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Abstract

Article Info

Plants are the most vulnerable component among several other communities in every
landscape which regulate ecological integrity and delicate balance of environment
through complex interactions. The present investigation reveals the status of plant
communities around the Pitlakes, Raniganj Coal Field, West Bengal which is an
important coal production area of India. Total 56 species belonging to 25 families were
recorded during 2014-2015. Euphorbiaceae and Fabaceae were the numerically
dominant ‘species enriched families’. Herbs (72%) are the most prevailing life forms
among the observed plants. Some notable rich pilakes in terms of plant species
occurrence include Real Kajora Pitlake (42, 75%), Babuisol Colony Pitlake (33,59%),
Joyalbhanga Pitlake 1 (32, 57%), Jambad Pitlake 4 (31, 55%), Chora Pitlake and
Western Kajora Pitlake with 30 species each (54%). As per the present investigation
plant communities around Pitlakes of RCF, WB requires proper managerial decision
regarding conservation and sustainable utilization in near future.
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Introduction

Biodiversity conservation is one of the most important
issue which have received wide recognition (Tscharntke
et al., 2013; Garcia-Llorente et al, 2016). Conservation
of Phyto diversity constitute the vital sector of
Biological conservation issues and approaches
throughout the world (Shaheen and Shinwari, 2012;
Hannah et al., 2012; Gnoumou et al., 2015; Nagaraja,
2016; Kumar et al., 2016).

Coal mine pit lakes are generated as a consequence of
open cast mining process. Large excavated areas
bearing vertical walls and enormous quantity of water
typically characterize these aquatic systems. In West

Bengal, especially in RCF region, open cast mining has
become increasingly common over the last few decades
through changes in excavation technology and ore
economics. Moreover, such operations frequently leave
a legacy of open mine pits once mining ceases. But few
or limited number of attempts are exists regarding the
surface mining generated pit lakes in this region (Palit
etal., 2014; Gupta et al., 2013).

Pitlakes originated through opencast coal mining
processes are relatively unexplored in this ecoregion.
Keeping parity with this proposition the authors took
the responsibility to study the concomitant plant
community scenario of selected pitlakes in Raniganj
Coal field, West Bengal for the first time towards better
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management of these aquatic landscapes and key
contribution  towards  biodiversity  conservation.
Specifically the objectives of the present study includes:
a) assessment of the plant assemblage (inventory and
occurrence of plant species) of Pitlakes in RCF region
and b) to investigate dominance and area specific
richness of plant communities in RCF Pitlakes.

Materials and methods
Study site

Raniganj Coalfield is the birth place of coal mining in
the country. Area of Raniganj Coalfield is 1530 Km™

spreading over Burdwan, Birbhum, Bankura and
Purulia Districts in West Bengal and Dhanbad District
in Jharkhand. Heart of Raniganj Coal Field (RCF) is,
however, in Burdwan District bounded by Ajoy River in
North and Damodar River in South. The preliminary
survey on plants around the embankment of 10 selected
RCF pitlakes was conducted during the period of 2014
to 2015 (Table 1).

Lake littoral zone, open water and embankment area of
each pitlake was visually investigated followed by
quadrat sampling for the assessment of concomitant
plant composition using methodology adopted from
Sutherland (2006).

Table 1. Description of study sites selected for analysis of plant community structure in RCF Pitlakes, West Bengal, India.

Sl. No. Name of the pitlakes ECL area I(_’\zla)t Tete I(_Eo)ngnude /(A\?:ars) Depth (Feet) Elevation (Meter)
PLKO1 Chora Pitlake Bankola 23.671003°  87.193449° 30 80 74.8
PLK02 Joyalbhanga Pitlake 1 Bankola 23.695180°  87.283187° 35 70 84
PLKO03 Jambad Pitlake 4 Kajora 23.644306°  87.172972° 60 120 93.7
PLKO04 Western Kajora Pitlake Kajora 23.602833°  87.14644° 40 40 78
PLKO05 Atewal Pitlake Kajora 23.60358° 87.162485° 40 60 83.2
PLKO06 Khadan Kali Pitlake Kajora 23.601608°  87.162325° 40 40 79.4
PLKO7 Babuisol Sibmandir Pitlake ~ Kajora 23.598221°  87.169349° 15 60 74.8
PLKO08 Real Kajora Pitlake Kajora 23.634638°  87.184646° 20 100 106.7
PLKO09 Chakrambati Pitlake Kajora 23.610083°  87.159056° 15 90 78.3
PLK10 Babuisol Colony Pitlake Kajora 23.598917°  87.163389° 30 30 815

