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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. 

Sci Vis 18 (1), 22—31 (2018) 



27  

Sci Vis 18 (1), 22—31 (2018) 

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 
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