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Study on Generalized Exponentiat Tlpe Estimzitors for Ratio of

o#u^,,

TWo Population Means Using Auxiliary Attribute in the Presence
of Non-response

Kamlesh Kumarl*, Sunit Kumarl and Anu

DOI l0.9734lbpihantrcsl v4l 4664F

Abstract

In this paper, generalized exponential type estimators for the ratio of two population means using auxiliary
attribute inthe presence ofnon-response, have been proposed. The expressions forthe mean square error ofthe
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 areal 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 popuJation means in the presence of
non-response.

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

I 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 [,2], Shah and Shah [3], Tripathi [a], Singh [5], Birader

and Singh [6], Upadhayay et al. Ul 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. [0], Singh et al. I l], Shabbir and Gupta [2] and

Singh and Solanki [3] 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 ofsub-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 [5], Khare and Sinha [6-19], Singh and Kumar [20], Khare et al. 121,221, Kumar [23]
and Ahmad et al. 1241.

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 oftwo population means in the presence ofnon-
response.

tDepornnent ofStatistics, Central Llniversity ofSouth Bihar, Gaya, Bihar, India.
2Department of Statistics, PUC, Mizoram Universily, Aizawl, Mizoram' India.
tCorresponding author: E-mail: kamalbhu1j@gmail.com;
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Tropane Alkaloid Biosynthesis in Plants:
lnsights from Transcriptome Analysis

Asosii Pau!, Bendangchuchang Longchar, and Jeremy Dkhar

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 hanscriptome 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.

A. Paul (X)
Department of Botany, Nagaland University, Lumami, Nagaland, India
e-mail: apaul @nagalanduniversity.ac.in

B. l,ongchar
Department of Life Science, Pachhunga University College, Mizoram University, Aizawl,
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Chapter 3

Characterisation of Barail Sandstones of
Mizoram : A Sedimentological Approach

Parakh Protim Phukan," Pradip Borgohain,a Bubul Bharalib
and Devoiit Bezbaruah"
a Department of Petroleum Technology, Dibrugarh University, Assam, India
bPacchunga llniversity Cotlege, Mizoram, Assam, lndia
cDepartment ofApplied Geology, Dibrugarh University, Assam, India
pcube92@gmail.com

Mizoram is situated in the centre salient ol the Chittagong-
Mizoram-Tripura fold thrust belt of lndia. In the same belt
prolific hydrocarbon [HC) prospects have been identified in Tripura
but with very poor results in Mizoranr. The present chapter is

confined to the lithofacies analysis, granulonretry, petrograpHy and

porosity determination of the Barail sandstones exposed along
the Champhai-Zokhawthar Road section (N23"28.435',893"20.007'
and N23'21.792',F,093'23.284') 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

Advonces in Petroleum Technology

Edited by subrata Borgohain Gogoi
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lnr{ia rnrnah hiarr Scllueitr l}sycl,*l*gy l'ri Pnychti}r:gv lruang
chhunga zirna peng p;lkXrat il ni tih hrint a 1* hltwh 1o hie nuii ir_.

I'lctih rnck lai liinrr khau.thl*ng r**'r changkailgl zar,vk;ltl chr,ran
rirna in lrrang hrung;lh t* hu $chrrt:l psychok-rgy xir*a hi *g;ii
pawirnaw'ltin knru ctlgrlfil;rw rat ;lr'l kr knlpui tarvh tli*ng a ni.
Zirna bu zarvl, ljnir,crsity talu takall Scho*l Fsych*ltgy zirna trri

kalpui n:qk a ni bar,vk. H* ;til:ul hialr a {urx ber e}r* canpang }*h
tl*irauultc'n uima fu:h rilru lnma lrrrr*salvnn{l ar1 n*ih th*i}r*a tur;i
[an lak a ni. Schar:l Psyr:hologist t* hi riht ]rris*lna l;r:na mit]ri;un
an nih avangin treh psych*iogy l*h rducali** lat'*a xh*ivk thei tur*
xirtir an nih avangin mi bik nn ni. tlcng rilru knihhnarvih e n{iir}r t*,
ziniit lch rilru inkirngkailula chungclrang zircliilirr tL', I'In'lilsi"irt'nnr
Lur karvng ngaihtr"lah te lch ruirnnl/chhurrgkua harsrtnn chhari k
zangkhai tura tnkrwlnu B* tli*i turt zirtir niirr an lrnain a kr'* t*l
dan lch a kaihhrrarvih zalvng zau'ns za\\'m tlut tura hcisci en ni
bawk.

