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Abstract: A cross sectional study was conducted (2010-2013) to determine the diversity of hemoprotozoa among bats of Bangladesh.
Microscopic examination of blood smears (N=533; Pteropus medius (377), Rousettus leschenaultii (111), Megaderma lyra (45)) revealed
9% of bats (95% confidence interval Cl: 7-12%) were positive for hemoprotozoa. The overall prevalence of hemoparasites among P.
medius was 5% (n=20, 95% Cl: 3-8%); where Babesia sp. was 3% (n=12, 95% Cl: 2-5%) and Hepatocytis sp. was 2% (n=8, 95% Cl: 1-4%).
Moreover, 13% of R. leschenaultii were positive (n=14, 95% Cl: 7-20%) where prevalence of Babesia sp. was 10% (n=11, 95% Cl: 5-17%)
and prevalence of Hepatocystis sp. was 3% (n=3, 95% Cl: 1-8%). Twenty-nine percent (n=13, 95% Cl: 16-44%) of M. lyra harbored
hemoparasites, among which 20% (n=9, 95% Cl: 10-35%) were Babesia sp. and 9% (n=4, 95% Cl: 2-21%) were Hepatocystis sp. The study
indicates bats remain important hosts for various zoonotic parasites and suggests further research.
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Detection of hemoparasites in bats, Bangladesh

INTRODUCTION

Bats, classified under the order Chiroptera, have long
been postulated to play an important role in arthropod
suppression, seed dispersal, and pollination. The rich
diversity in bat dietary habits assists in maintaining
ecosystem health. In Bangladesh, 31 bat species are
found, three of which are fruit-eating. Of all frugivorous
bats, Pteropus medius and Rousettus leschenaultii are
common and widely distributed in the country. The False
Vampire Bat Megaderma lyra, largest of insectivorous
bats, is also quite common and widespread in Bangladesh
(Khan 2001).

Bats are associated with zoonotic transmission
of coronaviruses including severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), middle-east
respiratory syndrome coronavirus (MERS-CoV), Ebola,
Nipah, and Hendra viruses (Calisher et al. 2006; Zhang
& Holmes 2020), as well as malaria-causing protozoa
like Plasmodium sp., Hepatocystis, Nycteria, and
Polychromophilus (Schaer et al. 2013). Among nine
hemosporidian genera, Hepatocystis infects a wide
range of hosts including primates, bats, ungulates,
and rodents, in addition to Plasmodium (Manwell &
Kuntz 1966). Parasites of seven other hemosporidian
genera, however, have been found exclusively in bats,
emphasizing that they might harbor the most diverse
set of hemosporidian parasites within the mammalian
clade. The prevalence of hemosporidian parasites
among fruit and insectivorous bats has been detected
previously to be 40% (Schaer et al. 2013). Hepatocystis
sp. was identified from a species of flying fox, P.
hypomelanus (Olival et al. 2007), displaying an unusually
high diversity and is also prevalent in Epauletted Fruit
Bats Epomophorus wahlbergi (Schaer et al. 2013).

In light of these findings, bats have been identified
as possible reservoirs of hemoprotozoa. They are
included in epidemiological surveys, and particularly
for the detection of bat-specific blood protozoa. Due to
the gross destruction of habitat with rapid urbanization,
contact between human and bats is showing an
increasing trend. Frugivorous bats usually suck the juice
of fruits instead of eating the whole fruits. They may
play an important role in the transmission of infectious
agents to rural communities, particularly small
children, who collect those bat-wasted fruits (Rahman
et al. 2012). In addition, ectoparasites which feed on
hemoprotozoa-infected bats, could serve as a route of
transmission to humans. The potential public health
threats posed by bats thus suggests the importance
of studying hemoprotozoa towards its proper control
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and better management of human diseases related to
bats. Maximum research has led on emerging viruses
in bats; however, bacterial and parasitic agents in bats
have been least studied and most neglected. For a
better understanding of parasitic pathogens in bats, we
conducted this study to identify the hemoparasites of
bats in Bangladesh.

