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 The present investigation deals with the comprehensive and systematic analysis of the 
unexplored phytoplankton diversity of the unique biodiversity area of Pandalam Municipality 
of Kerala after the major flood event of the year 2018. The study was carried out between 
October 2018 and January 2019. Eight study locations were explored in the flood-affected areas 
of Pandalam Municipality (PN1, PN2, PN3, PN4, PN5, PN6, PN7, and PN8). The study revealed 
the occurrence of 78 genera belonging to five classes, such as Cyanophyceae, Chlorophyceae, 
Charophyceae, Euglenophyceae, Bacillariophyceae, and Chrysophyceae. Algae belonging to the 
Class Bcillariophyceae were more in number (30) compared to all the other classes, followed 
by-members of class Chlorophyceae (17). The genus Cosmarium and Nitzschia were the most 
frequently occurring algae throughout the study period (six species each). The genera Pinnularia 
and Navicula were also abundant (5 and 4 species, respectively).

Keywords: Achenkovil River; Ecosystem Changes, Kerala Floods;
Phytoplankton Diversity; Pandalam Municipality.

 The world is facing drastic environmental 
effects from climate change. Researchers from all 
over the world are looking into the consequences. 
Natural disasters not only endanger human lives 
but also cause irreversible changes and biodiversity 
loss. The quality of ecosystem services may 
be negatively affected. Rich biodiversity is an 

indicator of the safety and pristine nature of the 
Earth. Climate change, ecosystem degradation 
due to overuse, pollution, and the appearance of 
invasive species pose a threat to biodiversity1.
	 Kerala	 faced	 a	major	 flood	 in	August	
2018. Many people and animals lost their lives, 
and it caused irrecoverable biodiversity loss and 
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the mixing up of different water ecosystems. The 
ecosystems and water bodies of the nearby areas 
were	significantly	affected2. 
 Three southern Districts (Pathanamthitta, 
Idukki, and Kottayam), three central Districts 
(Ernakulam, Thrissur, and Palakkad), and two 
northern Districts (Kannur and Wayanad) were 
severely	affected.	Due	to	the	flow	of	three	major	
rivers—the	Pampa,	Manimala,	and	Achencovil—
Pathanamthitta	 and	Alappuzha	were	 affected	
the	most.	Due	 to	 the	flooding	 of	 the	 dams,	 the	
authorities opened the shutters of the dams to allow 
the	fast	movement	of	excess	water.	An	enormous	
amount of particulate matter, alongwith dissolved 
and	undissolved	solvents,	flow	into	the	rivers	from	
adjacent streams. This caused the devastation of 
micro- and macrohabitats.
	 The	Achencovil	River	 originates	 in	 the	
Western	Ghats,	 flows	 128	 kilometres,	 and	 ends	
up in the Pampa River. Its surrounding areas were 

severely affected by ecosystem changes, habitat 
loss, and species loss3.The Pandalam area is 
enriched	with	unique	flora.	Many	of	the	endemic	
plants of Kerala exist there4.
	 A	biodiversity	study	is	very	important	for	
developing restoration plans. Regular auditing of 
existing and destroyed species is required in order 
to create a database. Understanding the existing 
species and the presence of invasive species, 
vulnerable species, and harmful species in the 
changed ecosystem is very important. Therefore, 
we	decided	to	study	the	impacts	of	flooding	and	
the prevailing dynamics of algae in the Pandalam 
Municipal	Area	 of	 Pathanamthitta	District.	 It	
is expected that the enumeration of microalgae 
will provide an understanding of the community 
structure. The generated data will help with 
policymaking and provide guidelines for future 
conservation studies.

Fig. 1. Sampling locations in different wards of the Municipality (PN1 to PN8)
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Fig. 2. Percentagewise distribution of different classes of algae in the Municipality

MaTerials and MeThods

 The municipality of Pandalam was 
recently formed (in November 2015)5. It has a total 
area of 28.72 km2. Pandalam lies between 9.2250N 
latitude	and	76.670E	longitude.	The	total	number	of	
wards	in	Pandalam	Municipality	is	33.	The	flood-
affected wards were on the banks of the river. The 
river	flows	parallel	to	the	highway.	The	northern	
boundary of the municipality is Kulananda Bridge, 
and the southern boundary ends at Kurampala. 
The east boundary of the municipality starts at 
Kadakkad Bridge, and the west boundary ends at 
Iranikkuzhi	Bridge5.
 The entire 18 wards near the river were 
severely affected. 14 wards were vulnerable. We 
selected eight severely affected wards for water 
sampling.	A	 total	of	8	 sampling	stations	 (one	 in	
each	ward)	were	fixed	(PN1,	PN2,	PN3,	PN4,	PN5,	
PN6,	PN7,	and	PN8,	respectively)	(Figure	1).
sampling
 Between October 2018 and January 2019, 
regular	monthly	field	visits	and	sample	collection	
were conducted between 10 a.m. and 11 a.m. Water 
samples	were	collected	from	the	river	Achencovil	
and other bodies of water in each ward. Planktons 
were	collected	in	1L	wide-mouthed,	pre-sterilized	
plastic bottles from 2–3 cm of the surface water. 
Epiphytic algae colonising submerged plants were 
collected. Mud along the shore was collected 
using a 50-ml (2-cm-wide) syringe for Benthos. 
Algae	from	paddy	fields	were	also	collected.	All	

the collected water samples for the phytoplankton 
study were preserved in Lugol’s iodine in a ratio 
of 1:10 mL6.
 Phytoplanktons were identified using 
a compound microscope (MX21i Clinical) at 
100X	magnification.	The	identification	was	done	
using standard keys7, 8, 9. The phytoplankton were 
separated into classes and arranged in tables. The 
Round	system	was	followed	for	the	classification	
of algae10.