H* Iehkhahu-ah hian $*hool Fsychology nih d*n pltung, a hu*u'r
chin lch a chunchin pawinlilrvit chin te tarlartgin, lnrtia ri]rn tinra

{angkai tur *hhar.v;leh}rua}r & ni *, A bl,r,},}rx'tl;tngb*n thcn s;rri nr

(tr0) rh hian psyclr*logy zir tc tan !ilaiTnkah sikui zirtirtu zft\vns
zawtrg t* tana hriat tur pan'itna*'lt kitncltang tirkn tarlan ii ni.

Srheurtr Fsycl:ok"rgy hi eng nS* a *ih $hiah tih t*, il ln eharvrclrl"runh

tlall tc, rirnrt trclt r!rn;l latt:n hars*tna chi ltrurtg hrung an'rn tc^

{rrdic rirrlr rirr}i} churrgr:h**g {s, rilru hris*}rur l*h nrlt dftmfi* te tch
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Chapter 1g

Biocontrol Potential and Applications
of Extremophiles for Sustainable

Agriculture
Gajanan Mehetre,t Vincent Wneeth Leo,t Garima Singh,z Prashant Dhawre,t

Igor Maksimov,a Makesh Yadav,s Kalidas upadhyaya, and Bhim pratap singht,*
llllll lllllllil il ilIIilililililllllililililIililIilililililIilt

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 Brdring 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 concem due to the potentially harmful effects of various chemical
compounds on humans, other living organisms and the environment (Nicolopoulou-Stamati
elal.2016). Plant pathogens such as bacteria, fungi and viruses cause plant diseases resulting in a
significant loss to crop productivity (Flood 2010; Oerke et a|.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 20ll). 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 ofphytopathogens has been considered the most viable option to confront plant

' Department of Biotechnology, Aizarvl, Mizoram Universitl', Mizoram 796004, India.
2 DepartmentofBotany,PachhungaUniversitvCollege,CollegeVeng,MizoramTg600l,lnclia,
3 Department of Agiculture and Environmental Sciences, National Institute of I;ood 1'echnology Entrepreneurship &

Management (NIFTEM), Industrial Estate, Kundli 131028. Sonepat, Haryana, India.
r Institute of Biochemistry and Genetics, tlfa Scierrtific Center, Russian Academy of Sciences, pr. Okwabrya 71, 450054

U'la, Rmsia.
5 Department oI'Forestryi Mizoram l/niversity, Mizoram 796004, India.
6 Dcpartment of Biotechnology', Pachhunga University College, Collcgc Veng, Mizoram 79600 l, India.
* Coresponding author: bhimpratap@gmail.com
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Chapter

Modeling Heterogeneity Using
Lindley Distribution
Antind, Pandry and Lalpawimawha t/

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 rnanuscript, 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.

I(eywords: Bayesian technique, exponential power distribution, generalized
Rayleigh distribution, Lindley frailty, MCMC

l.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 : D at timeT > 0 is

*014 : uhoU){'f, (1)

where ms\/) is a baseline hazard function (BHF) at timeT > 0, X is a covariate
and / is a regression coefficient, these are in vector form. The CHF for given frailty
attimeT>0is

S(flr) :sfom@P)ax-r-t'Mn$)/'t, Q)

where Mo\) is cumulative baseline hazard function (CBHF) at timey > 0.
Integrating over the range of frailty variable V having density/(a), we get marginal
survival function as
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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: Lap/Ybp =19.7 - 8I.7, Eu/Eu* =0.L7 - 0.68; pelitic schist:
LaNnrbN = 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 M, Th, Ce, La, Ba, K, Rb with sftong 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 (8)
Department of Earth Science, Assam University, Silchar 788011, Assam, India
e-mail : faruquegeo@ yahoo.co.in

V. Vanthangliana
Pachhunga University College, Mizoram University, Aizawl7960O4. Mizoram, India

M. E. A. Mondal
Department of Geology, Aligarh Muslim University, Aliguh 202N2, U.p., India

@ Springer International Publishing AG, part of Springer Nature 2019
M. E. A. Mondal (ed.), Geological Evolution of the Precambrian Indian Shield,
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Tailoring Disease Resilience Crops through 7
2CRISPR/Cas

