JOURNAL OF

THE ASIATIC SOCIETY OF BANGLADESH
SCIENCE

ISSN 1016-6947

Vol. 51 No. 2 December 2025

Editor
Professor Dr. A S M Woobaid Ullah

Associate Editor
Professor Dr. Upama Kabir

ETY OF g
S0UES = Sy
Qb

K3 G
o
Z S

1952

THE ASIATIC SOCIETY OF BANGLADESH



THE ASIATIC SOCIETY OF BANGLADESH
Journal of the Asiatic Society of Bangladesh (Science)

EDITORIAL BOARD

2024 and 2025
Chairman . Professor Dr. Hafiza Khatun
Editor . Professor Dr. A'S M Woobaid Ullah
Associate Editor :  Professor Dr. Upama Kabir
Members > Professor Dr. S. M. Imamul Hug

Professor Dr. Md. Anwarul Islam
Dr. Jahagir Alam

Journal of the Asiatic Society of Bangladesh, Science is published twice a year (June and
December comprising one volume) in English. Original research papers dealing with all
branches of science with special reference to Asiatic studies by the members of the Society
are published. Any non-member of the Society may publish a research paper if it is
communicated by a member of the Society.

SUBSCRIPTION

Annual per volume: Single issue:

Inland : Tk.500.00 Inland : Tk. 250.00

Foreign : US$40.00 Foreign : US$ 20.00
CORRESPONDENCE

All correspondence should be addressed to The General Secretary, The Asiatic Society of
Bangladesh, 5 Old Secretariat Road (Nimtali), Ramna, Dhaka-1000, Bangladesh.
Phone: 2226640753, E-mail : asbpublication@gmail.com, www.asiaticsociety.org.bd

PRINTED BY
SRL Printing Press
8/12 Babupura, Nilkhet, Dhaka-1205


mailto:asb@bangla.net
http://www.asiatic/

JOURNAL OF
THE ASIATIC SOCIETY OF BANGLADESH
SCIENCE

AR 0
X %
2 ¢

1952

Volume 51, Issue 1, June 2025
ISSN 1016-6947 elSSN 2408-8676
Available at: https://www.asiaticsociety.org.bd/journals
https://www.banglajol.info/index.php/JASBS

Journal of the Asiatic Society of Bangladesh, Science
is indexed in the following online scholarly database:

\ ':EEEZ‘“"W
NY\E= ..iﬂ Google OJS

=g d wp East West University
’ | s # Library

Open journal Systems

Crossref
Directory alOAY

NATIONAL Foge P

T .0:’ S ._I_'Eﬂ

Rowearstrlaate




JOURNAL OF
THE ASIATIC SOCIETY OF BANGLADESH
SCIENCE
(J. Asiat. Soc. Bangladesh, Sci.)

Vol. 51 No. 2 December 2025
CONTENTS
151-163 MOLECULAR PHYLOGENETICS AND DIVERGENCE DATING OF BYTTNERIOIDEAE

165-175

177-192

193-206

207-222

223-232

233-249

251-273

IN BANGLADESH USING MATK DNA BARCODE
Sheikh Sunzid Ahmed and M. Oliur Rahman
DOI: http://doi.org/10:3329/jasbs.v51i2.86979

COMPARATIVE STUDY ON THE OCCURRENCE AND INCIDENCE OF INSECT PESTS
DUE TO CLIMATE CHANGE IN COASTAL AND HAOR RICE ECOSYSTEM

Md. Mohasin Hussain Khan

DOI: http://doi.org/10:3329/jasbs.v51i2.86980

TEMPORAL VARIATION AND HETEROGENEITY OF AVIFAUNA IN THE
BANGLADESH NATIONAL MUSEUM PREMISES

Shawkat Imam Khan

DOI: http://doi.org/10:3329/jasbs.v51i2.86981

SUSTAINABLE RECOVERY OF RARE EARTH ELEMENTS FROM GRANITE: A REVIEW
OF MODERN TECHNIQUES

Farhana Yesmin, Forrukh Hossain Khan, Tazbir Islam Uchwash, Istiak Ahmed, Shaik
Muntasir Shovon and Faysal Ahamed Akash

DOI: http://doi.org/10:3329/jasbs.v51i2.86982

EQUITY AND INCLUSION: MAINSTREAMING SMALL ETHNIC COMMUNITIES IN THE
CHATTOGRAM HILL TRACTS, BANGLADESH

Hafiza Khatun, Kazi Akhmila, M.S. Haque and Nazmoon Nahar Sumiya

DOI: http://doi.org/10:3329/jasbs.v51i2.86983

A NEW SPECIES OF SLENDER CRAB-SPIDER OF THE GENUS TIBELLUS SIMON, 1875
(ARANEAE : PHILODROMIDAE) FROM BANGLADESH

Vivekanand Biswas

DOI: http://doi.org/10:3329/jashs.v51i2.86984

PROBIOTIC EFFECTS ON TIGER SHRIMP (PENAEUS MONODON) GROWTH AND
WATER-SEDIMENT QUALITY OF GHERS IN BAGHERHAT, BANGLADESH

M.N. Sakib, M.S. Islam, M. Akter, I.N. Suravi, M.A.K. Maruf and R. Sadia

DOI: http://doi.org/10:3329/jasbs.v51i2.86986

INDUSTRIAL FIRES IN BANGLADESH AND PATHWAYS TO PREVENTION

Mohammad Tajul Islam Chowdhury, Mahfuja Khandaker, Md. Shakhawat Hossain, Md.
Zillur Rahman, Talha Bin Zasim and Faisal Ahmed

DOI: http://doi.org/10:3329/jasbs.v51i2.86987


http://doi.org/10:3329/jasbs.v51i2.86979
http://doi.org/10:3329/jasbs.v51i2.86980
http://doi.org/10:3329/jasbs.v51i2.86981
http://doi.org/10:3329/jasbs.v51i2.86982
http://doi.org/10:3329/jasbs.v51i2.86983
http://doi.org/10:3329/jasbs.v51i2.86984
http://doi.org/10:3329/jasbs.v51i2.86986
http://doi.org/10:3329/jasbs.v51i2.86987

THE ASIATIC SOCIETY OF BANGLADESH

President

Vice-Presidents

Treasurer

General Secretary :

Secretary

Members

Council 2024 & 2025

Professor Dr. Harun-or-Rashid

Professor Dr. Hafiza Khatun
Professor Dr. Sajahan Miah
Professor Dr. Yearul Kabir

Dr. Muhammad Abdul Mazid
Professor Dr. Mohammad Siddiqur Rahman Khan

Professor Dr. Md. Abdur Rahim

Professor Dr. Syed Anwar Husain (Fellow)
Barrister Shafique Ahmed (Fellow)
Professor Dr. A K M Golam Rabbani
Professor Dr. Mahbuba Nasreen
Professor Md. Lutfor Rahaman
Professor Dr. Sadeka Halim
Professor Dr. Asha Islam Nayeem
Professor Dr. Abdul Bashir
Professor Dr. Najma Khan Majlis
Professor Dr. Md. Abdul Karim
Professor Dr. Shuchita Sharmin
Professor Dr. Sabbir Ahmed



Guidelines to authors

The Journal of the Asiatic Society of Bangladesh publishes original research papers related
to any field of sciences from anywhere in the world.

All manuscripts written in English and typed on one side of a good quality paper (A4) with
one and a half space and 2.54 cm margins on all sides should be submitted in duplicate
(one copy without identity of the authors) to the Editor. However, authors from overseas
countries may submit soft copy of the paper. Regarding publication of the paper after
review, the decision of the Editorial Board shall be final. All papers accepted by the
Editorial Board are subjected to editorial modifications.

The manuscript of a full paper, preferably be limited within 12 typed pages (A4) including
tables, figures, graphs, references, etc. For short communication it should not exceed five
pages.

The manuscript should contain the following sub-titles in sequence: Title, Abstract, Key
words, Introduction, Materials and Methods, Results and Discussion, Acknowledgements,
if any, and References. In case of ‘Short Communication’ no sub-titles are necessary.

Title: It should be brief and specific. The manuscript will have a separate title page giving
name of the paper, authors name and address and a running head.

Abstract: It should not exceed 200 words containing the gist of results only.
Key words: Should not exceed 6 words and it should be after Abstract.

Text: The text of the article should be clear and precise. Introduction should be concise,
precise and relevant to the study. Methods already published should be indicated by
references. In case of modifications of a method give explicit descriptions. Results should
be stated concisely and presented logically referring to tables and graphs. The same data
should not be used both for the tables and for the graphs and/or figures. Simple data may
be presented as a text instead of Tables and Figs. Each result should be followed by
discussion or interpretation (in any case the Results and Discussion must not be separated)
with appropriate reference(s). Discussion should deal with the obtained results and related
results published nationally and internationally. Concluding remarks (without heading)
must be given (that tally with the objective) in the last paragraph. The references in the text
should be arranged chronologically.

