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Message from Chief Guest

It is a pleasure to know that the Bangladesh Society of Plant Science and Technology
(BSPST) is going to organize a Second Annual Conference on 23-24 January 2023 at
the Horticultural Centre, Jhilangjha, Cox's Bazar. The recently formed society, BSPST,
has begun its journey with an international seminar in 2021 and has been progressing
well in the field, I see. Disciplines viz., Plant Physiology & Ecology, Morphology &
Taxonomy, Biodiversity & Conservation etc. form the foundation of other subjects like
Plant Production, Protection and Crop Improvement. Hence, investigating and
understanding processes, and mechanisms of stress physiology helps formulate
management and breeding of new crops, likewise understanding ecology for the climate
smart Agriculture, and acquiring in-depth knowledge on biodiversity for conservation of
Plant Genetic Resources.

The current theme of the Conference, '"Plants for Food, Health and Resilient
Environment" is an important area that needs to share, discuss and arrive at
recommendations to boost crop production under a changed climate, especially under
Bangladesh conditions. I am happy to learn that around sixty abstracts have been
submitted and expect the participants would present, discuss and recommends valuable
findings to ultimate users/farmers. The professional society has an important role to
guide course-curricula in teaching, providing solutions to solve problem-based issues,
and catering training to the farmers, Agro-entrepreneurs and resolving challenges
through implementing collaborative research projects in the specific subject areas, and
the society BSPST has been marching well in this direction.

I thank the society for inviting me as Chief Guest and wish success of the second
Annual Conference of the Bangladesh Society of Plant Science and Technology.

I -\54.5 &

Prof. Dr. Lutful Hassan
Vice-Chancellor

Bangladesh Agricultural University
Mymensingh



Message from Special Guest

It is a great honour and pleasure for me to be invited to say some words during this
opening ceremony of the second conference organized by the Bangladesh Society of
Plant Science and Technology on "Plants for Food, Health and Resilient Environment".
I would like to thank to the members of BSPST for arranging such time demanding
issue. The conference showcases the research findings of leading plant scientists of ours
and I am very pleased to see the focus that this conference places on supporting and
encouraging young researchers also.

The Government's commitment to fundamental research and raising the profile of
science set out how the Government is setting its priorities for research, science and
technology and the process that will unfold throughout the rest of the year. Fundamental
research is vital for any advanced society. It is from such research that innovations
emerge that contribute to our economic and social development.

We know that we produce high-quality agricultural research in Bangladesh most
probably the only world class research in ours. In fact, using the traditional academic
measures of research quality, we are doing very well. But we need to think well beyond
impact as measured by publications and citations.

So, if there is one message, | want to get across today, it's that partnerships are
fundamental to deliver the transformational potential of science and technology in
sustainable development to build the Sonar Bangla as the Father of the nation dreamed
about.

I wish you all the best.

(Dr. Shaikh Mohammad Bokhtiar)
Executive Chairman

Bangladesh Agricultural Research Council
Farm Gate, Dhaka 1215




Message from President

This is my great pleasure in welcoming participants and guests to the second Annual
Conference on 23-24 January'23 to be organized by the Bangladesh Society of Plant
Science and Technology (BSPST). The current theme of the conference, "Plants for
Food, Health and Resilient Environment" is practically a time-demanded area where
researchers would attend, share and present their findings in achieving food and
nutrition security in changing Climate. The society, BSPST, has been founded in 2020
and begun its head journey with the first International Conference entitled "Plants for
Sustainable Environment and Food Security'" held in 2021 housing five plenaries
and thirty-five other abstracts. This year I am glad that fifty-seven abstracts have been
submitted covering plant physiology, ecology, taxonomy, morphology and other fields
of Agricultural Botany/Crop Botany.

Crop production has continually been challenged by multifarious abiotic stresses viz.,
drought, salinity, waterlogging etc. and it is the responsibility of Plant Physiologists to
devise techniques to alleviate stress providing sustainable yield. The other scenario of
current climate change points to investigating environmental attributes in a way to
formulate a resilient climate suitable for sustainable crop production. Matter of fact all
other attributes like identification of stress tolerant morphological and anatomical
structures, and biotechnological approaches are urgently needed to produce good crop
yield and to help aid in food and nutrition security in Bangladesh in the particular and
the hungry world on the other. I urge participants would share, discuss and recommends
approaches and techniques for good yield in one hand, and identify research areas that
are urgently needed to be investigated.

I wish the second Annual Conference of BSPST a success.

o
Dr. Md. Solaiman Ali Fakir

President, BSPST

&

Professor, Department of Crop Botany

Bangladesh Agricultural University, Mymensingh



Message from General Secretary

The Bangladesh Society of Plant Science and Technology was founded in June 2020
with the goal of increasing the professionalism of plant scientists working in research,
extension, and academic settings. Graduates from crop botany, agricultural botany, crop
physiology & ecology, and plant physiology are involved in this journey. To better
understand fundamental agricultural processes and functions, namely photosynthesis,
respiration, nutrition, assimilation, partitioning, and increasing tolerance for biotic and
abiotic challenges, plant physiologists have a greater role to play. Plant physiology,
plant ecology, plant taxonomy & biodiversity, biotechnology, microbiology, mineral
nutrition, seed biology, etc. are among the current trends in plant science research being
organized in Bangladesh.

