
401

Composition, abundance and ecology of phytoplankton
communities of Loktak Lake, Manipur, India

B.K. Sharma

Department of Zoology, North-Eastern Hill University, Permanent campus, Umshing, Shillong, Meghalaya 793022, India
Email: bksharma@nehu.ac.in

Date of publication (online): 26 August 2009
Date of publication (print): 26 August 2009
ISSN 0974-7907 (online) | 0974-7893 (print)

Editor: R. Jindal

Manuscript details:
Ms # o2193
Received 04 May 2009
Final received 30 June 2009
Finally accepted 28 July 2009

Citation: Sharma, B.K. (2009). Composition,
abundance and ecology of phytoplankton
communities of Loktak Lake, Manipur, India.
Journal of Threatened Taxa 1(8): 401-410.

Copyright: © B.K. Sharma 2009. Creative Com-
mons Attribution 3.0 Unported License. JoTT al-
lows unrestricted use of this article in any me-
dium for non-profit purposes, reproduction and
distribution by providing adequate credit to the
authors and the source of publication.

Author Details: B.K. SHARMA is a Professor in
Department of Zoology and Dean, School of Life
Sciences and is a specialist in the fields of lim-
nology and acquatic biodiversity.

Acknowledgement: This study is undertaken
under the “Potential for Excellence Program
(Focused Area: Biosciences) of North-Eastern Hill
University, Shillong.  The author is thankful to the
G.B. Pant Institute of Himalayan Environmental
Development, Almora for a research grant during
which plankton samples for this study were
collected.  Thanks are due to the Head,
Department of Zoology, North-Eastern Hill
University, Shillong for necessary laboratory
facilities.

���������		�
������������

Journal of Threatened Taxa | www.threatenedtaxa.org | August 2009 | 1(8): 401-410

JoTT PAPER       1(8): 401-410

�������	����

���� ����	
���� ������ ������ �� ������ �
���	� ����� �� � ������ ����� ������� ��� �

������������	��������������������	���������������� ��������	� ��
����	��!�����

��"������� �������� 
��	������ 
�������� #$�"��� �%%&'�� � (������ ���� ��������� ���� ��

���� ������ ������ �����"����� 
��	��������� �� "������ �	� ������ ���
�������� ���	���

�	� �����"�� �� � 
����
������ �� 
����������� � ������"������ �� ���� ������� ����

�������������"������������	����������
����������
����������������������#)�	���

��������%*&+�,������-�.����%%&+�/�������-�/�����������'��	�����"�
���������"����

	����	��������	�0������
������	������������ �1�������������	��$������#���2'�"���

������� ���������� �� 
����
������ �����"�� �� � �� ����	
���� ����� �� � �

��������

������$������#��
����'�����3�	�
����
��������������������.��
���,����4���5�����

����� �	� �� ��
������ ����	
���� ������� �������

��������	�����������
��������	��������"���� �
����
�������� �(������(������

5������ ������ �� ��
������ ����	
���� ����� �� � ����������� �	��� �	� ���� ���"���

����������������	���� �	���� ������ � �����"����� ��
�������� �1������������������	���

����������������� �� ��������� ���	���� �� � 
����
������� ������ ����������"���
��

������������������������
������	����������	��������	����������������������������

5������� ������	�� �� ���� �������� ��� �������� �������� �� �������� �	� ���	���� ��


����
������ �����������


�������� ���� 
������

����
������ ���	�� ��� �� 
���� �� � ������"����� ������� #�	�������	���"�6��������

�����4�1�����������7'� ��(������(���� #%7�2894%7�::9;�-��2��:94�2�2�96+�����<��*8���+

��!��	�
��<�2�:*�������	�
��<����&�+�������	�<�&8*�:�'�������	���,����
���=���
���

	����������� � ��
�������������"�������������������������	��������������3�	����������"

����������"������������	����>?���	�@������������������	��������A����������;	�"���	

,���4������	�.���� #������� �	
�� �	
�'�� � A����� �0������ 
����� �� � ����� ����	
���� ����

����	������������������������
��		��������		����������	�����������		�������������	���������	����

�	�������������� �������������� �����	���������� ���������� ��	������� �������� �

!�� ������
��

�

!�� �	��"�����������������#������

!��$%�		�������������#���������

���	����������

�

���!

