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Study on Generalized Exponential Type Estimators for Ratio of
Two Population Means Using Auxiliary Attribute in the Presence
of Non-response

Kamlesh Kumarl*, Sunit Kumar' and Anupam Kumar?

DOL: 10.9734/bpi/ramrcs/v4/4664F

Abstract

In this paper, generalized exponential type estimators for the ratio of two population means using auxiliary
attribute in the presence of non-response, have been proposed. The expressions for the mean square error of the
proposed estimators are obtained up to the first order of approximation. Some particular cases of the proposed
estimators are also given. The conditions, under which the proposed estimators do better in comparison to the
relevant estimators, are obtained. An empirical study using a real data set is also given to judge the performance
of the proposed estimators. The aim of this paper is to find the estimators which are more efficient than the
conventional estimator and exponential type estimators for ratio of two population means in the presence of
non-response. ;

Keywords: Auxiliary attribute; mean square error; non-response; study characters.

1 Introduction

In sample surveys, the information on auxiliary character is generally used for estimation of the ratio of two
populations. Using the information on auxiliary character, many research works for estimation of the ratio of
two population means, have been developed by Singh [1,2], Shah and Shah [3], Tripathi [4], Singh [5], Birader
and Singh [6], Upadhayay et al. [7] and Kumar and Srivastava [8].

Sometimes information on auxiliary character is not available but the information on auxiliary attribute is
available. In such situations, Naik and Gupta [9], Jhajj et al. [10], Singh et al. [11], Shabbir and Gupta [12] and
Singh and Solanki [13] proposed various estimators for population mean in sample surveys.

The problem of non-response was first introduced by Hansen and Hurwitz [14]. Further, using Hansen and
Hurwitz [14] techniques of sub-sampling from the non-responding units, various research works for estimation
of ratio of two population means using auxiliary character(s) in the presence of non-response, have been done
by Khare and Pandey [15], Khare and Sinha [16-19], Singh and Kumar [20], Khare et al. [21,22], Kumar [23]
and Ahmad et al. [24].

In this paper, we have proposed generalized exponential type estimators for the ratio of two population means
using auxiliary attribute in the presence of non-response. The expressions for the mean square error of the
proposed estimators are obtained up to the first order of approximation. Some particular cases of the proposed
estimators are also given. The conditions, under which the proposed estimators do better in comparison to the
relevant estimators, are obtained. An empirical study using a real data set is also given to judge the performance
of the proposed estimators. The aim of this paper is to find the estimators which are more efficient than the
conventional estimator and exponential type estimators for ratio of two population means in the presence of non-
response. :
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Tropane Alkaloid Biosynthesis in Plants:
Insights from Transcriptome Analysis

Asosii Paul, Bendangchuchang Longchar, and Jeremy Dkhar

" Abstract

Tropane alkaloids (TAs) are a special class of alkaloids found naturally in a
diverse group of flowering plant families. To date, about 200 TAs are known, the
most prominent being hyoscyamine, scopolamine, calystegine, and cocaine.
These compounds possess pharmacological properties and are used in medicine
as anticholinergic agents and stimulants. Because of their medicinal value,
tropane alkaloids have been the subject of study for several years now. Over
the years, research has been directed at elucidating the biosynthetic pathways
leading to the production of pharmacologically active TAs. The present chapter
discusses recent developments in the understanding of TA biosynthesis with
emphasis on the genes involved in the TA biosynthetic pathways and the role
transcriptome profiling played in their identification. In recent years, mining of
the transcriptome data of TA-producing plants, such as Atropa belladonna, has
led to a near-complete elucidation of the biosynthesis of hyoscyamine and
scopolamine. Advances in gene elucidation made through such studies can be
potentially used for metabolic engineering in transgenic plant systems or micro-
bial platforms to sustainably meet the global demand of pharmaceutically
important TAs.
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Chapter 3

Characterisation of Barail Sandstones of
Mizoram: A Sedimentological Approach

Parakh Protim Phukan,® Pradip Borgohain,® Bubul Bharali®
and Devojit Bezbaruah®

aDepartment of Petroleum Technology, Dibrugarh University, Assam, India
b pacchunga University College, Mizoram, Assam, India

¢Department of Applied Geology, Dibrugarh University, Assam, India
pcube92@gmail.com

Mizoram is situated in the centre salient of the Chittagong-
Mizoram-Tripura fold thrust belt of India. In the same belt
prolific hydrocarbon (HC) prospects have been identified in Tripura
but with very poor results in Mizoram. The present chapter is
confined to the lithofacies analysis, granulometry, petrograpHy and
porosity determination of the Barail sandstones exposed along
the Champhai-Zokhawthar Road section (N23°28.435’, E93°20.007’
and N23°21.792/, E093°23.284) of Mizoram. In the study area,
the Barail sandstone represents alternate beds of sandstone with
shale and siltstone. The sandstones are light grey to brown in
colour. The lithofacies is characterised by a coarsening upward
sequence, which suggests regressive effects of the sea during
the deposition of the sediments. Granulometric analysis including
various bivariate plots of statistical size parameters suggests

Advances in Petroleum Technology

Edited by Subrata Borgohain Gogoi

Copyright (© 2021 Jenny Stanford Publishing Pte. Ltd.
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Dr. H. Laldinmawia
Asst. Professor, Pachhunga University College

Hlaa mihring suangtuahna khawvel hlimthla lo lang
hi ‘Poetic Imagery’ chu a ni mai awm e. Hla thu kan chhiar
rual a, thil engemaw kan mitthla a lo lang nghal tlat thei te,
kan benga a ri hria anga kan inngaih theihna te, a rim ni
awm tak min hriat chhuahtir thei te, kan chil tiput a, eileh
in chakna min siam thei te, mi ti mur ur ur thei te hi “poetic
imagery’ chu a ni vek mai.