MATERIALS AND METHODS

As part of a larger study through the United States
Agency for International Development (USAID) Emerging
Pandemic Threats PREDICT project and associated
Ecology of Nipah virus survey, we captured bats in
seven districts within or near human settlements across
Bangladesh (Figure 1). A total of 533 (P. medius 377,
R. leschenaultii 111, M. lyra 45) blood samples were
collected randomly from bats during 2010 and 2013.
The methods of bat sampling, species identification;
age, weight, sex, physiological, and reproductive status
determination were done based on PREDICT One Health
Consortium (2017) and Epstein et al. (2008). The bats
were released immediately after sample collection.

Blood smears were stained with Romanowsky-
Giemsa solution (working solution) for 25—-30 minutes,
examined by an Olympus BX61 light microscope
(Olympus, Shinjuku Monolith, 2-3-1 Nishi-Shinjuku,
Shinjuku-ku, Tokyo 163-0914, Japan) equipped with
Olympus DP70 digital camera (Olympus, Tokyo, Japan)
and imaging software AnalySIS FIVE (Olympus, Tokyo
Japan). A skilled parasitologist examined one blood film
from each bat. Approximately 100 fields were examined
at low magnification (400), and then at least 100 fields
were studied at high magnification (1,000). In total,
the approximate number of screened red blood cells
was 5x10° for each blood film. The intensity of infection
was estimated as a percentage by counting the number
of parasites per 10,000 erythrocytes examined, as
recommended (Godfrey et al. 1987). Parasites were
identified using previously published works (Marinkelle
1996; Olival et al. 2007). The data were recorded in
MS Excel-2007 (Microsoft Corporation, Redmond, WA
98052-6399 USA) and transferred to the STATA/IC-13.0
software (StataCorp, 4905, Lakeway Drive, College
Station, Texas 77845, USA).
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Figure 1. Bat sampling sites in Bangladesh 2010-
2013.

RESULTS

Nine percent (n=47; 95% Cl: 6.6-11.6%) of the total
sample was found to be positive for hemoprotozoa. The
overall prevalence of hemoprotozoa was 5%, 13%, and
29%, respectively in P. medius (n=20, 95% Cl: 3-8), R.
leschenaultii (n=14, 95%Cl: 7-20), and M. lyra (n=13,
95%Cl: 16-44).

In P. medius, Babesia sp. was found at the same
percentage in both sexes (3%), Hepatocystis sp. was
found higher in females (3%). The prevalence of Babesia
sp. was higher in adults (4%) while Hepatocystis sp.
prevalence was higher in neonates (6%). Both Babesia
sp. (4%) and Hepatocystis sp. (3%) prevalence were
higher in peri-urban area compared to rural settings
(Table 1). In M. lyra, male were more infected (25%) by
Babesia sp. than females (16%) whereas Hepatocystis
sp. infection was higher in females (12%) than in males
(5%). On the other hand, Babesia sp. infection is more

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2020 | 12(10): 16245-16250

prevalent in adult M. lyra (20%) and bats of rural areas
(20%) than Hepatocystis sp. (9%) (Table 1). In case of
R. leschenaultii, Babesia sp. infection was higher in
males (13%) than in females (6%) but Hepatocystis sp.
was found to be at higher percentage in females (4%)
than males (2%). Juveniles were more prone to Babesia
sp. (13%) than adult bats (8%). No Hepatocystis sp.
infection was found in juveniles. In rural areas, Babesia
sp. infection was more frequent (10%) than Hepatocystis
sp. (2.7%). No associations, however, were found to be
statistically significant (Table 1).

DISCUSSION

To the authors’ knowledge, this is the first study
to report the prevalence of hemoprotozoa in bats
of Bangladesh. The study identified Babesia sp. and

Hepatocystis sp. in three different bat species (Figure
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Image 1. A—Babesia sp. | B—Hepatocystis sp. found in microscopic examination of Pteropus medius from Bangladesh. © Rakib Uddin Ahmed,

Abdullah Al Faruq & Sazeda Akter.