Around 60 scientists and academicians from various universities, research institutes,
extension workers, and NGOs from home and abroad are participating, sharing their
research outcomes, and exchanging their views. The thematic area of the conference
encompasses the following subthemes: plant physiology and ecology, plant abiotic
stress tolerance, climate smart agriculture, post-harvest physiology and food processing,
plant taxonomy and biodiversity, economic botany and medicinal plants, plant anatomy
and biotechnology, plant embryology and seed biology, and underutilized plants.

I hope and believe that the two-day conference will stimulate research in Bangladesh.

— =
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Md. Abdul Baset Mia, Ph. D

General Secretary, BSPST

&

Professor, Department of Crop Botany

Bangabandhu Sheikh Mujibur Rahman Agricultural University
Gazipur 1706



Program

Date :23-24 January, 2023
Venue : Horticulture Center, Cox's Bazar

23 January 2023

9.30 am

Recitation from the Holy Books

9.40 am

Welcome Address by

Dr. Md. Abdul Baset Mia

Secretary, BSPST and Professor

Department of Crop Botany

Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur

9.50 am

Keynote Speech by

Dr. Jiban Krishna Biswas
Executive Director

Krishi Gobeshona Foundation (KGF)
BARC Complex, Dhaka

10.20 am

Address by the Special Guests

Dr. Shaikh Mohammad Bokhtiar

Executive Chairman

Bangladesh Agricultural Research Council (BARC)
Farmgate, Dhaka 1215

10.50 am

Address by the Chief Guest

Professor Dr. Lutful Hassan

Honorable Vice-Chancellor

Bangladesh Agricultural University, Mymensingh

11.10 am

Vote of Thanks by

Professor Dr. Kamal Uddin Ahamed

Former Vice-Chancellor

Sher-e-Bangla Agricultural University, Dhaka

11.20 am

Address by the Chair

Dr. Md. Solaiman Ali Fakir

President, BSPST & Professor

Department of Crop Botany

Bangladesh Agricultural University, Mymensingh.

11.30 am -1.30 pm

Technical Session-I

2.30 pm-5.00 pm

Technical Session-II

5.0 pm-6.0 pm

Poster Session

24 January 2023: Sight-seeing tour
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Executive Committee of the BSPST for the year 2022-2024

Name

Designation

Prof. Dr. Md. Solaiman Ali Fakir

President

Prof. Dr. A. F. M. Saiful Islam

Vice-President 1

Dr. Md. Amzad Hossain

Vice-President 2

Prof. Dr. Md. Abdul Baset Mia

General Secretary

Prof. Dr. Sripati Sikder

Joint Secretary 1

Prof. Dr. Md. Masudur Rahman

Joint Secretary 2

Mr. Haider Igbal Khan

Treasurer

Prof. Dr. Mohammad Mahbub Islam

Publication Secretary

Prof. Dr. Abu Khayer Md. Muktadirul Bari Chowdhury

Joint Publication Secretary

Prof. Dr. Kamrun Nahar

Seminar and Cultural Secretary

Prof. Dr. Kamal Uddin Ahamed Member
Prof. Dr. Jalal Uddin Ahmed Member
Prof. Dr. Md. Habibur Rahman Pramanik Member
Prof. Dr. Md. Alamgir Hossain Member
Prof. Dr. Md. Abdul Kayum Member
Dr. Md. Ismail Hossain Member
Dr. Md. Tariqul Islam Member
Dr. Md. Sazzadur Rahman Member
Dr. Mira Rani Das Member
Dr. Md. Ayub Hossain Khan Member
Mr. Md. Mosharoff Hossain Member
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Different Committees of the 2nd Conference of BSPST 2023

Conference Organizing Committee

Prof. Kamal Uddin Ahamed Convener
Prof. Dr. Md. Solaiman Ali Fakir Member
Prof. Dr. A. F. M. Saiful Islam Member
Dr. Md. Amzad Hossain Member
Prof. Dr. Md. Abdul Baset Mia Member
Prof. Dr. Jalal Uddin Ahmed Member
Prof. Dr. Md. Alamgir Hossain Member
Prof. Dr. Md. Abdul Kayum Member
Prof. Dr. Sripati Sikder Member
Prof. Dr. Md. Masudur Rahman Member
Prof. Dr. Mohammad Mahbub Islam Member
Prof. Dr. Abu Khayer Md. Muktadirul Bari Chowdhury | Member
Prof. Dr. Kamrun Nahar Member
Dr. Md. Ismail Hossain Member
Dr. Md. Tariqul Islam Member
Dr. Md. Sazzadur Rahman Member
Dr. Mira Rani Das Member
Mr. Md. Mosharoff Hossain Member
Mr. Haider Igbal Khan Member
Prof. Habibur Rahman Pramanik Member Secretary
Registration and Reception Committee

Prof. Dr. Md. Abdul Baset Mia Convener
Prof. Dr. Md. Habibur Rahman Pramanik Member
Dr. Md. Ismail Hossain Member
Prof. Dr. Sripati Sikder Member
Prof. Dr. Md. Masudur Rahman Member
Prof. Dr. Mohammad Mahbub Islam Member
Dr. Mst. Salma Pervin Member
Dr. Mira Rani Das Member
Mohammad Ayub Hossain Khan Member
Dr. Md. Tariqul Islam Member
Dr. Kohinoor Begum Member

