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ABSTRACT

Diatoms are unicellular plant algae which are found in almost all the waterbodies. Different diatoms respond differently
to different environmental changes, there existence depending on the environmental factor of a particular place. A new
diatom type was discovered in the lake Rani of Jind District of Haryana for the first time. Jind is an important district
lying in the north of Haryana state located 75°53' and 76°47' East longitudes and between 29°03' and 29°51' North lati-
tudes. It has a beautiful lake named as Rani Talab (Lake) which is famous for tourist visit and is located in the centre of
the city. The pH of this water body ranges between 6.5 to 8.3, conductivity between 0.21 to 0.294 m'mho-cm ' with
temperature ranging between 19.5°C to 35°C for two consecutive years 2008-2009 and 2009-2010. The newly discov-
ered diatom is the only diatom which inhabits one particular Lake Rani of Haryana, it is not found elsewhere in India
and any other database of diatoms generated so far in any other part of the world. The new genus was discovered by
Vinayak V. et al. in the process of creation of diatom database from Haryana State of India for the first time. The new
genus was named as Eunocymbellarania vandana for its genus name derived from Eunotia and Cymbella and its close
affinity to these two diatoms and its origin place “Lake Rani”, but the species name “vandana” is from Diatomist Van-
dana.
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1. Introduction
1.1. Origin

Lake Rani in Jind was made by king of Jind because he
didn’t get the permission to visit Golden Temple in Am-
ritsar, Punjab (India). That’s why he created the same in
Jind. In between the pond there is a temple of Lord Shiva
(Figurel).

1.2. Location and Climate

The district lies in the North of Haryana between 29.03'
and 29.51' North latitude & 75.53' and 76.47' East longi-
tude. The area of the district is 3606 square kilometres.
The climate of this district is on the whole dry, hot in
summer and cold in winter. The average rainfall over the
district as a whole is 55 cm. Lake Rani water quality is
deteriorating day by day as water is not replaced with
fresh water and is often infiltrated with rain and nearby

Figure 1. Lake Rani of Jind Haryana, India (LRH).

1.3. Diatoms

industrial waste water. Water at the boundaries of Lake
is green coloured due to manifestation of algal growth.

"Corresponding author.
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Diatoms are unicellular, autotrophic microscopic algae
found in almost all aquatic habitats [1], with each habitat
developing its characteristic flora existing under different
chemical and physical environments [2]. Diatoms are

OJMH



100 New Genus and Species of Diatom Endemic in Lake Rani of Haryana, India

delicate unicellular organisms that have a yellow-brown
chloroplast that enables them to photosynthesize. Their
cell walls are made of silica almost like a glass house.
The construction of the cell wall, called the frustule, con-
sists of two valves that fit into each other like a little pill
box. Their size varies from 1 to 2000 um, however, most
species range from 10 to 100 um. Diatoms can be broad-
ly divided into two basic groups based on their symmetry,
viz. “centric diatoms” exhibit radial symmetry (i.e. sym-
metry about a point) and “pennate diatoms” show bilat-
eral symmetry (i.e. symmetry about an axes).

The main feature of diatoms is their siliceous cell wall
(frustule). Many authors have identified abnormal mor-
phology or disturbed ornamentation for some diatom
cells, potentially as a result of exposure to xenobiotics
[3-13]. Numerous toxic agents have been reported as
potential inducers of diatom cell wall (frustule) abnor-
malities. In Situ studies identified abnormal frustules in
samples contaminated by heavy metals [3,8,9,14] Jansen
and Altenburger reported abnormal forms of diatoms
exposed to high concentrations (up to 312 pg/L) of iso-
proturon, a herbicide widely used in agriculture. Abnor-
mal frustule morphology was also observed in diatoms
exposed to microtubule inhibitors such as colchicine
[15-17]. Oxidative stress due to radiation or toxic expo-
sure may also be implicated in the induction of frustule
abnormalities [18,19]. Environmental factors, such as
nutrient deficiencies and pH, may also play a role in the
development of abnormal frustules [9]. In particular, se-
vere silica deficiencies show evidence of inducing these
abnormalities [4,8]. Among other mentioned causes for
induction of abnormal frustules are the mechanical ef-
fects of high cell density in crowded communities [20].
According to Stoermer [21], abnormal frustules may
constitute clones of a single cell which suffered a genetic
mutation which resulted in cell wall distortion.

