
541

Diversity of microcrustacea (Crustacea: Branchiopoda) of
Loktak Lake, a Ramsar site, Manipur, India

B.K. Sharma 1 & Sumita Sharma 2

1 Department of Zoology, North-Eastern Hill University, Permanent Campus, Umshing, Shillong, Meghalaya 793022, India
2 Eastern Regional Station, Zoological Survey of India, Fruit Gardens, Risa Colony, Shillong, Meghalaya 793003, India
Email: 1 bksharma@nehu.ac.in; 2 sumitazsi@hotmail.com

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

Editor: M.M. Saxena

Manuscript details:
Ms # o2231
Received 08 June 2009
Finally accepted 03 November 2009

Citation: Sharma, B.K. & S. Sharma (2009).
Diversity of microcrustacea (Crustacea:
Branchiopoda) of Loktak Lake, a Ramsar site,
Manipur, India. Journal of Threatened Taxa 1(11):
541-548.

Copyright: © B.K. Sharma & Sumita Sharma
2009. Creative Commons Attribution 3.0 Unported
License. JoTT allows unrestricted use of this ar-
ticle in any medium for non-profit purposes, re-
production and distribution by providing adequate
credit to the authors and the source of publica-
tion.

Author Details: Both the authors specialize in
biodiversity and ecology of freshwater zooplank-
ton and have made significant contributions in
the fields of their expertise.

Author Contribution: The present study is the
result of collaborative work undertaken by the
authors, mainly at the research laboratory of the
senior author.

Acknowledgments: This study formed a part of
the “Potential for Excellence Program (Focused
Area: Biosciences)” of North-Eastern Hil l
University, Shillong. The first author is thankful
to G.B. Pant Institute of Himalayan Environmental
Development, Almora for a research grant. Thanks
are due to the Head, Department of Zoology,
North-Eastern Hil l  University, Shil long for
laboratory facilities. The second author is thankful
to the Director, Zoological Survey of India,
Kolkata.

���������		�
������
������


Journal of Threatened Taxa | www.threatenedtaxa.org | November 2009 | 1(11): 541-548

JoTT PAPER       1(11): 541-548

�������	����

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

�������� ����
���

	�����		��
��

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



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

	� �����
�
	� �����	
�����

�	�
� 

�

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


��	�
� ����� �
�	� ��� �����

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

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

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

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

�� 	��� �������
�
� �
���� �
� �
�	����
�� !"�
��
�#

"�
��
� $%%&'� ���
���� ��� �

����
	�� �����
�	�� 


������ 

�� �
������	�� �������

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

�
�� ����	��� 	�� 	��������� ��� "�
��
�#�(���
�
� !$%%)'� 

�� "�
��
�#� "�
��
� !$%%*�

$%%&'�

���� �����
	� �	���� �
����������	
��
� ��� +��	
�� �� 
� ,
��
�� ��	��� 

� �����	

	

�������
�
��
����� �"��	��-��
�

���
���� �	����
����	�

	��
��������
	����
������ ��
�	��


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

��� �
� ����� ��� 	��� �	
	��� �
��

��� � ���

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

�� ��

	�	
	���� 


������ ��� 	������������	
��



�����
�	���� �� � 	���� ��	�

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

�����
��	����� 
��
�

���� �������� �������	��� ���

���� 

�� ����


��� 
������� 
�� 	����

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


���	����
�
��	�����
�	���������
����

��
��
�

���
���


������	���
����	

����������
�

������
	��
��


������
�� ���� 
������

����� �	���� ��� 
��
�	��� � ���
������
�� ��������
���	
��
� !.����$%%$� ��/�	��$%%0'� �


+��	
��+
���!&1%023�&1%4435�#�$0%$43�$0%0$3.'����
	����
�6���
�����7� ���
�����	���	�

�� ��

����� !
��	��
�	��
�  
��
'�� � ����� �������
�
� �
��� ��� ��
�
�	������� ��� ���
	�
�

�
	���������	
	��
��
�����8������9�������
����
�
��	������	���	���
	�
���6����

	�����

:����!��������	�
���	�
���'������������
�
��
	�����

	�����	������	�

���
������
���������

����������	�����

�	 �������

����	
����
�	 ������	��

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

�������	�����	�����
��	������	���������	��
���������	 �������	���!�	 ���������	���!�	 �
��"�

���������	������#����	���!	