Table 1. Prevalence of hemoparasites in 03 bat species (N=533) from Bangladesh (2010-2013).

Bat species Variables (n) Babesia % (n) 95% CI Hepatocystis % (n) 95% CI
Male (211) 3(7) 1.3-6.7 1.4 (3) 0.3-4.1
Female (166) 3(5) 0.9-6.8 3(5) 0.99-6.9
Adult (199) 4(8) 1.8-7.8 1(2) 0.1-3.6
P. medius Sub-adult (143) 2(3) 0.4-6.0 3(4) 0.8-7.0
Juvenile (35) 3(1) 0.07-14.9 6(2) 0.7-19.2
Peri-urban (237) 4(10) 2.0-7.6 3(6) 0.9-5.4
Rural (140) 1(2) 0.2-5.1 1(2) 0.2-5.1
Sub-total 377 3(12) 1.7-5.5 2(8) 0.9-4.1
Male (20) 25 (5) 8.7-49.1 5(1) 0.1-24.9
Female (25) 16 (4) 4.5-36.1 12 (3) 2.6-31.2
M. lyra
Adult (45) 20(9) 9.6-34.6 9 (4) 2.5-21.2
Rural (45) 20(9) 9.6-34.6 9 (4) 2.5-21.2
Sub-total 45 20 (9) 9.6-34.6 9(4) 2.5-21.2
Male (62) 12.9(8) 5.7-23.9 2(1) 0.04-8.7
Female (49) 6.1(3) 1.3-16.9 4(2) 0.5-14.0
R. leschenaultii Adult (103) 9.7 (10) 4.8-17.1 3(3) 0.6-8.3
Juvenile (8) 12.5(1) 0.3-52.7 - -
Rural (111) 9.9 (11) 5.1-17.0 3(3) 0.6-7.7
Sub-total 111 9.9 (11) 5.1-17.0 3(3) 0.6-7.7
Total (N) 533 6.0 (32) 4.1-8.4 3(15) 1.6-4.6

2). The identified hemoparasites in bats are similar to
other reports from bats globally (Hornok et al. 2015;
Manwell & Kuntz 1966; Marinkelle 1996; Olival et al.
2007; Schaer et al. 2015, 2017). Bats have harbored
a diverse set of hemosporidian species for centuries
(Schaer et al. 2013) and Hepatocystis was found to be
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at a high endemic level in Pteropodidae (Schaer et al.
2017). Although the identified parasite species have not
been associated with public health implications, there is
evidence of co-infection of primates and crossing of the
primate barrier by Hepatocystis sp. (Thurber et al. 2013).
Furthermore, some of the hemosporidian species from

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2020 | 12(10): 16245-16250
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bats resemble rodent mammalian parasites (Schaer et al.
2013). The potential for bat-human, bat-rodent-human,
and bat-arthropod-human cross-species transmission
of hemoprotozoa is not known but warrants further
investigation, particularly as the bat species included in
the study are native to Bangladesh and share habitat as
well as food and water sources with humans, suggesting
potential plausible routes of accidental transmission.

The overall prevalence of blood protozoa (9%) was
lower than that of earlier reports from various countries
(Nartey 2015; Schaer et al. 2013). Hemoparasites in bats
can be found as a result of feeding habits (e.g., feeding
on insect vectors from which they may acquire the
hemoprotozoa). The prevalence of B. canis in bats was
reported as 2.7% by Hornok et al. (2015) which is much
lower than the present study. Other studies reported
50% (Gardner & Molyneux 1987) and 23% (Lord 2010)
prevalence of Babesia sp. in bats. Most of the previous
studies identified B. vesperuginis (Gardner & Molyneux
1987; Marinkelle 1996; Lord 2010) in bat species
throughout the world. The role of bats in the ecology of
Babesia sp. and the vectors involved in transmission of
Babesia sp. among them warrants further investigation.
In the present study, the protozoa were identified up
to the level of genus. Hepatocystis sp. prevalence was
lower in this study than in a previous study in Malaysia
(Olival et al. 2007). These findings, however, may vary
due to the study area, duration of the study, resistance
of bats and lack of bat fly vectors in Bangladesh.