Another scientific study shows that silica deficiency
would implicate the cytoskeleton, which is known to
manage the migration of silica deposition vesicles (SDV)
for cell wall synthesis [1,17,22-24]. Thus, [25] Deben-
est et al. suggested that disturbance of the SDV trans-
porters would lead to poor silica supply and thereby in-
duction of frustule abnormalities.

In the present study two genera show close affinity in
a newly discovered form of diatom which might have
resulted due to factors described above. However, the com-
mon features of Cymbella affinis and Eunctia bilunaris
are described as under:

The genus Cymbella was founded by Agardh [26] for
diatoms with “frustula elliptica libera vel muco amorpha
involuta, binatim conjuncta”. Agardh included in his ge-
nus cymbelloid free-living or stipitate diatoms [27].

Eunotia taxa are considered important ecological indi-

Copyright © 2012 SciRes.

cators [28,29]. This is essentially a freshwater diatom
genus frequently associated with acidic waters [28,30-
35] and oligotrophic or dystrophic situations [22,36-
38].

Diatom analysis can be of further use in forensic sci-
ence through identifying the provenance of individuals,
clothing or materials from sites of investigation [39-44].
Since diatom plays an important role in giving a possi-
bility of post mortem and ante mortem deaths due to
drowning in a liquid media since during drowning they
along with the water enter the pulmonary venous circu-
lation and reach the distant organs which are then acid
digested, centrifuged and studied microscopically under
phase contrast microscope. The detection of new diatom
genus which has so far not being identified elsewhere in
the studies very clearly specifies the location of death
serving as a great site specific forensic marker. Besides
this diatoms are known to have edible oils containing
omega-3-fatty acids, in particular eicosapentaenoic acid
(EPA).

2. Materials and M ethods

Between year 2008-2009 water samples were collected
from Rani lake every month with the help of plankton
mesh net (size 0.5 mm) between 9 to 12 noon. All the
samples were preserved in 4% formaldehyde solution at
the spot. Diatom frustules were cleaned following nitric
acid digestion method and slides prepared. Permanent
slides were prepared following the method by Patrick
and Reimer [36] and photomicrographs were taken us-
ing Phase contrast Microscope. Acquired images of dia-
toms morphology were studied, and the main diatom
floras used for identification were those of Californian
Diatom Database, [1,37,45-57].

Geographical position, date of collection, sample num-
ber etc. were recorded. Several environmental vari-
ables were studied, Conductivity, pH and water tem-
perature were measured using pH and conductivity
meter.

Counting of diatoms was done by Sedgwick Rafter
Chamber method given by Bernard J. Mc Alice [58].

Following formula was applied for total count of dia-
toms/liter:

_ Diatom counted x1000

Diat 1
" oms/ m (n) Gridcells
Diatoms/ Liter ( N) = w

where n = average number of diatom cells in 1 ml of wa-
ter sample
v = volume of water sample concentrate (ml)
V = Volume of total water (liter)
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3. Resaults and Discussions
M or phology

On looking the newly identified diatom under phase con-
trast microscope it clearly is different from other genera
of diatoms, Valve size 25 um long, dorsal side highly
convex and ventral side slightly concave and notch at the
ventral a little away from middle region, ends constricted,
rostrate to subcapitate. Raphe slightly thick, arcutate with
terminal fissures slightly bent. Striae 10 - 14 pum, radial,
distinctly punctuate.The newly identified genera was first
spotted in April 2009 when temperature was 32°C, con-
ductivity 0.21 m'mhi-cm™' and pH 7.85. It was named as
Eunocymbellarania vandana due to its close approximity
to Cymbella affinis and Eunotia bilunaris based on the
relationship of raphe sternum and rib and the elongate
external areola openings and its origin “Rani Lake” (Fig-
ures 2(a)-(c)), and species was named by Diatomist Van-
dana.

Further data (molecules or morphology) may contrib-
ute to our understanding of these relationships. Never-
theless, evidence may be based on prepared specimens in
established collections. Of course, it may well be advan-
tageous, even appropriate, to find new specimens, still
living, isolate them, extract DNA sequences, analyse them,
compare the results to what is already known.

Jind city in Haryana is an industrial city with lot of
industry waste being flowing in Lake Rani making the
water foamy and polluted at places.