Dr. Md. Ashabul Haque

Member Secretary
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Seminar and Publication Committee

Prof. Dr. Md. Alamgir Hossain Convener
Prof. Dr. Md. Masudur Rahman Member
Prof. Dr. Totan Kumar Ghosh Member

Prof. Dr. Kamrun Nahar

Member Secretary

Food, Accommodation and Event Management Committee

Prof. Dr. Md. Sabibul Haque Convener
Prof. Dr. Kamrun Nahar Member
Dr. Md. Rabiul Islam Member
Mr. Haider Igbal Khan Member
Dr. Hirendra Nath Barman Member
Ms. Sushmita Rani Saha Member
Md. Saidur Rahman Member
Mr. Md. Ashik Mia Member

Prof. Dr. Md. Masudur Rahman

Member Secretary

Finance Committee

Prof. Dr. AFM Saiful Islam Convener
Prof. Dr. Md. Habibur Rahman Pramanik Member
Prof. Dr. Sripati Shikder Member
Mr. Haider Igbal Khan Member
Prof. Dr. Mohammad Mahbub Islam Member
Dr. Mst. Kohinoor Begum Member
Prof. Dr. Md. Abdul Kayum Member
Dr. Md. Ayub Hossain Khan Member
Mr. Md. Mosharoff Hossain Member

Dr. Md. Sazzadur Rahman

Member Secretary
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox's Bazar
List of Abstracts
Abstract Title Page

no. no.

1 Molecular dissection of physiological elicitation in fruit with reference to redox 12
homeostasis

2 Exploring antimicrobial potentiality with extract and nanoparticles synthesized 13
from duckweeds

3 Importance of colored rice for human health 14

4 Genetic characterization of leaf endophytes synthesizing silver and ZnO 15
nanoparticles isolated from medicinal plants (Ocimum sanctum, Azadirachta
indica) and development of nanoformulations against soil borne plant pathogens

5 In vitro propagation and phytochemical screening of the medicinal plant 16
Glycyrrhiza glabra

6 Artificial ripening accelerated the total sugar, phenolic content and antioxidant 17
capacity of sukkari dates at khalal stage

7 Physiological behavior and yield contributing attributes of Oryza sativa in 18
aerobic and anaerobic conditions

8 Taxonomic diversities and ethnomedicinal uses of plants belong to the family 19
Amaryllidaceae in Bangladesh Agricultural University Botanical Garden

9 Effects of land use change on major biogeochemical attributes of surface soils 20
across a hill topography in Sylhet

10 Bacterial diversity in the rhizosphere zone of black pepper (Piper nigrum L.) 21

11 Morphological variation of different black pepper (Piper nigrum L.) genotypes 22
found in Sylhet region

12 Genome Wide Identification and Characterization of HMG Family Genes in 23
Chinese cabbage (Brassica rapa sp. Pekinensis) and Expression Profiling
Against Abiotic Stress

13 Substitution of chemical fertilizer with organic fertilizer affects soil total 24
nitrogen and its fractions in northern China

14 Supplementation of seaweed extract and alginic acid mitigate drought-induced 25
oxidative stress in rapeseed

15  Climate change adaptation and farm livelihood capitals in coastal Bangladesh: 26
Insights from panel data analysis

16  Morphological characterization of 34 coloured rice genotypes: Seed and 27
seedling descriptors

17  Evaluation of Corchorus olitorious accession lines to figure out salt tolerance 28

potentiality in a typical field condition

18  Morphophysiology and yield responses of black gram under waterlogging stress 29

19 Responses of flax (Linum usitatissimum L.) genotypes to salt stress 30

20  Diversity and therapeutic properties of Phyllanthus plants at Bangladesh 31
Agricultural University Botanical Garden-a review

21  Role of molybdenum in improving physiology, growth and yield in salt affected 32
mung bean plant

22 Growth, yield attributes and yield of tomato (Lycopersicon esculentum Mill) as 33
influenced by indole acetic acid
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox'’s Bazar
List of Abstracts
Abstract Title Page
no. no.
23 Zinc-induced improvement of physiology and yield of salt affected mung bean plants 34
24 Physio-anatomical appraisals of field pea (Pisum sativum L.) under salt stress 35
25  Morphological variation of strawberry genotypes in Sylhet region 36
26  Leaflevel gas exchange capacity and water-use efficiency of hybrid wheat 37
27  Evaluation of selected tea clones performance against drought including 38
biochemical changes in liquor quality
28  Aerobic composting of poultry litter wastes using different bulking agents 39
29 Challenges and opportunities of C, rice bioengineering for rice food security 40

30  Application of diverse marker systems to track SNP linked to qHTSF4.1: a 41
quantitative trait locus for rice heat tolerance

31  Morpho-physiological responses of rice to salicylic acid under drought stress 42

32 Chlorophyll fluorescence and gas exchange appraisals of wheat under terminal 43
heat stress condition

33 Investigation of salinity tolerance through chlorophyll fluorescence at seedling 44

stage in rice (Oryza sativa L.)
34  Phytodiversity in the family Apocynaceae at Bangladesh Agricultural University 45
Botanical Garden

