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Introduction 

Article Research 

Biomass assessment of the macrophytic plant species were carried out at Poiroupat lake lo-

cated in Imphal East district of Manipur. The present study reveals the presence of 30 aquatic 

macrophytes. The recorded aquatic macrophytes of the lake have been classified into four 

categories, viz. submerged (10%), rooted with floating leaves (16.7%), free floating (20%) and 

emergent (53.3%). In all the study sites, Ceratophyllum demersum recorded the maximum 

total biomass with values ranging from 24.52 (Site I) to 241.45 gm–2 (Site III). This was fol-

lowed by Alternanthera philoxeroides with values ranging from 25.74 (Site II) to 139.77 gm–2 

(Site II). This was successively followed by Utricularia flexuosa (14.12 to 110.45 gm–2), 

Ludwigia adscendens (14.09 to 89.32 gm–2), Nymphaea stellata (29.66 to 84.32 gm–2), Ne-

lumbo nucifera (15.03 to 67.41 gm–2), Hydrilla verticillata (16.09 to 67.00 gm–2), Hygroryza 

aristata (30.95 to 62.52   gm–2), Ipomoea aquatica (4.54 to 58.31 gm–2), Nymphoides indicum 

(4.41 to 47.95 gm–2). Eichhornia crassipes recorded peak value of 26.54 gm–2. During the en-

tire study period, the total biomass of all species (combined) ranged from 130.07 to 512.28     

gm–2
. The maximum biomass values were recorded during rainy season. 
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Materials and Methods 



 Figure 1 | Location map of the study site. 
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Results 

Name of Species Range 
(entire lake) 

Site-I Site-II Site-III Site-IV Mean ± 𝐒𝐃 

Alternanthera philoxeroides 25.74 - 139.77 104.96 50.96 60.43 66.44 70.70  ± 23.72 

Ceratophyllum demersum 29.01- 218.0 57.73 158.15 147.76 92.27 113.98 ± 47.36 

Eichhornia crassipes 6.90 – 26.54 10.53 16.72 7.52 11.86 11.66 ± 3.83 

Hydrilla verticillata 16.09 – 55.44 35.76 41.97 49.37 23.72 37.71 ± 10.86 

Hygroryza aristata 32.23– 60.52 46.36 25.03 18.26 19.52 27.29 ± 13.05 

Ipomoea aquatica 4.54 – 48.37 12.98 15.85 17.6 33.84 20.07 ± 9.38 

Ludwigia adscendens 14.05 – 68.77 53.10 23.58 36.27 12.52 31.37 ± 17.44 

Nelumbo nucifera 15.03 – 59.41 40.56 25.53 56.39 44.63 41.78 ± 12.74 

Nymphoides indicum 8.79 – 40.68 25.78 24.73 14.23 25.14 22.47 ± 5.51 

Nymphaea stellata 29.66 - 75.12 44.52 20.05 52.39 24.82 35.45 ± 15.49 

Salvinia cucullata 16.02 – 30.93 18.74 23.47 19.56 20.89 20.67 ± 2.07 

Utricularia flexuosa 14.12 – 110.45 35.86 49.64 53.46 70.39 52.34 ± 14.21 

Other Species 8.48 – 31.28 22.87 16.99 14.90 20.73 18.88 ± 3.60 

All Species (Combined) 154.55 – 512.03 307.39 308.29 340.19 328.22 321.03 ± 15.99 

 

Table 1 | Ranges and mean biomass values (gm–2) in different sites of Poiroupat Lake during the first year of study. 
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Name of Species Range  
(entire lake) 

Site-I Site-II Site-III Site -IV Mean ± SD 

Alternanthera  philoxeroides 38.13 – 120.84 92.58 55.43 60.57 67.51 69.02  ±  16.47 