Mukesh Kumar Yadav, Poonam Patel, Ajay Kumar, Arpan Modi,
Punuri Jayasekhar Babu, Zothanpuia, Lia nsangmawii Chha kchhuak,
Kaushlendra, Garima Singh, Amit Kumar Mishra,
Bendangchuchang Longchar, and Prashant Kumar Singh

3

4

5

6

Recent developments in clustered regularly repeats
(CRlSPR)-associated protein (CRISPR/Cas) enable sCientists io add critical agro-
nomic traits in crop plants such as plant disease management and tolerance to
abiotic stresses. CRISPR-based editing rechnology not only improved the genetic

7

8 AU1

9 AU2

10

11

't2

13

14

15

16

studies but also shortened out various breeding tebhnologies in an environmen-
tally friendly manner. CRISPR/Cas has overhauled additional genome editing
technologies (GETs), for instance, transcription activator-like effector nucleases
(TALENs), zinc finger nucleases (ZFNs) and mega-nucleases, because of its
simplicity, higher success, robustness and being economical. However, although
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Department of , Mizoram University (A Central University), Pachhunga University
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s0010 Introduction
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m

poo10 In the recent past, postharvest loss o{ agro-food products is among the most emerging
challenges throughout the world. It has bee-n estimated that nearly So"Z d ug.icutt.ria r.rit
production has been lost every year during.ggJharvegt s_torage dre to atta& of the fungal
pathogens (('amrona-lleman<icz et al., ?0I!; Zhang, Mahuni, Castoria, Apaliya, c-vur,g,
2017)'ln current practice, various chemical fungicidls are being used to 
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loss caused by fungal pathogens. However, the fiequent improper utilization of chemical fun-
gicides led to the adverse effects on environment and consumers health (Nunes,2012). s;riae,
this, the rising concern of chemical residues and pesticide-resistant pathogenic strains has led
the agri-industries in search for an alternative iontrol method ror the iortr,u*"ri air"ur"
management and to enhance the shelf life of fresh products. In additioi, the app[caiion offungicides, effective doses and concentration u." rrrryi.rg from pest to pest and are govemed
by the regulatory authority of different countries.p0015 In this context, microbial antagonism appears as a suitable altemative over the chemicalfungicides for the 

Talage-n]e1t oiphytopitirogens-during pre- and postharvest sto.ug" 
"o.,_ditions' A range of microbial antagonistic ug"-.,tr tras atieaay been successfully utilLed inthe management ol^lr:sllroductJagainst tf,e pathogenic aitack (Sharm".si"[r,, I si"gn,

2009; Singh et al., 2020, ?021). Theseintagonistic miiroorganism includes vrrii* typ"Jof
strains including.bacteria*(Droby. wisniewski, Macarisin, Ei wilron,2009), yeast (SpJiaro cDroby, 2016), and fungi (Droby, Wisniewski, Teixid6, Spadaro, & |ijakli, 2016; Niixrsia et al^,
2016)' The low cost of formulation, application, and environment-iriendly nature -ut" tt 
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Chapter 6

Epigenetics in horticultural crops:
consequences and applications in abiotic
stress tolerance
Michal Lieberman-Lazarovichl'*, Taehoon Kim2, Prashant Kumar singh:, and Kevin B"g.y'
t Institute of Plant Sciences, Agicuhural Research Organization, Volcani Center, Rishon kZion, Israel, 2 Environmental Horticulture Department,
University of Florida, Gainesville, FL, IJnited States, 3Department of Biotechnobgy, Mizoram university (A Cenrral lJniversity), pachhunga

Universiry College Campus, India
* Correspontling author, Email : m i thttll @ volt'ruti.a gri. gttr,. il

6.1 lntroduction
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, 2074;Law and Jacobsen, 2010).