35  Scaling the pressure and release model to address climate shock hazards and 46
disaster risk reduction approaches in the northeast haor basin of Bangladesh
36  Popularization of short duration varieties for Safer Boro-rice production 47

escaping flash flood damage in the haor areas of Kishoregonj

37  Diversity of the genus Clerodendrum (Lamiaceae) in Bangladesh Agricultural 48
University Botanical Garden

38  Screening of coloured rice genotypes based on morpho-physiological traits and 49
yield attributes

39 Morpho-physiological traits and grain yield of rice as influenced by 50
synchronization of phosphorus application and mycorrhizal fungi inoculation
under drought stress

40  Diversity of Ficus L. (Moraceae) species at Bangladesh Agricultural University 51
Botanical Garden

41  Effect of kitchen waste biochar and compost on growth and yield of three winter vegetables 52

42 Physiological role of Allantoin in conferring arsenic-induced oxidative stress in 53
rice (Oryza sativa L.)

43 Investigations of selected underutilized plants as supplemental sources for 54
carbohydrate and protein in Bangladesh

44 Morphological descriptors of Quinoa genotypes— a potential functional crop 55

45  Seed quality and nutrient contents of five leafy vegetables (Fagopyrum 56
esculentum, Chenopodium quinoa, Malva verticillata, Hibiscus sabdariffa and
Dipogon lignosus)

46  Phytonutritional and health importance of Hibiscus sabdariffa var. sabdariffa: 57

Review and indication for Research gaps
47  Diversity in Thunbergia species at Bangladesh Agricultural University Botanical Garden 58
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox’s Bazar
List of Abstracts
Abstract Title Page

no. no.

48  Salt tolerance of some selected tomato genotypes during seed germination and 59
seedling growth

49  Assessment of genetic diversity of bread wheat genotypes for drought tolerance 60
using canopy reflectance-based phenotyping and SSR marker-based genotyping

50  Evaluation of salinity problems and suitable solutions for agricultural production 61
in coastal areas of Satkhira and Khulna

51  Structural and functional annotation of hypothetical protein Osl 04917 from 62
Oryza sativa predicted to be involved in stress resistance

52 In silico identification and characterization of potential cross reactive 63
endogenous allergens in cassava (Manihot esculenta Crantz)

53 Seedling establishment of traditional tea (Camellia sinensis L.) clones grown at 64
Sylhet region

54  Escalation growth and yield of mungbean crops by sink manipulation: A good 65

opportunity to minimize pod picking episode

55  Morpho-physiological and yield contributing characteristics of black pepper 66
(Piper nigrum L.) in Sylhet region

56  Genetic variability for resistance to Fall armyworm in maize 67

57  Selection of red spider mite tolerant clones and management of red spider mites 68
using bio-pesticides for sustainable tea production
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox'’s Bazar

Molecular dissection of physiological elicitation in fruit with reference to
redox homeostasis

M.K. Adak* and A. Kundu

Crop Physiology and Molecular Biology laboratory
Department of Botany,
University of Kalyani, Kalyani, 74 3165, India
* Correspondence: mkadak09@gmail.com

Abstract

Cellular redox is the key to the ripening event at physiological and molecular levels in the
induction of ripening specific genes. Application with various endogenous and exogenous
elicitors induced the water relation, secondary metabolites, anti-oxidation and nuclear
stability of the ripening tissues. Ethylene signaling as well as biosynthetic pathway
governing genes are also responsible to influence the elicitors mediated ripening
phenomena. The present experiment was conducted in the laboratory of plant physiology &
plant molecular biology, Department of Botany, University of Kalyani, Kalyani, INDIA.
Initially, capsicum fruits were selected from the farm in green colored stage and applied with
various concentrations of chitosan with a polyamines mixture. The coating material was
maintained for 7 days of post-harvest storage conditions under cold storage with ambient
light. In another experiment the application of CO, was maintained for 1 hr under 1000-1200
uM CO, in a NaHCO, reacted with dilute HCL In the third experiment, the various
wavelength of light (white, blue, red) and their mixture was applied to freshly collected
green capsicum fruits. The application of Chitosan, CO, and varying wave lengths (physical
and chemical respectively) triggered to turn over the metabolites in fruits through ripening.
Primarily a change of ROS as detected by both in vitro and in vivo indicated peroxidation
reactions in tissue through LOX, carbonyl and MDA activity. Metabolic pathways
concerning fruit cell wall dissolution with dextran hydrolysis, and inter-conversion of acid
—sugar turnover suggested the anabolic pathways. Hydration capacity, secondary
metabolites, and volatile substance accumulation suggested the ripening of specific
characters for post-harvest storage. Secondarily, CO, sensitization with NaHCO,-generated
devices added support to current photosynthesis with NADP malic enzyme and other
dehydrogenase activities. These are attributed to a distinct variation in polyamine content
for cellular integrity as well as anti-oxidation capacities. The combination of chitosan and
polyamine has a distinct response for ethylene biosynthesis and catabolism of ROS. The
individual, as well as combinational treatment, can activate ethylene metabolism gene(s) like
- ACC synthase and ACC oxidase directly control the anti-oxidation metabolism. The
combination of physical and chemical treatments like light, and CO, sensitization regulation
of ETR1, ETR2 isoform an ethylene signaling. Therefore, the study concludes the effectivity
of both physical and chemical elicitors both for ROS and ethylene signaling and ruling for
post-harvest of fruits

Keywords: Chemical elicitors, polyamine, redox, ROS, RNS
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox's Bazar

Exploring antimicrobial potentiality with extract and nanoparticles
synthesized from duckweeds

S K Sil'" and S. Gupta?

