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ARTICLE INFO ABSTRACT

Keywords: The unique characteristics of the aqueous interfacial and micellar aggregates of surface-active ionic liquids
Surface Active Ionic Liquid (SAILs) endow them with excellent electrocatalytic properties, selectivity and efficiency toward electrochemical
Electrocatalysis

transformations. However, the low electron-tunnelling probability on account of the significant spatial separa-

. tion between the electrode and the bulky SAIL-bound electroactive analytes is expected to render the SAILs with
Electrodehalogenation . C e . . R
Oxygen Reduction Reaction an apparent electrocatalytic performance that is significantly lower than their true potential. The availability of
Nitrite ion appropriate redox-mediators in the vicinity of SAIL-bound electroactive analytes is a possible strategy to bridge
Electrochemical sensing this undesired mismatch between the apparent and the expected electrocatalytic performance from the aqueous
micellar solutions of SAILs. In anticipation of this presumption, the current work was designed to explore the
potential utility of a well-known redox mediator, K4[Fe(CN)s], to enhance the electrocatalytic performance of
aqueous micellar solutions of SAILs. The impact of K4[Fe(CN)¢] over the surface activity, self-aggregation
characteristics and electrocatalytic performance of 1-Dodecyl-3-methylimidazolium chloride ([DDMIM]CI) was
investigated using conductometry, voltammetry and scanning electrochemical microscopy (SECM). The carried-
out investigations suggest that the ion-pairing of the negatively charged redox mediator with the imidazolium
head groups at the electrode/electrolyte and micelle/water interface-localized SAIL units significantly enhances
the electrocatalytic performance of aqueous micellar solutions of [DDMIM]CI toward electro-dehalogenation of
halocarbons, oxygen reduction reaction (ORR) and electrochemical sensing of nitrite ion. We demonstrate that
the redox couple mediation in SAIL micellar solutions ensures electrocatalytic reduction of water-insoluble toxic
halocarbons, 4-electron ORR and electrocatalytic oxidation of toxic nitrite ions over non-catalytic electrode
surfaces. Importantly, the K4[Fe(CN)g] mediation in aqueous micellar solutions of [DDMIM]CI is demonstrated to
ensure selective and sensitive electrochemical sensing of nitrite ions with a sensitivity as high as 0.52 pA nM ™!
and limit of detection as low as 0.2 nM (the best to be reported till date). The presented work, the first of its kind
we believe, presents an innovative strategy to improve the electrocatalytic performance of aqueous micellar
solutions of SAILs that shall have far-reaching implications over their use as green sustainable electrocatalytic
solvent systems for large-scale practical applications.

SECM

1. Introduction characteristics like a broad electrochemical window, the ability to sta-
bilize electrogenerated intermediates, etc., SAILs due to their superior

Surface active ionic liquids (SAILs), the amphiphilic analogues of surface activity and enhanced control over the shape, size, or stability of
ionic liquids (ILs), have emerged as promising replacements to con- their aggregates outperform conventional surfactants in the practical
ventional surfactants [1,2]. Besides their unique IL inherited applications [3,4]. Accordingly, aqueous micellar solutions of SAILs are
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Victorian era 1s characterized by a
unique Victorian sensibility acquired by
how society and religion were undergoing
colossal change; religion was subjected to
moral revival and the methods of production
and distribution of wealth were revolu-
tionizing. It was also a long period of peace,
prosperity, progress, refined sensibilities
and national self-confidence for Britain.
Additionally, a lot of interconnected 1deas
and forces were working simultaneously
on the Victorian mind in the fields of
science, politics, education, ethics and moral
system that created a sense of vagueness,
incoherence and indirection. GM. Young
writes

“English society was poised on a

double paradox which its critics, within

and without, called hypocrisy. Its

practical 1deas were at odds with its

religious professions, and its religious
belief was at 1ssue with its

intelligence.” (16)

Doubt, however, was the fuel on
which Victorian generation was inter-
minably bred. People found themselves in
a very awkward situation when being right
was a difficult necessity. “The diffusion
of scientific knowledge among the educated,
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the spread of old fashioned rationalism
downwards through the masses, had
created a new problem for the religious
teacher.” (69)

Literary greats like Charles Dickens,
Thomas Carlyle, John Ruskin, Matthew
Arnold and many others were conscious
of the changes the society was going
through and the mind set it was fashioning
forth. Hence, a need was strongly felt to
reconstruct a spiritual edifice on the basis
of scientific revelation. Matthew Arnold
saw redemption possible in the discovery
of ‘new rulers with new faith.” Svdney
Eisen observes that “religion was not only
a matter of belief but also an integral part
of personal and public morality, family
life, social position, occupation, and
friendship, not to mention education and
party politics.”(3)

Matthew Arnold was a religious
humanist and an ethical 1dealist. His
literary powers find full flowering 1n his
criticism of English life at large. Russel
remarks

“In all questions affecting national

character and tendency, the develop-
ment of civilization, public manners,
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Abstract

