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Abstract

Textile is one of the strongest economic pillars of any developing country. There is
increased demand of eco-friendly and comfortable wearer with improving quality, which
comes due to advanced and environment friendly finishing. Enzymes plays important
role in bio-processing of textile. Enzymes are there from nineteenth century but less than
only two decades ago it was first used in textile processing. Enzymes increase the
functionality by minimising the strength and effort. Chemical textile processing is
already at hand from very first day, but that cause hazard. In place of that, enzymatic
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Abstract

The leaf of mangroves is adapted to conserve water and to regulate toxic salt within the
cells. Thick cuticle on the leaf surface prevents excessive water loss and develops cuticular
extension on stomatal pore. Some closely related species display different types of
stomata due to their different habitat preferences. Several mangrove species open their
stomata at daytime to gain carbon from atmosphere in the expense of precious water.
Mangrove leaves can absorb alternative source of water such as dew, moisture, etc. to
compensate water loss during stomatal opening. The isotopic enrichment of mangrove
leaf water (5180 and 62H) during photosynthesis is concomitant with stomatal density,
size, stomatal cavity volume, and distribution. Water storage tissue maintains water
balance of the mesophyll when rate of water loss exceeds water transport. High salinity
induces increased leaf succulence to dilute salt into the cells to minimize cellular toxicity.
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Abstract

Plants are always exposed to the wide variety of pathogens. In compatible interaction,
pathogen can successfully invade into the host plant by manipulating host immune
system and causes plant disease. On the other hand, during incompatible interaction
plant recognizes variable pathogen elicitor molecules and induces its defense response.
The molecular mechanism of plant-pathogen interaction is very specific, complex and

dynamic. A plethora of research has explored the multifaceted defense mechanisms of
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Abstract

Nowadays, nanoscale matter has started a revolution in manufacturing and industrialization
processes like metal recovery. However, the chemical synthesis of nanoparticles has several
disadvantages such as high initial capital cost, hazardous environmental effects, and slow metal
recovery. To overcome these situations, the green synthesis of nanoparticles has gained attention due
to its cost-effectiveness and ecofriendly nature. In the present era, nanobiotechnology is a major
approach to recover several valuable metals. Different organisms like plants, fungi, algae, and
bacteria have the ability to synthesize nanoparticles. Polyphenolic compounds from plant extracts

have great antioxidant and reducing properties that can enable the reduction of metal ions into zero-
valent metal atoms. NADH-dependent nitrate reductase enzymes act as a stabilizer in the formation

of nanoparticles. Microbes like Pseudomonas, Bacillus, Shewanella, Geobacter, Klebsiella, and
Desulfovibrio are capable of synthesizing nanoparticles and recover valuable metals like platinum,
palladium, gold, silver, selenium, uranium, and copper.
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Abstract

Plants are always exposed to the wide variety of pathogens. In compatible interaction,
pathogen can successfully invade into the host plant by manipulating host immune
system and causes plant disease. On the other hand, during incompatible interaction
plant recognizes variable pathogen elicitor molecules and induces its defense response.
The molecular mechanism of plant-pathogen interaction is very specific, complex and

dynamic. A plethora of research has explored the multifaceted defense mechanisms of
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Abstract

The synergy of plants and microbes is one of the most interesting parts of holobiont
research that yet have to be unwrapped before we can understand its implications in
agriculture. Environmental stresses on plant ecology have further added to our curiosity
in this context. Microorganisms are key players in benefitting plant health. This chapter

mainly covers heavy metal and metalloid (HM)-induced phytotoxicity in different crops.
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Abstract

Allelopathy represents a mechanism by which plant releases biochemical compounds that
influence cell division, seed germination, physiology, overall growth, development, and
survival of other plants. Presently, allelochemicals find applications in crop field,
especially in weed management, and in agricultural systems as growth regulator, as well
as herbicides. Applying such allelochemicals is safer than synthetic harmful chemicals as
these natural biodegradable phytometabolites hardly leave residual toxicity on targets.
Allelopathy is mostly reported to produce inhibitory action of allelochemicals against

targeted weeds and promises potent alternative to chemical herbicides. This article
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Abstract