‘Image’ tih hi Latin thumal “imago’ tih atanga lak a ni
a, chu chu mihring emaw thil siam dang emaw entawn a
tarchhuah nawn (immitation or reproduction) tihna a ni a.
Darthlalang hmaah kan han ding a, keimahni ang chiah,
keimahni tak tak ni tawh si lo kan va hmu a, chu chu image
chu a ni. Chutiang chiah chuan thu leh hla huangah hian,
a tak tak ang maia thil nihna tarlan dan hi ‘imagery’ tia sawi
mai a ni thin. Chu imagery chuan mihringa hriatna chi hrang
hrang - mita hmuh theihna te, khawih theihna te, ri hriat
theihna te, rim hriat theihna te chu hmanruaah a rawn
hmang thei a ni.
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Chapter 13

Biocontrol Potential and Applications
of Extremophiles for Sustainable
Agriculture

Gajanan Mehetre,' Vincent Vineeth Leo,' Garima Singh,* Prashant Dhawre,
Igor Maksimov,* Mukesh Yadav,” Kalidas Upadhyaya® and Bhim Pratap Singh>*
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Introduction

Agriculture forms the base of human survival and remains the mainstay of the livelihood for the
world. A major workforce in many countries including India is mostly dependent on agriculture and
its related activities (Bruinsma 2017). Apart from providing food, agriculture is the main source
of raw materials for various industries including textile and fibres, sugar and beverages and many
others (Boehlje and Broring 2011). Although in modern agricultural practices, different techniques
are being used to increase crop productivity, plant pest and pathogens are the major biotic agents
responsible for significant loss of crop productivity and damage to the plant. To manage pathogens
and plant pests, several strategies are being used in agriculture. The most extensive and effective is
the use of chemical pesticides. However, the widespread use of chemical pesticides and fertilizers
in agriculture is a major health concern due to the potentially harmful effects of various chemical
compounds on humans, other living organisms and the environment (Nicolopoulou-Stamati
et al. 2016). Plant pathogens such as bacteria, fungi and viruses cause plant diseases resulting in a
significant loss to crop productivity (Flood 2010; Oerke et al. 2012).

The use of chemical pesticides is also a matter of controversy, as their excessive use may lead
to the development of resistance among pathogenic microorganisms and some of the chemicals
also possess carcinogenic effects (Edgerton 2009; Damalas and Eleftherohorinos 2011). Some
of the chemical compounds of pesticide formulations are also absorbed by most crops and their
consumption may lead to systematic disorders in animals as well as in humans (Aktar et al. 2009;
Alavanja et al. 2013). As a consequence, there is a need to implicate more environmentally friendly
methods in agriculture without compromising on the economic viability of the crop (Tracy 2015).
Biological control of phytopathogens has been considered the most viable option to confront plant
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? Department of Agriculture and Environmental Sciences, National Institute of Food Technology Entrepreneurship &
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* Institute of Biochemistry and Genetics, Ufa Scientific Center, Russian Academy of Sciences, pr. Oktyabrya 71, 450054
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papers presented by scholars at a Seminar on Gender

rary Mizo Society. It is a collection of studies

; va aspects of gender issues that addresses the

cance of gender sensitization in Mizo society. The importance of

er sensitization spans across the globe throughout history. From an
tion into the dynamics of gender and cultural stereotypes, the
uthors cover a wide range of topic focusing on society, politics, religion,
oms and entrepreneurship. They offer valuable insights into the
ndered practices from historical to contemporary times, raised an-
increased awareness on the issue, highlighting significant strategies to

 artain positive gender equity and change.

About the Editors |
- Dr Lalnunpuii Ralte is an Assistant Professor in the

Department of History, Government Aizawl College.

She completed her M.A. in History from University of
Hyderabad and M.Phil., Ph.D. from the Centre for Historical
Studies, Jawaharlal Nehru University, New Delhi. ;
Prof. Vanlalringa Bawitlung is a Professor in the Department
of History at Government Aizawl College. He has completed
his M.A., M.Phil. and Ph.D. from the Department of History,
North Eastern Hill University, Meghalaya. *
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POSITIONING NON-NORMATIVE; .
AND SEXUAL SUBJECTs PR
IN MIZO SOCIETY

Lalhmingmawii

Same sex sexuality and transgression of ane’s given gene -
existed since ancient times in different societies, Though it b;: l
occurred in the past, the issue has not captured attention gs )
as it has in our times. This paper delineates the position of ‘non
conforming gender and sexual subjects in traditional Mizo sociery
through review of literature. It further centred attention on
contemporary Mizo society, to highlight an increasing diversity an
visibility of such subjects. It also traces the marginalisation enshrined
upon them in a deeply embedded heteronormative structure

SEXUALITIES, desires, and orientations which are cenﬁi‘i“‘f‘?1
non-normative have been subjected to marginalisatio” =
oppression for a long time in India. In 1860 while India **
.under the British.colonial administration, “voluntaty Ca@
Intercourse against the order of nature...”! Was cri?ﬂ?}?iﬁﬁ |
or

under Section 377 of the Indian Penal Code. Hen c‘e
harass homoeroti¢ 5
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Chapter

Modeling Heterogeneity Using
Lindley Distribution

Arvind Pandey and Lalpawimawha N

Abstract

Frailty models are intended for use in survival analysis to explain unobserved
heterogeneity in an individual caused by various hereditary variables or environ-
mental influences. A shared frailty model was utilized to examine the data. It is
based on the idea that frailty affects the hazard rate in a multiplicative manner. In
this manuscript, we introduce a new frailty model called the Lindley shared frailty
model with exponential power and generalized Rayleigh as baseline distributions.
The The Bayesian method of the Monte Carlo method of the Markov chain is used to
estimate the parameters used in the model; simulation studies are also carried out to
compare the actual and calculated values of the parameters; the proposed model is
compared with the Bayesian comparison method Compare and propose the best
model of infectious disease data.

