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We consider a variety of quintessence scalar field models in a homogeneous and isotropic geometry of
the Universe with zero spatial curvature aiming to provide stringent constraints using a series of
cosmological datasets, namely, the cosmic microwave background (CMB) observations, baryon acoustic
oscillations (BAOs), joint light curve analysis (JLA) from supernovae type Ia, redshift space distortions
(RSDs), and the cosmic chronometers (CCs). From the qualitative evolution of the models, we find that all
of them are able to execute a fine transition from the past decelerating phase to the presently accelerating
expansion where, in addition, the equation of state of the scalar field (also the effective equation of state)
might be close to that of the ΛCDM cosmology depending on its free parameters. From the observational
analyses, we find that the scalar field parameters are unconstrained irrespective of all the observational
datasets. In fact, we find that the quintessence scalar field models are pretty much determined by the CMB
observations, since any of the external datasets such as BAOs, JLA, RSDs, and CCs does not add any
constraining power to the CMB. Additionally, we observe a strong negative correlation between the
parameters H0 (present value of the Hubble parameter) and Ωm0 (density parameter for the matter sector,
i.e., cold dark matter plus baryons) exists while no correlation between H0 and σ8 (amplitude of the matter
fluctuation). We also comment that the present models are unable to reconcile the tension on H0. Finally,
we conclude our work with the Bayesian analyses which report that the noninteracting ΛCDM model is
preferred over all the quintessence scalar field models.
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I. INTRODUCTION

Since the detection of the accelerating Universe by
measuring the luminosity distances of type Ia supernovae
[1,2], a new era of modern cosmology has began.
Subsequent investigations by different groups [3,4] con-
veyed that the current acceleration of our Universe could be
an effect of some hypothetical fluid with large negative
pressure known as dark energy [5], which is completely
unknown by its character and origin. Usually, there are two
distinct approaches to describe such accelerating expansion
—one route is through modifications of the matter sector in
the context of Einstein gravity [5–7], and the other way
around is to modify Einstein’s gravitational theories [8–16],
which leads to some extra geometrical terms (alternatively

known as geometrical dark energy fluids in order to make a
difference between the accelerating effects coming from the
matter modifications or geometry modifications). Apart
from the above two approaches, there is another alternative
to describe this accelerating Universe—the gravitational
particle production mechanism; see [17–26], and references
therein. However, overall, the actual dynamics of these
mysterious components are unknown, but, thanks to the
recent observational evidences, we have an estimate of such
dark fluids. According to the observational predictions,
such dark energy fluids contribute nearly 68% of the total
energy density of our Universe [4]. Additionally, another
bulk content of the matter sector, about 28% of the total
energy density of our Universe, is occupied by some
nonluminous dark matter component. Thus, overall, almost
96% of the total energy content of our Universe has been
filled up by these dark fluids, namely, dark energy and dark
matter, and probing their nature, evolution, and origin is
one of the most intriguing facts of modern cosmology.
In the present work, we confine ourselves to Einstein

gravity and, thus, incorporate dark energy fluid through the
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ABSTRACT 
The effect of application of different insecticides either alone in repeated dose or in sequential 

combination on soil microbial biomass and its activity were assessed under eggplant cultivation in field 
conditions for three consecutive years (2015-2018) in both kharif and rabi seasons at Agricultural Experimental 
Farm, University of Calcutta, Baruipur, Kolkata. Four different insecticides namely Triazophos 40% EC, 
Cypermethrin 10% EC, Carbaryl 50% WDP and Azadiractin 10000 ppm were sprayed 35-45 days after 
transplanting and thereafter insecticidal applications were done at an interval of 15 days till harvest. Parallely, 
these four insecticides in sequences were sprayed 35-45 after transplanting and applied sequentially at an 
interval of 15 days till harvest at two possible sequences namely Triazophos, Carbaryl, Cypermetrin, 
Azadiractin or (S1) and Azadiractin, Cypermethrin, Carbaryl, Triazophos or (S2).Soil samples from treated and 
untreated plots were collected at the time of transplanting, before insecticide application (BIA), Two days after 
application of all the insecticide (AAIA), and at harvest in both the seasons. The results revealed that samples 
collected before insecticide application (BIA) showed non-significant (p>0.05) increase or decrease in different 
microbiological parameters i.e. Soil microbial biomass carbon (SMBC), Basal Soil Respiration (BSR), Substrate 
induced soil respiration(SIR), Fluorescein diacetate hydrolyzing activity(FDHA) with  different treatments in both 
seasons as determined by Duncan’s multiple range test (DMRT). However, two days after application of all 
insecticide in both seasons showed significant (p<0.05) inhibition in different microbiological parameters in 
comparison to untreated control with maximum inhibition in Triazophos treated plots and minimum in 
Azadiractin treated plots. Sequential treatments (S1) showed lesser inhibition than all the other treatments 
except the azadiractin plots while in (S2) the inhibition was found to be more than Cypermethrin and Azadiractin 
treatment in both the seasons. At harvest, all the microbiological parameters in the treated fields were 
statistically par with control fields. 
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INTRODUCTION 
 