For the last few years, heavy metal toxicity in plants has remained as a global concern in
respect to environment, agriculture, and ultimately human health. Several anthropogenic
activities including modern agriculture process and industrialization cause a sharp
increase in the concentration of various heavy metals in air, soil, and water. Constant
increase in heavy metal concentration in the environment causes their entry and
bioaccumulation in the food chain through plants. In plants, heavy metals directly or
indirectly affect a broad range of physiological and metabolic processes including
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positive effects on human health and help fight disease. As such, studies of these compounds
are valuable for those looking to improve their own health or the health of others. Chapter One
addresses the role that polyphenolics plays in the assessment of food integrity and
authenticity. Chapter Two studies the potential of regular long-term consumption of various
fruit species for reducing diabetes mellitus. Chapter Three provides a platform for the selection
of solvent for extraction, column and mobile phase for better separation of polyphenol
compounds. Chapter Four presents extraction with subcritical water as a technique for
polyphenolisolation. Lastly, Chapter Five attempts to bridge the gap between the different
ethnomedical and folklore claims of utilization of Amaranth germplasms against degenerative
diseases with matching polyphenol-based chemical data having antioxidant and anti-

inflammatory properties.
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Abstract

Due to the increased industrialization, use of agrochemicals and various anthropogenic activities,
heavy metal contamination is spreading rapidly, which is responsible for serious threats for crop

production. In this context, plant growth-promoting rhizobacteria (PGPR)-mediated bioremediation
is an ecofriendly, inexpensive, and sustainable approach toward the effective reclamation of metal-
contaminated agricultural field. PGPR are naturally dwelling microflora that colonizes around the
plant roots to fulfill their nutritional requirement acquired from the root exudates. This consortium
results in a mutualistic benefit for both PGPR and plants by an effective plant-microbe interaction.

Three major heavy metals viz., Cd, Cr, Pb, and one metalloid viz., As have been focused on in this
chapter revealing their sources, impact on living beings, causes of toxicity, possible remedies, the role
of PGPR in the alleviation of metal toxicity and their role in plant growth promotion, and the
mechanisms involved to confront such metals.
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Abstract

Natural polysaccharides are ideal for conjugation and chemical modification due to the presence of a

diverse type of functional groups like hydroxyl, amino, carboxylate, ester, and sulfate. Moreover, they
are hydrophilic, biocompatible, biodegradable, and nontoxic nature. In the race of designing efficient
carriers, polysaccharide-based nanoparticles are found to be attractive of being target-specific, pH-
responsive, photoresponsive, thermoresponsive. Naturally, multifunctional polysaccharide-based
nanoparticles have progressively gained more attention in biomedical applications such as

solubilization and controlled release of hydrophobic moieties, receptor-mediated targeting, tissue
engineering, gene therapy, and antimicrobial applications. This chapter is compiled with different
strategies that are employed to synthesize polysaccharide-based nanoparticles and their recent
biomedical applications, especially in medicine and drug delivery systems.
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Abstract

Due to the rapid increase in population, the process of industrialization and urbanization
are also upsurge in a parallel manner. The nondegradable pollutants generated by
anthropogenic activities show a detrimental effect on the biosphere. Various pollutants
like heavy metals, oil spills, pesticides, fungicides, solvents, plentiful plastics, and
industrial effluents cause several environmental health risks. For healing the
environment, a sustainable solution, that is, green technology has come out. Green
technology also known as clean technology reduces environmental pollution and
conserves natural resources. Nowadays, the technology is very much acceptable for
having advantages like zero or low emission of greenhouse gases, conservation of energy
and natural resources, minimization of environmental degradation, and better use of

renewable resources. There are some trending green technologies, like Bioremediation,


Serial No. 81


Serial No. 81

YanY, Xu ] (2014) Improving winter performance of constructed wetlands for

wastewater treatment in northern China: a review. Wetlands 34(2):243—-253

Article Google Scholar

Yang W, Li D, Li Z, Zheng X, Hong Y, Jiao Y, Huang L, Gao X, Zhao F, Zhu Z, Liu Y (2019)
Comparison of salix genotypes for co-phytofiltration of iron and manganese from
simulated contaminated groundwater in a floating culture system. Groundwater Monitor
Remed 39(3):71-77

Article CAS Google Scholar

Zdarta J, Meyer AS, Jesionowski T, Pinelo M (2019) Multi-faceted strategy based on
enzyme immobilization with reactant adsorption and membrane technology for

biocatalytic removal of pollutants: a critical review. Biotechnol Adv 37(7):107401

Article CAS PubMed Google Scholar

Acknowledgement

Authors are thankful to UGC Centre for Advanced Studies, DST-FIST {No. SR/FST/LS-
1/2018/188 (C)} and DST PURSE PHASE II, Department of Botany, the University of
Burdwan, for pursuing the research work. ML (UGC-Ref. No.: 737/CSIR-UGC NET JUNE
2018) and KM (UGC-Ref. No.: 758/CSIR-UGC NET DEC. 2017) are grateful to UGC-]JRF for
supporting and providing fund to continue research work. AK is thankful to DHESTBT
(WB-DBT) for providing the research fund [Memo no. 30 (Sanc.) BT/ST/P/S&T/2G-
48/2017].