���� 
������ ����������������� �	������� ��� ��"������������ ��������� ��� ��

�������	� ���
��"� ����� ��� $�	��� #%7�2&92:�8�99;�-� �2�7�9:8�&:@6'�� �B����� ���
���

��������	������������� ����3�	� ���� �������� �������� �������� �������"��?C�� #�%%�'

���������������
����������
���������	����������
C��	�	�������	��!�"������������	�	

��� ���� ����	� 
������� � ������ 0����������� �	� 0����������� ��� 
������ ���
��������

��������	� ����������� 
��������� #6��� �:'� �	������ 
�������	� �� :D� ��������� ����

Abstract: Phytoplankton communities of Loktak Lake (a Ramsar site), studied during November 2002-October 2004, reveal the occurrence
of 75 and 71 species, indicate monthly richness ranging between 47±6 and 49±3 species and record 50.0-83.2 and 64.5-84.0 % community
similarities during two annual cycles respectively. Chlorophyta (33±5 and 35±5 species) show qualitative dominance and importance of
Closterium > Cosmarium > Staurastrum > Micrasterias > Gonatozygon species.  Phytoplankton (206±58 and 220±53 n/l) comprise between
45.1±6.5 and 42.9±5.8 % of net plankton abundance, indicate trimodal annual patterns and record peak abundance during winter. Chlorophyta
(111±20 and 119±15 n/l), the dominant quantitative component, indicate winter peaks; Closterium > Staurastrum > Gonatozygon > Micrasterias
species contribute significantly to their abundance. Ceratium hirudinella (43±52 and 39±37 n/l) is the sole important individual species of
phytoplankton. Dinophyta > Bacillariophyta are sub-dominant groups and  Euglenophyta  > Cyanophyta > Chrysophyta show very low
densities.  Phytoplankton communities are characterized by higher species diversity, higher evenness and lower dominance. Abiotic factors
register limited influence on richness and abundance of phytoplankton and on abundance of constituent groups. Multiple regression indicates
relatively lower influence of fifteen abiotic factors on richness of phytoplankton and higher cumulative influence on abundance of phytoplankton,
Chlorophyta, Dinophyta and Bacillariophyta.

Keywords: Composition, Floodplain Lake, Loktak, Phytoplankton, Ramsar site, synecology
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Abiotic Factors Range Mean ± SD

Air temperature  ºC 16.4 - 30.8 23.4 ± 4.1
Water temperature  ºC 14.5 - 28.5 21.4 ± 4.0
Rainfall  mm 0 - 370.4 112.1 ±1 16.8
pH 6.01- 6.74 6.38 ± 0.23
Specific Conductivity  μS/cm 75.0 - 132.0 98.9 ± 19.7
Dissolved Oxygen  mg/l 4.6 -9.0 6.2 ± 1.1
Free CO

2
  mg/l 6.0 - 13.0 9.5 ± 2.1

Alkalinity  mg/l 10.0 - 25.0 16.0 ± 4.4
Hardness  mg/l 24.0 - 54.0 38.1 ± 8.2
Phosphate  mg/l 0.12 - 0.32 0.23 ± 0.12
Nitrate  mg/l 0.27 - 0.42 0.34 ± 0.04
Sulphate  mg/l 0.54 - 0.99 0.86 ± 0.12
Silicate  mg/l 8.40 - 12.70 10.4 ± 1.2
Chloride  mg/l 10.0 - 20.1 14.9 ± 3.1
Dissolved organic matter  mg/l 0.91 - 2.1 1.38 ± 0.40
Total dissolved solids  mg/l 0.20 - 0.81 0.46 ± 0.22

Table 1. Abiotic factors of Loktak Lake (2002-04)
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Figure 1. Monthly variations in
phytoplankton richnessMonths
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2002-03 2003-2004 Study period

Qualitative  Chlorophyta > Bacillariophyta > Dinophyta = Cyanophyta = Euglenophyta >  Chrysophyta
Phytoplankton 75 species 71 species 75 species
  % Similarity 50.0-83.2 64.5-84.0 50.0-84.0
Monthly Richness
  Phytoplankton 37-57   47±6 45-54   49±3 37-57   48±5
  Chlorophyta 24-40   33±5 30-42   35±3 24-42   34±4

Quantitative   Chlorophyta > Dinophyta > Bacillariophyta
Phytoplankton  n/l 155-369    206±58 158-323   220±53 155-369   213±56
  % composition 38.0-60.0   45.1±6.5 34.8-54.8   42.9±5.8 34.8-60.0   44.1±6.3
Species Diversity 2.520-3.805   3.283±0.354 2.876-3.741   3.507±0.259 2.520-3.805   3.404±0.329
Dominance 0.074-0.523   0.283±0.123 0.055-0.409   0.158±0.103 0.055-0.523   0.180±0.118
Evenness 0.698-0.941   0.853±0.074 0.739-0.956   0.902±0.064 0.698-0.956   0.879±0.075