Keywords: Bayesian technique, exponential power distribution, generalized
Rayleigh distribution, Lindley frailty, MCMC

1. Introduction

The term frailty was coined by Vaupel et al. [1]. The frailty model is typically
represented as an unobservable random variable that multiplies the risk function,
with the frailty random variable supposed to be one of the parameter distributions,
such as gamma, log-normal, positive stable, inverse Gaussian, power variance
function, and so on. Let Y be a continuous random variable of lifetime of an
individual and the frailty random variable (RV) be V. The conditional hazard
function (CHF) for a given frailty variable V = v at time y > 0 is

m(ylv) = vho(y)eX?, 1)

where mq(y) is a baseline hazard function (BHF) at time y > 0, X is a covariate
and f is a regression coefficient, these are in vector form. The CHF for given frailty
attimey >0 is

Syly) = el _ -oMat)” @
where My (y) is cumulative baseline hazard function (CBHF) at time y > 0.

Integrating over the range of frailty variable V having density f (v), we get marginal
survival function as
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“Hruaitu Vana Pa Kan Ngai” by Zikpuii Pa
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Metaphor tih hi Greek tawng atanga lak a ni a, meta
leh phero tih tawngkam atanga lak a ni, a awmzia chu ‘hmehbel-
tehkhinna’ tihna a ni ber. Tehkhin a ni chiah lo va, thil pakhat
chu thil dang nena hmehbel a ni. Simile chuan a lang a pauvin
a tehkhin a, metaphor chuan thinlung buklungah kan buk turin
a dah thung. Entirnan: Rumna thlaler, sual thﬁpgit damlai

widung, thlafam buantual etc. Metaphor hi hla thu tihausatu,
hla tihlutu leh timawitu pawimawh tak a ni. Mizo hlaah chuan
sakhaw lam hlaah a thahnem a, lengzemah a tlem deuh thung.
FP Dictionary of literary terms chuan, “Tawngkam pakhat a
nihna anga sawi tlang tawp lova tawngkam danga sawi fiahna
(Dictionary of Literary Terms 38),” tiin a hrilh fiah thung.
Lallianmawia Pachuau hla sak ‘Di fuhte’ tih hlaah chuan,

Hawivelin sakhmel tawnni awm thei lo

Zawlkhawpui kan lenna laitual an maw
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Geochemical Constraints

on the Petrogenesis

of the Metasedimentary Rocks Forming
the Basement of the Shillong Plateau,
Northeast India

M. Faruque Hussain, V. Vanthangliana and M. E. A. Mondal

_Abstract Granite gneisses, cordierite bearing granulitic gneisses (pelitic gneisses)
and quartz-sillimanite schists (pelitic schists) comprise the Precambrian metamor-
phic basement complex of the Shillong plateau. Pelitic gneisses and pelitic schists
were geochemically studied to determine the paleoweathering conditions and
provenance characteristics of their precursor sediments. The chemical indices of
alteration and weathering (CIA and CIW) values of the pelitic gneisses vary from
62 to 84 and from 74 to 96 respectively, which indicate a moderate to extremely
weathered precursor that was formed probably in a warm and humid climate. The
pelitic schists are characterized by CIA and CIW values that range from 99.2 to
99.6 indicating the schists probably had extremely weathered precursor(s).
Chondrite normalized rare earth elements (REE) patterns of the rock suites display
highly fractionated REE patterns along with prominent negative Eu anomaly
[pelitic gneisses: Lan/Yby = 19.7 — 81.7, Eu/Eu* = 0.17 — 0.68; pelitic schist:
Lan/Yby = 27.4 — 43.7, Eu/Eu* = 0.15 — 0.32]. Post-Archean Australian Shale
(PAAS) normalized multi-element diagram for the pelitic gneisses exhibits
enrichment of Nb, Th, Ce, La, Ba, K, Rb with strong depletion of Zr and Sr.,
suggesting precursor sediments were rich in clay fractions. The pelitic schists
however exhibit a highly fractionated trend with enrichment of Zr, Th, Ce and La
and depletion of P, Nb, Ti, Y, Sr, Ba, K and Rb relative to PAAS. The geochemical
characteristics of both the rock types thus suggest that the precursor sediments were
derived from felsic sources; however, those for the schists were derived from a
recycled felsic source.

M. Faruque Hussain (B<)
Department of Earth Science, Assam University, Silchar 788011, Assam, India
e-mail: faruque_geo@yahoo.co.in

V. Vanthangliana
Pachhunga University College, Mizoram University, Aizawl 796004, Mizoram, India

M. E. A. Mondal ;
Department of Geology, Aligarh Muslim University, Aligarh 202002, U.P., India

© Springer International Publishing AG, part of Springer Nature 2019 373
M. E. A. Mondal (ed.), Geological Evolution of the Precambrian Indian Shield,
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Tailoring Disease Resilience Crops through 17
CRISPR/Cas 2

Mukesh Kumar Yadav, Poonam Patel, Ajay Kumar, Arpan Modi, 3
Punuri Jayasekhar Babu, Zothanpuia, Liansangmawii Chhakchhuak, 4
Kaushlendra, Garima Singh, Amit Kumar Mishra, 5
Bendangchuchang Longchar, and Prashant Kumar Singh 6
"~ Abstract g 7