Author information

Authors and Affiliations

Department of Botany, UGC-Center for Advanced Study, The University of Burdwan,
Bardhaman, West Bengal, India
Moitri Let, Krishnendu Majhi, Ashutosh Kabiraj & Rajib Bandopadhyay


Serial No. 81


Seria] No. 81 .
Editor information

Editors and Affiliations

Department of Biotechnology, Dr. B. Lal Institute of Biotechnology, Jaipur, Rajasthan,
India
Sudipti Arora

Department of Botany, University of Rajasthan, Jaipur, Rajasthan, India

Ashwani Kumar

Department of Local Resources and Department of Life Sciences, Prefectural University
of Hiroshima, Hiroshima, Japan
Shinjiro Ogita

Department of Natural Sciences, Northeastern State University, Broken Arrow, OK, USA

Yuan- Yeu Yau

Rights and permissions

Reprints and permissions

Copyright information

© 2022 The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd.

About this chapter

Cite this chapter
Let, M., Majhi, K., Kabiraj, A., Bandopadhyay, R. (2022). Environment and Green

Technology. In: Arora, S., Kumar, A., Ogita, S., Yau, Y.Y. (eds) Innovations in Environmental
Biotechnology. Springer, Singapore. https://doi.org/10.1007/978-981-16-4445-0_ 4

RISY [ ENWX¥ .BIBY

DOI Published Publisher Name


Serial No. 81


Serial No. 81
https://doi.org/10.1007/9

78-981-16-4445-0_4

Print ISBN
978-981-16-4444-3

Publish with us

Policies and ethics (2

17 May 2022

Online ISBN
978-981-16-4445-0

Springer, Singapore

eBook Packages
Biomedical and Life

Sciences

Biomedical and Life

Sciences (RO)



Serial No. 81


Serial No. 82

SPRINGERNATURE Link Login

= Menu Q search T Cart

Home > Omics Insights in Environmental Bioremediation > Chapter

Bioremediation of Heavy Metals by
Metagenomic Approaches

| Chapter | FirstOnline: 27 September 2022
| pp393—-413 | Cite this chapter

Omics Insights in Environmental

iy

P Bioremediation

Ewrironmeeral
EHOraTHEN Ao

Dibyendu Khan, Ashutosh Kabiraj, Rajendra Kr Roy, Moitri Let, Krishnendu Majhi & Rajib

Bandopadhyay

g) 742 Accesses D 2 Citations

Abstract

Deposition of heavy metals and other contaminating materials in the environment is a
ceaseless and inescapable process. Bioaccumulation of heavy metals is extremely harmful
to all domains of life. While dealing with heavy metal pollutions, microbes, especially
Proteobacteria and Actinobacteria, acclimatize and adapt themselves to contaminated
sites through different metabolic activities. Microbial bioremediation through
biosorption, bioaccumulation, solubilization, immobilization, transformation, etc. is an
innovative, sustainable, cost-effective, and efficient approach for reducing heavy metal

toxicity. Since traditional culturable approaches have limitations, metagenomic
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Abstract

Cadmium (Cd) toxicity is a potential threat to many organisms including plants,
microbes, and human beings. It becomes an elemental part of the food chain from
several natural and anthropogenic sources because of its nondegradable and mobile
nature. In this context, alleviation of phytotoxic effects under Cd-stress needs to be
generated to allow increased plant growth and yield with less or no accumulation of Cd
in the edible parts. This agricultural concern can be intensified by using Cd-resistant
plant growth-promoting rhizobacteria (PGPR) associated with positively managed plant-
based mechanisms including upregulation of antioxidative system, expression, and
modulation of Cd-defense related proteins and relevant transporters. Moreover, the
microbe-based mechanisms, the PGP traits, also trigger plant productivity. Hence, the
main aspect of this chapter is to provide information regarding recent advances in Cd-
resistant PGPR in connection with the amelioration of Cd-stress to plants.
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Abstract