Ceratophyllum demersum 24.52 - 241.45 81.66 151.20 159.38 54.39 111.66  ±  51.71 

Eichhornia crassipes 8.16 – 22.75 9.52 15.45 18.21 12.65 13.96  ±  3.73 

Hydrilla verticillata 22.33 – 67.00 35.82 46.73 37.52 52.37 43.11  ±  7.81 

Hygroryza aristata 30.95 – 62.52 46.73 39.52 29.87 35.75 37.97  ±  7.07 

Ipomoea aquatica 28.54 – 58.31 42.85 38.12 43.42 39.20 40.90  ±  2.63 

Ludwigia adscendens 37.11 – 89.32 65.04 43.38 61.76 26.94 49.28  ±  17.68 

Nelumbo nucifera 15.33 – 67.41 39.43 36.65 29.65 49.82 38.89  ±  8.37 

Nymphoides indicum 4.41 – 47.95 23.65 32.45 20.54 18.76 23.85  ±   6.08 

Nymphaea stellata 37.37 – 84.32 52.63 50.64 60.84 44.6 52.18  ±  6.71 

Salvinia cucullata 14.36 – 34.12 21.54 24.24 20.65 19.36 21.45  ±  2.07 

Utricularia flexuosa 24.25 – 94.25 58.61 65.23 78.73 52.83 63.85  ±  11.14 

Other Species 8.79 – 48.23 18.87 23.36 23.41 28.51 23.54  ±  3.94 

All Species (Combined) 130.07 – 512.28 319.71 330.56 343.95 324.81 333.64 ±  13.33 

 

Table 2 | Ranges and mean biomass values (gm–2) in different sites of Poiroupat Lake during the second year of 
study. 

Name of Species Site-I Site-II Site-III Site-IV Mean  ±  SD 

Alternanthera philoxeroides 98.77 53.20 60.50 66.98 69.86 ± 20.08 

Ceratophyllum demersum 69.70 154.68 153.57 73.33 112.82 ± 47.72 

Eichhornia crassipes 10.03 16.09 12.87 12.26 12.81 ± 2.50 

Hydrilla verticillata 35.79 44.35 43.45 38.05 40.41 ± 4.15 

Hygroryza aristata 46.55 32.28 24.07 27.64 32.63 ± 9.87 

Ipomoea aquatica 27.92 26.99 30.51 36.53 30.48 ± 4.29 

Ludwigia adscendens 59.07 33.48 49.02 19.73 40.32 ± 17.30 

Nelumbo nucifera 40.00 31.10 43.02 47.23 40.33 ± 6.84 

Nymphoides indicum 24.72 28.60 17.39 21.95 23.16 ± 4.72 

Nymphaea stellata 48.58 35.35 56.62 34.71 43.81 ± 10.66 

Salvinia cucullata 20.14 23.86 20.11 20.13 21.06 ±1.87 

Utricularia flexuosa 47.24 57.44 66.10 61.61 58.10 ± 8.06 

Other Species 20.87 20.18 19.16 24.62 21.21 ± 2.38 

All Species (Combined) 313.55 319.43 342.08 326.52 325.39 ± 12.32 

 

Table 3 | Ranges and mean biomass values (gm–2) in different sites of Poiroupat Lake during the entire study. 
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Discussion 

Ecosystem Biomass (gm– 2) Authors 

Poiroupat lake, Manipur 154.55-512.03 (1st Year) 
130.07-512.28 (2nd Year) 

