
  
 
39-48 
  

THE EFFECT OF CULTURE MEDIA AND ACTIVATED CHARCOAL  ON ASYMBIOTIC SEED GERMI-
NATION AND SEEDLING DEVELOPMENT  OF A THREATENED ORCHID Dendrobium taurulinum J.J. 
Smith IN VITRO [Pengaruh Media Kultur dan Arang Aktif pada Perkecambahan Biji dan  Perkembangan Seed-
ling Anggrek Langka Dendrobium taurulinum J. J. Smith in vitro]  
Siti Nurfadilah   ..................................................................................................................................................................  

 
 
 
49-57 
 

BERITA BIOLOGI 

Vol. 15(1) Isi (Content) April 2016 

 
STUDI PERTUMBUHAN ANAKAN POHON PADA PETAK PERMANEN  DI HUTAN DATARAN RENDAH 
TAMAN NASIONAL  GUNUNG GEDE PANGRANGO [Study of seedling growth at permanent plots in lowland 
forest of  Gunung Gede Pangrango National Park]  
Siti Sundari   .......................................................................................................................................................................  
 

  
  
 
59-67 
  

EKSPLORASI DAN KARAKTERISASI ENTOMOPATOGEN ASAL BERBAGAI INANG DAN LOKASI  
[Exploration and Characterization of Entomopathogenic from Various Host and Location] 
Tri Puji Priyatno, I Made Samudra, Ifa Manzila, Dwi Ningsih Susilowati dan Yadi Suryadi   ..........................................  
 

   
 
69-79 
  

RESPON BEBERAPA KULTIVAR PADI SAWAH PADA PENGAIRAN SISTEM  GENANGAN DALAM PA-
RIT [Response of Some Rice Cultivars  under Soil Saturated Culture] 
Syamsuddin dan D. Indradewa  ..........................................................................................................................................  
  

  
   
81-88 
  

LETHAL DISSOLVED OXYGEN AND BLOOD PROPERTIES OF GREY MULLETS Mugil cephalus  
IN SEAWATER AND FRESHWATER 
[Oksigen Terlarut Letal dan Gambaran Darah Ikan Belanak Mugil cephalus di Air Laut dan Tawar] 
Vitas Atmadi Prakoso, Ki Tae Kim, Byung Hwa Min, Rudhy Gustiano and Young Jin Chang   .........................................  
  

  
  
 
89-94 
  

EFEKTIVITAS KOMBINASI VAKSIN BAKTERI POLIVALEN DENGAN VAKSIN ANTI GROUPER 
SLEEPY DISEASE IRIDOVIRUS (GSDIV) PADA IKAN KERAPU MACAN (Epinephelus fuscoguttatus) 
[The Effectiveness of Polyvalent Bacterial Vaccine combined with Anti Grouper Sleepy Disease Iridovirus 
(GSDIV)Vaccine in Tiger Grouper (Epinephelus fuscoguttatus)] 
Zafran   ...............................................................................................................................................................................  
  

  
  
 
 
95-100 
  

KOMUNIKASI PENDEK 
 
ETNOBOTANI DAMAR PADA ORANG RIMBA DI TAMAN NASIONAL BUKIT DUABELAS 
[Ethnobotany Dammar by Orang Rimba in National Park Bukit Duabelas] 
Rana Rio Andhika, Muhadiono dan Iwan Hilwan   ............................................................................................................  
  

  
  
 
 
101-106 
  


	1_1-1
	_2coverblk
	_3cover_dlm_ucpnTrmksh
	10_prakoso
	a4ketentuan
	a5daftar_isi