"Department of Botany, University of Gour Banga, Malda, India
’Department of Botany, Malda College, Malda, India
* Correspondence: sudiptakrsil@gmail.com

Abstract

Duckweeds are omnipresent almost everywhere in tropical aquatic ecosystems, they prefer
nitrogenous and phosphorus enriched aquatic niches for luxuriant growth. Duckweeds are
the source of proteins and other micronutrients for aquatic poultry farming and also provide
exudates some of the secondary metabolites having counter microbial values. The
duckweeds were randomly collected from the lengths and breaths of the Malda district of
West Bengal and identified as their taxa, thereafter, in vitro growth was established to
maintain uniform growth parameters and to obtain standard metabolite production as far as
possible. The fresh biomass was taken from mid-log growth phase and underwent metabolite
profiling to ascertain the major groups present in the duckweed biomass under study. The
methanolic extract was employed for antimicrobial assay using disc diffusion methods, the
green synthesized silver and zinc oxide nanoparticles were tested for characterization and
antimicrobial potency following the same disc diffusion methods by using different
dose-dependent inputs. Lemna sp. and Spirodela sp. were reported and the
micromorphology based difference between them was worked out using SEM study. The
characterizations of Ag-nanoparticles and ZnO-nanoparticles were carried out using SEM,
TEM, FTIR analysis. The dimension was found to be below 20 nm and the overall shape was
spherical to oval. The flavonoid fraction of the methanolic extract was found to be potent in
terms of antimicrobial potentialities. However, the antimicrobial potency of the
nanoparticles showed a direct correlation with size. Smaller the sizes better the efficacy.
Lemna sp. and Spirodela sp. Were the two duckweed species predominantly present in the
aquatic ecosystems in the Malda district of West Bengal? The flavonoid fraction was found
to be more potent in antimicrobial attributes. The gram positive and Gram negative — both
types of bacteria were found to be controlled using both the plant extract and the green
synthesized nanoparticles from the biomass.

Keywords: Duckweeds, Lemna, Spirodela, nanoparticles
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox's Bazar

Importance of colored rice for human health
Ujjawal Kumar Singh Kushwaha'" and Bisheswar Prasad Yadav?

"National Plant Breeding and Genetics Research Centre, Khumaltar, Lalitpur, Nepal
“Directorate of Agricultural Research, Parwanipur, Bara, Nepal
* Correspondence: kushujjwal@gmail.com

Abstract

Rice is the major staple food crop of Nepal. It provides nearly 35 % of calories and 23 % of
total protein to the whole Nepalese population. Every Nepalese citizen consumes rice about
137 kg per year. Though rice plays a major role in food security in the country, still more than
43 % of the Nepalese population is malnourished. It is because most of the rice consumed by
them is white and finely polished which loses many micronutrients beneficial for human
health. Alternatively, colored rice like black rice, brown rice, and red rice has been found
highly nutritious, and therefore, consumption of these rice varieties could save millions of
dollars used for reducing malnutrition. Black rice contains several useful antioxidants
anthocyanins and a large amount of fiber. Indigenous black rice has been found promising
for alleviating many ailments of the body. This rice increase longevity reduces age and
controls hypertension, diabetes, and obesity. Several pieces of research evidence show that
the daily intake of black rice reduces cancer growth. This paper summarizes the importance
of colored rice to human health and highlights recent research activities regarding black rice
varietal development in Nepal.

Keywords: Black rice, colored rice, Oryza, kings of rice
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox's Bazar

Genetic characterization of leaf endophytes synthesizing silver and ZnO
nanoparticles isolated from medicinal plants (Ocimum sanctum, Azadirachta indica)
and development of nanoformulations against soil borne plant pathogens

Shaik Thahir Basha'*, N.P. Eswara Reddy” and Srinivasa Rao Tumati!