Results and discussion

Pitlakes’ floral assemblage observed during the study
period is tabulated in Table 2. Total 56 species
belonging to 25 families of frequent plant species
dominating these pitlakes were observed constituting
both terrestrial and aquatic vegetation. Euphorbiaceae
and Fabaceae (10% each) were the most dominant
family comprising 6 species each. Thirteen families

Table 2. Composition of natural vegetation in pitlakes.

were observed with only one species (Fig. 1). Herbs
(72%) are the most prevailing life-forms among the
studied plant communities (Fig. 2). Table 3 depicts the
abundance status of different plant species in pilakes
which reveals that the following decreasing pattern Real
Kajora Pitlake (42, 75%), Babuisol Colony Pitlake
(33,59%), Joyalbhanga Pitlake 1 (32, 57%), Jambad
Pitlake 4 (31, 55%), Chora Pitlake and Western Kajora
Pitlake with 30 species each (54%).

: . s ¢ 8 &8 8 8 & & 8 S w
SCO Plant species Family Y ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ Y a
4 4J 4 4J 4 4 9 4J 94 9 4d  d >
a o 4o o a 4o a4 o4
SP1 Acacia nilotica (L.) Delile Fabaceae - - + + + - - - + + T
SP2 Achyranthes aspera L. Amaranthaceae + - - = - - = + = + H
SP3 Alternanthera sessilis (L.) R.Br. ex DC. Amaranthaceae + + -+ + + - S + = - H
SP4 Alternanthera tenella Colla Amaranthaceae - + + + + + + + - - H
SP5 Amaranthus spinosus L. Amaranthaceae + + + + = + + + 5 + H
SP6 Amaranthus viridis L. Amaranthaceae + + + + + + + + + + H
SP7 Andrographis echioides Nees Acanthaceae - - + - - - - = + - H
SP8 Andrographis paniculata Nees Acanthaceae + + + - - + + + + + H
SP9 Argemone mexicana L. Papaveraceae + + + + + + 5 + + - H
SP10 Azadirachta indica A.Juss. Meliaceae + + + + + + + + + + T
SP11 Boerhaavia elongata Brandegee Nyctaginaceae + - + - - - + = = - H
SP12 Butea monosperma (Lam.) Taub. Fabaceae - - - + - + + = = - T
SP13 Calotropis gigantea (L.) W.T.Aiton Asclepiadaceae + + + + + + + + + + S
SP14 Cassia sophera L. Fabaceae - - + - + - - + + + T
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[a [a [a [a o o [a o [a o =
SP15 Cassia tora L. Fabaceae + + + + + - + + 5 + H
SP16 Cleome viscosa L. Capparidaceae + + = - - - - + - - H
SP17 Clerodendrum viscosum Vent. Verbenaceae + + + - + + = + - H
SP18 Croton bonplandianus Baill. Euphorbiaceae - + = - + > + + + H
SP19 Cynodon dactylon (L.) Pers. Poaceae + + - + + + + + \V/
SP20 Cyperus rotundus L. Cyperaceae - - - = + + + + = + H
SP21  Dalbergia sissoo Roxb. Papilionaceae + - - - + o+ o+ o+ - - T
SP22 Datura metel L. Solanaceae - + - + - - + + + + H
SP23 Desmodium gangeticum (L.) DC. Fabaceae + + + - - - 5 - - - H
SP24 Eclipta alba (L.) Hassk. Asteraceae + + - + + - + = + + H
SP25  Emblica officinalis Gaertn. Euphorbiaceae - - - + - + - - - - T
SP26 Eragrostis coarctata Stapf Poaceae + - + = + + > - + + H
SP27 Euphorbia hirta L. Euphorbiaceae + - + + + = > + + + H
SP28 Ficus cunea Steud. Moraceae + + + + + + + + - - T
SP29 Hyptis suaveolens (L.) Poit. Lamiaceae - - + + + + = + = + H
SP30 Ipomoea maxima (L.f.) Sweet Convolvulaceae  + + - - - + - - + + H
SP31 Ipomoea pes-tigridis L. Convolvulaceae - - + - + + = = = H
SP32 Ipomoea pinnata Hochst. ex Choisy Convolvulaceae  + + - - + + + + = + H
SP33 Jatropha curcas L. Euphorbiaceae = + = = - - - + - - H
SP34 Jatropha gossypiifolia L. Euphorbiaceae + - 1 1 - - - + + - H
SP35  Kyllinga monocephala Muhl. Cyperaceae - - + - + o+ - + - = H
SP36 Lantana camara L. Verbenaceae - - + + + + = + + 4 S
SP37 Leonurus sibiricus L. Lamiaceae - + + - = + s - + S
SP38 Leucas aspera (Willd.) Link Lamiaceae - + - - - - - + + = H
SP39 Ocimum canescens A.J.Paton Lamiaceae - + - + - + + + + + H
SP40  Oldenlandia corymbosa L. Rubiaceae + - - - - - + - + H
SP41 Parthenium hysterophorus L. Asteraceae + + + + + + + + = + H
SP42 Phoenix sylvestris (L.) Roxb. Arecaceae - + - - + + - + = - T
SP43  Phyllanthus amarus Schumach. & Thonn.  Euphorbiaceae + - - - - + - - - H
SP44 Polygonum barbatum L. Polygonaceae - - - - - - + + + - H
SP45 Saccharum spontaneum L. Poaceae + + - - + - + + + 4 H
SP46  Sida acuta Burm.f. Malvaceae o oF = - + o+ - + H
SP47 Solanum sisymbriifolium Lam. Solanaceae - - - + + = + + + + H
SP48  Solanum surattense Burm.f. Solanaceae % + - + - = . . - - H
SP49  Tephrosia purpurea (L.) Pers. Fabaceae - + % + + - + + + H
SP50  Tribulus terrestris L. Zygophyllaceae + + - s - = = = + - H
SP51 Tridax procumbens L. Asteraceae - + - - + + - + + + H
SP52  Urena lobata L. Malvaceae - - + o+ - - - + - + S
SP53 Vernonia cinerea (L.) Less. Asteraceae + - + - - - + + + - S
SP54 Vitex negundo L. Verbenaceae - - + = - - + + o + S
SP55 Xanthium strumarium L. Asteraceae + + + - + + = + + + H
SP56 Ziziphus oenoplia (L.) Mill. Rhamnaceae - + - 1 + + - + + + S
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Fig. 1: Dominance of different plant families in Pitlakes of RCF.
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Table 3. Abandance of plant species in studied Pitlakes of RCF.

