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ABSTRACT 

In the present work, oxygen consumption and ammonia excretion rate of bivalve mollusc Lamellidens marginalis was 
studied seasonally in freshwater. The rate oxygen consumption in bivalves was superior (more) in every sized group in 
the season of summer and also in the season of winter lower oxygen consumption rate was detected. Small sized bivalves 
consumed more amount of oxygen than the large sized groups of bivalve animal. The ammonia excretion was maximum 
in season of summer and minimum amount in monsoon season. The ammonia excretion and oxygen consumption rate in 
smaller size bivalve animal was elevated than large sized bivalves. Also the Oxygen: Nitrogen (O: N) ratio value (69.31) 
was found maximum in smaller size bivalve animals in monsoon season followed by large sized bivalves (51.72), while O: 
N ratio was recorded minimum in the season of winter for small sized (44.43) and large size bivalves (22.16). The small 
sized bivalves observed higher O: N ratio than the large sized bivalve animals. The current study shows, Oxygen: Nitrogen 
(O: N) ratio was used for identify stress in seasonal variation in bivalve animals on the natural population of Bhima River 
in Siddhatek region. 
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INTRODUCTION 
The word Mollusca means ‘soft’ and animals are unsegmented soft body with a slimy skin and usually 
covered with their own secretion i.e. a hard calcareous shell. The study of molluscan animals is known as 
Malacology and the study of shell of mollusc is known as conchology. The bivalve animals are 
physiologically, physically and metabolically adapted in unfavorable condition. The scientist Stead and 
Thompson [1], studies on physiological and metabolic action of marine animals and this study was useful to 
assess adaptation mechanisms in habitat condition. The excretion, respiration and energy balance in cold 
blooded marine animal and their distribution are beneath the control of environmental situation was 
discussed by [2-4]. The scientist Jansen et al., [5] stated that the respiratory restrictions of an organism in 
altering environmental situations are dependable for shifting of habitat.  
By scientist Peck and Conway [6] stated that, for physiological studies, the extra attention towards the 
Lamellibranchs species of bivalve has been studied by scientist. In filter-feeding bivalves the physiological, 
metabolic and energetic studies has been recorded in Katleysia opima [6], Macoma balthica and Mytilus 
spp. [7] Pinctada spp. [8], Acesta spp. [9] and Yoldia hyperborean [10].The excretion ammonia of helps in 
removal of nitrogenous waste material and preservation of useful metabolites for the maintenance, growth 
and reproductionin the aquatic animals. The rate of excretion of nitrogen in bivalve animals was 
tremendously changeable in seasonal changes in the nutritional storage and use of preserve observed 
[11]. 
 Also by Heilmayer and Portner [12] stated that, the respiration and excretion rate were used to 
understand physiological or metabolic movement in all the animals. In bivalve animals, connection 
between ammonia excretion as well as  body size can be changeable because of the disproportionate 
reliance in catabolism of protein for energy manufacture [6-9].But considering the plentiful 
bivalvemolluscs animals by the side of the Bhima River. Also the paucity of information on the Oxygen: 
Nitrogen ratio in fresh water bivalve animals, the present study was on Lamellidens marginalis for study 
purpose. 
Present investigation observed that, complete information on seasonal variation in ammonia excretion, 
oxygen consumption and also on Oxygen: Nitrogen ratio of bivalve animal Lamellidens marginalis. The 
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main thing of this work would help in monitor the quality of environment and enchanting proper remedial 
control measures, where the population of bivalve animals is affected ahead of the significant condition. 
 