DNA methylation occurs on carbon number five of a cytosine base, resulting in 5-methylcytosine (5mC), whereas
mammalian 5mC 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 Miftelsten
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 METI 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 (RdDM) pathway (Maeji and Nishimur.a, 2018). The RdDM
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 I (ROSI), 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 a1.,2013; Zhao et a1.,2014; Wang
et af., 20l5a,b; Xue et al., 2018; Zheng et al., 20l9a,b). In addition, several studies link histone modifications with
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Chapter 1 1

Transcription factors: a tool box for
countering the effect of abiotic stresses

/tnil KumarI, Chunoti Changwal2, Banashree Thapai,
{g!be!t Kumar Singh6 and Sandip A Ghugei*

Rahul S. Tanpurea, Alkesh Hadas,

I Dewrtment of Entomology, Nematotogy and Chemistry Unirs, Agicultural Research Organization (ARO), The Volcani Center, Rishon lzZion,
Israel, 2Ptant Physiotogy, ICAR'Indian Agicultural Research Institute, New Delhi, India, 3Department 

of Botany, llniversily of Delhi, New Delhi,
India, lDivision if Biochemical Sciences, CSIR-National Chemical Laborotory, Pune, India, sDepartment 

of Biotectmology &. Microbiology, National
College (Autonotnous), Tiruchirappalti, India,6Departnunt of Biotechnology, Mizoratn llniversity (A Central lJniversity), pachhunga University
College Campus, India, Tlnstitute 

of Plant Sciences, Agicultural Research OrganiTation, Rishon LcZion, Israel
*Corresponding author, Email : sa ndip. ghuge.bittte<:h@ gnwi l, com

11.1 lntroduction
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 iOVo
(Calanca,2017). Since plants are sessile in nature, they have to developiomplex 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., 20ll). 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., 20ll). This situation has generated hugi inter-
est in the plant scientific community to identify regulatory genes, particularly TFs, to create abiotic stress-tolerant plants
by tailoring downskeam genes associated with abiotic sfess tolerance (Chen and Zhu, 2004; Xu et al., 200g).

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: (l) signal recognition, (2)
signal transduction, and (3) response against stress. After stress perception andiignal traniductionitress response trig-
gers through phosphorylation/dephosphorylation of TFs (Asai et a1.,2002; D'Auti6aux and Toledano, 2007), leading t-o
either functional genes expression required for protection at cellular level or regulatory genes expression involved in
signaling cascades and (Hu et a1.,2013; Liu et a1.,2014).

TF regulates transcription process under the control of developmental and environmental factors via coordinated
interactions between TFs and crs-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., 2Ol9).

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, I998). Therefore TFs are promising candidates for horticultural crop improvement in stress
tolerance and resistance by manipulating the expression ofTF genes.
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Chapter 12

Physiological, biochemical, and
morphological approaches to mitigate
the effects of abiotic stress in plants

'-"
Vikrant Hari Kashyap', lsha. Kohli', Abhinav Singhl, Aishi Bhattacharyal, P:t@gggg!!rgh2, Alit Varmal
and Naveen.Chandra .loshit'*
t Amiry tnstitute of Microbial Technology, Amity lJniversity, Noida, India, 2Department of Biotechnology, Mizoram llniversity (A Central llniversity),

Pachhunga University College Campus, India
*Corresponding author. Email: naveen..ioshi..inu@ grnail.con

12.1 lntroduction
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 sffess adopt various physiological, bio-

chemical, and morphological adaptations (t-amaoui 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, 20181 Remans et a1.,2012). Recent reports from

the Intergovemmental Panel on Climate Conffol (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 (CH4), and chlorofluorocarbons (Gideon Onyekachi et a1.,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 (Riua et al., 2019). Changes in the physicochemical nature of the environ-

ment may induce stressful conditions leading to alterations in drought/rainfall patterns, tempemture, the intensity of UV radia-

tion (sunlight), flooding (waterlogging), pH of soiUwater, heavy metal toxicity, oxidative stress, etc. (Fig. l2.l). Abiotic

stress in total affects almost 96.5Vo of the global rural land area and is one of the leading factors to more than 507o loss of
crop worldwide (Cramer et a1., 201 l; Minhas et a1.,2017 Wasaya et al., 2018)'

Environmental fluctuations could disrupt the intemal 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 a1.,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 intacellu-

lar organelles, secretions of stress hormones (phyohormones) 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 adjusfinents 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; Stroiirski, 1999; Suo eta1.,2017).