Infection with Babesia sp. was higher in males (M.
lyra and R. leschenaultii) whereas in case of Hepatocystis
sp. the prevalence was higher for females. These
differences can be attributed to variation in behavior,
feed composition, and body mass between sexes (Wilson
etal. 2002). Besides, sex hormone, testosterone increase
the susceptibility to parasitism (Wilson et al. 2002).
Moreover, parasite development and transmission is
favored by the colonial habits of females (Christe et al.
2000). Adult P. medius had higher Babesia percentage
than juvenile, may be due to increased growing host
age. Young animals are less susceptible to Babesia
due to inverse age resistance (Christensson 1989).
But the same hemoparasite was higher in juvenile R.
leschenaultii which can be attributable to the ability of
the parasite’s vertical transmission. Hepatocystis was
higher in juvenile P. medius, because they have low body
mass, naive immune system, and nearly no anti-parasite
behavior. The pattern of parasitism in bats, however,
should be explored in-depth in future studies.
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CONCLUSION

We report a survey of hemoparasites in bats
undertaken over three consecutive years at habitat
fragmented landscape in human settlements areas in
Bangladesh, where the prevalence and diversity of bat-
infecting hemosporidian parasites have not been studied
before. Molecular screening should be undertaken
in future to overlay data in the microscopy with those
from molecular biology. Molecular characterization
is the only way to definitively confirm the species of a
hemoparasite. The findings, however, remain of great
interest. Further studies are needed to determine the
species of parasites harbored in bats of Bangladesh.

REFERENCES

Calisher, C.H., J.E. Childs, H.E. Field, K.V. Holmes & T. Schountz
(2006). Bats: important reservoir hosts of emerging viruses. Clinical
Microbiology Review 19(3): 531-545.

Christe, P., R. Arlettaz & P. Vogel (2000). Variation in intensity of a
parasitic mite (Spinturnix myoti) in relation to the reproductive cycle
and immunocompetence of its bat host (Myotis myotis). Ecology
Letters 3(3): 207-212.

Christensson, D.A. (1989). Inverse age resistance to experimental
Babesia divergens infection in cattle. Acta Veterinaria Scandinavica
30(4): 453-464.

Gardner, R.A. & D.H. Molyneux (1987). Babesia vesperuginis: natural
and experimental infections in British bats (Microchiroptera).
Parasitology 95(3): 461-469.

Godfrey, Jr. R.D., A.M. Fedynich & D.B. Pence (1987). Quantification
of hematozoa in blood smears. Journal of Wildlife Disease 23(4):
558-565.

Epstein, J.H., V. Prakash, C.S. Smith, P. Daszak, A.B. McLaughlin,
G. Meehan, H.E. Field & A.A. Cunningham (2008). Henipavirus
infection in fruit bats (Pteropus giganteus), India. Emerging
Infectious Diseases 14: 1309.

Hornok, S., P. Estok, D. Kovats, B. Flaisz, N. Takacs & K. Szoke (2015).
Screening of bat feces for arthropod-borne apicomplexan protozoa:
Babesia canis and Besnoitia besnoiti-like sequences from Chiroptera.
Parasites & Vectors 8(1): 441.

Khan, M.A.R. (2001). Status and distribution of bats in Bangladesh
with notes on their ecology. Zoos” Print Journal 16(5): 479-483.
https://doi.org/10.11609/J0TT.ZP).16.5.479-83

Lord, J.S. (2010). Micro and macroparasites of bats (Chiroptera). PhD
Thesis, University of Salford, Manchester. http://usir.salford.ac.uk/
id/eprint/9737/

Manwell, R.D. & R.E. Kuntz (1966). Hepatocystis in Formosan mammals
with a description of a new species. Journal of Protozoology 13(4):
670-672.