Recent developments in clustered regularly interspaced shori_ alindromic repeats 8  AU1
(CRISPR)-associated protein (CRISPR/Cas) enable scientists to add critical agro- 9  Au2
nomic traits in crop plants such as plant disease management and tolerance to 10
abiotic stresses. CRISPR-based editing technology not onily improved the genetic 11
studies but also shortened out various breeding technologies in an environmen- 12
tally friendly manner. CRISPR/Cas has overhauled additional genome editing 13
technologies (GETs), for instance, transcription activator-like effector nucleases 14
(TALENS), zinc finger nucleases (ZFNs) and mega-nucleases, because of its 15
simplicity, higher success, robustness and being economical. However, although 16
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Microbial antagonistic in postharvest
management of fruit
o

Sandeep Kumar Singh®, Vipin Kumar Singh®, Prashant Kumar
S : : ~
Singh’, Arpan Modi*, and Ajay Kumar®
*Centre of Advanced Study in Botany, Institute of Science, Banaras Hindu University, Varanasi,
India l’Department of Biotechnology, Centre of Advanced Study in Botany, Institute of Science,

Pachhunga University College Campus, Aizawl, Mizoram, India “Agricultural Research
Organization—The Volcani Centre, Rishon LeZion, Israel

Introduction

In the recent past, postharvest loss of agro-food products is among the most emerging
challenges throughout the world. It has been estimated that nearly 50% of agricultural fruit
production has been lost every year during postharvest storage due to attack of the fungal
pathogens (Carmona-Hernandez et al., 2019; Zhang, Mahunu, Castoria, Apaliya, & Yang,
2017). In current practice, various chemical fungicides are being used to control postharvest
loss caused by fungal pathogens. However, the frequent improper utilization of chemical fun-
gicides led to the adverse effects on environment and consumers health (Nunes, 2012). Besides
this, the rising concern of chemical residues and pesticide-resistant pathogenic strains has led
the agri-industries in search for an alternative control method for the postharvest disease
management and to enhance the shelf life of fresh products. In addition, the application of
fungicides, effective doses and concentration are varying from pest to pest and are governed
by the regulatory authority of different countries.

In this context, microbial antagonism appears as a suitable alternative over the chemical
fungicides for the management of phytopathogens during pre- and postharvest storage con-
ditions. A range of microbial antagonistic agents has already been successfully utilized in
the management of fresh products against the pathogenic attack (Sharma, Singh, & Singh,
2009; Singh et al., 2020, 2021). These antagonistic microorganism includes various types of
strains including bacteria (Droby, Wisniewski, Macarisin, & Wilson, 2009), yeast (Spadaro &
Droby, 2016), and fungi (Droby, Wisniewski, Teixid6, Spadaro, & Jijakli, 2016; Nicosia et al.,
2016). The low cost of formulation, application, and environment-friendly nature make the

Research and Technological Advances in Food Science 1 Copyright © 2022 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/B978-0-12-824369-5.00005-1

Prakash, 978-0-12-824369-5

Lomp. by: Sathish Stage: Proof Chapter No.: 13  Title Name: Prakash

Page Number: 1 Date: 14/08/2021 Time: 07:18:09



STRESS TOLERANCE IN
HORTICULTURAL CROPS

CHALLENGES AND
MITIGATION STRATEGIES

o
Coordinator
I Qu




Woodhead Publishing is an imprint of Elsevier

The Officers’ Mess Business Centre, Royston Road, Duxford, CB22 4QH, United Kingdom
50 Hampshire Street, sth Floor, Cambridge, MA 02139, United States

The Boulevard, Langford Lane, Kidlington, OXs5 1GB, United Kingdom

Copyright © 2021 Elsevier Inc. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying, recording, or any information storage and retrieval system, without permission in writing from the publisher.
Details on how to seek permission, further information about the Publisher’s permissions policies and our arrangements with
organizations such as the Copyright Clearance Center and the Copyright Licensing Agency, can be found at our website: www.
elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the Publisher (other than as may be
noted herein).

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience broaden our understanding,
changes in research methods, professional practices, or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in evaluating and using any information,
methods, compounds, or experiments described herein. In using such information or methods they should be mindful of their
own safety and the safety of others, including parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume any liability for any injury
and/or damage to persons or property as a matter of products liability, negligence or otherwise, or from any use or operation of
any methods, products, instructions, or ideas contained in the material herein.

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

ISBN: 978-0-12-822849-4 (print)
ISBN: 978-0-323-85363-7 (online)

For information on all Woodhead Publishing publications
visit our website at https://www.elsevier.com/books-and-journals

Publisher: Charlotte Cockle

Acquisition Editor: Nancy Maragioglio
Editorial Project Manager: Chris Hockaday
Production Project Manager: Anitha Sivaraj
Cover Designer: Miles Hitchen

M 4 Working together
% - to grow libraries in
sk | PookAd developing countries

Typeset by MPS Limited, Chennai, India

www.elsevier.com » www.bookaid.org

<

e
Coordinator
Internal Quatlity Assurance Cell
Pachhunga University Ceilege S
(A constituent college of Mizcram University)