resulTs and discussion

	 Phytoplankton	Assembly:	As	 per	 the	
present study, 78 algal taxa were identified 
(Table 1). The identified algae belonged to 
six classes: Cyanophyceae, Chlorophyceae, 
Charophyceae (Desmids), Bacillariophyceae 
(Diatoms), Euglenophyceae, and Chrysophyceae. 
38.5% of the algae were Diatoms, 21.8% were 
Chlorophyceae,	16.7%	were	Charophyceae,	15.4%	
were	Cyanophyceae,	6.4%	were	Euglenophyceae,	
and 1.3% were Chrysophyceae (Figure 2).
 The highest number of genera of algae 
were observed at PN2 (31) and the lowest at 
PN7	 (20).	All	 the	 other	 stations	 showed	 a	 total	
number of algal taxa between 20 and 37 (PN1 
and	 PN	 3-27,	 PN4-25,	 PN5	 and	 PN8-26,	 and	
PN6-24,	respectively).	Among	the	total	identified	
taxa, 45 were plankton, 20 were benthos, and 14 
were periphyton (Figure 3). The most abundant 
Classes were the Basillariophyceae (30 taxa) and 
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Chlorophyceae (17 taxa). The following algae were 
the most abundant: Cosmarium and Nitzschia (6	
species each), Pinnularia (5 species), and Navicula 
(4 species). Closteriopsis longissima, Scenedesmus 
quadricauda, Oedogonium sp., Cosmarium 
contractum, and Pinnularia viridis were present 
in all the stations.
 The flood-affected area of Pandalam 
showed rich algal diversity. PN2 was dense with a 
larger number of genera (31). This may be due to 
the presence of large water habitats like the river, 
Karingali	 paddy	fields	 (Karingali	 Puncha), and 
ponds in the ward. We collected representative 
samples from all the habitats. PN7 showed the 
least number of genera of algae (20). The sample 
collection point was the river at this station. 
Moreover, the river contained a large number of 
small rocks and less mud in this area compared to 
other stations. This station was affected largely due 
to many small landslides on the shores. Therefore, 
the possible samples of different categories of algae 
were smaller at this station.
 The Bacillariophyceae were the dominant 
group of algae in the Municipality. In a pre-
monsoon	 study	 at	Achencovil	River	 Pandalam,	
Chlorophyceae and Bacillariophyceae were 
dominant11. Euglenophytes were discovered 
near PN 8 in our study. The presence of a greater 

number of Euglenophytes indicates the presence 
of decaying organic contaminants12. The increased 
number of Euglenophytes at PN8 may be due to 
the faecal contamination. This is a station near the 
pilgrimage area of Pandalam Palace. The presence 
of the pollution-tolerant alga Scenedesmus in 
this station indicates enriched water undergoing 
degradation due to pollution13. The anthropogenic 
indicator species Nitzschia and Cymbella were 
present in many stations14.
 Different forms of microalgae, plankton, 
benthos, and epiphytes were abundant in all 
the	 stations.	Among	 the	 six	 classes	 of	 algae	
identified, the majority were oligotrophic and 
freshwater forms. Desmids and Diatoms were 
more numerous. The predominance of Diatoms is 
an indicator of water quality15. The same Classes 
of algae were reported in the upstream16. Diatoms 
and Desmids dominated microalgae from a high-
altitude oligotrophic lake17. Bacillariophyceae and 
Chlorophyceae were dominant in many rivers18.
 The most abundant phytoplankton 
observed were Cosmarium (Charophyceae) and 
Nitzschia (Bacillariophyceae), with six species 
each. The greater number of Desmids in a body of 
water indicates its quality. When eutrophication 
increases, Desmids decrease and planktonic forms 
increase19, 20. In the present study, the highest 

Fig. 3. Total number of different categories of algae in the Municipality
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number of algae observed was planktonic forms. 
Many	 stations	 showed	 anthropogenic	 influences	
and a trend towards pollution. Pollution indicator 
species21, like Nitzschia palea, were observed in 
PN1	and	PN6.	

conclusion

 From this investigation, it is understood 
that	 the	 Pandalam	Municipal	Area	 is	 rich	 in	
microalgal	biodiversity.	The	flood	events	caused	a	
disturbance to the community structure, and they 
paved the way for the mixing up of waters. This 
may	be	the	reason	for	the	presence	of	flagellated	
algae and pollution indicators at some of the 
stations.	In	addition,	the	anthropogenic	influence	in	
certain	locations	of	the	Achencovil	River	showed	
a slight trend towards eutrophication, even though 
the water is not very contaminated.
 Strict measures should be implemented 
to protect the biodiversity-rich water bodies of the 
Pandalam	Municipality.	Especially	the	Achencovil	
River. The river is largely used for various purposes 
during the pilgrimage season. In addition, care 
should be taken to avoid the loss of habitat and 
species	during	flood	events	 since	Pandalam	 is	 a	
flood-prone	 area.	A	biodiversity	 register	 for	 the	
micro- and microalgae of Pandalam is the need of 
the hour. Due to pilgrimage, waste disposal, and 
other	 anthropogenic	 influences,	 the	 oligotrophic	
water	 resources	 of	 Pandalam	 are	 degrading.	A	
detailed investigation is needed to understand the 
lost species, invasive species, and endemic species 
of the area. This investigation helps to generate 
baseline data on the algal biodiversity of the 
precious ecosystems in and around the Pandalam 
Municipal	Area.
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