Presence of this new genera and species in lake Rani is
very important as it can serve as a environmental indica-
tor of particular waste being dumped into this water body
which may have resulted into evolution of this diatom.
The most unique feature of Eunocymbellarania vandana
is that it is endemic and native in Lake Rani of Jind
(Haryana). It is unsual to find a native species than a in-
vasive species that has been introduced from the envi-
ronment. The term endemic explains that the organism is
not an exotic or a invader. The existence of a diatom spe-
cific to Lake Rani describes the change in the environ-
mental conditions the water of Lake Rani had faced with
time. This newly identified is not found elsewhere in
rivers, canals, puddles or ponds of Haryana. Its closeness
with Cymbella affinis and Eunotia bilunaris shows that it
is a close relative of these diatoms, but the astonishing
feature is that though Cymbella affinis is still found in the
Lake Rani but Eunotia bilunaris was not found in Lake
Rani in any season neither in any other water bodies of
Haryana. Microscopic examination of Eunocymbellara-
nia vandana Plate 1(C) shows that it has morphological
features resembling Cymbella affinis Plate 1(A) and
Eunoctia bilunaris Plate 1(B) so it may be a close relative
of these two diatoms. Efforts are being made at Diatom
culture and research unit Madhuban, Karnal to culture

Copyright © 2012 SciRes.
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Figure 2. Cymbella affinis (a) from LRH water site (2008-
2010) and Eunoctia bilunaris (b) Picture Courtsey: (Buf. H.
du and Baeyer M. M., 2002) a close taxonomic link with
Eunocymbelarania vandana (c) from LRH water site (2008 -
2010) an endemic inhabitant in Lake Rani of Haryana; (a)
Cymbella affinis; (b) Eunoctia bilunaris; (c) New Genus and
species Eunocymbellarania vandana Vinayak Vandana et
al.
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this new taxon of diatom, study it at molecular level and
compare it with the gene/s in Cymbella affinis and Euno-
tia bilunaris to discover any diversity if present. The
possibility of Eunotia bilunaris turning into extinct can
be there because prior to our work on diatom database
generation no work had been done. This new genera and
species can also be very important from forensic point of
view especially in death due to drowning cases. Envi-
ronmental Indicators should be retrievable under all hy-
drological conditions, including stagnant and dry and
most important should lend themselves to forensic inter-
rogation i.e. palacoecological assessment. The results ob-

tained from there should be incontrovertibly linked to
water quality.

Station LRH is a stagnant water body in the centre of
the city in which the waste of city is disposed off. Most
of the time water colour appeared greenish.

Water quality of LRH site was checked for two con-
secutive years during the year 2008-2009 and 2009-2010
(Tables 1 and 2) pH, Conductivity and Temperature re-
mained constant for two consecutive year. pH ranging to
6.5 - 8.4 in summers during the month of June, July and
August, 6.7 - 8.22 in autumn during the month of September,
October and November, 7.18 - 7.72 in winter during the

Table 1. Physical parameters (pH, Temperature, and Conductivity) and Diatom count at station H-5 during the year 2008-

2009. Station LRH: Lake Rani Jind.

Conductivity/

Month & Year C](?lall;i t?gn Time (?i/t(z:lr.) Temp. pH Salinity | Dia(t[o)l/T(l;nClz(;unt
(m'mho-cm )
June-08 11.06.08 7:22 am 1.2 30 6.81 0.257 406.88
July-08 16.07.08 9:30 am 2 30 6.50 0.264 885.62
August-08 11.08.08 3:00 pm 1 30 6.98 0.286 0

September-08 12.09.08 3:00 pm 1 34.1 6.75 0.294 113.86
October-08 15.10.08 2:00 pm 1 30 8.22 0.273 278.34
November-08 14.11.08 3:25 pm 1 24 6.90 0.253 278.34
December-08 18.12.08 2:26 pm 1 19.7 7.18 0.230 278.34
January-09 15.01.09 2:15 pm 1 19.5 7.72 0.250 366.90
Ferbuary-09 16.02.09 3:30 pm 1 20.4 7.22 0.240 263.15
March-09 22.03.09 3:44 pm 1 29.6 7.78 0.220 151.82
April-09 07.04.09 3:21 pm 1 32 7.85 0.210 111.33
May-09 16.05.09 2:10 pm 1 35 7.28 0.220 328.94

Table 2. Physical parameters (pH, Temperature, and Conductivity) and Diatom count at station H-5 during the year 2009-