vi Contents

4.4 Advances in the optimization of 6.” Epigenetics in horticultural crops:
conditions for speed breeding 53 consequences and applications in
4.4.1 Acceleration of plant growth 56 abiotic stress tolerance 75
4.4.2 Induction of early flowering 56 : : . g
4.4.3 Induction of early seed ripening 56 %chal Lleberman:LazarOVICh, _Taehoon il
4.5 Abiotic stresses: where speed breeding Prashant Kumar Singh and Kevin Begcy
can be implemented 56 6.1 Introduction 75
4.5.1 Drought 57 6.2 Epigenetic changes related to
4.5.2 Salinity 57 temperature stress 77
4.5.3 Temperature 57 6.2.1 Transcriptional response of the
4.6 Integration of speed breeding with epigenetic machinery to
advance breeding technologies for temperature stress 77
abiotic-stress tolerance 57 6.2.2 Changes in DNA methylation
4.6.1 Combining speed breeding with related to cold or heat stress 78
marker-assisted breeding and 6.2.3 Changes in chromatin and histone
" genomic selection 58 modification patterns under
4.6.2 Combining speed breeding with temperature stress 78
genome editing and transgenic 6.3 Epigenetic changes related to drought
pipelines 59 and water deficit stress 79
4.7 Challenges ahead 59 6.3.1 Transcriptional response of the
Refarsfcas 59 epigenetic machinery to drought or
water-deficit conditions 79
6.3.2 Changes in DNA methylation
5. Marker-assisted breeding for related to drought or water-deficit
abiotic stress tolerance in stress 80
horticultural crops 63 6.3.3 Changes in chromatin and histone
X y modification patterns under drought
San/ax Kumar Raj, .Ap oorva and and water deficit stress 80
Shashi Pandey-Rai 6.4 Epigenetic changes related to salinity and
5.1 Introduction 63 osmotic stress 81
5.2 Marker-assisted selection 64 6.4.1 Transcriptional response of the
5.2.1 Marker-assisted selection for abiotic epigenetic machinery to salinity or
stress—tolerance breeding program 64 osmotic stress 81
599 DNA/molecular marker 6.4.2 Changes in DNA methylation
development for linked traits 65 related to salinity and osmotic stress 82

6.4.3 Changes in chromatin and histone

5.3 Classification of molecular markers 65 D i
5.3.1 First generation low-throughput modification patterns under salinity
hybridization-based markers 65 an.d SEUIhIG .stress e : 83
5.3.2 Second generation medium- 6.5 :’ers;:ct!ves for eplg(.elr?etlcs in breeding
throughput polymerase chain or abiotic stress—resilient crops 83
reaction—based markers 67 6.5 Summaty >
5.3.3 Third generation high-throughput e s
sequence-based markers 67
5.4 Mapping populations for identification of 7. Genomic-assisted breeding for
genetic linkage, gene tagging, and abiotic stress tolerance in
quantitative trait loci mapping 68 horticultural crops 91
5.5 Marker-assisted gene pyramiding 70 i e ;
5.6 Horticultural development using Rajneesh Pallwa!, Gagandeep Singh,
warkersaséistod selection 71 Reyazul Rouf Mir and Badara Gueye
5.7 Conclusion 73 7.1 Introduction 91
Acknowledgments 73 7.2 Abiotic constraints in horticultural crops
References 73 production 92

v 2
5
Bt &
Coordinator /
Internal Quality Assurance Cell

Fachhunga University Coilege

(A conctittiant rallana Af RMiraram |inirareibo)



viii  Contents

\y/. Transcription factors: a tool box
for countering the effect of

abiotic stresses

169

Anil Kumar, Chunoti Changwal,
fanashree Thapa, Rahul S. Tanpure, Alkesh Hada,
Prashant Kumar Singh and Sandip A Ghuge

11.1 Introduction 169
11.2 Possible molecular mechanisms of
TFs in countering abiotic stress 170
11.2.1 Binding of TFs cis-element in the
promoter 170
11.2.2 Protein—protein interactions 170
11.2.3 Reactive Oxygen Species (ROS)
signal transduction regulation by
TFs to counter abiotic stress in
plants 170
11.3 NAC transcription factor 171
11.3.1 Structure of NAC transcription
factor 171
11.4  Function of NAC transcription factor
in horticultural crops under various
abiotic stresses 171
11.5 MYB transcription factor 173
11.5.1 Structure of MYB transcription
factor 173
11.5.2 Function of MYB transcription
factor in horticultural crops under
various abiotic stresses 174
11.6 Heat-shock factors 175
11.6.1 Structure of HSP transcription
factor 175
11.6.2 Function of HSP transcription
factor in horticultural crops
under various abiotic stresses 176
11.7 DofF transcription factor 178
11.7.1 Structure of DoF transcription
factor 178
11.7.2 Function of DoF transcription
factor in horticultural crops
under various abiotic stresses 178
11.8 WRKY transcription factor 180
11.8.1 Structure of WRKY transcription
factor 180
11.8.2 Function of WRKY transcription
factor in horticultural crops
under abiotic stresses 180
11.9 bZIP transcription factor 182
11.9.1 Structure of bZIP transcription
factor 182

11.9.2 Function of bZIP transcription
factor in horticultural crops
under various abiotic stresses

CV
./C\mOr

Internal Quality Assurance Cell
Pachhunga University Coilege
(A constituent college of Mizeram University)

11.10 Conclusion and future perspective
Reference

2/Physiological, biochemical,

1
\/fnd morphological approaches

to mitigate the effects of abiotic
stress in plants

183
184

193

Vikrant Hari Kashyap, Isha Kohli, Abhinav Singh,

Aishi Bhattacharya, Prashant Kumar Singh,
Ajit Varma and Naveen Chandra Joshi

12.1 Introduction
12.2 Physiological mitigation strategies
against abiotic stress conditions
12.2.1 Modification of stomatal
functioning as an adaptation
to abiotic stress
12.2.2 Alteration of photosynthetic
parameters as an adaptation
to abiotic stress
12.3 Biochemical strategies employed to
combat abiotic stress
12.3.1 Phytohormone-mediated
regulation of abiotic stress
adaptive response
12.3.2 Antioxidant and ROS scavenging
strategy to combat abiotic stress
12.4 Morphological mitigation strategies
against abiotic stress conditions
12.4.1 Root/shoot architectural changes
in response to abiotic stress
condition
12.4.2 Changes in leaf morphology
as an adaptation to abiotic stress
12.5 Concluding remarks and future
prospect
References