Present Study 

Osby lake, Sweden 520.00 Forsberg40 

Freshwater ponds, Varanasi 1,250.00 Ambasht31 

Wetlands, Malaysia 370.00 – 520.00 Wassink36 

Opinicon lake, Canada 1154.00 Crowder et al.,32 

Manasbal and Anchar lake, Kashmir 970.00 and 1010.00 Kaul33 

Ramgarh Reservoir 92.90 – 564.50 Gopal et al.,4 

Pichhola lake, Udaipur 10.00 – 35.80 Billore & Vyas37 

Lakes of Udaipur 537.60 – 1884.09 Vyas et al.35 

Eutrophic ponds, Michigan 196.00 – 260.00 Spencer & King38; Freeman39 

Waikaremona lake, New Zealand 1106.00 Howard-Williams et al.34 

Shallow ponds, Varanasi 778.00 Misra3 

Loktak lake, Manipur 363.21 – 782.63 Devi8 

Waithou lake, Manipur 422.97 – 1305.70 Devi29 

Utrapat lake, Manipur 139.18 – 579.85 Devi9 

Freshwater Ecosystems, Canchipur, Manipur 55.13 – 408.40 Devi10 

Deux Montagnes lake, Canada 112.20 Hudon et al.43 

Sanapat lake, Manipur 33.19 – 229.53 Devi11 

Ikop lake, Manipur 16.81 – 295.62 Devi & Sharma44 

Awangsoipat lake, Manipur 164.45 – 841.00 Devi13 

Oksoipat lake, Manipur 150.87 – 588.05 Devi & Sharma27 

Kharungpat lake, Manipur 304.01 – 989.95 Singh et al.16 

Hidenkompat lake, Manipur 292.67-855.78 Devi18 

Yenapat lake, Manipur 198.80-866.40 Devi17 

 

Table 4 | Comparison of biomass values of the aquatic macrophytes in different freshwater ecosystems. 
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Figure 2 | Biomass variation of aquatic macrophytes in first year of study period. 

Figure 3 | Biomass variation of aquatic macrophytes in second year of study period. 
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Figure 4 | Biomass values of the dominant aquatic 
macrophytes during the entire study period (gm-2). 
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Conclusion 

Acknowledgements 

References 

1. Odum, E.P. (1971). Fundamentals of Ecology. Third 
Edition. W.B. Saunders Co., Philadelphia, pp. 1-574.  

2. Whittaker, R.H. (1975). Communities and Ecosystems. 
Second Edition. Macmillan & Co., New York, pp. 1-352. 

3. Misra, K.C. (1989). Manual of Plant Ecology. Third 
Edition, Oxford & IBH, New Delhi, pp. 1-491. 

4. Gopal, B., Sharma, K.P. & Trivedy, R.K. (1978). Studies 
on Ecology and Production in Indian Freshwater Eco-
systems at Primary Producer level with emphasis on 
macrophytes. In: Glimpses of Ecology. (J.S. Singh & B. 
Gopal, eds.),  International Scientific Publications 
Jaipur, India, pp. 349-376. 

5. Billore, D.K. & Vyas, L.N. (1981). Distribution and 
production of macrophytes in Pichhola lake, Udaipur 
(India). International Journal of Ecology and Environ-
mental Science 7, 45-54.  

6. Yadava, Y.S., Singh, R.K., Choudhury, M. & Kolekar, 
V. (1987). Limnology and Productivity of Dighali Beel 
(Assam). Tropical Ecology 28, 137-747. 

7. Shardendu & Ambasht, R.S. (1991). Relationship of 
nutrients in water with biomass and nutrients accumu-
lation of submerged macrophytes of a tropical wetland. 
New Phytologist 117, 493-500. 

8. Devi, N.B. (1993). Phytosociology, primary production 
and nutrient status of macrophytes of Loktak lake, Ma-
nipur. Ph.D. Thesis, Manipur University, Manipur, 
India. 

9. Devi, K.I. (1998). Ecological studies of Freshwater macro-
phytes in Utrapat lake, Manipur. Ph.D. Thesis, Ma-
nipur University, Manipur, India. 

10. Devi, C.U. (2000). Phytosociology and Primary Produc-
tion of the macrophytes in the Freshwater Ecosystems of 
Canchipur, Manipur. Ph.D. Thesis, Manipur Univer-
sity, Manipur, India.  

11. Devi, C.B. (2001). Variation in species distribution and 
primary production of the macrophytes in Sanapat lake, 
Manipur. Ph.D. Thesis, Manipur University, Manipur, 
India. 