Units: All measurements must be given in SI (International System) or SI-derived units.

Tables, Graphs and Figures: Number of tables, graphs and figures should be minimum.
However, these should be typed separately. The graphs and figures should be drawn giving
statistical analysis and properly labelled. The figures and graphs should be properly drawn
with bold, solid lines so that these could be reduced up to half or less of the original. The
photographs should be submitted on glossy papers or in JPEG format. Symbols in the



graphs should be distinct and labels should be readable. Coloured photographs are also
accepted.

Acknowledgment:

All persons or organizations that contribute substantially to a paper without fulfilling the
criteria for authorship should be acknowledged.

Author contributions:

Authorship should be reserved for those and only those who have made significant
intellectual contributions to the research. For transparency, we encourage authors to submit
an author contribution statement outlining each author's contributions to the paper. The
authors should have participated sufficiently to take public responsibility for appropriate
portions of the content.

References and Text Citations:

In the text, references should be cited within brackets quoting the first author's surname
followed by et al. (if necessary) and the year of publication, e.g. (Chowdhury, 2023), Khan
et al. (2022) or (Khan et al., 2023). In the case of two authors, only the surnames are
mentioned, e.g., (Khan and Rahman, 2023). A semicolon should separate two or more
references when putting them within the same bracket. At the end of the manuscript,
references should be listed and arranged alphabetically according to the first author's
surname, following the style described below:

(a) Journal article:

In each reference, the names of all authors will have to be given, followed by the year of
publication. The year of publication will be followed by the full title of the article and the
journal's abbreviated title (in italics). The volume number (issue number) and page ranges
will be given next. Examples:

Alva, A K. and D.G. Edwards. 1990. Response of lupin cultivars to concentration of
calcium and activity of aluminum in dilute nutrient solutions. J. Plant Nutr. 13(1):
57-76.

Hossen, M.M., M.A. Al Mamun, M.M. Rahman and M.A. Karim. 2023. Exogenous
application of potassium fertilizer alleviates the detrimental effect of water logging on
soybean. J. Bangladesh Acad. Sci. 47(2): 155-167

(b) Book or Chapter in a Book:

The name and place of the publisher and year of publication will have to be given in
addition to the name of the author(s), the title of the book (in italics), edition number (if not
first), and the number of pages. In the case of an article or chapter in a book, the author(s)
name, the year of publication, and the title of the article or chapter will be followed by the
title of the book (in italics), the names of the editors of the book, edition number (if not
first), the name and place of the publisher, and page or page numbers of chapter.

Examples:

Book:

Carlson, B.M. 2009. Human Embryology and Developmental Biology. 4th ed. St. Louis:
Mosby; p. 541.



Cassese, A., G. Acquaviva, M.Fan and A. Whiting. 2011. International Criminal Law:
Cases and Commentary. Oxford University Press; p. 600.

Chapter in an edited book:

Heylar, K.R. and W.M. Porter. 1989. Soil acidification, its measurement, and the processes
involved. In:; Soil Acidity and Plant Growth, A.D. Robson (ed.), Academic press, San
Diego, CA, USA. pp. 61-101.

(c) Proceedings of a Conference:

Harnden, P., J.K. Joffe and W.G. Jones, editors. Germ cell tumours V. Proceedings of the
5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK. New York: Springer;
2002.

(d) Reports:
BBS (Bangladesh Bureau of Statistics). 2023. Statistical Yearbook of Bangladesh, 2021-

2022, Statistics Division, Ministry of Planning, Govt. of Peoples Republic of
Bangladesh, Dhaka, Bangladesh.

FAO. 1988. Land Resource Appraisal of Bangladesh for Agricultural Development
UNDP/FAO Project BGD/81/035. Technical Report -2. UNDP/FAO, Rome. p. 570.

Declarations

While submitting a manuscript, the corresponding author will have to make a declaration to
the effect that (i) the work reported was carried out by them, and they prepared the
manuscript, (ii) they take public responsibility for the contents of the paper, (iii) the paper
was not published before or submitted for publication in any other journal and that all the
co-authors have given consent for the article to be considered for publication in the Journal
of the Asiatic Society of Bangladesh.

The corresponding author must provide a formal conflict of interest statement for all
authors disclosing any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. 1f no conflict exists,
please state that ‘The author(s) declare(s) that they have no conflicts of interest regarding
the publication of this article.’

Galley Proof:

Final galley proofs will be sent to the authors. No alternations or additions in the text are
desirable at this stage.



JOURNAL OF
THE ASIATIC SOCIETY OF BANGLADESH

SCIENCE
(J. Asiat. Soc. Bangladesh, Sci.)
Vol. 51 No. 1 June 2025
CONTENTS
1-17 FIRE HAZARD VULNERABILITY ASSESSMENT OF COMMERCIAL HIGH-RISE

19-38

39-50

51-72

73-86

87-102

103-114

115-122

123-150

BUILDINGS OF DHAKA, BANGLADESH
Nishat Tasnim, Md marufur Rahman and M. Maksudur Rahman
DOI: http://doi.org/10:3329/jasbs.v51i1.82786

SPATIOTEMPORAL CHANGES OF LAND USE, LAND SURFACE TEMPERATURE AND
URBAN HEAT ISLAND IN BOGURA DISTRICT USING MULTISPECTRAL SATELLITE
IMAGES

Md. Rashidul Islam, Md. Bodruddoza Mia, Md. Nasif Jamil, Masuma Chowdhury and
ASM Woobaidullah

DOI: http://doi.org/10:3329/jasbs.v51i1.82788

SUGARCANE WOOLLY APHID, CERATOVACUNA LANIGERA AN INVASIVE PEST OF
SUGARCANE AND ITS MANAGEMENT IN BANGLADESH

Md. Mohasin Hussain Khan

DOI: http://doi.org/10:3329/jasbs.v51i1.82790

REMOTE SENSING TELLS KINSHIP: AGRICULTURAL LAND USE BASED STUDY IN
RURAL BANGLADESH

Tanjinul Hoque Mollah, Munia Tahsin, Md. Masuk Mowla Aunkur, Monalisha Ferdous,
Md. Habibur Rahman and Mohammad Arifur Rahman

DOI: http://doi.org/10:3329/jasbs.v51i1.82791

COMPARATIVE EFFECTS OF SOME ORGANIC AMENDMENTS ON ACIDIC SANDY
LOAM SOIL: IN VITRO STUDY

Razia Sultana Shaky and Sabrina Sharmeen Alam

DOI: http://doi.org/10:3329/jasbs.v51i1.82792

OCCUPATIONAL HEALTH HAZARDS AND TREATMENT SEEKING BEHAVIOR OF
SALT PAN WORKERS IN KUTUBDIA AND MAHESHKHALI ISLANDS OF COX’S
BAZAR, BANGLADESH

Md. Humayun Kabir, Md. Amzed Hossen and Muhammad Ferdaus

DOI: http://doi.org/10:3329/jasbs.v51i1.82793

COMPARATIVE PERFORMANCE OF TWO DIFFERENT BIOFERTILIZERS IN ACIDIC
AND ALKALINE SOILS ON OKRA GROWTH

Aysha Akter and Sonia Hossain

DOI: http://doi.org/10:3329/jasbs.v51i1.82794

DESCRIPTION OF A NEW SPECIES OF ORB-WEAVING SPIDER OF THE GENUS
CYRTARACHNE THORELL, 1868 FROM BANGLADESH (ARANEAE : ARANEIDAE :
CYRTARACHNINAE)

V. Biswas and D. Raychaudhuri

DOI: http://doi.org/10:3329/jashs.v51i1.82795

A TRUST-BASED MALICIOUS RSU DETECTION MECHANISM IN EDGE-ENABLED
VEHICULAR AD HOC NETWORKS


http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82788
http://doi.org/10:3329/jasbs.v51i1.82790
http://doi.org/10:3329/jasbs.v51i1.82791
http://doi.org/10:3329/jasbs.v51i1.82792
http://doi.org/10:3329/jasbs.v51i1.82793
http://doi.org/10:3329/jasbs.v51i1.82794
http://doi.org/10:3329/jasbs.v51i1.82795

Farhana Siddiqua and Mosarrat Jahan
DOI: http://doi.org/10:3329/jasbs.v51i1.82796

JOURNAL OF
THE ASIATIC SOCIETY OF BANGLADESH
SCIENCE
(J. Asiat. Soc. Bangladesh, Sci.)