2010. Station LRH: Lake Rani Jind.

Month & Year C](?lall;i t? gn Time (IYi?;.r) Temp. pH Corslillliitilt\;tj/ Dia(t]gr/r;rgz(;unt
(m'mho-cm )

June-09 20.06.09 1:10 pm 1 322 8.30 0.28 88.56
July-09 20.07.09 2:05 pm 1 36 7.34 0.19 248.81
August-09 21.08.09 2:47 pm 1 32.7 8.40 0.22 2530.36

September-09 23.09.09 2:25 pm 1 353 7.68 0.18 0
October-09 Not collected due to non availability of collecting staff
November-09 19.11.09 2:55 pm 1 20.9 7.05 0.28 111.33
December-09 17.12.09 2:45 pm 1 19.1 7.22 0.18 0
January-10 13.01.10 10:01 am 1 16.8 7.68 0.22 971.65
Ferbuary-10 24.02.10 2:30 pm 1 18.7 7.32 0.26 414.97
March-10 28.03.10 5:15 pm 3 28.6 7.68 0.26 404.8
April-10 26.04.10 7:40 am 1 30.8 7.78 0.24 303.64
May-10 20.05.10 3:24 pm 1 33.0 7.32 0.21 1376.51
Copyright © 2012 SciRes. OJMH
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LRH site of Haryana, (June 2008-M ay 2009).

Site Summer Autumn Winter Spring
Code (June-August) (September-November) (December -February) (March-May)
LRH Asterionella, Tabularia, Cymbella, Placoneis, Aulacoseira, Fragillaria, Gomphonema, Cymbella,
2008-2009 Fragillaria Synedra, Asterionella Cyclotella Eunocymbellarania vandana
Cyclotella, Aulacoseira,
LRH Synedra, Aulacoseira, Synedra, Melosira, Nitzschia,
2009-2010 Cymbella Synedra, Cyclotella Cyclotella Sellaphora,
Eunocymbellarania vandana
Table 4. Dominating and rarely occurring diatom at LRH site of Haryanain Year 2008-2010.
Site Dominating Diatom Least Occurring
Asterionella formosa, Tabularia Fragillaria protoneis, Synedra
LRH ulna, Cymbella affenis, Placoneis gastrum, Aulacoseiragranu-  Rhoicosphenia abbreviata, Cyclotella, Melosira varians, Tabu-
2008-2009 lata, Fragillaria capucina, Gomphonema angustatum, Euno- laria fasciculata, Licmophora oedipus, Achnanthes minutissima.
cymbellarania vandana.
LRH Synedra, Cyclotella striata, Aulacoseira granulata, Nitzschia Nitzschia, Surirella linearis, Hantzschia, Brachysira,
2009-2010 palea, Sellaphora pupul, Eunocymbellarania vandana. Tabularia, Gomphonema trullata, Asterionella Formosa.

month of December, January and February. In spring
during the month of March, April and May pH was 7.28 -
7.85. Conductivity also didn’t show much change and
remained between 0.18 to 0.29 m-mho-cm™' during two
years. In summer season diatom count was highest
(885.62 D/cm?) and lowest (0 D/cm?) in August (2008).
In winter season (2008-2009) diatom count varies be-
tween 263 - 366 D/cm’. In the year 2008-2009 pH in-
creased from June’08 to May’09 (6.86 - 8.22) whereas in
the year 2009-2010 pH increased from June’08 to
May’09 (7.05 - 8.4). In the year 2009-2010 D/cm’ was
highest in Aug’09 2530 D/cm” with increase in pH 8.40
and conductivity almost constant and temperature a little
higher. Diatom diversity was 0 D/cm® in Sep’09 and
Dec’09, in winters varies between 400 - 971 and again
increased to 1376 D/cm? in Spring (May’09).

Common diatom genera which were observed at this
site are Aulacoseira granulata, Cyclotella pseudostellig-
era, Cymbella affenis, Gomphonema angustatum, and
Synedra ulna. Seasonal diatoms were Asterionella for-
mosa, Tabularia parva, Fragillaria capucina, and Pla-
coneis gastrum. Rarely occuring diatom genera includes
Licmophora oedipus and Eunocymbellarania vandana.
Eunocymbellarania vandana was a new genera observed
at this site (Tables 3 and 4). Thus Eunocymbellarania
vandana is new genus and species to the taxonomic da-
tabase of diatoms endemic in Lake Rani of Jind, Haryana,
India which has not been identified in any existing dia-
tom database.

Copyright © 2012 SciRes.
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