"Department of Veterinary Public Health and Epidemiology, Sri Venkateswara Veterinary University,
NTR College of Veterinary Science, Gannavaram. Andhra Pradesh. India.
“Department of Biotechnology, Institute of Frontier Technology, Acharya NG Ranga Agricultural
University, Tirupati. Andhra Pradesh. India.
* Correspondence: thahirbashas@yahoo.com

Abstract

Over the last two decades, agriculture has witnessed significant changes in terms of plant
pathogens becoming major limiting factors in crop production and emphasizing the
researchers to think out of the box to combat aggressive soil borne plant pathogens. The
introduction of nanotechnology paved a new ray of hope for agricultural sustainability. This
study is aimed to explore new horizons by identifying the potential endophytes from
medicinal plants to replace the non-judicious use of chemical pesticides that are wiping out
countless putative antagonistic microorganisms. The potential endophytes from the
medicinal plants, Ocimum sanctum and Azadirachta indica were identified upon screening
in vitro by dual culture technique, poisoned food technique, and compatibility studies with
systemic and nonsystemic fungicides. Further, greenhouse studies and multilocational field
trials were conducted. The biosynthesis of silver and ZnO nanoparticles by the potent
endophytes was characterized by UV spectroscopy, FTIR and SEM. Moreover, the
development of antimicrobial, and antifungal nanoformulations and their shelf life was
evaluated till 120 days. RAPD and RFLP were employed to assess the molecular diversity
among the potent leaf endophytes. Out of 500 isolates screened (250 from each medicinal
plant), 100% inhibition was exhibited by the 08 potent leaf endophytes viz., PPB01, CB221,
ICB03, CHB190, HAP294, POM333, BUD473 and CAB481 against Sclerotium rolfsii,
Cercospora arachidicola, Sclerotium oryzae, Rhizoctonia bataticola, Aspergillus flavus and
Aspergillus niger. The synthesized silver and ZnO nanoparticles by the eight endophytes
recorded a significant reduction in the percent disease incidence (100%) over 06 pathogens
under the study and substantially increased the plant growth parameters. Further, the
evaluation of cost-effective nanoformulations of silver and ZnO for three consecutive
seasons in field trials was found to be highly promising. The unique fragment of 650 bp
amplified in PPBO1 leaf endophyte has opened up the possibility of developing SCAR
marker. The findings of the present study, especially the rolling out of nanoformulations
have gained tremendous interest among progressive farmers due to their multiple benefits
and shall become a key component of the agricultural practice to control; stem rot of
groundnut, early leaf spot of peanut, charcoal rot of sunflower, dry root rot of chickpea and
sheath blight of rice.

Keywords: Medicinal plants, endophytes, nanoparticles, plant pathogens
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@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox's Bazar

In vitro propagation and phytochemical screening of the medicinal plant
Glycyrrhiza glabra

Ghazala Shaheen*, Naveen Gaurav and Arun Kumar

Department of Biotechnology, School of Applied Sciences, Shri Guru Ram Rai University,
Dehradun, India.
* Correspondence: ghazalabiotech071@gmail.com

Abstract

Licorice (Glycyrrhiza glabra L.) commonly called mulethi is a small perennial shrub
medicinal plant widely used to produce active compounds by ayurvedic and pharmaceutical
industries. World Health Organization reported 80% of people in the developing world use
medicinal plants for primary health and about 40% of compounds are used in the
pharmaceutical industry which directly threatens the over exploitation and extinction of
medicinal plants in the future. However, tissue culture can address the possibilities of
conserving the genetic material and enhancing the production of G. glabra to cater to the
needs of various sectors. The mother plant was collected from nearby villages in Dehradun,
Uttarakhand and later authenticated at the Botanical Survey of India, Northern Regional
Centre, Dehradun. India. In vitro propagation of G. glabra using nodal explants on MS
medium was carried out as per Murashige and Skoog (1962). Phytochemical profiling was
carried out according to standard protocols. Callus was observed on explants within a few
weeks of transfer on MS medium. Shoot and root formation were successful by using MS
medium supplemented with different concentrations of growth hormones. Supplementation
with sucrose and indole-3-acetic acid provided the optimum rate (85%) of bud break, shoot
proliferation, and growth of the nodal explants, root initiation, maximum numbers of roots,
lateral roots formation and total root length. The survival rate was 95% following
acclimatization where the rooted plantlets were initially acclimatized in the growth room
under laboratory conditions followed by transfer to the nursery. New plants were
successfully regenerated from the wild plant. The evaluation of total sugars, total starch,
total tannins, total phenolics, and total flavonoids was recorded as higher in the newly
propagated plant compared to the control. The current study on explants of the newly
propagated plant shall be suitable for the production of desired metabolites through in vitro
propagation unlocking the insight into understanding the biology of biosynthesis and also
providing a suitable alternative for year-round production of metabolites without disturbing
the conservation and management of G. glabra in natural ecosystems.

Keywords: Glycyrrhiza glabra, micropropagation, supplements, phytochemicals
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Artificial ripening accelerated the total sugar, phenolic content and antioxidant
capacity of sukkari dates at khalal stage

Tanjina Alam, Md. Ahasan Habib, Mst. Kohinoor Begum, Md. Shamsul Arefin,
Md. Anisur Rahman and Md. Jahirul Islam*

Physiology and Sugar Chemistry Division, Bangladesh Sugarcrop Research Institute, Ishurdi-6620
Pabna
*Corresponding author, email: jahirulislam213@gmail.com