Vol. 51 No. 2 December 2025

151-163

165-175

177-192

193-206

207-222

223-232

233-249

251-273

CONTENTS

Molecular phylogenetics and divergence dating of Byttnerioideae in Bangladesh using Matk
DNA barcode

Sheikh Sunzid Ahmed and M. Oliur Rahman

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Comparative study on the occurrence and incidence of insect pests due to climate change in
coastal and haor rice ecosystem

Md. Mohasin Hussain Khan

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Temporal variation and heterogeneity of avifauna in the Bangladesh national museum premises
Shawkat Imam Khan
DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Sustainable recovery of rare earth elements from granite: A review of modern techniques
Farhana Yesmin, Forrukh Hossain Khan, Tazbir Islam Uchwash, Istiak Ahmed, Shaik Muntasir
Shovon and Faysal Ahamed Akash

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Equity and inclusion: mainstreaming small ethnic communities in the Chattogram Hill Tracts,
Bangladesh

Hafiza Khatun, Kazi Akhmila, M.S. Haque and Nazmoon Nahar Sumiya

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

A new species of slender crab-spider of the genus Tibellus Simon, 1875 (Araneae :
Philodromidae) from Bangladesh

Vivekanand Biswas

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Probiotic effects on tiger shrimp (Penaeus monodon) growth and water-sediment quality of
ghers in Bagherhat, Bangladesh

M.N. Sakib, M.S. Islam, M. Akter, I.N. Suravi, M.A.K. Maruf and R. Sadia

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,

Industrial fires in Bangladesh and pathways to prevention
Mohammad Tajul Islam Chowdhury, Mahfuja Khandaker, Md. Shakhawat Hossain, Md. Zillur
Rahman, Talha Bin Zasim and Faisal Ahmed

DOI: http://doi.org/10:3329/jasbs.v51i2.,,,,


http://doi.org/10:3329/jasbs.v51i1.82796
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786
http://doi.org/10:3329/jasbs.v51i1.82786

J. Asiat. Soc. Bangladesh, Sci. 51(2): 165-175, December 2025
DOI: http://doi.org/10:3329/jashs.v51i2.86980

COMPARATIVE STUDY ON THE OCCURRENCE AND INCIDENCE
OF INSECT PESTS DUE TO CLIMATE CHANGE IN COASTAL AND
HAOR RICE ECOSYSTEM

MD. MOHASIN HUSSAIN KHAN*
Department of Entomology, Patuakhali Science and Technology University,
Dumki, Patuakhali-8602, Bangladesh.

Abstract

The survey and assessment were carried out at three coastal and three haor districts of
Bangladesh to know the occurrence and incidence of insect pests of rice due to climate
change in coastal and haor rice ecosystem during June 2022 to July 2023. The
infestations of insect pests in rice ecosystem are changing gradually with time due to
changing in climate. Sixteen (16) insect pests of rice and six (6) natural enemies were
recorded on rice field of coastal and haor ecosystem. Stem borer, rice leaf roller and
Brown plant hopper were one of the major insect pests in coastal and haor rice
ecosystems in survey areas. Among three coastal districts, the highest number of stem
borer (4.5/30 hills) followed by leaf roller (4.4/30 hills) was observed on boro rice in
Khulna followed by Noakhali and the lowest number in Bhola (3.4/30 hills) on T aman
rice. Among three haor districts, the highest number of stem borer (3.4/30 hills) in
Habigonj followed by Sunamgonj (3.1/30 hills) and the lowest number of stem borer in
Kishoregonj (2.9/30 hills). In case of leaf roller, similar trend was also observed on boro
rice. Major insect pests of rice is higher in boro season than those of T aman season.
Stem borer, rice leaf roller, rice bug and brown plant hopper were one of the major insect
pests of rice in coastal and haor rice ecosystems in survey areas. The incidence of 4 major
insect pest species of rice crop was higher in coastal rice ecosystem compared to haor
rice ecosystem.

Key words: Stem borer, leaf roller, BPH, T aman, Boro

Introduction

Rice is considered as the main unique food for most of the Asian and more than 50% of
the globe’s populations (IRRI, 2006). It is an essential food crop and more than 90% of
world production occurs in tropical and semi tropical Asia (FAOSTAT, 2012). For
decades rice crops have directly or indirectly played a key role in the livelihood of
several billion people. In 2010, 154 million hectares of rice were cultivated worldwide, of

*Corresponding author: Email: mohasin1965@pstu.ac.bd
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which 137 million hectares were in Asia, with 48 million hectares harvested in Southeast
Asia (FAOSTAT, 2012). In Bangladesh, eighty per cent of agricultural land is dedicated
to rice cultivation (DAE, 2010). More than two hundred species of insects are known to
be available in rice ecosystems of Bangladesh (Islam and Catling, 2012; Ali et al., 2017).
Among these 20-33 species are considered as pest which cause yield losses (Ali et al.,
2021). These insects make a complex food web within the rice ecosystem. In the rice
agroecosystem 42 insect species are considered to be pests (Srivastava et al., 2004).
Minor and major are recognized as status of pest insect species. These pests cause severe
damage to rice crops at different growth stages. The degree of damage is dependent on
the growing season and surrounding environment (Khaliqg et al., 2014). The behavior as
well as distribution and abundance of Yellow stem borer are influenced by changing in
climate in southern Asia due to increasing winter survival rates and the number of
generations per year, as well as inducing an earlier appearance in the crops after winter
(Patel et al., 2017). Elevated winter temperature may not only reduce mortality rates for
rice leaf folder and brown plant hopper, but also speed up their development, increasing
their potential to accumulate and harm crops in subsequent generations (Kirtani, 1999
and 2007). Altering in climatic factors forced insect pests to move into new ecological
niches for survival which is responsible for the invasion of foreign pest in the new habitat
as well as threaten for food security (Skendzic et al., 2021). Increasing temperature had a
positive effect on growth rate of yellow stem borer and the growth rate of yellow stem
borer was found to be high at relatively low temperature and abundant rainfall (Ali et al.,
2020). In addition, higher temperature affected the population dynamics of rice insect
pests such as brown plant hopper, Nilaparvata lugens (Stal) and rice leaf folder,
Cnaphalocrosis medinalis (Guen), by lowering the survival rate (Karuppaiah et al.,
2012). Rice agro-ecosystems have evolved over the last 5,000 years under human
management; for this reason human beings are considered to be an integral component.
An abundance of insect species are supported through a series of complex interactions
that comprise the food web that at its base is maintained by rice (Redfern et al., 2015). In
this agroecosystem, the food web can serve as a tool to help improve natural ecosystem
functions. However, function is dependent upon the continued propagation of predator
insect species. Ecosystem function in a healthy rice agroecosystem can be improved
through protecting and encouraging those insects that prey on pest species (Allara et al.,
2012). In conventional pest management strategies the role of predator species is
minimized or even eliminated by heavy pesticide application. In China, 889 insect
species that prey on pest insects have been identified. These predator insect species
account for 64.74% of all naturally occurring enemies of pest species (Lou et al., 2013).
Increased pesticide use has led to an increase in soil, water and air pollution. These
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increases have in turn had an adverse impact on human health and rice quality (Sattar et
al., 2013). The misuse or excessive use of pesticides can harm plants, livestocks, aquatic
organisms, and humans. Jacobsen and Hjelmso (2014) reported that pesticide use has a
higher cost to benefit ratio with respect to yields and can have negative impacts on
beneficial microbes. One hundred fifty-nine rice insect species are recorded in the rice
agroecosystem (Alam, 1977). Among these species, 20-23 species have been found to be
most damaging in Bangladesh (Alam, 1977). Farmers often apply pesticides at higher
rates and at inappropriate times due to lacking of knowledge relating to insect pest
species and insect’s life cycle. Farmers are using modern high yielding rice varieties,
fertilizers, pesticides, water and other technologies intensively for producing more rice
which ultimately changed the ecology and accelerate pest proliferation (Parvin, 2010). A
majority of farmers are not concerned with the negative impacts of pesticide use may
have on fish, wildlife, humans, soil, and beneficial insect species (Jepson et al., 2014).
For this reason, previously designated minor insect pests have attained the status of major
pests and some major pests have become minor status causing minimum damage and few
may be disappeared or extinct from the agro-ecosystem. Hence this study was designed to
know the occurrence and incidence of insect pest in coastal and haor rice ecosystem.

Materials and Methods

Survey studies were carried out in the farmers’ rice fields of three selected coastal
districts such as Khulna, Bhola, Noakhali and three selected haor districts such as
Kishoreganj, Habiganj, Sunamganj of Bangladesh to collect data on occurrence and
incidence of insect pests of rice and to know the status of insect pests during 2022-23
growing season. Studies were conducted in two locations of each coastal and haor
districts. A total 12 upazila viz., Koyra (22.3515°N and 89.2859°E), Paikgachha
(22.5931°N and 89.3168°E) upazila of Khulna district, Bhola sadar (22.6855°N and
90.6439°E), Char Fasson (22.1860°N and 90.7603°E) upazila of Bhola district, Noakhali
sadar (22.8653°N and 91.0971°E), Subarnachar (22.6756°N and 91.1257°E) upazila of
Noakhali district, Itna (24.5278°N and 91.0958°E) and Mithamain (24.4196°N and
91.0634°E) upazila of Kishoreganj district, Ajmiriganj (24.54890N and 91.23620E) and
Baniachong (24.5063°N and 91.3566°E) upazila of Habiganj district, Bishwamvapur
(25.1209°N and 91.3135°E) and Tahirpur (25.0990°N and 91.1755°E) upazila of
Sunamganj district were selected as study sites for survey. Three rice fields owned by
different farmers were selected from each location. Thirty (30) hills of rice plant from
each field of each upazila comprising 90 hills of rice plant were selected randomly. A
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total 1080 hills of rice plant from 12 locations were observed for taking data on
occurrence and incidence of rice insect pests. Data were recorded through observation of
individual tillers of rice plant in each location.