Soil is the first repository of different 

insecticides applied to different crops under field 
condition. It is reported that about 0.1%applied 
pesticides reaches the target organism whereas 
the soil environment is contaminated by the 
remaining bulk (Rajesh et al., 2015).Soil harbors 
a variety of micro and macrofauna and flora viz., 
bacteria, actinomycetes, fungi, arthropods, 
crustaceans, earthworms etc. which forms the 
living dynamic system of the soil. Soil organisms, 
particularly micro-organisms play a myriad of 
essential processes in soil starting from organic 
residue degradation to cycling of nutrients. 
(Aislabie andDeslippe,2013). Insecticides used 
frequently ultimately reaches the soil as 
insecticidal “run off ” from the crop plants and is 
accumulated usually in top 0-15 cm layer of soil 
where the microbial activities are found to be 

maximum (Bhavyaetal. 2017). Pesticides in the 
soil affect the non target and beneficial 
microorganisms (Shao & Zhang,2017)and their 
activities that are essential for maintaining soil 
fertility (Bowles et al. 2014).The effect of 
pesticide on soil microorganisms is governed not 
only by the chemical and physical properties of 
the pesticide itself but also by soil type, soil 
properties, and prevailing environmental 
conditions (Kumar etal. 2017).The microbial 
biomass is considered to be the living 
component of soil organic matter, having 1-5% 
of total organic matter content(Cardoso et. al. 
2013,Ma et.al. 2016,Aroraet al. 2019)and it react 
more quickly to the changes in soil conditions 
than the soil organic matter(Chaudharyet al. 
2018).Soil respiration means that the living 
biomass of soil respires CO2,where soil 
organisms gain energy from catabolizing organic 
matter to support life.
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ABSTRACT 
The phthalate compounds (PCs) are well-known plasticizers and easily exposed through environment. The present 
objective was an in silico study to detect toxicity mechanisms of common phthalates by using ProTox-II webserver. 
Different types of common PCs were selected as per recent literatures study. Total 14 nos. of PCs were selected for 
present predictive study. These PCs such as DEHP, DINP, DIDP, DPHP, DMP, DEP, BBP, MBP, PA, DNPP, DCHP, 
DAP, DNHP and DHP were studied. The prediction of different toxicity mechanisms was done by using ProTox-II 
webserver. The mechanism of toxicity of PCs indicated 10 compounds were obtained between the class of IV and V 
while 4 compounds were found class VI. The hepatotoxicity and immunotoxicity results were observed inactive for all 
compounds. All the compounds were found cytotoxic and mutagenic inactive, but 8 compounds obtained carcinogenic 
active.TheTox21-nuclear receptor signalling pathways revealed AhR, AR, AR-LBD, Aro, ER, ER-LBD, PPAR-Gamma 
were inactive except 1 compound active for ER and ER-LBD. For Tox21-stress response pathways, it was observed that 
2 compounds were active for nrf2/ARE and HSE. The parameter MMP was active only for 1 compound. Other two 
parameters viz. p53 and ATAD5 obtained all the compounds were inactive. In conclusion, the present predictive results 
indicated that few PCs are harmful to animals and scattered information on toxicity mechanisms by few compounds 
found for human studies. This prediction may be suitable for further in vitro and in vivo research works in future to 
validate the present prediction.  
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1. INTRODUCTION  
Phthalate derivatives are used for the manufacturing of 
plastic materials. On the other hand, in present days, 
plastics are used to make toys, container for blood and 
several liquid medicines, potable water, raw and cooked 
food materials, etc. [1-5]. According to the researchers, 
phthalates are not covalently bound to plastics and it has 
tendency to leach into the medium [4, 6-10]. 
It has been well-established that these phthalates cause 
several types of cancer, endocrine disruption, 
teratogenicity, etc. [5, 10-12]. An informative research 
work revealed that the higher energy intake in the 
overweight and obese due to higher di-2-ethylhexyl 
phthalate (DEHP) exposure, which indicated close 
relationship between body mass index and DEHP[13].In 
another study it was observed positive correlations 
between serum dibutyl phthalate (DBP) or mono(2-
ethylhexyl) phthalate (MEHP), and serum estradiol (E2) 

and/or luteinizing hormone (LH) in prepubescent 
children while serum monobutyl phthalate (MBP) levels 
were found to be negatively correlated with serum 
triiodothyronine (T3) or thyroxine (T4) in male 
participants, and serum DEHP levels with serum thyroid 
stimulating hormone (TSH) in female adolescents. Low-
density lipoprotein (LDL) levels were positively 
correlated with serum phthalic acid (PA) levels in 
children and adolescents. DEHP, DBP or its metabolites 
may be associated with altered hormone levels in Korean 
children and adolescents [14]. 
In earlier research work, researchers have been studied 
individual phthalate or multiple phthalates to determine 
health impact in relation to particular parameter such as 
toxicity, carcinogenicity especially particular cancer type, 
teratogenicity, endocrine disruption, etc. on human 
and/or mammals, which was observed long duration, 
financial burden as well as animal harming, etc. 
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