�	$%�

�	�������!

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

�
�������	����
����
����	��
	�"�
��
� !&1%0;304�2)95�#�$0%1%342�;49.'�� �<
	����
�����

������	��������


�����������
������
���	����
�	�����������
��-=(-�!)&&$'��������
	��

	�����
	����������������
���	���	����(�

�������������>���
������������������	��� �����

�������� � ?�
��	
	���� !��� 	���
�'� 

�� ��

	�	
	���� !��� ���	���
�� $4���
	��� �
��'� 
�	

��

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

�	�
�
�	�!.���$4'�

����������������

Abstract: Microcrustacea of Loktak Lake (collected during Nov. 2002-Oct. 2004) reveal 57 species and show qualitative dominance of
Cladocera (51 species).  They indicate monthly richness ranging between 33±6 and 32±6 species, record 51.7-82.3 and 53.6-90.0%
community similarities during two years respectively, and follow trimodal annual patterns with peaks during winter.  The microcrustaceans
(112±17 and 124±13 n/l) form an important quantitative component (45.7±4.9 and 43.3±3.7 %) of zooplankton and show broadly trimodal
annual patterns with peak abundance during winter.  Cladocera > Copepoda mainly contribute to their quantitative variations.  ANOVA
registers significant monthly variations of microcrustacea richness and significant annual and monthly variations of their abundance.  Richness
is positively correlated with dissolved oxygen and is negatively correlated with rainfall, hardness, chloride and total dissolved solids while
abundance is negatively correlated with pH only.  Multiple regressions indicate higher cumulative effect of 15 abiotic factors on richness and
abundance.  Our results indicate no definite periodicity of richness and abundance of microcrustacea or their constituent groups during two
annual cycles and are characterized by their higher species diversity, higher evenness and lower dominance.

Keywords: Abundance, dominance, ecology, equitability, Loktak Lake, microcrustacea, Ramsar site, richness, species diversity.
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2002-03 2003-04 Study period
Parameters Mean ± SD Mean ± SD Mean ± SD

Water temperature ºC 21.4 ± 4.0 22.2 ± 4.1 21.8 ± 4.2
Rainfall mm 112.1 ± 116.8 164.4 ± 183.7 138.2 ± 154.8
pH 6.38 ± 0.23 6.25 ± 0.39 6.31 ± 0.32
Specific conductivity μS/cm 98.9 ± 19.7 87.9 ± 11.1 93.3 ± 17.1
Dissolved O

2
 mg/l 6.2 ± 1.1 5.3 ± 0.7 5.7 ± 1.1

Free CO
2
 mg/l 9.5 ± 2.1 8.9 ± 2.0 9.2 ± 2.0

Alkalinity mg/l 16.0 ± 4.4 22.1 ± 8.1 19.1 ± 7.1
Hardness mg/l 38.1 ± 8.2 38.4 ± 7.2 38.3 ± 7.8
Phosphate mg/l 0.23 ± 0.12 0.21 ± 0.04 0.22 ± 0.10
Nitrate mg/l 0.34 ± 0.04 0.30 ± 0.03 0.32 ± 0.04
Sulphate mg/l 0.86 ± 0.12 0.87 ± 0.12 0.86 ± 0.12
Silica mg/l 10.4 ± 1.2 9.7 ± 1.6 10.1 ±  1.4
Chloride mg/l 14.9 ± 3.1 16.6 ± 2.7 15.8 ± 3.0
Dissolved organic matter mg/l 1.38 ± 0.40 1.29 ± 0.39 1.34 ± 0.39
Total dissolved solids mg/l 0.46 ± 0.22 0.43 ± 0.17 0.44 ± 0.19

Table 1. Abiotic factors of Loktak Lake
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Figure 1. Monthly variations in richness
in microcrustacea
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Table 2. Temporal variations of microcrustacea

2002-03 2003-2004

QUALITATIVE
Micro-Crustacea  57 species 26-47   33± 6 24-46   32± 6
Community similarity  % 51.8-87.3 54.2-90.9
Cladocera  51 species 22-42   29±5 20-41   28± 5
Community similarity  % 51.7-82.3 53.6-90.0