12. Devi, C.N. (2002). Vegetational structure and primary 
production of the macrophytes of Ikop lake, Manipur. 
Ph.D. Thesis, Manipur University, Manipur, India. 

13. Devi, L.G. (2007). Studies on the Vegetational Dynamics 
and Primary Productivity of Awangsoipat lake, Bishnu-
pur (Manipur). Ph.D. Thesis, Manipur University, 
Manipur, India.  

14. Devi, S.U. (2008). Ecological analysis of the macrophytes 

Sci Vis 18 (1), 22—31 (2018) 



30  

in Oksoipat lake (Bishnupur) Manipur. Ph.D. Thesis, 
Manipur University, Manipur, India. 

15. Zotina, T.A. (2008). The biomass of macrophytes at 
several sites of the upper reaches of the Yenisei River. 
Journal of Siberian Federal University. Biology 1, 102-
108.  

16. Singh, K.K., Sharma, B.M. & Usha, K. (2010). Biomass 
dynamics of the macrophytic species of Kharungpat 
lake, Manipur, India. The Bioscan 2, 373-382.  

17. Devi, T.M. (2011). Ecological studies of the macrophytes 
of Yenapat Lake (Bishnupur), Manipur. Ph.D. Thesis, 
Manipur University, Manipur, India. 

18. Devi, N.P. (2011). Species Distribution and Primary 
Productivity of the macrophytes of in Hidenkompat 
Lake (Bishnupur), Manipur. Ph.D. Thesis, Manipur 
University, Manipur, India. 

19. Singh, K.K. & Sharma, B.M. (2012). Ecological Produc-
tivity studies of the macrophytes in Kharungpat Lake, 
Manipur, Northeast India. International Journal of 
Geology, Earth and Environmental Sciences 2, 58-71. 

20. Maqbool, C. & Khan, A.B. (2013). Biomass and carbon 
content of emergent macrophytes in Lake Manasbal, 
Kashmir: Implications for carbon capture and sequestra-
tion. International Journal of Scientific and Research 
Publications 3, 1-7. 

21. Tamire, G. & Mengistou, S. (2014). Biomass and net 
aboveground productivity of macrophytes in relation to 
physico-chemical factors in the littorial zone of Lake 
Ziway, Ethiopia. Tropical Ecology 55, 313-326. 

22. Odum, H.T. (1956). Primary Production in floating 
waters. Limnology and Oceanography 1, 137-144.  

23. Welch, P.S. (1948). Limnological Methods. McGraw-Hill 
Book Company, New York, pp. 1-381. 

24. Edwards, R.W. & Owens, M. (1960). The effects of 
plants on river conditions. 1. Summer crops and esti-
mates of net productivity of macrophytes in a Chalk 
stream. Journal of Ecology 48, 151-160.  

25. Sahai, R. & Sinha, A.B. (1976). Productivity of sub-
merged macrophytes in polluted and non-polluted re-
gion of the eutrophic lake, Ramgarh (U.P.). In Aquatic 
weeds in S.E. Asia. (C.K. Varshney & J. Rzoska, eds.), 
Dr. Junk Publications. The Hague, pp. 131-140.  

26. Shah, J.D. & Abbas, S.G. (1979). Seasonal variation in 
frequency, density, biomass and rate of production of 
some aquatic macrophytes of the River Ganges and 
Bhagalpur (Bihar). Tropical Ecology 20, 127-133. 

27. Devi, S.U. & Sharma, B.M. (2010). Variations in the 
biomass of the macrophytes of Oksoipat lake 

(Bishnupur), Manipur, India. Ecology, Environment & 
Conservation 16, 51-55. 

28. Sharma, B.M. & Devi, N.B. (2002). Ecological assess-
ment of macrophytes in Loktak lake, Manipur, Phytoso-
ciology. In: Ecology of Polluted waters. (A. Kumar, eds.). 
APH Publishing Corporation. New Delhi, pp. 869-876. 