13. Current approaches in horticultural

crops to mitigate the effect of
drought stress

Rahul Kaldate, Sushil Kumar Singh,
Gunjan Guleria, Anjali Soni,

Dharmendra Naikwad, Neeraj Kumar,
Swapnilkumar Meshram and Maneet Rana

13.1 Introduction
13.2 Different approaches used to mitigate
drought stress
13.2.1 Improved agronomic practice
management
13.2.2
approaches

Advanced breeding and genomics

193

195

195

197

199

199
201

202

202
203

204
206

213

213
214
214

2119



Internal Quatlity Assurance Cell
Pachhunga University Ceilege
(A constituent college of Mizcram University)

Chapter 6

Epigenetics in horticultural crops:
consequences and applications in abiotic
stress tolerance <
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6.1 Introduction

The term “epigenetics” refers to heritable changes in gene expression (which may include changes in the magnitude,
the temporal and/or spatial expression pattern of a gene) that are not caused by alterations in the DNA sequence.
Epigenetic marks associated with gene expression are DNA methylation, histone modifications, and histone variants, all
of which affect chromatin structure and accessibility. Genetic and genomic studies mainly in Arabidopsis thaliana have
generated valuable information on the functions of these epigenetic marks, and many of the factors involved in the reg-
ulation of epigenetic marks have been identified (Pikaard and Mittelsten Scheid, 2014; Law and Jacobsen, 2010).

DNA methylation occurs on carbon number five of a cytosine base, resulting in 5-methylcytosine (SmC), whereas
mammalian SmC was observed predominantly at CG sites, in plants, cytosine methylation is found in any sequence
context, functionally divided into CG, CHG, and CHH methylation (where H is A, T, or G) (Pikaard and Mittelsten
Scheid, 2014; Law and Jacobsen, 2010). DNA methylation is deposited by DNA methyltransferases (MTases) that are
divided into three types: MET (DNA METhyltransferase), DRM (Domains-Rearranged Methyltransferase), and the
plant-specific CMT (ChromoMeThylase) (Pikaard and Mittelsten Scheid, 2014). Genome-wide identification of DNA
methyltransferases was conducted in rice (Teerawanichpan et al., 2009), maize (Qian et al., 2014a,b), wheat (Theiss
et al., 1987), tomato, pepper, and potato (Kumar et al., 2016). DNA methylation patterns can be maintained during
DNA replication by MET1 in the case of CG methylation or by CMT2, CMT3, and DRM2 in the case of non-CG meth-
ylation (i.e., CHG and CHH). De novo synthesis of DNA methylation is mediated by small RNA and DRM2 methyl-
transferase through the RNA-dependent DNA methylation (RADM) pathway (Maeji and Nishimura, 2018). The RdiDM
pathway has been well characterized and includes several key enzymes: RNA-Dependent RNA polymerase2 (RDR2),
Dicer like 3 (DCL3), and Argonaute (AGO) proteins as well as the plant-specific RNA polymerases Pol IV and Pol V.
siRNAs are loaded into AGO proteins, guiding the methylation machinery to the target DNA to be methylated. The
removal of DNA methylation marks, that is, DNA demethylation, can be achieved by either passive or active mechan-
isms. Passive mechanisms involve repression of DNA methylation activities, causing genome-wide reductions in DNA
methylation levels during DNA replication. Active demethylation occurs through the DNA glycosylation activity of
Demeter (DME), Repressor Of Silencing 1 (ROS1), Demeter like 2 (DML2), and DML3 enzymes (Maeji and
Nishimura, 2018). :

Histone modifications include methylation, acetylation, phosphorylation, and ubiquitination of specific amino acid
residues in the N-terminal tails of the histone core proteins H2A, H2B, H3, and H4. They are important for gene regula-
tion and were shown to play a role in plant response to abiotic stresses (Begcy and Dresselhaus, 2018; Zhao and Zhou,
2012). Genome-wide distribution of histone modification patterns and concomitant transcriptional alteration in response
to environmental stresses have been extensively studied in cereal crops (Zong et al., 2013; Zhao et al., 2014; Wang
et al,, 2015a,b; Xue et al., 2018; Zheng et al., 2019a,b). In addition, several studies link histone modifications with

© 2021 Elsevier Inc. All rights reserved.
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11.1 Introduction

In nature, plants are constantly exposed to diverse array of abiotic stresses, majority of which includes salt, drought,
heat, and cold. These stress factors adversely affect the productivity of plants, causing yield loss greater than 50%
(Calanca, 2017). Since plants are sessile in nature, they have to develop complex response strategies to tolerate and
resist adverse abiotic stress conditions (Chu et al., 2015).

It is of utmost importance to understand how plants recognize stress signals and pass on to cellular machinery to
generate stress defense responses. Identification of candidate genes and/or a cascade of genes is a crucial step in engi-
neering crop plants (Sanchez et al., 2011). Various groups have made significant progress in this aspect that have led to
the identification of several stress-responsive genes that are accumulated under various abiotic stress conditions and are
broadly divided into two groups, namely, functional and regulatory proteins (Shinozaki et al., 2003).

Functional proteins include antioxidants, ion transporters, water channels, and heat-shock protein (HSP), whereas regu-
latory protein consists of kinases, phosphatases, and most importantly transcription factors (TFs). Since abiotic stress is a
complex trait and many genes are involved in its response regulation, limited success has been achieved by using func-
tional protein alone to create abiotic stress—tolerant crops (Varshney et al., 2011). This situation has generated huge inter-
est in the plant scientific community to identify regulatory genes, particularly TFs, to create abiotic stress—tolerant plants
by tailoring downstream genes associated with abiotic stress tolerance (Chen and Zhu, 2004; Xu et al., 2008).