MATERIAL AND METHODS 
In current experimental work, collection of bivalve animal, Lamellidens marginalis was done from the 
banks of Bhima River near Siddhatek village (Maharashtra), about 90- 95 km from the Ahmednagar 
during the year 2014 - 2016 in different seasons of that period. The bivalve molluscs were separated into 
two different sized groups i.e. smaller(75-79 mm in shell length) and larger(90-96 mm in shell length). 
The samples of bivalve animals were collected during 3.00 pm to 7.00 pm. Then immediately after coming 
in laboratory, the bivalves was washed by tap water and then the bivalve shell was brushed off and then 
again washed by freshwater for remove the debris material like algal biomass, mud and other fungal 
materials. After that bivalve was divided into two sized groups i.e. smaller and larger. Then bivalve 
animals allowed for defaecication for about 10 – 12 hour in laboratory in continuous aeration. Every sized 
group contain of about 10 bivalve animals for the experimental work.  Physico-chemical characters of 
habitat and experimental water viz. temperature, pH, dissolved oxygen and hardness were determined 
through whole work. The oxygen consumption was followed by the Winkler’s modified method 
(Golterman et al., 1978) and ammonia excretion by the phenol- hypochlorite technique (Solarzano, 1969). 
Actually, rate of oxygen consumption in every bivalve animal were determined in the brown coloured jars 
with 1 liter capacity. These jars are fitted with rubber corks with an inlet and outlet of glass tubes and 
these are connected with a rubber tubes and iron clips. The individual bivalves were placed in single jar 
and steady flows of water were given through inlet to flow through outlet upto 02-03minutes for 
removing air bubbles from bottle. Then flows of the water were cut slowly. After completion of 1 hour, for 
the purpose of find out oxygen consumption, the water from brown coloured jar was tapped out in a 
stoppard bottle (125 ml) and also for find out ammonia excretion, 50ml of water sample was collected in 
Eryelene’s Mayer flask. The fleshes of the each bivalve were taken out carefully from the shell. Then 
blotted on the filter paper for removing extra water. After that flesh were weighed to obtain the wet-
weight of the single bivalve.  After that, 5 individual animals of each sized group were used and then mean 
of triplicate of water sample was estimated for each group of bivalve. Then finally statistical analysis was 
done for final calculation. For finding the Oxygen: Nitrogen (O: N) ratio,the atomic equivalent values of 
O2and N calculated by values of oxygen consumption as well as ammonia excretion rate obtained for the 
same individual animal [7-9]. The oxygen consumption rate was shown by mg O2/l/h/gm and ammonia 
excretion rate by mg NH3-N/l/h. 
 
RESULTS AND DISCUSSION 
In present study, physico chemical characters like the temp., pH, hardness and D.O. of habitat water and 
the experimental water, was determined in experimental work (Table 01). The temperature of water of 
collection sites was (17.8 – 20.55ºC) in winter season, (28.55-31.6) in summer season and (25.45 – 
28.55ºC) on Monsoon season and also temperature of the tap water was (19.1 – 22.4ºC) on winter, 
(28.05-31.35) in summer and on monsoon it was (26.4 – 28.65ºC). pH was found on winter (8.01-8.24), 
(8.15-8.50) on summer season and on monsoon (8.45 – 8.90) in habitat water and also in tap water was 
(7.53 – 8.1) on winter, (6.83- 7.29) on summer and on monsoon (6.25- 6.83). The hardness of water was 
found on winter (95.9-104.25 ppm), (100.1-1.5.5) on summer and on monsoon (100.7-111.2 ppm), also in 
tap water was (304 – 310.5 ppm) on winter, (264-269.6) on summer and (359.4 – 366.3 ppm) on 
monsoon. The dissolved oxygen contents of the water was on winter (5.54-5.57 mg/lit/hr), (5.63-5.89 
mg/lit/hr) on winter and on monsoon(6.13-6.52 mg/lit/hr) whereas in tap water was (4.29 – 4.29 
mg/lit/hr) on winter, (4.82-5.03 mg/lit/hr) on summer and on monsoon (5.87– 6.07 mg/lit/hr). 
 

Table – 01 Physico - chemical parameters of Habitat and Experimental Water 
 

Sl.No. 
 

 Seasons 
 

Temperature 
(ºC) 

 

pH Dissolved 
Oxygen  

(mg/l/h) 

Hardness 
(ppm) 

 
 

1 

 
Habitat  
Water 

Winter 17.8-20.55 8.01-8.24 5.54-5.57 95.9-104.25 
Summer 28.55-31.6 8.15-8.5 5.63-5.89 100.1-105.5 
Monsoon 25.45-28.55 8.45-8.90 6.13-6.52 100.7-111.2 

 
 

2 

 
 

Experimental  
Water 

Winter 19.1-22.4 7.53-8.10 4.29-4.29 304-310.5 
Summer 25.05-31.35 6.83-7.29 4.82-5.03 264-269.6 
Monsoon 26.4-28.65 6.25-6.83 5.87-6.07 359.4-366.3 
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In the present work, the oxygen consumption rate in Lamellidens marginalis bivalve varied in body size 
and season. The highest rates of oxygen consumption were observed in summer and also lowest rate is in 
winter season for the all sized groups of animals. The oxygen consumption was moderate in monsoon 
season and then reduces in the winter season (Table 02, Fig. 01). Under the changeable nutritive stress and 
temperature, body conditions were changed and resulted in a fastly turn down in oxygen consumption.  
Such seasonal changeability in oxygen consumption in bivalve may be due to change in the gametogenic 
cycle, metabolism, use of various substrates for energy metabolism and inactive materials in mantle 
region and in the non-mantle tissues [10]. 