Meteorological data: Simultaneously, the meteorological data such as maximum and
minimum temperature, relative humidity and rainfall were collected from the
meteorological office of study areas. The average minimum and maximum temperature
of Sunamganj district were 18 and 31°C, Kishoreganj district were 22 and 32°C, Habiganj
district were 17.4 and 36°C, Noakhali district were 20.3 and 32°C, Bhola district were 21
and 23 °C and Khulna district were 24 and 34°C.

Statistical analyses: The data obtained were statistically analyzed by using WASP 1.0
(Web Agri Stat Package) software and means were separated by CD (critical difference)
values.

Results and Discussion

Occurrence of insect pests in coastal and haor rice ecosystem: The occurrence of insect
pests and natural enemies observed in coastal and haor rice ecosystem is presented in
Table 1. Sixteen (16) insect pests of rice and six (6) natural enemies were recorded on
rice field of coastal and haor ecosystem. Out of 16, six species were under the order
Hemiptera, five species were under the order Lepidoptera, two of them were under
Orthoptera, two under Diptera and one was under Thysanoptera. Among 16 insect pests,
12 insect pests were found in both coastal and haor rice ecosystem. Three insect pests
viz., rice thrips, rice mealybug and whorl maggot were recorded from coastal ecosystem
and rice case worm was recorded from haor rice ecosystem in T aman season.

Incidence of major insect pests in coastal rice ecosystem: The mean number of four
major insect pests per 30 hills on T aman and boro rice in three coastal districts is
presented in Figure 1. Among three coastal districts, the highest number of stem borer
(4.5/30 hills) followed by leaf roller (4.4/30 hills) was observed on boro rice in Khulna
followed by Noakhali and the lowest number in Bhola (3.4/30 hills) on T aman rice.
Likewise, similar trend was also observed in case of brown plant hopper (BPH) (3.1/ 30
hills) and rice bug (2.8/ 30 hills) where BPH was higher than rice bug in boro rice but in
T aman, rice bug (2.6/ 30 hills) was higher than BPH (1.6/ 30 hills). From this figure it
was found that major insect pests of rice is higher in boro season than those of T aman
season.
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Fig. 1. Mean number of major insect pests at T aman and boro season in coastal rice ecosystem
during July 2022 to June 2023

Incidence of major insect pests in haor rice ecosystem: The mean number of four major
insect pests per 30 hills on T aman and boro rice in three haor districts is presented in Fig.
2. Among three haor districts, the highest number of stem borer (3.4/30 hills) in Habigonj
followed by Sunamgonj (3.1/ 30 hills) and the lowest number of stem borer in
Kishoregonj (2.9/30 hills). In case of leaf roller, similar trend was also observed on boro
rice. The number of brown plant hopper (BPH) (2.4/ 30 hills) and rice bug (2.4/ 30 hills)
were identical on boro rice in Habigonj which was followed by Sunamgonj and
Kishoregonj. In T aman rice, the highest number of stem borer (2.7-3.1) was recoreded in
three coastal districts followed by leaf roller (1.9-2.4) while the lowest number of BPH
(1-1.2) was recorded in Habigonj and Sunamgonj districts followed by rice bug (1.5-2.1).
No BPH was recorded on T aman in Kishoregonj district. From this figure it was evident
that major insect pests of rice is higher in boro season than those of T aman season.

Major insect pests on T aman in haor and coastal rice ecosystem: The incidence of four
major insect pest species on T aman in haor and coastal rice ecosystem is presented in
Fig. 3. The incidence of stem borer was maximum in Khulna district followed by
Noakhali and Bhola while the lowest incidence was observed in Kishoregonj followed by
Sunamgonj and Habigong. In case of leaf roller and rice bug, similar trend was also
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found. The incidence of BPH was maximum in Khulna district followed by Noakhali and
Habigonj while the lowest incidence was observed in Sunamgonj followed by Habigong.
No BPH was found in Kishoregonj. The incidence of 4 major insect pest species of rice
crop was higher in coastal rice ecosystem compared to haor rice ecosystem.
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Fig. 2. Mean number of major insect pests at T aman and boro season in haor rice ecosystem during

July 2022 to June 2023
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Fig. 3. Comparison of major insect pests on T aman rice in haor and coastal rice ecosystem
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Major insect pests on boro in haor and coastal rice ecosystem: The incidence of four
major insect pest species on boro in haor and coastal rice ecosystem is presented in Fig.
4. The incidence of stem borer and leaf roller was maximum in Khulna district followed
by Noakhali and Bhola while the lowest incidence was observed in Kishoregonj followed
by Sunamgonj and Habigong. In case of rice bug, similar trend was also observed. The
incidence of BPH was maximum in Khulna district followed by Noakhali and Habigonj
while the lowest incidence was observed in Kishoregonj followed by Bhola and
Sunamgonj.
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Fig. 4. Comparison of major insect pests on boro rice in haor and coastal rice ecosystem

The findings of the present study revealed that different species of insect pest were
affecting the rice crop which was supported by Paramasiva et al. (2024) who stated that
over one hundred insect pest species consume rice. Twenty of these species were
significant pests that seriously harm the economy. The brown planthopper, Nilaparvata
lugens (Stal), rice yellow stem borer Scirpophaga incertulas (Walker), leaf folder,
Cnapalocrocis medinalis (Linnaeus), gall midge (GM), Orseolia oryzae (Wood-Mason),
panicle mite, and Steneotarsonemus spinki were the main insect pests of recent years that
have regional significance. Among these pests, leaf folder, rice stem borer and brown
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plant hopper were very important economically to cause great losses in yield of rice
(Barley and Butter, 2008). BPH was a severe pest in rice crop, which was harming to rice
plant with heavy damage (Madhuri et al., 2017). The rice leaf folder, Cnaphalocrocis
medinalis, was shown in several lab experiments to be affected by high temperatures in
terms of growth rate, reproduction rate, survival, adult longevity, population size, and
sexual behavior (Liao et al., 2014). Though there were several possible reasons for the
abundance/shifts in insect pests viz., growing varieties lacking resistance to major pests,
extensive cultivation of high yielding varieties, intensified rice cultivation throughout the
year providing niches for pest multiplication, imbalance use of fertilizers and
indiscriminate use of insecticides, harmful cultural practices, evolution of biotypes,
changes in temperatures or rainfall patterns had profound influence on pest scenario of
rice crop. Majority of the researchers opined that the infestation of BPH increased due to
the miss use and overuses of nitrogenous fertilizers which favours to excrete more
honeydew by BPH (Rashid et al., 2017), the plants become more vulnerable to BPH by
using more amount of nitrogen. Along with the rice production using modern rice
varieties, the insects/pests attack was also increased and loss of rice was continuously
going on. These attacks always demanded more care for the rice plant (Horgan et al.,
2018). Due to the insects/ pests at the global level the rice yield has decreased (Horgan et
al., 2007). A tropical monsoon climate of Bangladesh was characterized by wide seasonal
variations in rainfall, high temperatures, and high humidity which influenced the
multiplication of pest. Haq et al. (2008) observed a decline in the number of S. incertulas
during the past thirty years, which could be attributed to mortality brought on by
increased rainfall and temperatures. Global warming might theoretically lead to an
increase in the number of generations of rice insect pests and their potential to do harm,
although this isn't necessarily the case. It is undoubtedly a significant impact in the
population rise, even though many other causes might also be involved (Paramasiva
etal., 2024).

Conclusion

Sixteen (16) insect pests of rice and six (6) natural enemies were recorded on rice field of
coastal and haor ecosystem. Major insect pests of rice is higher in boro season than those
of T aman season. Stem borer, rice leaf roller, rice bug and brown plant hopper were one
of the major insect pests of rice in coastal and haor rice ecosystems in survey areas. The
incidence of 4 major insect pest species of rice crop was higher in coastal rice ecosystem
compared to haor rice ecosystem.
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Abstract

The study on temporal variation and heterogeneity of avifauna was carried out in the
Bangladesh national museum premises during May 2018 to April 2019 employing Strip
Transect Sampling technique. A total of 46 species of birds belonging to 11 orders, 26
families and 40 genera were recorded. Of which, 21 species were passerines and 25 non-
passerines, 40 were resident and 6 migratory. Family Ardeidae and Sturnidae constituted
the highest number of species (n=4, 8.7%of total). Only a single species were recorded
from each of the 13 families. The maximum numbers (33%) of species were locally rare.
Insectivorous birds were the highest (n=18,39.13% of total) than the other type of birds
(piscivorous, frugivorous, omnivorous, granivorous, scavengers, nectarivorous and
carnivorous). The highest number of species were (36.22%) recorded during winter than
the other two seasons and the species heterogeneity was negatively correlated with
temperature (y = -0.011x + 1.118, R?= 0.262) and precipitation (y = -0.000x + 0.835, R?
= 0.048) of the study area. The Euclidean distance between the recorded birds in
monsoon and winter are much closer than summer. One third of the recorded birds
(31.11% of total) used the tree holes, bank of the pond, tree canopies and roof top of the
main building of the Bangladesh National Museum for breeding purposes. Altogether 63
tree species (n=556 individuals) of 34 families were recorded in the premises, all of
which were used by birds for different purposes. Of the total species of trees, 60% of
trees were used for roosting, 30% for feeding and 11% for nesting by birds.