Abstract

This study was conducted to investigate the acceleration of ripening of Sukkari dates and
their changes in colour, pulp, carbohydrate, vitamin, and antioxidant capacity under nine
individual treatments. Fresh dates at the khalal stage were immersed in normal water for 5
hours or in hot water for 5 mins along with/without NaCl (2%), potassium metabisulphite
(PM, 0.5%) and acetic acid (AA, 1.5%) individually or in combined form followed by
allowed to ripen for 72 h in an aerated incubator at 40 oC. Changes in colour shade, fruit
weight, pulp, texture, total soluble carbohydrates (TSC), total soluble sugar (TSS), beta
carotene, total polyphenol (TPC), total flavonoid (TFC), total condensed tannin, DPPH
radical scavenging activity, FRAP value and overall appearance assessed the efficiency of
the treatment. The treatments T6 (normal water with 1.5% AA + 0.5% PM) and T8 (hot
water with 1.5% AA + 0.05% PM) were found more acceptable which represented soft, less
pungent, brownish and highly attractive with more than 77% and 88% pulp and ripened fruit,
respectively. Results also revealed that T6 manifested higher TSC, TSS, tannin, DPPH
radical scavenging activity and FRAP value with lower beta-carotene, TPC and TFC.
Besides, T8 also performed better for all parameters except beta-carotene.

Keywords: Pulp, beta carotene, total polyphenol, total flavonoid, DPPH radical scavenging
activity, FRAP value
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Abstract

About 90% of the world’s rice production is harvested from irrigated or rainfed lowland rice
fields. Rice requires a soil moisture content of 70% throughout the season. Continuous
flooding is no more needed to have a good yield of rice. The aerobic system of rice
cultivation has been developed very recently where rice can be grown successfully with a
saving of 40-70% irrigation water, it requires less water than lowland rice. In an aerobic
system, water is made available (through rainfed or irrigation practice) to a level where the
plant deserves it to maintain its sound physiological system. Considering the above
mentioned hypothesis, an experiment was conducted at the experimental farm and Plant
Physiology Laboratory of the Department of Agricultural Botany, Sher-e-Bangla
Agricultural University, Dhaka, Bangladesh to assess the growth behavior and yield of
hybrid rice varieties, to characterize the role of stem reserve translocation and current
photosynthate in the yield formation of hybrid and inbred rice varieties under aerobic and
anaerobic conditions. In this research, we used three Systems of cultivation [T1: Low land
transplant (anaerobic) condition; T2: Raised upland (aerobic) condition, and T3: Raised
transplant (aerobic) condition] and five rice Varieties [V1: BRRI hybrid dhan3; V2: Bolaka;
V3: Moina; V4: Gold and V5: BRRI dhan 45], where different morpho-physiological data
was taken for evaluating their performance with complete randomized design and three
replications. Among the different systems of cultivation significant variation was observed
in growth, yield and yield contributing parameters. All the studied hybrid varieties showed
superiority in respect of physiological characteristics, yield and yield attributes in anaerobic
conditions over aerobic conditions. BRRI hybrid dhan3 provided the highest grain yield
(8.05 t ha') at low land transplant conditions. BRRI hybrid dhan3 performed well due to
yield attributes [amount of chlorophyll (2.47 mg g') in its flag leaves, leaf area index (4.25),
shoot reserve translocation (34.97%), grain dry matter accumulated from current
photosynthesis (85.87%), higher filled grains per panicle and 1000 grain weight] than others
varieties and the lowest (4.28 t ha') was obtained from BRRIdhan45 at raised transplant
condition. The results of the present study revealed that Low land transplant conditions with
BRRI hybrid 3 showed the best performance regarding growth, yield and yield-contributing
characteristics of Boro rice varieties than others.

Keywords: Rice, system of cultivation, hybrid, yield
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Abstract

The amaryllis family (Amaryllidaceae) of lily is one of the most recognizable bulbous
(rarely rhizomatous) plant families well known around the world for its distinctive bioactive
alkaloid components, attractive floral traits, and use in traditional medicine. There are 34
distinct lily species in Bangladesh, each with remarkable beauty and traits. The purpose of
this present study is to compile primary documentation of the Amaryllidaceae existing in the
Bangladesh Agricultural University Botanical Garden. A total of twenty (20) species
belonging to nine (9) genera have been identified where Hippeastrum is the largest genus,
with six (6) species, followed by Crinum with four (4) species. Pancratium, Zephyranthes,
and Eucharis, each of these three genera contain two (2) species while the remaining five (5)
genera are each represented by only one species. Common names, Scientific names,
synonyms, applications, economic uses, medicinal uses, and brief descriptions of each
species have been added to the text. Graphical presentations illustrating their categorization
and categories based on a few criteria have been provided for easier comprehension and
identification.

Keywords: Medicinal plants, ethnomedicinal uses, Amaryllidaceae, economic botany

19



@ 2" Conference of BSPST 23-24 January 2023

Plants for Food, Health and Resilient Environment Cox s Bazar

Effects of land use change on major biogeochemical attributes of surface soils across a
hill topography in Sylhet

Md. Tanbir Hasan, Sharifunnessa Moonmoon and Md. Masudur Rahman*

Department of Crop Botany and Tea Production Technology, Faculty of Agriculture, Sylhet
Agricultural University, Sylhet 3100 Bangladesh.
*Correspondence: masudur.cbot@sau.ac.bd