 
Table- 02 Seasonal variation in oxygen consumption rate, ammonia excretion rate and Oxygen: Nitrogen 

(O: N) ratio in bivalve Lamellidens marginalis 
 

Season 
 

Size of the 
animal 
(mm) 

 
Weight of 

the animal 
(gms) 

 

 
Oxygen 

consumption 
(mg/l/h/gm) 

 
Ammonia 
excretion 
(mgNH3-

N/l/h) 

 
Atomic 

equivalent of 
O2 

 
Atomic 

equivalent of 
N 
 

 
O:Nratio 

 
Summer 

Small(76-79) 13.74 0.366 ±0.031 0.007±0.000 0.0228 0.0005 49.61±2.346 
Large(90-94) 21.34 0.257 ±0.020 0.006±0.000 0.0160 0.0004 38.89±1.666 

 
Monsoon

Small(75-79) 11.63 0.273±0.038 0.003 ±0.000 0.0170 0.0003 69.31±6.002 
Large(90-93) 19.45 0.184 ±0.01 0.003 ±0.000 0.0115 0.0002 51.72±3.180 

 
Winter 

Small(77-79) 13.59 0.208 ±0.019 0.004 ±0.000 0.0130 0.0003 44.43±3.270 
Large(90-96) 22.51 0.139 ±0.013 0.006 ±0.000 0.0087 0.0004 22.16±1.823 

Values- mean of three observations standard deviation (±S.D.) 
 

Figure- 01 Size specific changes in the oxygen consumption rate of Lamellidens marginalis during 
different seasons 

 
Figure – 02 Size specific changes in the ammonia excretion rate of Lamellidens marginalis during 

different seasons 
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Figure No. 03: Size specific changes in O: N ratio of Lamellidens marginalis during different seasons 

 

 
 
In the present experimental work, small sized bivalve showed more rate of oxygen consumption than 
large sized bivalve animals. Also same observation was obtained by the scientist Chandran and Damodaran 
[11-12] in K. opima. Also by a study [13], observed that, oxygen consumption in pearl oyster P. fucata 
bivalve were considerably increased with increasing the shell length and dry weight. Same observation 
also showed in Yoldia hyperborean [14]. 
In protein catabolism, ammonia was excretory part in aquatic organism [15]. In research work, ammonia 
excretion was different considerable all the way through seasons and in different sized groups of bivalve 
animal same to rate of oxygen consumption. The ammonia excretion was observed maximum in summer 
season and minimum in monsoon, the same result was observed at all sized bivalve (Table -02, Fig. 02).By 
scientist Stead and Thompson [16-18] stated that, the rate of ammonia excretion in bivalve animal 
strongly fluctuates with seasonally while also other factors are dependable to increase or decrease the 
excretion rate are the temperature of water, food, feeding activity, development and growth of gonad in 
particular season. The smaller clam bivalve secreted mostly more ammonia than larger sized bivalve 
animals. A same result was observed in K. opima [19-21]. 
The studies on the physiology and energetic of bivalve animal beneath environmental situation has been 
observed inthe various scientist such as Pedro [21]  and Tang et al. [21-22]. The Oxygen: Nitrogen (O: N) 
ratio observe ,the proportion of lipid and carbohydrate relative to protein which are breaks down the 
energy metabolism was stated by Stead and Thompson [22].Also in bivalve animals, the metabolic activities 
are increase due to some point, after they rapidly decreased [23-25]. 
During the season of monsoon O:N ratio was showed maximum was 69.31in small sized animals and 51.72 
in large sized animals while minimum in winter seasons was 44.43 in small sized bivalves and 22.16 in large 
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sized bivalves (Table 02, Fig. 03).According to sized groups of animals in current working, the higher values 
were recorded in smaller bivalves than the large sized bivalve animals in O: N ratio [26-31]. The result 
obtains in current study of O: N ratio was closer to K. opima [31]. The O: N ratio varied considerable 
throughout seasons on the basis of seasonal variation [32-35]. 
 
CONCLUSION 
The low Oxygen: Nitrogen ratio shows relative increased in use of protein as energy yielding component. The 
minimum O: N ratio was connected with increase in ammonia because of increased use of protein as energy 
source. Therefore it is recommended that, energy accumulates in the form of lipid and carbohydrate which 
changed with a physiological activities induced by seasonal changes in environmental condition. The 
environmental condition regulates metabolic and physiological actions of animals. That’s why, seasonal study 
is essential for test the physiological index of the animals. 
 