Keywords: Bird diversity, Passerine, Non-passerine, Resident, Migratory, Birds and plant
interaction

Introduction

Bird diversity is considered to be a great indicator of healthy environment and it’s
occupying a wide range of habitats (Islam et al., 2014). It can be sensitive to
environmental change and are belong to near or at the top of the food chain (Khan and
Ahsan, 2015). It can, therefore, be excellent barometers of the health of the environment
and of the sustainability of human progress (Khan and Ahsan, 2015).They are potentials
pollinators and bio-indicators (Amat and Green, 2010). Globally about 10,500 species of
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birds are recorded of which, 13% are threatened (IUCN Bangladesh, 2015). Bangladesh
is harbours about 690 species of birds, of which 337 residents, 208 winter visitors, 12
summer visitors, 14 passage visitors and 119 vagrants (Khan, 2018). But due to excessive
anthropogenic activities and lack of proper conservation measures 19 species of birds
have extirpated from Bangladesh (IUCN Bangladesh, 2015). At present Dhaka is being
an overpopulated city with a very limited range of habitats for wildlife (Kabir et al.,
2010).

Every county of a country should have a list of birds, because they are important
biological components of all ecosystems (Ahsan and Khanom, 2005). This research was
an attempted to find out the scientific data on temporal variation and avifaunal species
diversity, local status and some other aspects of birds of Bangladesh National Museum
(BNM) premises. Except this area, sporadically some studies have been done on birds of
the different part of the capital city of Dhaka. Chowdhury et al. (2014) and Banu et al.
(2016) studied on seasonal occurrence and checklist of avifauna in Dhaka University
campus. The study on avifauna of the national botanical garden of Bangladesh, Dhaka
was done by Islam et al. (2014). Status and diversity of birds in the Ramna park, Dhaka
was noted by Rajia et al. (2015). Mohsanin and Khan recorded the status and seasonal
occurrence of the birds in Jahangirnager University Campus, Bangladesh (Mohsanin,
2009). The study on diversity of avifauna in Sher-e-Bangla Agricultural University
Campus was done by Shovon et al. (2014). Diversity and population of avifauna of two
urban sites in Dhaka city was recorded by Sarker et al. (2009). Capital city of Dhaka is
highly diversified with bird species. Bangladesh National Museum campus is
surrounding by diversified plant species of Dhaka University Campus and Ramna Park.
Hence, an attempt was taken to find out the temporal variation and bird species diversity
of the Bangladesh National Museum area. This study should provide baseline information
to take in-depth research plan in future.

The objectives of this study were to: (1) find out the diversity of bird species, (2) know
the present status with abundance of passerine, non-passerine, resident and migratory bird
species, (3) find out the temporal variation and (4) to examine the interaction of birds
with tree species in this area.

Materials and Methods

Study site: The study was carried out at the Bangladesh National Museum (BNM)
premises, Shahbag, Dhaka, Bangladesh from May 2018 to April 2019. Bangladesh
National Museum is a national institute, focused on collection, preservation, research and
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interpretative display of historical documents, archaeological artefacts, decorative arts,
ethnological materials and specimens of natural heritage of Bangladesh. The museum is
located at Shahbag in Dhaka city (Fig. 1) occupying 8.63 acres land, with a magnificent
building. The geographical position of the study area is 23°44'15” N latitude and
90°23'40.2"E longitude.
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Fig. 1. Map of the study area (map source: Banglapedia 2009 and Google Earth).
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PG hospital on the north and Dhaka University campus practically limit the southern and
western boundaries of the study area. The Shahbag police station is on the eastern side of
the national museum campus.

Dhaka experiences a hot, wet and humid tropical climate. The city has a
distinct monsoonal season. The average high temperature for Dhaka ranges from 26°C in
January to approximately 36.3°C in April. Similarly, the average low temperature
oscillates from 15.3°C in January to 27.3°C in June (Fig. 2). Rainfall is significantly less
frequent between October and April, with monthly averages not exceeding 10mm.
Conversely, May to September is the wettest months, with an average of 100mm to
134mm of rain per month (Fig. 2). Cold weather is unusual in and around Dhaka.
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Fig. 2.Graphs show monthlyweather averages over the year in Dhaka city

(Data source: www.weather-atlas.com).

S

Materials used: For clear observation of bird a pair of binoculars (Bushnell 10 x 40X)
was used from a safe distance. Sometimes, telescope (Swarovski ATS 80 HD with 20 x
60X) was used on roof top of officer’s building number 2 to observe the bird from a long
distance. Nikon (D3200) camera with 70-300 mm lens used to take photographs of birds
and tree species. Garmin (etrex 10) GPS machine used to measure the length of each
transect and also to record latitude and longitude of start and end point of each transect.
Weather station (Acurite 5 in 1) used to record the temperature, relative humidity and
precipitation of the study area.
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Data collection: The study area was inspected twice a week during day time. Sometimes
night survey (from sunset to 2100 hr) was done to record nocturnal species from their
sound call. A total of 96 days, 672 hours (7 hrs/day) were spent for this study. The
observation was done during 0600 — 1000 hr and 1500 — 1800 hr. The time schedule was
fluctuated depending on the seasonal day length variation. Most of the birds are diurnally
active and data were collected through direct field observations. The survey was
conducted through simple Strip Transect Sampling technique (Buckland et al., 2001). In
total 6 transects were used to count the bird species. Each transect was repeated 3 to 4
times in a day. The total length of transects were 1,023.9 m (Table 1). Sometimes ad
libitum data were also recorded to count the bird species.

All bird species were identified following Grimmette et al. (1999) and Halder (2010).
The local status of the bird species was assessed based on the percentage of occurrence
during observations (Emrose, 2024): Very Common (VC) — a species seen during 76 to
100% of the visits; Common (C) — a species seen during 51 to 75% of the visits; Fairly
Common (FC) — a species seen during 26 to 50 % of the visits; and Rare (R) — a species
seen single or in small number of occasions, i.e. up to 25% of the visits.

Table 1.Transects no, length and GPS coordinate.

Transect  Location Length (m) GPS

no. Start point End point

1 Taltala gate to BNM 142 23°44'13"N 23%°44'13"N
SubStatlon 90023[43HE 90023’37”E

2 In between Officer’s 226 23°44'11"N 23°44'17"N
bUIldlng number 2 and 3 90023[37HE 90023’36”E
to Agrani bank gate

3 North — west — south side ~ 76.4 23°44'12"N 23°44'11"N
of officer’s bulldlng 2 90023[37HE 90023’37”E

4 East — north — west side 292 23°44'13"N 23%°44'13"N
Of BNM main bUlIdlng 90023r41uE 90023/38/rE

5 Taltala gate — shahbagh 246 23°44'13"N 23°44'17"N
f00'[ over — Agrani bank 90023r43 r/E 90023/36/rE
gate

6 South side of pond 415 23°44'15"N 23°44'15"N

90°23"37"E 90°23'36"E

Total = 1,023.9
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Data analysis: All data were computerized and analysedby SPSS (version 19) software.
Pearson two-tailed test performed to determine the correlation coefficient between
number of bird species with monthly temperature and precipitation of the area. The
temporal changes were analysed by comparing seasons. The hierarchical cluster analysis
was done to find out the Euclidean distance between the numbers of bird species based
on their diet and also to find out the temporal variation of bird diversity.

Results and Discussion

Heterogeneity of avifauna: During the study period, a total of 46 species of birds
recorded belonging to 11 orders, 26 families and 40 genera (Table 2). Among the
recorded species, 21species were passerine and 25 non-passerines (Fig. 3); 40 resident
and 6 migratory (Fig. 4) (Plate 1). Whereas Shome et al. (2022), Banu et al. (2016) and
Chowdhury et al. (2014) recorded 70, 54 and 78 species, respectively from the Dhaka
University campus and 65 species were reported by Islam et al. (2014) from the National
Botanical garden. Rajia et al. (2015) found 50 species from Ramna park. Shovon et al.
(2014) and Sarker et al. (2009) recorded 60 and 27 species from Sher-e-Bangla
Agricultural University campus and Uttara (sector 7 and 9), respectively.