Sites Status Frequency Relative Frequency
Chora Pitlake - 26 46
+ 30 54
Joyalbhanga Pitlake 1 - 24 43
+ 32 57
Jambad Pitlake 4 + 31 55
- 25 45
Western Kajora Pitlake + 30 54
- 26 46
Atewal Pitlake T+ 27 48
- 29 52
Khadan Kali Pitlake - 26 47
+ 29 53
Babuisol Sibmandir Pitlake - 28 50
+ 28 50
Real Kajora Pitlake + 42 75
- 14 25
Chakrambati Pitlake + 29 52
- 27 48
Babuisol Colony Pitlake + 33 59
- 23 41

+ = Total number of species present, - = Total number of species absent

Fig. 2: Variation in plant type in Pitlakes of RCF.

Fig. 3 depicts the dendogram plot showing the clustering
of studied pitlakes based on prevailing plant community
structure during the study period. It was revealed that
Atewal Pitlake, Real Kajora Pitlake, Chakrambati
Pitlake, Babuisol Colony Pitlake constitutes the class of
Pitlakes having similar pattern of plant association.
Meanwhile two more groups were also derived as per the
concurrent homogenous plant distribution which includes
Jambad Pitlake 4- Western Kajora Pitlake- Babuisol
Sibmandir Pitlake and Chora Pitlake, Joyalbhanga
Pitlake 1. As per the present investigation plant
communities around Pitlakes of RCF, West Bengal
requires proper managerial decision regarding
conservation in near future.

Inventory of phytodiversity in this ecoregion have been
carried out by Bouri and Mukherjee (2011); Joshi (2012);

Basu et al. (2013) and Bauri et al. (2013). However
floristic scenario with special emphasis on Durgapur
Forest Region is investigated by Bauri et al. (2013).
While comparing the findings of the present
investigation with Bauri et al. (2013) it was revealed that
species richness is lower in the studied region (61 species
vs 56 species). Under the same climatic condition this
variation is observed might be due to sampling
methodology used or relatively harsh and ecologically
downtrodden habitat quality around Pitlakes which is
still under different successional stages. Therefore,
proper monitoring and conservative measures needs to be
formulated for conservation of plant species in and
around of pitlakes of Raniganj Coal Field region, West
Bengal.
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Fig. 3: Dendogram biplot showing the clustering of studied
pitlakes based on prevailing plant community strucure during
the study period.
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