Abstract

Soil biogeochemical processes depend on plant species grown there. Therefore, land use
changes directly or indirectly affect soil quality and nutrient availability. The objective of
this study was to assess the effects of the conversion of forest to cropland on soil physical
and chemical properties as well as on bacterial populations across a hilly topography in
Sylhet. Soil samples were taken from a hill where half of the forest was clear-cut in 2018 and
subsequently tea garden (hereafter cropland) was established. Surface soil (0-15 cm) was
sampled in three different positions on the hill (top, middle and bottom). Soil properties like
soil texture, soil pH, soil EC, soil organic matter (SOM), soil total dissolved solids (TDS),
bacterial population, total N, Ca, Mg and available P were measured. Data showed that soil
texture did not change significantly after four years of land use change. However, other soil
chemical and biological properties differed significantly between land use type and sampling
position. Sampling position significantly affects soil properties like SOM, bacterial
population, total N, available P and fractions of the soil. For example, the highest amount of
SOM and total N was found on the hilltop of the forest and the lowest was found on the
bottom hill of the forest. In general, SOM, soil bacterial population, total N, Ca and Mg
content were higher in the forest but available P content was higher in cropland. Results
showed that there are distinct differences between forest and cropland within four years of
land use change. These changes may be more prominent with time and could develop two
distinct soil biogeochemical systems in the same hill and thus could have different carbon
and nitrogen storage potential.

Keywords: biogeochemical attributes of soil, soil texture, soil chemistry, soil organic matter,
soil total dissolved solids, soil microorganism
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Abstract

Black pepper, the 'King of spices', is distributed all over the world with over 2000 species. It
is the most important and widely used spice in the world and is cultivated in tropical and
subtropical regions. The yield of black pepper depends on multiple factors such as favorable
climatic conditions and soil nutrient availability. Soil microbial community especially
rhizosphere bacteria is responsible for plant nutrition and soil fertility. Therefore,
information about the bacterial community in the rhizosphere zone is important to
understand mineral nutrition availability. The objective of the study was to document the
rhizosphere bacterial diversity of black pepper based on the colony morphology of the
bacteria. Twenty-four soil samples were collected from the rhizosphere of black pepper from
a farmer's field located in Jaintapur, Sylhet. Soil samples were collected with proper
precautions to avoid contamination. Upon serial dilution and culturing bacteria on Nutrient
Agar medium, the colony morphology of the isolates was recorded by visual observation.
Colony morphology features such as shape, color, elevation, size, and the edge of the colony
were recorded. The bacterial colonies showed different morphological characteristics. The
average colony size ranged from 1.5 mm to 1.7 mm. An apparent predominance of round,
flat and smooth colonies with entire edges was observed. Along with that, colonies with
oval-shaped, raised and rough-edged were also recorded. According to the colors, the
isolates could be divided into several groups where white, off-white and yellow were the
most dominant while brown and bluish-pink colonies were quite rare. The results showed
that the rhizosphere bacteria of black pepper vary in their morphology. However, further
study is needed to identify the different groups of bacteria.

Keywords: Soil fertility, spices crops, black pepper, bacterial diversity
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Abstract

Black pepper (Piper nigrum L.), a member of the Piperaceae family, is the most widely used
expensive spice in the world. There are some genotypes available in the Sylhet and
Chottogram regions. The climatic condition of Bangladesh is suitable for the cultivation of
black pepper, yet the country imports about 1500 tons annually worth about BDT 600
million. However, there is scanty information about black pepper genotypes grown in
Bangladesh. This study aimed to characterize the morphological features of black pepper
genotypes grown in the Sylhet region. Healthy, disease-free vines were collected from
different locations in Sylhet and grown in the field at Sylhet Agricultural University. One
year after planting and management, different qualitative characteristics like- leaf texture,
lamina shape, leaf apex, leaf base, shoot tip color, leaf margin and quantitative characters
like- leaf length (cm), leaf width (cm), leaf area (cm2), petiole length (cm), internode length
(cm), leaf dry matter content (%) were recorded following the guidelines described in
“Descriptors of black pepper” (IPGRI, Rome). From the collected vines, 11 genotypes were
identified and labelled as G-1, G-2, G-3, G-4, G-5, G-6, G-7, G-8, G-9, G-10 and G-11. For
qualitative characters, two types of leaf texture (smooth and rough), four types of leaf lamina
(ovate, ovate-lanceolate, ovate-elliptic and cordate), three types of leaf tip (acute, acuminate
and caudate), two types of leaf base (cordate and rounded), five shoot tip color (green, light
green, yellowish green, purple and dark purple) and two types of leaf margin (wavy and
even) were found among the genotypes. For quantitative parameters, leaf length varied
between 6.8 and11.24 cm, leaf width between 3.66 and 6.24 cm, leaf area between 26.8 and
66.6 cm2, petiole length between 2.3 and 5 cm, internode length between 1.93 and 6.2 cm
and leaf dry matter content between 19.6 and 30.4%. G-8 showed the highest value of leaf
length (11.24+0.1 cm), leaf width (6.24+0.2 cm), leaf area (66.6+1.7 cm2), petiole length
(5.0+0.3 cm), and internode length (6.2040.57 cm). Data showed considerable variations for
different qualitative and quantitative characters among the 11 genotypes. This baseline
morphological information could be useful for the selection and development of
high-yielding varieties that would increase black pepper production in Bangladesh.

Keywords: Peppercorn, spice genotypes, morphology, diversity, descriptor
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