Root exudates are high- or low-molecular-weight secondary metabolites of plants
secreted as a consequence of root pressure and/or plant-microbe interactions, which
have a direct influence on rhizosphere ecology. They are utilized as nutrients by soil
microbes. Root exudates are responsible for modifying soil physicochemical properties,

manipulating microbial communities in the close vicinity of the rhizosphere, controlling

pests, regulating the carbon cycle, and also for the bioremediation of soil contaminants.
The chemical composition of root exudates is diverse. In addition, root exudates mediate
nodulation, mycorrhizal association, plant growth-promoting rhizobacterial consortia,
endophytic associations, antimicrobial activity, biofilm inhibition, quorum-sensing

mimicking, and tri-trophic interactions involving nematodes. This chapter will provide
useful information on the current advancements in the chemical diversity of root
exudate components, the mechanism of exudation, the factors affecting root secretions,
several positive and negative interactions in the context of plant-soil-microorganisms,
and the role of root exudates in shaping microbial community structure.
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Abstract

As inanimate in nature, plants exhibit a high level of developmental plasticity in their
growth and development to combat environmental fluctuations. Plants have evolved
highly efficient response mechanisms including phytohormones (auxin, cytokinin,

gibberellin, abscisic acid, ethylene, brassinosteroids, salicylic acid, jasmonic acid) for
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Abstract

The current agriculture is facing a continuous challenge of reaching up to 70% increase in
crop productivity by 2050. An alarming expansion of human population, global climate
changes, increasing soil salinity, and freshwater scarcity put the sustainable food
production in a serious question. The inanimate life of plants makes them surrounded by
a myriad of diverse biotic and abiotic stress conditions, which are mostly unavoidable.
During the course of evolution, plants have evolved a robust and complicated mechanism

of growth and defense trade off when responding to stress conditions. Secondary
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Isolation of endophytic bacterial strain Bacillus sp. MCC
4697 from the medicinal plant Plumbago zeylanica Linn.
and characterization of its plant growth promoting
traits.
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Abstract: Excessive use of chemical fertilizers is a wery big problem of today's workd becawse it
hampers the environment as well as [ife, For this, ble fertifizers can help to reduce the harards,
Endophytes are the organisms which can be used a4 bio fertilizers. Mat only endophytic fungi but
akso endophytic bacteria helpin nutrient acquisition, production of various phytoharmanes and
control of phytopathogens. in present study, endophytic bacteria were isolated from Plumbago
reylaniea Linmn, and they were characterized for several tests for plant growth promotion ke
phosphate solubilization, nitrogen fixabion, production of 1AL, organic acid, exo-polysaccharide,
ammania, siderophare, HCM atc. These strains also showed salt tolerant capacity. Among all the
straing SL2 identified as Bacillus tequilensis by 165 rDNA sequence-based homology showed the
best result especially for solubilization of phosphate. The cell density of SL2 was checked and
phosphate solubifization was checked using different phosphate sources, So, this strain 5L2 can
e used as biofertliper and phytostimulator in the agrioultural field.

Key words: Endophytic bacteria, Flumbago reylonica, Bacillus sp., Plant growth promoting traits,
Biofertilizer.

Introduction: Alumbago reyloriea Linn, is an ethno medicinally important plant commonby
known as ‘Chitrak’ belongs to the family Pumbaginaceae (Pant et al, 2012). This plant has many
medicinal properties fike anticancer us, antidiarrheal, ant-inflammatory, antimalarial, antibiokic
etc. [Kirtikar and Basu, 1975 Modi, 1941: Pilaletal., 1981).

Today"s world carries a huge populabion and for that mass prodiuscbon of food is mwst. Farmers are
using numbser of chemical fertilizer for food production which is not only cost effective but also
hampering our emdrenment and lives. Making of cost effective and nonhazardous bioferdizersis a

+ +
E
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Investigation on beneficial endophytic fungus
Aspergillus cremeus MCC 2000 isolated from
Helminthostachys zeylanica (L). Hook

Santanu Tarafdar', Sanchall Roy', Biyas Mukherjee", Nasrin Parvin', Sikha Dutta'

"applied and kolecular Mycology and Plant Pathalagy Laboratary, Departmant of Botany, Tha
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‘ Department of Botany, East Cakeutta Girls' College, P 257, Lake Town Road, Block B, Sreebhumi Lake
Torem, Kolkata 70007, Wiest Bangal, India,