‘
S

Plate 1. Recorded migratory bird species in BNM premises: (a) Brown Shrike, (b) Taiga

Flycatcher, (c) Blyth’s Leaf Warbler, (d) Clamorous Reed Warbler. (Photo credit:Author)
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Table 2. Recorded avifaunal species in the Bangladesh National Museum (BNM) premises
during May 2018 to April 2019.

Scientific name English common name Resident/ LS CS (IUCN GS
Migratory Bangladesh 2015)
Order: Columbiformes
Family: Columbidae
Columba livia Rock Dove R C LC LC
Spilopelia chinensis Eastern Spotted Dove R F LC LC
C
Order: Caprimulgiformes
Family: Caprimulgidae
Caprimulgus macrurus Large-tailed Nightjar R Ra LC LC
Family: Apodidae
Cypsiurus balasiensis Asian Palm Swift R F LC LC
C
Apus nipalensis House Swift R Ra LC LC
Order: Cuculiformes
Family: Cuculidae
Eudynamys scolopaceus Western Koel (Asian R C LC LC
Koel)
Cacomantis merulinus Plaintive Cuckoo R Ra LC LC
Order: Pelecaniformes
Family: Ardeidae
Butorides striata Green-backed (Striated) R Ra LC LC
Heron
Ardeola grayii Indian Pond Heron R F LC LC
C
Egretta garzetta Little Egret R Ra LC LC
Ixobrychus cinnamomeus Cinnamon bittern R Ra LC LC
Order: Suliformes
Family: Phalacrocoracidae
Microcarbo (Phalacrocorax) Little Cormorant R Ra LC LC
niger
Order: Strigiformes
Family: Tytonidae
Tyto alba Common Barn Owl R FC LC LC
Family: Strigidae
Athene brama Spotted Owlet R FC LC LC
Order: Accipitriformes
Family: Accipitridae
Milvus migrans Black Kite R Cc LC LC
Order: Coraciiformes
Family: Meropidae
Merops orientalis Asian Green Bea-eater R FC LC LC
Family: Alcedinidae
Alcedo atthis Common Kingfisher R C LC LC
Family:Dalcelonidae
Halcyon smyrnensis White-breasted R VC LC LC
Kingfisher
Pelargopsis capensis Stork-billed Kingfisher R Ra LC LC
Order: Piciformes
Family: Megalaimidae
Psilopogon haemacephalus Coppersmith Barbet R VC LC LC
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Family: Picidae
Dinopium benghalense

Micropternus brachyurus
Dendrocopos macei

Order: Psittaciformes
Family: Psittacidae
Psittacula krameri
Psittacula alexandri
Order: Passeriformes
Family: Lanidae
Lanius cristatus
Family: Oriolidae
Oriolus xanthornus
Family: Dicruridae
Dicrurus macrocercus
Family: Corvidae
Dendrocitta vagabunda
Corvus splendens
Corvus levaillantii
Family: Pycnonotidae
Pycnonotus cafer
Family: Sylvidae
Orthotomus sutorius
Acrocephalus dumetorum
Acrocephalus stentoreus

Family: Sturnidae
Sturnus contra
Sturnus malabaricus
Acridotheres fuscus
Acridotheres tristis
Family: Muscicapidae
Ficedula albicilla
Copsychus saularis
Family: Nectarinidae
Nectarinia zeylonica
Nectarinia asiatica
Family: Passeridae
Passer domesticus
Dendronanthus indicus
Family: Motacilidae
Motacilla alba

Black-rumped
Flameback

Rufous Woodpecker
Fulvous-breasted
Woodpecker

Rose-ringed Parakeet
Red-breasted Parakeet

Brown Shrike
Black-hooded Oriole
Black Drongo

Rufous Tree-pie
House Crow
Jungle Crow

Red-vented Bulbul

Common Tailorbird
Blyth’s Leaf Warbler
Clamorous Reed
Warbler

Asian Pied Starling
Chestnut-tailed Starling
Jungle Myna

Common Myna

Taiga Flycatcher
Oriental Magpie Robin

Purple-rumped Sunbird
Purple Sunbird

House Sparrow
Forest Wagtail

White Wagtail

<=3 00

o< TV

X 0

R
M

M

Ra

VvC
Ra

Ra

FC
VvC
VvC
VvC

Ra
Ra

VvC

VvC

VvC

FC

LC

LC

LC

LC

LC

LC

LC
LC

LC
LC

LC

LC

LC

LC

NT

LC

LC

LC
LC

LC
LC

LC

Note: LS - Local Status, CS - Country Status, GS - Global Status, R - Resident, M - Migratory, VC - Very

Common, C - Common, FC - Fairly Common, Ra - Rare, LC - Least Concern, NT - Near Threatened

Number of bird species according to the order: The significant number of species
(45.7%) and generae (40%) were recorded from the Order Passeriformes and the
minimum number of species (2.2%) and generae (2.5%) recorded from Suliformes and
Accipitriformes, respectively.
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Passerine birds: Among the Order Passeriformes, family Sturnidae comprised the highest
number of species (8.7% of the total and 19.1% of the passerines). Five generae consisted
(Corvus, Acrocephalus, Sturnus, Acridotheres and Nectarinia) the maximum number of
species (two, i.e. 4.5% of the total and 9.5% of the passerine species). Thirteen (8 Non-
passerines and 5 Passerines) of the 26 recorded families contained single species.

Non-passerine birds: In case of non-passerine, Family Ardeidae consisted of the highest
number of genera (four, i.e. 10% of the total and 16.7% of the non-passerines) and
species (four, i.e. 8.7% of the total and 16% of the non-passerines) (Table 2). Psittacula
consisted of the maximum number of species (two, i.e. 4.4% of the total and 8% of the
non-passerines).

Passerines
46%

Non-passerines
54%

Fig. 3. Percentage of passerine and non-passerine species.

Migratory
13%

Resident
87%

Fig. 4. Percentage of resident and migratory species.
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Local status of the recorded bird species: During the study period the maximum number
of species (15) were locally rare, 12 species were common, 10 very common and 9
species were fairly common (Fig. 5). Among the passerine species 7 were very common,
7 common, 5 rare and 2 fairly common and in non-passerine 10 rare, 7 fairly common, 5
common and 3 very common species recorded.

35%
30%
25%

g 20%
2 15%
10%
5%

0%

Common Very commaon Fairly comenan
Local status

Fig. 5. Local status of the recorded species.

Bird species based on their food habit: Among the recorded species, the highest numbers
of birds (18 species) were insectivorous than the other types of birds (piscivorous,
frugivorous, omnivorous, granivorous, scavengers, nectarivorous and carnivorous) (Fig.
6).

Scavengers Carnivorous
7%

Piscivorous

LI

Fig. 6. Bird species based on their food habit.
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Temporal variation: This study reported that the maximum numbers of bird species
(36.22%) were recorded during winter due to abundance of migratory species than the
other two seasons (monsoon, summer) (Fig. 7). Shome et al. (2022) also found the
highest species diversity in winter.

35.08%

I.\'l”-.‘?r _ ]622n‘

g Monsoon
]

S“'nmo' _ zsm

% 100 20% 0% 40%

Fig. 7. Temporal variation of bird species in the BNM premises.

From hierarchical cluster analysis it is revealed that the Euclidean distance between the
recorded birds in monsoon and winter are much closer than summer (Fig. 8). That means
the recorded birds in winter and monsoon is more similar.

P o1

1L

Dutarce
.
e

Fig. 8. Euclidean distance between the number of birds in different seasons.

Heterogeneity of birds in relation to temperature and precipitation: The bird species
heterogeneity was negatively correlated with temperature (y = -0.011x + 1.118, R? =
0.262) and precipitation (y = -0.000x + 0.835, R? = 0.048) in this area (Fig. 9). That
means, the highest number of species were recorded when the temperature was low and
minimum precipitation recorded.
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Fig. 9. Relationship of bird species diversity with temperature (a) and rainfall (b) of the study area.
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Fig. 10. Family wise tree species in the BNM premises.
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Plate 2. Some breeding birds in the BNM premises (Photo credit: Author).
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Breeding birds in the BNM premises: Among the total recorded species 31.11% birds
(Plate 2) used the study area for breeding purposes. Tree holes, bank of the pond, tree
canopies and roof top of the main building of the Bangladesh National Museum were the
preferred breeding sites in this area (Plate 3).

Interaction of birds with tree species: A total of 63 tree species (556 individuals), under
34 families were recorded to be used by birds for different purposes. Family Fabaceae
was dominant (9.52%) (Fig. 10). Most of the trees (59%) were used for roosting followed
by feeding (30%) and nesting (11%).