As a result ofvarious 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
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Chapter L3

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 Introduetion

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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Microbial communities inhabiting extreme environments perform a. very

crucial role in energy metabolisri and matter cycling' CVllofact-e-1ia are

;;i,h" ecologicii diversifications reflecting their capacity ]:-tlit"""
to various extreme environments. They carry out an extremely significant

role in sustaining tn" Itoa"tti"ity isuch-extreme ecosystems through

photosynthesis, nitrogin fixation, and accumulation of phosphorus (Seck-

Lach et'a,., 2007). Theiefore, they remain ideal microbial systems to inves-

G;i;"tt"t t""f, ut photosynthesis' respiration' circadian rhythm'

;il;t'";;i;aion of gene exp'"ssion, developmental gene rearrangements'

Inaddition,*or,.yu.tobacteriaPossessvariousmechanismstoacclima-
iir" ,. extreme .orrditio", of diverse environments (\'Vildc aIrcl..I)ienst'

iof1i. Various cyanobacterial groups d'emonstrate adaptive abilities to

6.1 Introduction
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Cyanobacteria as biostimulants
in the paddy fields
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11.1 Introduction

The increasing world population poses severe pressure on land for increased
crop production worldwide (l.,ute cl a1", f008; Yrxk et a1.., 2003). On the other
hand, this flooding population has conkibuted significantly to (1) reduced
availability of cultivated land, (2) scarcity and degradation of water
resources, (3) soil xenobiotic accumulatiory 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 (Pa thak $ al ,, 20 t i3). 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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Introduction

Alcohol and Drug Abuse

National Instirute on Dnrg Abusc eaay defines drug addiction as a
condition of, intense and, af times, uncontrollable drug craving, along
with compulsive drug seeking and use rhar persists evin in tnJLce oi
devastat ing consequences.

- It further clarifies that adctiction is sornething bcyorrd an impulsive
drug taking, which can likewise dcliver enduring adverse outcomes. For
instance, drug abuse and addiction can lead into a risk of mental and
physical illnesses. Furthermore, a wide scopc of dysfunctional behaviours
due to abuse interfleres with typicai r.vorking in family, the occupation,
ancl the more cxtensive netw*rk such as conrmunity.

Drugs appear to play a crucial rolr: in -'group culture" of children
and adolcscents. They c:reate th*ir "group identity" which brings them
proximate to the #ou1,wherc such activities are nilrmal arid it i'eels them
a sense of adulthclod. In addition it decreases their anxiety, inhibition,
prornotes wJoyrn*n( and results in an enh*nced shared experience among

the group. Unf*rtunerely when thes* drugs are taken in smaltr arnount,

damage health and adversely allcct socio-occupational fuuctioning. But
when these drugs are taken into large amouut they can cause renrarkable

physical and/oriocial impairment and sometimes can cat'.ses death (Turk,

Graham,&VerhuIst.,20a1),*l.i'.}..}.l-J,#,.$;...ri,
Keane,.Rt"Fer+4eo14s; wiiiiams iind Wolfe g$O4.Aefine the {Eug
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Yengkhom Disco Singh, Manasa Kumar Panda, Mrinal Kumar Sarma,

Rina Ningthoujam, @ Mohinikanti Das, and

Jyoshnamayee Patra \/

Fossil fuel is going to be exhausted in the near future and the emission products of
these fuels have been causing serious environmental pollution; therefore, the

world is looking for alternate fuel that can be a replacement fuel for fossil fuel.

In this context, nanotechnology as multidisciplinary approach can play a major

role in improving biofuel production. Nanoparticles like silver, gold and other

metallic nanoparticles have been reported to have potential effect in biofuel

production. This fuel is more eco-friendly and renewable energy sources and
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CHAPTER 20

Early Response to Christianily 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 b-order of the
plains of Cachar. Though they had been fighting constantly among
themselves, the Mizos remained outside the lomination of any
sovereign states for centuries; they lived a politically independent
life, even from each other in their own viilage .it... Fio*..,r..,
when the British rule extended to the norti-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 oot ,o
the plains of cachar. The earliest tribal raid was in rg26 when a
party of woodcutters from sylhet was massacred by some Kukis.
The first ever British expedition to the Lushai Hilis was sent in
1844led 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 1gg9-90, known u, ih. 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). -apt. 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 1g91, the south Lushai Hills
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