REFERENCES 
1. N. Vedpathak, R. J. Muley and D. T. Tangade: (2011). Variations in the rate of oxygen consumption, ammonia 

excretion and O: N ratio of freshwater bivalve, Indonaia caeruleus (Prashad, 1918) in relation to body size during 
summer, The Bioscan 6(2), 315-318. 

2. APHA: (2005). Standard methods for the examination of water and waste water. 21st Edn., APHA, AWWA and 
WPCF, Washington DC, USA. 

3. Bayne, B.L. and R.J. Thompson: (1970). Some physiological consequences of keeping Mytilus edulis in the 
laboratory. Helgolander wissenschaftliche Meeresuntersuchungen, 20, 528-552.  

4. Bayne, B.L.: (1976). Marine mussel their biology and physiology. Cambridge University Press, London . 
5. Brockington, S.: (2001).The seasonal energetic of the Antarctic bivalve Laternula elliptica (King and Broderip) at 

Rothera Point, Adelaide Island. Polar Biol., 24, 523-530. 
6. Chandran, R.V. and R. Damodaran: (2000). Oxygen consumption, ammonia excretion and total ninhydrin positive 

substances in black Villorita cyprinoides (Pelecypoda) exposed to various salinities. Indian. J. Mar. Sci., 29, 80-82. 
7. Galtsoff, P.S. and D.V. Whipple: (1930). Oxygen consumption of normal and green oysters. Bull. U.S. Bur. Fish., 46, 

489-508.  
8. Heilmayer, Q., T. Brey and O. Portner:(2004). Growth efficiency and temperature   in scallops: A comparative   

analysis of   species adapted to different temperatures. Functional Ecol., 18, 641-647. 
9. Hochachka, P.W. and G.N. Somero: (2002). Biochemical adaptation: Mechanism and processes in physiological 

evolution. Oxford University Press, Oxford, 466. 
10. Hutchinson, S. and L.E. Hawkins: (1992). Quantification of the physiology responses of the European flat oyster 

Ostrea edulis L. to temperature and salinity. J. Moll. Stud., 58, 215-226.  
11. Jansen, J.M., E.P. Pronker, S. Kube, A. Sokolowski, J.C. Sola, M. A. Marquiegui, D. Schiedek, S.W. Bonga, M. Wolowicz 

and H. Hummel: (2007). Geographical and seasonal patterns and limits on the adaptive response to temperature 
of European Mytilus spp.and Macoma balthica populations. Oecologia, 154, 23-34. 

12. Jarnegren, J. and D. Altin: (2006). Filtration and respiration of the deep living bivalve Acesta excavata (J.C. 
Fabricus, 1779) (Bivalvia; Limidae). J.  Experi. Mar. Bio.  Ecol., 334, 122-129. 

13. K. Burns, D.R. Dixon, A. Ivanovici, D.R. Livingstone, D.M. Lowe, M.N. Moore, A. R. D. Stebbing and J. Widdows. 
Praeger, New York, pp. 161-178 (1985). 

14. Kamble, S.P. and D.V. Muley:(2009). Seasonal variations in O: N ratio of K. opima from the Kalbadevi estuary, 
Ratnagiri, Maharashtra. National J. Life Sci., 6, 103-107. 

15. Mace, A.M. and A.D. Ansell: (1982).Respiration and nitrogen excretion of Polinices alderi (Forbes) and Polinices 
catens (da Costa) (Gastropoda: Naticidae). J. Exp. Mar. Biol. Ecol., 60, 275-292. 

16. Mangesh Jadhav and Vasant Bawane:(2012).  Size specific changes in the rate of oxygen consumption, ammonia 
excretion and O: N ratio of freshwater bivalve mollusc, Lamellidens marginalis (Lamark) from Jayakwadi dam at 
Paithan during winter seasons, Bioscience Discovery, 3(3), 331-336. 

17. Nagabhushanam, R. and U.H. Mane: (1991). Oyster in India In: Estuarine and marine bivalve molluscs (Ed.: W. 
Menzel). RC Press INC. BOCA RATON, Ann. Arbor Boston U.S.A., pp. 202-209. 

18. Navarro, J.M. and C.M. Gonzalez: (1998). Physiological response on Chilean scallop Argopecten purpuratus to 
decreasing salinities. Aquaculture, 167, 315-327. 

19. P. Ramanlal Gugale and A.N. Vedpathak: (2017). Body size dependent rate of oxygen consumption, ammonia 
excretion and O: N ratio of freshwater bivalve Lamellidens marginalis during summer season, Flora and Fauna, 
An International Journal of Biological Sciences, Vol. 23 No. 2(2), special issue, 131-139. 