Marinkelle, C.J. (1996). Babesia sp. in Colombian bats
(Microchiroptera). Journal of Wildlife Disease 32(3): 534-535.

Nartey, N.A.N. (2015). Common parasites of fruit-eating bats in
Southern Ghana: MPhil Thesis. Department of Animal Biology
and Conservation Science, University of Ghana, XV+144pp. http://
ugspace.ug.edu.gh/handle/123456789/8892

Olival, K.J., E.O. Stiner & S.L. Perkins (2007). Detection of Hepatocystis
sp. in Southeast Asian flying foxes (Pteropodidae) using microscopic
and molecular methods. Journal of Parasitology 93(6): 1538—-1540.

PREDICT One Health Consortium (2017). PREDICT operating
procedures: Bat sampling methods, 1-13pp. https://ohi.sf.ucdavis.
edu/sites/g/files/dgvnsk5251/files/files/page/predict-sop-bat-

16249


https://doi.org/10.11609/JoTT.ZPJ.16.5.479-83
https://ohi.sf.ucdavis.edu/sites/g/files/dgvnsk5251/files/files/page/predict-sop-bat-sampling-2017.pdf
https://ohi.sf.ucdavis.edu/sites/g/files/dgvnsk5251/files/files/page/predict-sop-bat-sampling-2017.pdf
http://ugspace.ug.edu.gh/handle/123456789/8892

Hemoparasites in bats

sampling-2017.pdf

Rahman, M.A., M.J. Hossain, S. Sultana, N. Homaira, S.U. Khan, M.
Rahman, E.S. Gurley, P.E. Rollin, M.K. Lo, J.A. Comer & L. Lowe.
(2012). Date palm sap linked to Nipah virus outbreak in Bangladesh,
2008. Vector-Borne and Zoonotic Diseases 12(1): 65-72.

Schaer. J., D.M. Reeder, M.E. Vodzak, K.J. Olival, N. Weber & F.
Mayer (2015). Nycteria parasites of Afrotropical insectivorous bats.
International Journal of Parasitology 45(6): 375-384.

Schaer, J., S.L. Perkins, J. Decher, F.H. Leendertz, J. Fahr & N. Weber
(2013). High diversity of West African bat malaria parasites and a
tight link with rodent Plasmodium taxa. Proceedings of the National
Academy of Sciences 110(43): 17415-17419.

Schaer, J., S.L. Perkins, I. Ejotre, M.E. Vodzak, K. Matuschewski &
D.M. Reeder (2017). Epauletted fruit bats display exceptionally

16250

Islam et al.

high infections with a Hepatocystis species complex in South Sudan.
Scientific Reports 7(1): 6928.

Thurber, M.I., R.R. Ghai, D. Hyeroba, G. Weny, A. Tumukunde &
C.A. Chapman (2013). Co-infection and cross-species transmission
of divergent Hepatocystis lineages in a wild African primate
community. International Journal of Parasitology 43(8): 613-619.

Wilson, K.R., O.N. Bjornstad, A.P. Dobson, S. Merler, G. Poglayen,
S.E. Randolph, A.F. Read & A. Skorping (2002). Heterogeneities in
macro-parasite infections: patterns and processes, 6—44. In: Hudson
P.J., A. Rizzoli, B.T. Grenfell, H. Heesterbeek, A.P. Dobson (eds.) The
Ecology of Wildlife Diseases. Oxford University Press, New York,
216pp.

Zhang, Y.Z. & E.C. Holmes. (2020). A genomic perspective on the origin
and emergence of SARS-CoV-2. Cell 26.