Several distinct responses were generated by plants to counter abiotic stresses at the biochemical and physiological
levels. Stress-signaling pathways play key roles in deciphering abiotic stress signals at the molecular and cellular levels.
Broadly, a pathway for stress signal transduction consists of the following important steps: (1) signal recognition, (2)
signal transduction, and (3) response against stress. After stress perception and signal transduction, stress response trig-
gers through phosphorylation/dephosphorylation of TFs (Asai et al., 2002; D’ Autréaux and Toledano, 2007), leading to
either functional genes expression required for protection at cellular level or regulatory genes expression involved in
signaling cascades and (Hu et al., 2013; Liu et al., 2014).

TF regulates transcription process under the control of developmental and environmental factors via coordinated
interactions between TFs and cis-acting elements from the promoter of gene. By such coordinated interactions, TF regu-
lates key plant functions, like responses to environmental factors such as abiotic stresses (Nath et al., 2019).

TFs exert their function upon binding to specific promoter, which in turn activates or suppresses transcription of spe-
cific set of genes (Wray et al., 2003). TFs contain transcriptional regulation, DNA-binding, and protein—protein interac-
tion domains (Yanagisawa, 1998). Therefore TFs are promising candidates for horticultural crop improvement in stress

tolerance and resistance by manipulating the expression of TF genes.
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12.1 Introduction

Abiotic stresses are one of the prominent reasons, which induce limitation to the growth of plants across different ecosystems
and lead to the reduction of agricultural productivity. Plants in response to abiotic stress adopt various physiological, bio-
chemical, and morphological adaptations (Lamaoui et al., 2018). Along with these adaptations, numerous other resources
such as microorganisms also play an essential role in the growth and development of plants by mitigating the effects of envi-
ronmental stress through different plant—microbe interactions (Ali and Kim, 2018; Remans et al., 2012). Recent reports from
the Intergovernmental Panel on Climate Control (IPCC) and other data have shown a subsequent increase in the global cli-
matic temperature with an increase in concentrations of greenhouse gases in the atmosphere such as carbon dioxide (CO),
nitric oxide (NO,), methane (CH,), and chlorofluorocarbons (Gideon Onyekachi et al., 2019; IPCC, 2014; Stocker et al.,
2013). Increased utilization of fossil fuels, rapid industrialization, and deforestation activities play significant roles in the
accumulation of carbon dioxide in the atmosphere (Raza et al., 2019). Changes in the physicochemical nature of the environ-
ment may induce stressful conditions leading to alterations in drought/rainfall patterns, temperature, the intensity of UV radia-
tion (sunlight), flooding (waterlogging), pH of soil/water, heavy metal toxicity, oxidative stress, etc. (Fig. 12.1). Abiotic
stress in total affects almost 96.5% of the global rural land area and is one of the leading factors to more than 50% loss of
crop worldwide (Cramer et al., 2011; Minhas et al., 2017; Wasaya et al., 2018).

Environmental fluctuations could disrupt the internal homeostatic environment of the plants, thereby triggering intrinsic
abilities in terms of various physiological, biochemical, and morphological adaptations to mitigate the effect of stress condi-
tions. Physiological adaptation includes stomatal conductance, regulation of photosynthetic efficiency, transpiration rates,
osmoregulation, cuticular wax biosynthesis, and turbidity maintenance in leaves (Chen et al., 2019; Goufo et al., 2017; Khan
et al., 2016), whereas biochemical adaptation includes the production of soluble enzymatic and nonenzymatic antioxidative
agents that maintain ionic homeostasis by scavenging reactive oxygen species (ROS) generated by different plant intracellu-
lar organelles, secretions of stress hormones (phytohormones) and their interconnected hormone signaling networks that
work in a coordinated manner in response to abiotic stress cues, molecular chaperons or stress-response proteins, and com-
patible solutes maintaining tissue hydrostatic pressure through osmotic adjustments augmented inside the plant’s body,
thereby instigating different responsive behaviors to mitigate the stress as imposed by the surrounding environment (Bari and
Jones, 2009; Blum, 2017; Khaket et al., 2014; Stroiniski, 1999; Suo et al., 2017).

As a result of various stress-generated physiological and biochemical changes, plants go through certain morphologi-
cal adaptations, including changing root architecture, shoot architecture, and leaf morphology (i.e., rolling and folding
of leaves to reduce evapotranspiration, reduced stomatal number) (Klem et al., 2019; Sicher et al, 2012).
Understanding all these physiological and biochemical activities that mediate stress responses in plants is also essential

AR
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Chapter 13
Seaweeds: Potential Candidates in Human | ¢
Colon Cancer Therapy

Raghvendra Pandey, Prashant Kumar Singh, and Alok Kumar Shrivastava

Abstract Seaweeds represent some of the most important reservoirs of new
remedial compounds for humans. The natural products obtained from seaweeds
-have received extensive consideration on account of their extraordinary dietary and
pharmacology applications, having such antiviral, antifungal, antibacterial, and
anticancer properties and so on. Above all, there are a number of natural products
that have demonstrated attractive value for the development of novel anticancer
agents. This book chapter draws attention on colorectal cancer which is one of the
main causes of cancer-related demise of human beings. This chapter also illustrates
a range of active natural products extracted from seaweeds that have shown to elimi-
nate or slow the progression of cancer. This also covers the mechanism through
which these compounds can induce apoptosis in vitro and in vivo. By considering
the ability of compounds present in seaweeds to act against colorectal cancers, this
chapter highlights the potential use of seaweeds as anticancer agents.