Carrespanding amall; sikha, bu, scadamia@gmail.com

Abastract: An endophyte is an endosymbiont, often a bacterium or fungus that lives within a
plant for a least part of it Bfe cyele without causing apparent disease. These endophytes
enhance host growth, nutrient acquisition and improve the plant's ability to tolerate abiotic
stresses, such as drought, salinity and decrease biotic stresses by enhancing plant resistance to
insects, pathogens and herbivores. The studies of endophytic fungi and their relationships with
host plants will shed light on the ecobogy and evalution of both the endoghytes and their hosts:
the evolution of endophyte plant symbiosis; the ecclogical factors that influence the directian
and strength of the endophyte host plant interaction. Cur present svork wwas based on
Helminthostachys zevlanica (L.} Hook, an ethno medscinally important pleridophyies. An
end ophytic fungus DF 1 Bolated from root showed various plant growth promoting traits ke 1&g
production, phosphate solubBization, M, fixation, EPS production, arganic acid production, HCN
production, sideraphore productan ete. Begarding this, the present imvestigabian, our endeavar
has impelled us to isolate, characterize and identity the endophytes Bolated form root of
Helminthostachys reylanica |L.] Hook.

Meywords: Endophyiic fungl, Aspergilius cremews, plant growth pramoftion, biofertllizers,
Intreduction:

kMow-a-days environmental pollution is the serious problem of today's world which is one of the
miain causes of decreasing of green plant, Most of the cases, the important pollutants are
chemical fertilizer, pesticides, herbicides which & very harmful for all the lhing organisms
including insects, plants, human-being etc. Use of chemical fertifrer gives a negative impact on
sodl quality by increasing the acid level and make inferbile and boxic, These fertilizers lead to
eutrophication. Due increasing the uses of chemical fertilizer, it inoreasing global warming, kill

ke .
- w

145



Serial No. 89


ser Manual How to Apply ~ Registration Login FAQs

Export to Excel

Serial No. 90
Product Name of Publishing
ISBN Form Language Applicant Type Agency/Publisher Narr
on 978-93-95111-05-8  Hardback English Publisher Books Heaven Publications Editor

Final title verso page not yet uploaded.

Total Visitors RsVAci Kyl

For General Query For Technical Query


Serial No. 90


Serial No. 90

J# wee Plant Science Today

HOME ARCHIVES VOL.10 NO.1 (2023) rch Articl

Characterization of a potent plant growth promoting fungal strain Aspergillus
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ABSTRACT

In the present study, indole-3-acetic acid (IAA) producing plant growth promoting fungus was isolated from rice field of Purba Bardhaman district, West Bengal,
India. Among the isolated 6 strains, AP2 (Aspergillus fumigatus) was selected as best-performing plant growth promoting fungal strain as it was an efficient indole-3-
acetic acid producer as well as exhibits different plant growth promoting ability viz, phosphate solubilization, siderophore production, ammonia and hydrogen
cyanide production etc. Media and different growth conditions (pH, temperature, concentration of sodium chloride) were optimized for augmentation of the indole-
3-acetic acid production. The genus of the selected isolate AP2 was identified as Aspergillus fumigatus both by 18S rDNA sequence-based homology and MALDI-
TOF analyses of ribosomal protein. Plant growth promoting ability of Aspergillus fumigatus has been confirmed by measuring different morphological and
biochemical growth parameters in Trigonella foenum-graecum L. So, AP2 (Aspergillus fumigatus) can be considered as novel plant growth promoting fungal strain

that can be applied as bio-inoculants on agricultural field.
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Abstract

Genomic Islands (GIs), the integrative part of the prokaryotic genomes which contain
many genes with important biological functions. The islands are one of the main quests of
today’s concern as they frequently contain genes that are involved in adaptation in diverse
environments by providing antimicrobial resistance, virulence, and pathogenicity. The
frequency of occurrence of GIs within genome is directly proportional to organism’s
genomic plasticity and thus the motion of evolution. GIs of prokaryotes can be visualized
by using many computational tools. Various databases are spectacularly involved in the

analysis of GIs and predictions of their probable functions. Besides pathogenic and
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Abstract

Stevia rebaudiana has emerged as a globally important crop for its sweetening property
imparted by steviol glycosides (SGs)—a class of a unique diterpene glycoside synthesized
and localized in their leaves. Among all steviol glycosides, rebaudioside A is the most
soughtafter for its flavor, while stevioside is accountable for its bitter aftertaste.
Transformation of stevioside into rebaudioside A has been achieved by employing next-
generation recombinant technology in E. coli and Saccharomyces cerevisiae systems by
targeting the key gene UGT76G1. Both rebaudioside D and M are evolving as next-

generation premium Stevia sweeteners because they exhibit low sweetness threshold,
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Abstract