GGREACH

Threatened Taxa

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2020 | 12(10): 16245-16250


https://ohi.sf.ucdavis.edu/sites/g/files/dgvnsk5251/files/files/page/predict-sop-bat-sampling-2017.pdf




PLATINUM
OPEN ACCESS

www.threatenedtaxa.org

Editorial

Pakshirajan Lakshminarasimhan: a plant taxonomist who loved plants and people alike
— Mandar N. Datar, Pp. 16195-16203

Communications

The worrisome conservation status of ecosystems within the distribution range of the
Spectacled Bear Tremarctos ornatus (Mammalia: Carnivora: Ursidae) in Ecuador
—José Guerrero-Casado & Ramon H. Zambrano, Pp. 16204-16209

Living with Leopard Panthera pardus fusca (Mammalia: Carnivora: Felidae): livestock
depredation and community perception in Kalakkad-Mundanthurai Tiger Reserve,
southern Western Ghats

— Bawa Motbhilal Krishnakumar, Rajarathinavelu Nagarajan & Kanagaraj Muthamizh Selvan,
Pp. 16210-16218

An updated checklist of mammals of Odisha, India
— Subrat Debata & Himanshu Shekhar Palei, Pp. 16219-16229

Negative human-wildlife interactions in traditional agroforestry systems in Assam, India
— Yashmita-Ulman, Manoj Singh, Awadhesh Kumar & Madhubala Sharma, Pp. 16230-16238

Prevalence and morphotype diversity of Trichuris species and other soil-transmitted
helminths in captive non-human primates in northern Nigeria

— Joshua Kamani, James P. Yidawi, Aliyu Sada, Emmanuel G. Msheliza & Usman A. Turaki,
Pp. 16239-16244

Detection of hemoparasites in bats, Bangladesh

— Shariful Islam, Rakib Uddin Ahmed, Md. Kaisar Rahman, Jinnat Ferdous, Md. Helal Uddin,
Sazeda Akter, Abdullah Al Farug, Mohammad Mahmudul Hassan, Ausraful Islam & Ariful
Islam, Pp. 16245-16250

Ecology of the Critically Endangered Singidia Tilapia (Teleostei: Cichlidae: Oreochromis
esculentus) of lake Kayanja, Uganda and its conservation implications

— Richard Olwa, Herbert Nakiyende, Elias Muhumuza, Samuel Bassa, Anthony Taabu-
Munyaho & Winnie Nkalubo, Pp. 16251-16256

Length-weight relationships of two conservation-concern mahseers (Teleostei: Cyprinidae:
Tor) of the river Cauvery, Karnataka, India

— Adrian C. Pinder, Rajeev Raghavan, Shannon D. Bower & J. Robert Britton, Pp. 16257—
16261

The identity and distribution of Bhavania annandalei Hora, 1920 (Cypriniformes:
Balitoridae), a hillstream loach endemic to the Western Ghats of India

— Remya L. Sundar, V.K. Anoop, Arya Sidharthan, Neelesh Dahanukar & Rajeev Raghavan,
Pp. 16262-16271

Records of two toads Duttaphrynus scaber and D. stomaticus (Amphibia: Anura:
Bufonidae) from southeastern India

—S.R. Ganesh, M. Rameshwaran, Naveen A. Joseph, Ahamed M. Jerith & Sushil K. Dutta,
Pp. 16272-16278

Some rare damselflies and dragonflies (Odonata: Zygoptera and Anisoptera) in Ukraine:
new records, notes on distribution, and habitat preferences
— Alexander V. Martynov, Pp. 16279-16294

Floristic diversity of Anjaneri Hills, Maharashtra, India
— Sanjay Gajanan Auti, Sharad Suresh Kambale, Kumar Vinod Chhotupuri Gosavi & Arun
Nivrutti Chandore, Pp. 16295-16313

A checklist of macrofungi (mushroom) diversity and distribution in the forests of Tripura,
India

— Sanjit Debnath, Ramesh Chandra Upadhyay, Rahul Saha, Koushik Majumdar, Panna Das &
Ajay Krishna Saha, Pp. 16314-16346

Member

‘F/N

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.
All articles published in JOTT are registered under Creative Commons Attribution 4.0 International License
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles
in any medium by providing adequate credit to the author(s) and the source of publication.