Different groups (n/l)
Chlorophyta      n/l 78-137   111±20 104-155   119±15 78 -155   115±18
  % composition 34.7-77.3   56.2±12.6 38.1 -5.8   56.5±8.3 34.7-77.3   56.2±10.5
Dinophyta         n/l 13-193   53±48 17-138   49±36 13-193   51± 43
  % composition 6.9-52.3   22.8±12.5 10.4-49.3   20.5±0.9 6.9-52.3   22.0±11.8
Bacillariophyta   n/l 11-44   31±10 17-55   38±11 11-55  35±11
  % composition 6.7-21.8   15.4±3.7 10.5-22.4   17.3±3.0 6.7-22.4   16.3±3.5
Euglenophyta    n/l 2-12   7±3 3-13   7±3 2-13   7±3
  % composition 0.5-5.9   3.4±1.7 1.3-4.1  3.0±0.9 0.5-5.9   3.2±1.4
Cyanophyta      n/l 1-7  3±2 3-7   5±2 1-7   4±2
  % composition 0.3-4.3   1.5±1.4 0.6- 5.1   2.8±1.4 0.3-5.1   2.1±1.5
Chrysophyta     n/l 0-1 0-4   2±1 0-4   1±1

Important taxa  (n/l)
Ceratium hirudinella 4-193   43±52 5-130   39±37 4-193   41±45
Closterium spp. 8-4   21±8 17-43   29±9 8-43   25±9
Staurastrum spp. 5-30   17±7 11-24   18±4 5-30   18±6
Gonatozygon spp 6-25   13±6 7-26   17±6 6-26   15±6
Micrasterias spp. 1-26   10±7 3-15   10±3 1-26   10±6
Cosmarium  spp. 2-8   5±2 2-11   6±3 2-11   6±2

Table 2. Temporal variations of phytoplankton of Loktak Lake

Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct
Nov - 80.4 70.7 69.8 66.7 59.6 68.1 60.7 70.5 77.9 77.6 69.9
Dec - 65.2 72.9 71.8 71.2 63.4 62.6 67.4 78.1 81.5 76.1
Jan - 68.4 57.8 50.0 64.2 50.6 69.2 70.6 75.0 62.4
Feb - 69.0 63.6 70.6 55.4 63.4 60.7 67.4 66.0
March - 75.8 71.7 60.0 62.9 68.8 72.7 71.2
April - 68.8 61.5 53.3 66.0 72.0 68.6
May - 59.1 64.4 63.8 63.9 68.6
June - 58.8 56.5 71.6 72.0
July - 65.9 66.0 66.7
Aug - 83.2 73.6
Sept - 78.9
Oct -

Table 3. Phytoplankton community similarities (Sorenson’s index) 2002-03
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Nov Dec Jan Feb March April May June July Aug Sept Oct
Nov - 76.5 66.0 69.4 74.5 72.9 73.5 73.7 72.2 74.8 74.2 78.1
Dec - 82.0 73.1 76.0 78.4 76.9 75.3 77.7 74.3 79.6 73.9
Jan - 79.2 69.6 66.0 70.8 73.1 69.5 68.0 84.2 71.8
Feb - 79.2 63.3 66.0 70.1 76.8 73.3 72.7 84.1
March - 74.5 72.9 64.5 75.8 74.2 69.5 71.8
April - 79.6 71.6 70.1 72.7 74.2 76.2
May - 68.0 70.7 71.3 68.7 76.6
June - 72.9 69.4 72.9 75.0
July - 74.0 73.5 69.8
Aug - 74.0 81.5
Sept - 75.5
Oct -

Table 4. Phytoplankton community similarities (Sorenson’s index) 2003-04

Rescaled Distance Cluster Combine

    C A S E            0                     5                     10                      15                        20                     25
Months            No   +---------------------+----------------------+------------------------+------------------------+------------------------+
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OCTOBER 12

MARCH 5

APRIL 6

FEBRUARY 4

MAY 7

JANUARY 3

JULY 9

JUNE 8

Figure 2. Dendrogram showing
hierarchical cluster analysis of
phytoplankton  communities
(2002-03)

Figure 3. Dendrogram showing
hierarchical cluster analysis of
phytoplankton  communities
(2003-04)
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Figure 5. Monthly variations in
phytoplankton abundanceMonths
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Figure 4. Monthly variations in
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Figure 6. Monthly variations in
Chlorophyta abundanceMonths
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Figure 7. Monthly variations in
abundance of dominant genera of
Chlorophyta (2002-03)Months
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Figure 8. Monthly variations in
abundance of dominant genera of
Chlorophyta (2003-04)Months
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Figure 9. Monthly variations in
Dinophyta abundanceMonths
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Figure 12. Monthly variations in
phytoplankton dominanceMonths
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Figure 11. Monthly variations in
phytoplankton species diversityMonths

S
p

ec
ie

s 
d

iv
er

si
ty

3.600

3.000

3.400

3.800

4.000

N
2.400

D J F M A M J J A S O

2.600

2.800

3.200

Figure 10. Monthly variations in
Bacillariophyta abundanceMonths
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Figure 13. Monthly variations in
phytoplankton evennessMonths
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