Keywords Anticancer - Capecitabine - Colon cancer - Marine algae - Seaweeds -
5-FU

13.1 Introduction

Seaweeds or macroalgae are photosynthetic organisms that play a key role in ocean
biodiversity and productivity and comprise green algae (Chlorophyta), brown algae
(Phaeophyta), and red algae (Rhodophyta). It is the common name for countless
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6.1 Introduction

Microbial communities inhabiting extreme environments perform a very
crucial role in energy metabolism and matter cycling. Cyanobacteria are
one of the ecological diversifications reflecting their capacity to acclimate
to various extreme environments. They carry out an extremely significant
role in sustaining the productivity of such extreme ecosystems through
photosynthesis, nitrogen fixation, and accumulation of phosphorus (Seck-
bach et al., 2007). Therefore, they remain ideal microbial systems to inves-
tigate processes such as photosynthesis, respiration, circadian rhythm,
photoregulation of gene expression, developmental gene rearrangements.
In addition, most cyanobacteria possess various mechanisms to acclima--
tize to extreme conditions of diverse environments (Wilde and Dienst,
2011). Various cyanobacterial groups demonstrate adaptive abilities to
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11.1 Introduction

The increasing world population poses severe pressure on land for increased
crop production worldwide (Lutz et al., 2008; York et al., 2003). On the other
hand, this flooding population has contributed significantly to (1) reduced
availability of cultivated land, (2) scarcity and degradation of water
resources, (3) soil xenobiotic accumulation, and (4) soil fertility and quality
degradation. To overcome the challenges combined with rising global pop-
ulation and anthropogenic pressure and encounter the food surplus, there
is an urgent need to improve crop productivity practices in hand with
sustainability (Pathak et al., 2018). Higher productions can be accomplished
either by boosting crops’ yields or reducing agricultural productivity losses
due to various stresses (both abiotic and biotic). The scientific school is
flooded with approaches to expand and take crop production to the next
level. In this regard, various solutions are coming up to boost agricultural
production. Though there are many techniques for barring any ill effects,
the most scientific community relies on sustainable means of increasing
crop production. Sustainable agriculture focuses on using biological means
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Seismic Hazard Zonation Mapping
of Gangtok Block, Sikkim, India

Brototi Biswas, Aneesah Rahaman, and Ashutosh Singh

Abstract Earthquake are the common disastrous events in the study area, Gangtok
Block, Sikkim: it shows a historical record in the study area. The heavy loadings of
slopes by the residential as well as commercial buildings, construction work leads
seismicactivities, resulting in great loss of human lives and properties due to collapse
building which is mainly constructed in local materials such as wood, bricks, and
stone. Communication network is also disrupted due to these seismic activities.
Therefore, it is necessary to prepare the seismic hazard or earthquake hazard zonation
map of the study area to mitigate or manage the loss and damages. The objective of
this present study is to prepare a seismic hazard zonation map. The present study has
been carried out by using secondary sources of data. A total of 14 earthquake location
since 1985-2015 have been collected from the Geological Survey of India. In this
study, the four most causative parameters have been taken such as land-use/land-
cover, slope, soil and geology. The hazard zonation map has been done with the
technique of frequency ratio model. Application of GIS techniques allowed to insert,
extract, handle, and analyze the data for the zoning of seismic map. The end-product
consists of information layers such as maps of earthquake intensity, the expected
damage, and hazard involved, as well as numerical tables associated to maps. The
seismic hazard zonation map was developed using ARC GIS 10.4 software and is
structured in thematic vector and raster layers. Therefore, the results of this study also
reveal that the final map of hazard zonation can be useful for mitigating the hazard
and is very helpful to planners and engineers for determining the safe and suitable
locations to continue the developmental works. The present study may focus on the
changes of landscape which is a part of man-made activities. The changes of land-
use/land-cover can bring the stress, and it is related to the magnitude of earthquake

B. Biswas
Department of Geography of RM. Mizoram University (A Central University), Aizawl, India
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University of Madras, Chennai 600025, India

A. Singh (&) : : : ;
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- Abstract
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CHAPTER 20

Early Response to Christianity in Mizoram

ROHMINGMAWII

Introduction

The Mizos, who were then known as the Lushais or Chins, or
sometimes mentioned as Kukis, were the people living in the hills
of the north-eastern part of India, on the southern border of the
plains of Cachar. Though they had been fighting constantly among
themselves, the Mizos remained outside the domination of any
sovereign states for centuries; they lived a politically independent
life, even from each other in their own village sites. However,
when the British rule extended to the north-eastern part of
India, and especially after Cachar was annexed, the Lushais were
disturbed because they perceived that the British intruded upon
their territorial claim and thus, constant raids were carried out to
the plains of Cachar. The earliest tribal raid was in 1826 when a
party of woodcutters from Sylhet was massacred by some Kukis.
The first ever British expedition to the Lushai Hills was sent in
1844 led by Captain Blackwood. From this time onwards, punitive
expeditions had been sent time and again to the Lushai Hills
against the tribal raids to the British territory to intimidate the
Lushais. But there was no measure to occupy the area permanently
until the end of the nineteenth century. A strong expedition was
sent to the Lushai Hills in 1889-90, known as the Chin-Lushai
Expedition, and permanent posts were established, two in South
Lushai Hills (Fort Lunglei and Fort Tregear) and two in North
Lushai Hills (Fort Aizawl and Changsil). Capt. H.R. Browne, who
was personal assistant to the Chief Commissioner of Assam, was
appointed as the political officer in the North Lushai Hills which
became a district of Assam. In April 1891, the South Lushai Hills
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