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
July 2020 | Vol. 12 | No. 10 | Pages: 1619516406

Date of Publication: 26 July 2020 (Online & Print)
DOI: 10.11609/jott.2020.12.10.16195-16406

Short Communications

A threat assessment of Three-striped Palm Squirrel Funambulus palmarum (Mammalia:
Rodentia: Sciuridae) from roadkills in Sigur Plateau, Mudumalai Tiger Reserve,

Tamil Nadu, India

— Arockianathan Samson, Balasundaram Ramakrishnan & Jabamalainathan Leonaprincy,
Pp. 16347-16351

Impact of vehicular traffic on birds in Tiruchirappalli District, Tamil Nadu, India
—T. Siva & P. Neelanarayanan, Pp. 16352-16356

Ichthyofaunal diversity of Manjeera Reservoir, Manjeera Wildlife Sanctuary, Telangana,
India
— Kante Krishna Prasad, Mohammad Younus & Chelmala Srinivasulu, Pp. 16357-16367

New distribution record of the endemic and critically endangered Giant Staghorn Fern
Platycerium grande (Fee) Kunze (Polypodiaceae) in central Mindanao
— Cherie Cano-Mangaoang & Charissa Joy Arroyo Gumban, Pp. 16368-16372

Notes

First photographic record of the Dhole Cuon alpinus (Mammalia: Carnivora: Canidae)
from the Sirumalai Hills in Tamil Nadu, India
— B.M. Krishnakumar & M. Eric Ramanujam, Pp. 16373-16376

Tracing heavy metals in urban ecosystems through the study of bat guano
- a preliminary study from Kerala, India
— Jithin Johnson & Moncey Vincent, Pp. 16377-16379

Population dynamics and management strategies for the invasive African Catfish
Clarias gariepinus (Burchell, 1822) in the Western Ghats hotspot

— Kuttanelloor Roshni, Chelapurath Radhakrishnan Renjithkumar, Rajeev Raghavan,
Neelesh Dahanukar & Kutty Ranjeet, Pp. 16380-16384

First records of the black widow spider Latrodectus elegans Thorell, 1898 (Araneae:
Theridiidae) from Nepal
— Binu Shrestha & Tobias Dorr, Pp. 16385-16388

First report of the assassin bug Epidaus wangi (Heteroptera: Reduviidae:
Harpactorinae) from India
— Swapnil S. Boyane & Hemant V. Ghate, Pp. 16389-16391

Observations of the damselfly Platylestes cf. platystylus Rambur, 1842 (Insecta:
Odonata: Zygoptera: Lestidae) from peninsular India
—K.J. Rison & A. Vivek Chandran, Pp. 16392-16395

Herminium longilobatum (Orchidaceae), a new record for Bhutan
— Ugyen Dechen, Tandin Wangchuk & Lam Norbu, Pp. 16396-16398

Recent record of a threatened holoparasitic plant Sapria himalayana Griff. in
Mehao Wildlife Sanctuary, Arunachal Pradesh, India

— Arif Ahmad, Amit Kumar, Gopal Singh Rawat & G.V. Gopi , Pp. 16399-16401
Eleven new records of lichens to the state of Kerala, India

— Sonia Anna Zachariah, Sanjeeva Nayaka, Siljo Joseph, Pooja Gupta & Scaria
Kadookunnel Varghese, Pp. 16402-16406

Publisher & Host

Il
,:.‘l"*’“
&lr

VZ00REACH

Threatened Taxa



https://www.threatenedtaxa.org
https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
https://freejournals.org
http://zooreach.org/?page_id=2
http://zooreach.org
http://creativecommons.org/licenses/by/4.0/

	Blank Page
	Blank Page