Plate 3. Some preferred bird breeding sites in the BNM premises; (a) tree hole, (b) bank of the
pond and (c) roof top of the museum’s building (Photo credit: Author).
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Conservation values: This study revealed that the diversified habitats of BNM premises
i.e.; aquatic habitat (pond), flowering, fruiting, roosting and nesting trees supports
different types of bird. Different habitats shelter different species of birds, such as a large
pond (0.50 acres) containing fishes and aquatic insects which supports 8 species of
piscivorous birds. This habitat occupied by 30% fruit plants which provide food (fruits)
for frugivorous birds (6 species).

Conclusions

Bangladesh national museum (BNM) premises are restricted and prohibited to access
general people for avoiding excessive crowd, ensuring museum safety and healthy
environment of avifaunal species. There is no record of anthropogenic activities in this
area. Birds are enjoying this area through nesting, foraging, feeding and resting. Some of
the species are living throughout the year in this area without any human disturbance.
Even migratory birds are using this area as a stopover while they are flying over a
thousand miles from their home country. Thus, BNM ensures a healthy and secure habitat
which is rich with different foods and nesting opportunities, provides tremendous
ecological benefits along with functional value to birds as well as other animals. BNM
plays a great role in conservation of bird species in such an overcrowded unplanned
capital city.
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Abstract

The extraction of Rare Earth Elements (REESs) is important for clean energy, electronics,
and high-tech materials. While minerals like monazite and bastnésite are the main
sources, granite is also being studied as a backup source because it contains REE-rich
minerals such as apatite, zircon, and allanite. But extracting REEs from granite is
difficult due to its hardness, low REE content, and radioactive materials, which make
separation and recovery more complex. This paper reviews different extraction methods,
including standard physical processes, bio-based techniques, and newer, greener
methods like using ionic liquids. Additionally this study also reviews the importance of
finding cleaner, more efficient ways to recover REEs from granite, focusing on better
results with less harm to the environment. The findings show that pre-treatment with
microwaves reduces the strength of the rock, making it easier to process, and acid
leaching after this treatment improves the REE extraction rate.

Key words: Rare Earth Elements; Granite Leaching; Microwave Pre-treatment;
Sustainable Extraction

Introduction

REEs consist of 17 elements, including 15 lanthanides, Yttrium (Y), and Scandium (Sc),
with similar chemical properties (Hoshino et al., 2016; Hu et al., 2004). Although widely
distributed in the Earth's crust, Promethium (Pm) is excluded due to its radioactive
nature. REEs are critical for modern technologies, particularly in clean energy and
electronics, where they are used in permanent magnets for electric vehicles (Dent, 2012),
wind turbines (Per Kalvig and Machacek, 2018), and electronics (Daigle and DeCarlo,
2021). REEs also play an essential role in catalysts for petroleum refining (Nieto et al.,
2013), pollution control (Patel et al., 2024) , medical imaging (Reddy and Pranav, 2024).
The global demand for REEs continues to rise, driven by the shift toward renewable

*Corresponding author: <dr.forrukhhossainkhan@gmail.com>.


http://doi.org/10:3329/jasbs.v51i2.86982

194 Yesmin et al.

energy (Drobniak and Mastalerz, 2022). China dominates the REE market, holding
significant reserves and leading in production (Massari and Ruberti, 2013). Due to their
low concentrations, REEs are typically obtained as byproducts during the processing of
other minerals (Jha et al., 2016), with common minerals such as allanite, bastnaesite, and
monazite being the primary sources of REEs (Lashen et al., 2016). However, granite,
typically composed of quartz, mica, and feldspar, has emerged as an underutilized source
of REEs (Balaram and Sawant, 2022). A-type and S-type granites contain REE-rich
minerals like apatite, zircon, allanite, and monazite, and weathering processes can
concentrate these elements in regolith-hosted deposits, offering easier extraction options
than primary ore bodies (Bucher and Seelig, 2018; Li et al., 2017). Granite extraction
presents unique challenges, including the presence of radioactive elements such as
thorium (Th) and uranium (U), which complicate the process (Balaram, 2023a).
Analytical techniques like ICP-MS, gamma spectrometry, and SEM-EDS are crucial for
understanding ore composition and optimizing extraction methods (Pinto et al., 2012).
Eco-friendly methods such as ionic liquids and bio-extraction offer sustainable options
for recovering rare earth elements (REEs). lonic liquids allow for selective and low-
impact extraction, while bio-extraction uses microorganisms to recover REES in a cost-
effective and environmentally safe way. The results show that using microwave pre-
treatment weakens the rock, making it easier to break down, and that acid leaching after
this step leads to better REE recovery.

Mineralogical specification of REE in granite

REEs possess unique chemical, physical, magnetic, and luminescent properties, owing to
their distinctive atomic structures and electronic configurations (Dushyantha et al., 2020).
Analyzing REE distribution within granite is essential for developing efficient extraction
methods, as highlighted in several studies.

Nature of occurrence of REES in granite

In granite, REEs are primarily concentrated in accessory minerals like monazite,
bastnasite, and xenotime, which are often part of the igneous mineral assemblage. These
minerals are important for the primary extraction of REEs from granite deposits (Ishihara
et al., 2008) (Table 1). Demonstrates various granite types along with their concentration
of REEs and economic potential, highlighting the correlation between mineral
composition and REE concentration.
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Table 1. Demonstrates various granite types along with their concentration of REEs and economic
potential, highlighting the correlation between mineral composition and REE concentration.

Country Types/classification ~ Concentration of ~ Mineral composition Reference
names of Granite REE( ppm)
USA (New Granites (Various Tajo Granite: Monazite, zircon, (Dietz and
Mexico) Types) / Peralkaline  174.9 (avg.), apatite,feldspars,fluorite, McLemore)
Granite Sevilleta Granite:  xenotime,thorite, allanite,
107.1 (avg.), samarskite
Gallinas Granite:
264.5 (avg.)
China Peralkaline Granites  Dingnan Biotite Alkali feldspars, quartz, (Zhao et al.,
(Jiangxi /HREE-enriched Granite: 358,429  biotite, zircon, aegirine, 2022)
Province) Granites ppm, Wuliting fluorite,allanite, samarskite,
Mafic Biotite xenotime
Granite: 344 ppm
Cameroon Granites (S-type, Weathered Quartz, alkali feldspars, (Sababa et al.,
(Biou Area) Peraluminous) / materials: 200to  biotite,muscovite, 2021)
Weathered Granites 1,400 ppm plagioclase,zircon,
monazite,apatite, fluorite
Egypt (W. Monzogranites / 43 ppm (average)  Plagioclase, quartz, alkali (Saleh et al.,
Hawashia, Intrusive Granites feldspars, biotite 2019)
North Accessory minerals: apatite,
Eastern zircon
Desert)
Indonesia A-type Unggan Average REE = Quartz, feldspar, mica (dark  (Irzon et al.,
(Sijunjung, Granite 860 ppm, with red coarse-grained granite) 2018)
West Laand Nd asthe  with significant presence of
Sumatra) major REE Ga, Nb, and Y, indicating

A-type affinity

Major and minor mineral constituents

REEs occur in various mineral classes such as oxides, phosphates, silicates, carbonates,
and halides (Balaram and Sawant, 2022), but current production is primarily sourced
from fewer than ten key minerals, notably bastnésite, xenotime, and monazite (Jordens
et al., 2013). In granite systems, important REE-bearing minerals include apatite, allanite,
xenotime, and zircon (Zhang et al., 2021; Ishihara et al., 2008; Anitha et al., 2020b).
Studies from southern Jiangxi Province (China) and Skye (UK) show significant LREE
enrichment in allanite and apatite (Ishihara et al., 2008; Anitha et al., 2020a).
Additionally, ion-exchangeable clays formed from the weathering of minerals such as
allanite, titanite, and fluorocarbonates are major hosts for secondary REEs (Kanazawa
and Kamitani, 2006; Sanematsu et al., 2015). Less commonly, minerals like britholite
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and thorite also contribute to REE distribution in some granite complexes (Zozulya et al.,
2019; Santana and Botelho, 2022).

Spectroscopic and mineralogical analysis: Characterization Method

Accurate identification and quantification of REEs require a combination of elemental,
isotopic, and mineralogical techniques. ICP-MS is widely used due to its sensitivity and
ability to detect low REE concentrations in rock and mineral samples (Alnour et al.,
2015; Navarro et al., 2008). For in-situ measurements, LA-ICP-MS allows REE mapping
within individual minerals without full digestion (Sindern, 2017; Jarvis and Williams,
1993). XRD and SEM-EDS are used to identify REE-hosting minerals and determine
their textural relationships within the rock (Balaram, 2023b). INAA is also effective for
multi-element analysis, offering high sensitivity without the need for chemical separation
(El-Taher, 2007; Silachyov, 2020). For rapid, non-destructive elemental assessment, XRF
is used, though with lower sensitivity for trace REEs; it performs better when combined
with pre-concentration or calibration methods (Srivastava and Premadas, 1999; Sitko
et al., 2005). Raman spectroscopy can support the identification of REE-bearing
phosphates, especially in lateritic or weathered granites (Zhukova et al., 2022).