20. P. Ramanlal Gugale, Vedpathak A.N. and Kharache S.S.: (2017). Oxygen consumption, ammonia excretion and O: 
N ratio of freshwater bivalve, Lamellidens marginalis during winter season with special reference to body size, 
Research Journal of Life Sciences, Bioinformatics, Pharmaceutical and Chemical Sciences, 2(5), 289 – 299. 

21. Peck, L.S. and L. Z. Conway: (2000). The myth of metabolic cold adaptation: Oxygen consumption in stenothermal 
Antarctic bivalves. Geological Society, London, Special Publication, 177, 441-450. 

22. Pedro, E.S., O. Lucia and M. Mario: (2004). Effect of temperature on oxygen consumption and ammonia excretion 
in the Calafia mother- of-pearl oyster, Pinctada mazatlanica (Hanley, 1856). Aquaculture, 229, 377-387. 

Gugale et al 



BEPLS Special Issue [1] 2022              1444 | P a g e            ©2022 AELS, INDIA 

23. Portner, H.O.: (2002a). Climate variations and the physiological basis of temperature dependent biogeography: 
Systemic to molecular hierarchy of thermal tolerance in animals. Comp. Biochem.Physiol. A, 132, 739-761. 

24. Portner, H.O.: Environmental and functional limits to muscular exercise and body size in marine invertebrate 
athletes. Comp. Biochem. Physiol. A, 133, 303-321 (2002b). 

25. Pritesh Ramanlal Gugale: Size-specific variation in the rate of oxygen consumption, ammonia excretion and O: N 
ratio of freshwater bivalve Lamellicorns marginalis during the season of monsoon, International Journal of 
Advance Research, Ideas and Innovations in Technology, Vol.7 Issue 4, 390-395(2021). 

26. Resgalla, C. Jr., E. De Souza and L.C. Salomao: (2007).The effect of temperature and salinity on the physiological 
rates of the mussel Perna perna (Linnaeus 1758). Brazilian Arch. Biol. Technol., 50, 543-556. 

27. Sallorzano, L.: (1969). Determination of ammonia in natural waters by phenolhypochlorite method. Limnol. 
Oceanogr., 14, 799-801.. 

28. Sandip, K.M.: (2006). Effect of temperature and body size on food utilization in the marine pearl oyster Pinctada 
fucata (Bivalvia: Pteridae). Indian. J. Mar. Sci., 35, 43-49. 

29. Smaal, A.C. and J. Widdows: (1994). The scope for growth of bivalves as an integrated response parameter in 
biological monitoring. In: Biomonitoring of coastal waters and estuaries (Ed.: K.J.M. Kramer). CRC Boca Raton. 

30. Stead, R.A. and R.J. Thompson: (2003). Physiological energetic of the protobranch bivalve Yoldia hyperborean in 
a cold ocean environment. Polar Boil., 26, 71-78. 

31. Tang, B., B. Liu, H. Yang and J. Xiang: (2005). Oxygen consumption and ammonia N excretion of Meretrix meretrix 
in different temperature and salinity. Chinese J. Oceanol. Limnol., 23, 469-474. 

32. V.M. Lagade, S.S. Taware and D.V. Muley:  (2013). Seasonal variation in oxygen: nitrogen ratio of Soletellina 
diphos of Bhatye estuary, Ratnagiri coast, India, Journal of Environmental Biology Vol. 34, 123-126. 

33. Wang, J., Z.H. Jiang and Q.S. Tang: (2002). Oxygen consumption and ammonia-N excretion rates of Chlamys 
farreri. Chinese J. Appl. Ecol., 13, 1157- 1160. 

34. Widdows, J.: (1999).Physiological procedures. In: The effects of stress and pollution on marine animals. (Eds.: 
B.L. Bayne, D.A. Brown, 

35. Yang, H., T. Zhang, P. Wang, Y. He and F. Zhang: (1998). Effects of temperature on oxygen consumption and 
ammonia-N excretion of Chlamys farreri. Chinese J. Oceanol. Limnol., 16, 167-172. 

36. Yantiant, T.L., J.B. Norman and J.T. Joseph: (1999). Oxygen consumption and ammonia excretion of larvae and 
juveniles of the bay scallop Argopecten irradians concentricus (Say). J. Shellfish Res., 18, 412-123.. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
CITATION OF THIS ARTICLE 
P. R. Gugale, S. K. Thorat, A.U. Sutar. Seasonal Variation in Oxygen: Nitrogen Ratio of Lamellidens Marginalis from 
Bhima River at Siddhatek. Bull. Env.Pharmacol. Life Sci., Spl Issue [1] 2022 : 1439-1444 

Gugale et al 