In general, unit activities for disrupting microbe cells can be subdivided into mechanical
and nonmechanical processes. The mechanical methods of high-pressure
homogenization (HPH) and bead milling are most commonly used on a broad scale due to
their fast processing of cell suspensions, uniform usefulness across algal cell types, and
simplicity of scalability. These processes, which have been adapted from equipment used
in other sectors to reduce the size of particles or droplets, cause cell disruption by taking

advantage of fluid movement, particle—particle contact, and pressure decrease. Examples
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Abstract

Plant growth and developmental processes have been negatively affected by multifarious
environmental stress factors like drought, solar UV radiation, hypothermia, salinity, and
rehydration, among which heavy metal contamination of soil and water has become one
major threat to crop productivity and quality. Heavy metals are essential for life but only
in trace amounts. Excess amounts can cause cellular damage and threaten cellular
integrity. In recent times, the situation has been further aggravated with the growing
population and increasing demand for food worldwide. Heavy metal toxicity targets

crucial molecules in plants and several important pathways in plant cells by inducing

oxidative stress by overproduction of reactive oxygen species. Among the many defense
responses shown by plants, signaling cascades play a vital role by regulating defense-
related genes. Plants counterbalance the overdose of metal by boosting defense
responses at the molecular, cellular, and physiological levels by activating complex
mechanisms like metal chelation, regulation of metal intake by metal transporters,
sequestration of metals into the vacuole, and intensification of antioxidative activities,
which might help in stress adaptation without compromising their developmental
process and reproductive success. At the molecular level, modulation in the expression of

transcription factors (TFs) is also reported following exposure to heavy metals. Several
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Abstract

The increase in the world’s population in the twentieth century resulted in the
subsequent increase in the demand for food. To enhance the constant supply of food for
this large population and sustainable crop production, different types of agrochemicals
such as fertilizers, pesticides, fungicides, and herbicides were used by farmers for

decades. Pesticides are mainly categorized as herbicides, fungicides, and insecticides
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Abstract

Environmental stresses adversely affect plant growth and development. However, the
signaling pathways and metabolic response mechanisms may differ, and most types of

abiotic stresses affect the cellular redox homeostasis ultimately affecting the yield
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Abstract

Due to their sessile and immobile nature, plants continuously encounter multifarious
abiotic stress factors including solar UV-radiation, changing temperature conditions,
desiccation, soil salinity, re-hydration, heavy metal toxicity, etc. All these abiotic stress

factors severely affect plant growth and development at both vegetative and reproductive
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Abstract

Stevia rebaudiana has emerged as a globally important crop for its sweetening property
imparted by steviol glycosides (SGs)—a class of a unique diterpene glycoside synthesized
and localized in their leaves. Among all steviol glycosides, rebaudioside A is the most
soughtafter for its flavor, while stevioside is accountable for its bitter aftertaste.
Transformation of stevioside into rebaudioside A has been achieved by employing next-
generation recombinant technology in E. coli and Saccharomyces cerevisiae systems by
targeting the key gene UGT76G1. Both rebaudioside D and M are evolving as next-

generation premium Stevia sweeteners because they exhibit low sweetness threshold,
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Abstract:

Stage shop scheduling is a type of scheduling problem in manufacturing in which the operations to be performed on a
set of jobs is divided into stages based on the type of operations. The stages are executed sequentially whereas the
operations in each stage are executed in no particular order. A bi-objective stage shop scheduling problem has been
proposed in this paper. There are two objectives as considered in this paper minimization of makespan and
minimization the total completion times of a set of jobs on a manufacturing floor. The paper considers uniform fuzzy
processing times for the jobs. The problem is basically solved by Multi-Objective version of Flower Pollination Algorithm
(MOFPA). Flower pollination can be either global pollination (biotic pollination) or local pollination (abiotic). This paper
applies both the types of pollination based on some probability values. Experimentation shows that MOFPA performs
almost to an equivalent extent to the famous Nondominated Sorting Genetic Algorithm — Il (NSGA-Il). The algorithm
has been compared with NSGA-Il since NSGA-Il is one of the most frequently applied multi-objective methods as
evident from the existing literature.
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