Processing techniques for rare earth element recovery from granite

REEs, due to their similar ionic sizes and stable trivalent states, are challenging and
costly to separate. Efficient isolation methods have been the focus of extensive research,
with fractional crystallization being an early technique that exploits slight solubility
differences in REE salts.

Beneficiation techniques: Physical approaches: (Gravity and Froth flotation)

Physical separation techniques are often used as a pre-concentration step in REE
extraction from granite-hosted ores, where REEs are found in minerals like monazite,
xenotime, and allanite. These methods help remove gangue before applying
hydrometallurgical processes. Gravity separation exploits the density contrast between
REE minerals (specific gravity ~2.9-7.2) and lighter gangue (2.5-3.5) (Somani et al.,
2017). Devices like shaking tables, spiral concentrators, and centrifugal separators (e.g.,
Falcon, Knelson) are used to concentrate REE-rich particles. The Wilfley shaking table
has shown effectiveness in processing granite-derived ores, as demonstrated in studies
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from Wadi Abu Dob, and combined use of spirals and centrifugal methods has enhanced
recovery in Eastern Siberia (Hassan, 2023; Khokhulya et al., 2021). Froth flotation is
widely used to separate REE-bearing minerals, particularly when associated with gangue
minerals like ilmenite, rutile, quartz, and zircon. Successful separation depends on
tailoring flotation parameters reagents, pH, and surface chemistry to the ore's mineralogy
(Abaka-Wood et al., 2016). Avazpour et al., (2021) demonstrated that using a Maxblend
impeller significantly improves recovery and enrichment (65% and 3.85x, respectively),
while minimizing environmental impact.

Integrated metallurgical extraction methodology for REE separation

An integrated metallurgical extraction approach for the separation of REEs involves the
combination of various techniques. This comprehensive methodology enhances the
efficiency of REE recovery by addressing the complexities of mineral matrices,
optimizing the purification process.

Pre-Treatment (Thermal)

Granite’s hardness requires high energy for comminution. Pre-treatment methods like
microwave heating, thermal breakage, and ultrasonic reduce energy use by weakening its
structure. Microwave heating is the most energy-efficient, causing localized damage and
reducing compressive strength (Somani et al., 2017; Pressacco et al., 2023). Ji and Zhang
(2021a) showed that thermal treatment at 600 °C improved REE recovery from kaolinite
to 92%, compared to <20% with mechanical grinding. In further studies, thermal pre-
treatment followed by acid leaching significantly boosted REE recovery from both
kaolinite and phosphatic clay to over 80% (Ji and Zhang, 2021b; Ji and Zhang, 2021a).

Hydrometallurgy: Methods and Application

Physical beneficiation methods are often ineffective for REE recovery due to mineral
complexity, making chemical leaching essential (Liu and Chen, 2021). Table 2 shows the
summary of Hydrometallurgical REE Extraction Methods: Reagents, Advantages, and
Limitations.

Enhance recovery and purification of REEs

The purification of REEs requires removal of impurities often present in processing
streams. Gupta and Krishnamurthy (1992) reported methods such as vacuum melting,
electrorefining, zone refining, and solid-state electrotransport to eliminate volatile,
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Table 2. Summary of Hydrometallurgical REE Extraction Methods: Reagents, Advantages, and
Limitations (W. Liu et al., 2024) (Hazan et al., 2022) (Prasastia et al., 2015) (Merroune et al., 2024;
Xie et al., 2014).

Method Target REE Host Typical Advantages Limitations
Mineral(s) Reagent(s)/Process
Acid Granite-associated H>SOs, HCI, HNOs — High LREE recovery  Less effective for
leaching silicate minerals commonly used mineral  (~85%), well-suited monazite; acid
(e.g., allanite, acids for silicate REE for granite silicates. waste generation.
apatite) dissolution .
Alkaline Phosphate-rich NaOH. Efficient breakdown High
Leaching minerals (e.g., of phosphate matrix; temperature;
monazite in granite) selective REE caustic waste
liberation. handling.
Sequential  Mixed mineral Stepwise acids/bases Phase-specific REE Lab-scale
Leaching phases in weathered  (e.g., acetic acid, HNOs,  targeting; improved complexity;
granite NaOH) depending on overall recovery. slower and
mineral matrix. reagent-
intensive.
Solvent Leachate from D2EHPA, TBP, High selectivity and Multistage; uses
Extraction  previous leaching HEHEHP, Versatic 10, purity; widely used at  hazardous
(SX) steps (acidic or Aliquat 336 — organic industrial scale. organic solvents.

alkaline)

solvents for REE
separation.

metallic, and interstitial impurities. SX is commonly used to purify REEs from pregnant
leach solutions (PLS), utilizing kerosene as diluent and P507 as extractant, with
scrubbing and stripping stages. Due to similar REE behaviors, some SX systems exceed
1500 stages (McNulty et al., 2022). Precipitation methods using hydroxides, carbonates,
sulfates, and oxalates are also widely applied (Han, 2020). U and Th, common in
monazite and xenotime, are removed via selective precipitation, leaching, or solvent
extraction (Garcia et al., 2020). Combined approaches precipitation, sorption, and
extraction efficiently separate radioactive impurities (Mukhachev et al., 2021), while
selective Th precipitation is used industrially, And ion exchange with dual resins enables
>99% recovery of REEs and U [96]. Impurities such as Co, Zn, Cu, Pb, Cr, Fe, Mn, Ni,
and others are typically removed via ion exchange, SX, adsorption or precipitation (Altas
et al., 2018). Judge and Azimi (2020) provide a detailed review on recent impurity
removal advancements. Cerium purification via ceric hydroxide and manganese dioxide
achieves >98% recovery and 99-99.5% purity (Abreu and Morais, 2010). REE
processing involves roasting, leaching (acid/alkali), and subsequent purification by
techniques such as ion exchange, SX, precipitation, bioleaching and membrane
separation (Judge and Azimi, 2020).
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Recent developments and innovations in REE extraction and purification

REE recovery from ores is limited to 50-80% due to process constraints (McNulty et al.,
2022). Table 3 shows the. Comparison of Advanced Methods for REE Extraction:
Biohydrometallurgy, lonic Liquids, Polymer-Based Materials, and Membrane Separation.
With rising demand, focus is shifting to alternative resources and eco-friendly methods.
Clay in weathered granite shows potential for HREE extraction, though traditional
methods are ineffective. Greener alternatives like in-situ leaching with ammonium salts
are being explored (Azimi, 2025). Fig. 1 shows the schematic diagram depicts the
bioleaching mechanisms and ionic-liquid mechanisms.

Complications in the extraction of REEs and recommendation

REE extraction from granite is challenging due to uneven distribution across ore minerals
and alteration processes, such as K-silicate, sericitic, and tourmalinization, which can
result in the loss of specific REEs (Alderton et al., 1980). Alterations can form REE-rich
minerals like cerite and bastndsite but also cause unpredictable changes in composition.
Granite's hardness complicates physical separation, requiring energy-intensive grinding.
Extracting REEs from complex mixtures is time-consuming and energy-demanding,
especially for high purity. The presence of radioactive elements, such as uranium and
thorium, further complicates extraction and raises environmental and health concerns
(Taalab et al., 2024). A multi-method approach is proposed for REE extraction from
granite to overcome challenges related to its hardness, low REE concentrations, and
environmental impact.1. Microwave-Assisted Acid Leaching. The use of microwave
heating weakens the granite’s dense structure, reducing the energy needed for grinding
and improving the efficiency of subsequent acid leaching. Advantages: High recovery
rates (up to 92%), cost effective by reducing grinding energy and chemical usage,
environmentally sustainable, minimizing energy consumption and chemical waste,
Scalable for industrial applications. 2. lonic Liquid-Based Extraction. It can be
customized for high selectivity of lanthanides, improving the purity of extracted materials
while being environmentally friendly and recyclable. Advantages: High selectivity for
REEs, improving purity, Eco-friendly due to low toxicity and recyclability, Sustainable
with minimal chemical waste. Disadvantages: High cost and limited scalability for large-
scale applications, currently in the early stages.
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Tonic liquids phase

Rare earth elements extraction set-up
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Fig. 1. The schematic diagram depicts the bioleaching mechanisms and ionic-liquid mechanisms

(Arrachart et al., 2021; Shi et al., 2023).
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Conclusion

Granite contains REEs, but traditional extraction methods are energy-intensive and
environmentally challenging. Microwave-Assisted Acid Leaching is recommended for its
ability to enhance ore reactivity, reduce energy use, and improve recovery rates, offering
a cost-effective and environmentally friendly solution. Additionally, lonic Liquid-Based
Extraction provides a selective, sustainable alternative to traditional solvents, with high
potential for purity and minimal waste, though it remains in the early stages of industrial
use. Combining these methods optimizes REE recovery from granite, ensuring better
efficiency, sustainability, and reduced environmental impact.
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