29. Devi, O.I. (1993). Distribution, primary production and 
nutrient status of the macrophytic communities in 
Waithou lake, Manipur. Ph.D. Thesis, Manipur Uni-
versity, Manipur, India. 

30. Mishra, B.P. & Tripathy, B.D. (2004). Distribution of 
macrophytes and phytosociology of Hydrilla verticillata 
Casp. and Lemna minor in lotic and lentic aquatic eco-
systems. Ecology, Environment & Conservation 10, 37-41.  

31. Ambasht, R.S. (1971). Ecosystem study of a tropical 
pond in relation to primary production of different 
vegetational zones. Hydrobiologia 12, 57-61.  

32. Crowder, A.A., Briston, J.M., King, M.R. & Vaderkoet, 
S. (1977). Distribution seasonality and biomass of 
aquatic macrophytes in lake Opinicon. Naturaliste Ca-
nadien 104, 441-456. 

33. Kaul, V. (1977). Limnological survey of Kashmir lakes 
with reference to trophic status and conservation. Inter-
national Journal of Ecology and Environmental Science 
3, 29-44. 

34. Howard-Williams, C., Davis, J. & Vincent, W.F. (1986). 
Horizontal and vertical variability in the distribution of 
aquatic macrophytes in lake Waikaremona, New Zea-
land. Journal of Marine and Freshwater Research 20, 55-
65. 

35. Vyas, L.N., Sankhla, S.K. & Paliwal, P.P. (1989). Hydro-
biological studies of Udaipur lakes. In: Perspectives in 
Ecology. (J.S. Singh & B. Gopal, eds.). Jagmander Book 
Agency, New Delhi, pp. 389-411. 

36. Wassink, E.C. (1975). Photosynthesis and Productivity 
in different environments. Conclusion.. In: Photosynthe-
sis and Productivity in different environments. (J.P. Coo-
per, eds.). Cambridge University Press, Cambridge, pp. 
675-688.  

37. Billore, S.K. & Vyas, L.N. (1982). Distribution and Pro-
duction of macrophytes in Pichhola lake, Udaipur 
(India). In: Wetlands Ecology and Management. (B. 
Gopal, R.E. Turner, R.G. Wetzel & D.F. Whigham, 
eds.). National Institute of Ecology and International 
Scientific Publications, New Delhi, pp. 45-54.  

38. Spencer, C.N. & King, D.L. (1984). Role of fish in regu-
lation of plant and animal communities in eutrophic 
ponds. Canadian Journal of Fisheries and  Aquatic 
Sciences 41, 1851-1855. 

Sci Vis 18 (1), 22—31 (2018) 



31  

39. Freedman, B. (1989). Environmental Ecology: The Eco-
logical Effects of Pollution, Disturbances, and other 
Stresses. Academic Press. London, pp. 1-573.  

40. Forsberg, C. (1960). Subaquatic macrovegetation in 
Osbysjon Djursholm. Oikos 11, 183-199.  

41. Whittaker, R.H. & Likens, G.E. (1973). Primary Produc-
tion. The Biosphere and Man. Human Ecology 1, 357-
369.  

42. Sculthorpe, C.D. (1967). The Biology of aquatic vascular 
plants. St. Martins Press, New York, pp. 1-610.  

43. Hudon, C., Lalonde, S. & Gagnon, P. (2000). Ranking 
the effects of site exposure. Plant Growth form, water 
depth and transparency of aquatic plant biomass. Cana-
dian Journal of Fisheries and Aquatic Sciences 57, 31-42.  

44. Devi, C.N. & Sharma, B.M. (2006). Productive status of 
the macrophytes in Ikop lake, Manipur. In: Advancing 
Frontiers of Ecological Researches in India. (A.K. 
Kandya & A. Gupta, eds.). Bishen Singh & Mahendra 
Pal Singh Publication, Dehradun, India, pp. 257-270. 

Sci Vis 18 (1), 22—31 (2018) 