QUANTITATIVE
Zooplankton  (n/l) 204-319   246 ± 35 256-314   287 ± 34
Micro-Crustacea  (n/l) 86-145   112 ± 17 108-154   124 ± 13
Percentage 39.8-54.7   45.7 ± 4.9 36.6-48.0   43.3 ± 3.7
Species Diversity 2.305-3.331   2.927±0.334 2.615-3.526   2.904±0.246
Evenness 0.746-0.983   0.883±0.077 0.832-0.999   0.905±0.041
Dominance 0.084-0.344   0.187±0.074 0.111-0.193   0.155±0.023

Different Groups
Cladocera  (n/l) 42-108   66 ± 20 69-103   79± 9
Percentage 32.6-82.4   56.8 ± 14.0 51.1-771.7   64.7 ± 7.3
Species Diversity 2.518-3.211   2.875± 0.212 2.311-0.390   2.769± 0.273
Dominance 0.093-0.189   0.137± 0.028 0.093-0.189   0.137± 0.028
Evenness 0.832-0.985   0.914± 0.043 0.816-0.996   0.909± 0.042
Copepoda  (n/l) 19-87   48 ± 21 26-64   44 ± 11
Percentage 17.4-67.4   41.3 ± 15.8 22.0-47.4   34.9 ± 6.8
Ostracoda  (n/l) 0-3   1 ± 1 0-2   1 ± 1
Conchostraca (n/l) 0 -1 0-1

Important families
Cladocera
Chydoridae (n/l) 34 ± 11 39 ± 7
Daphniidae (n/l) 14 ± 6 26 ± 5
Sidiidae  (n/l) 12 ± 4 11 ± 3

Copepoda
Cyclopidae  (n/l) 25 ± 13 23 ± 7

Important species
Cladocera
Mesocyclops leuckarti  (n/l) 17 ± 11 16 ± 8
Microcyclops hyalinus  (n/l) 8 ± 5 7 ± 2

Copepoda
Chydorus sphaericus   (n/l) 7 ± 5 8 ± 2
Ceriodaphnia cornuta  (n/l) 6 ± 4 10 ± 5
Scapholeberis kingi  (n/l) 6 ± 3 8 ± 2
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Table 3. Percentage similarities of microcrustacea (2002-03)

Months Nov Dec Jan Feb March April May June July Aug Sept Oct
Nov - 87.3 79.4 67.7 70.2 71.0 71.4 77.2 80.0 76.2 82.5 81.8
Dec - 81.7 70.8 70.0 76.9 71.2 73.3 69.8 76.7 78.8 84.1
Jan - 80.6 70.2 67.7 67.9 67.7 70.0 82.5 76.2 78.8
Feb - 74.5 64.3 64.0 72.7 70.4 77.2 73.7 66.7
March - 70.6 71.1 65.2 57.1 69.2 73.1 80.0
April - 76.0 66.7 51.8 66.7 77.2 76.7
May - 75.6 58.3 66.7 70.6 74.1
June - 69.4 65.4 69.2 76.4
July - 69.1 69.1 62.1
Aug - 75.9 72.1
Sept - 78.7
Oct -

Months Nov Dec Jan Feb March April May June July Aug Sept Oct
Nov - 59.4 59.6 62.1 66.7 63.5 65.6 58.0 55.2 56.1 67.7 79.4
Dec - 65.3 56.0 61.5 65.4 82.1 74.1 68.0 65.3 74.1 63.3
Jan - 79.1 57.8 54.2 65.3 72.3 69.8 76.2 76.6 67.9
Feb - 69.6 61.2 56.0 66.7 73.8 72.7 75.0 74.1
March - 90.2 96.9 64.0 73.9 75.5 80.0 82.1
April - 83.6 67.9 73.5 75.0 79.2 81.4
May - 74.1 72.0 69.4 81.5 76.7
June - 79.2 68.1 73.1 65.5
July - 83.7 79.2 70.4
Aug - 89.4 75.5
Sept - 79.3
Oct -

Table 4. Percentage similarities of microcrustacea (2003-04)
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Figure 4. Abundance of Copepoda,
Cladocera and microcrustacea
(2002-03)
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Figure 6. Monthly variations in species
diversity of microcrustaceaMonths
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Figure 7. Monthly variations in
evenness of microcrustaceaMonths
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