Strigolactones are a group of carotenoid-derived phytohormones which are synthesized in
plastids and cytosol. Strigolactones also act as molecular cue that assist plants to liaise with
surroundings. These active biomolecules are also called as non-traditional phytohormones
or plant growth regulators. Strigolactones are generated in roots mainly and released into
rhizosphere, although their synthesis has been reported in other plant parts in trace
amount. More than one thousand types of strigolactones are reported in plants but only 30
strigolactones have been identified yet. Strigolactones play a significant role in regulation
of biochemical processes such as seed germination, plant growth and development (root

system architecture, shoot branching and tillering), and delaying leaf senescence during
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Editorial on the Research Topic
Rhizospheric interactions: integrating plant-microbe signaling during stresses

The agricultural sector has been greatly influenced by industrialization and globalization. It is important to understand plant
interactions and the effect these have on the ecosystam. Plants are under continuous stresses, either biotic or abiotic, and
they have direct influence on their overall productivity and yield. This impact can be observed on a global scale. There are
impairments in plant’s biochemical, physiological, and molecular characteristics that hinder thair overall traits. The usage of
chemically synthesized pesticides and fertilizers hinders =oil fertility and contaminates the environment (Khan et al., 2021).
Therefore, it is advisable to use eco-friendly, toxin-free, and sustainable practices for agricultural purposes. It is crucial, than,
to explore rhizospheric interactions to unravel the inter- communications and complex interactions. These interactions occur
via a wide network of signals and chemical and physical footprints along with microbial activities for the regulation of various
ecological processes [Ali et al ).

Thera are root exudations within the rhizosphere that play a prominent role in nutrient acquisitiondcycling, inter-
communications, and signal transductions within the soil and roots. These exudations create a microbial niche for better
physical, chemical, and biological interactions within the rhizosphere. Root exudations shape the rhizosphere and its
microbial communities in order to enable plants to grow while modulating nutrient acquisition as well as stress resistance
within them. Rhizospheric microbeas are potent candidates for plant safeguarding during various types of stresses (Liu et al.,
2020). They also regulate phytohormone levels, phosphate solubilization, secondary metabolite synthesis, antioxidant
defense responses, nitrogen fixation, and siderophore production. Moreower, they stimulate the resistance towards stresses
through induced systemic resistance mechanisms and systemic acquired resistance mechanisms (Shah et al., 2021).
Kumawat et al reported that halo- tolerant rhizobacteria improved crop productivity, nutrient acquisition, volatile organic
compounds, osmaolytes, antioxidants, phytohormones, extracellular polymeric substances, and ACC-deaminase activity along
with regulating ion homeostasis.

However, Wang et al. conducted a study revealing the role of allelochemicals and their autotoxicity with soil microbes in
Atrctylodes lancea rhizosphere. Similarly, Yasmin et al. found that Rhizoctonia soland, a pathogenic fungi affecting maize, can
cause banded leaf disease, but the volatile organic compounds released by rhizobacterial strains possess an antagonistic
affect towards these pathogens by modulating their antioxidative defense system and overall growth and metabolism.

The interplay among plants and microbes within the rhizosphere is crucial for sustainable agricultural practices and could
illustrate their potential as an alternative to traditional methods. The root acts as a meta-organism for widening our
knowledge about the rhizosphere and ecosystemn services (Ali et al.) (Figure 1). With the adwent of technological
advancements, there is a desire to understand the rhizospheric activities, its diversities, and functionalities about plants,
microbes, and the environment. In-depth knowledge about the rhizospheric and phytomicrobiome is still in its infancy
because of limited processes. The signal cascade and mechanistic pathways are linked with root colonization within the
rhizosphere through different processes such as quarum sensing, biofilm formation, root exudation, and chemotasis. All
these processes lead to tripartite interactions within the root- soil-interface during stresses.
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Nanoplastics negatively affect nitrogen
assimilation and metabolism in soybean
roots more than in nodules
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Highlights

= Soybean plants showed differential response to polystyrene
nanoplastics (PSNPs).

= PSNPs enhance oxidative stress biomarkers and activate
antioxidant defense system.

= Nitrogen metabolism is strongly modulated by PSNPs presence in

nodules and roots.

» Polyamine contents differently responded toward PSNPs-stressed
soybean plants.
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Deciphering the role of exogenously-
applied vanillic acid in regulating drought
stress tolerance in pea (Pisum sativum L.):
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attributes

Abdul Rahman @, Nudrat Aisha Akram @ 2 & , Muhammad Ashraf®, Abdulaziz Abdullah
Alsahli ¢, Parvaiz Ahmad @ 2 &

Show more ~v

+ Addto Mendeley o Share %9 Cite

https://doi.org/10.1016/j.jksus.2024.103544 A Get rights and content =
Under a Creative Commons license A ® Open gccess
Abstract

To investigate the impact of exogenously applied vanillic acid (VA) in mitigating the
adverse effects of drought stress, a greenhouse experiment was conducted on pea
plants (Pisum sativum L.). The pea seeds were primed for 14h in varying concentrations
(0,0.5, 1.0, 2.0, 3.0, 4.0, 5.0, and 6.0mM) of VA Then, thirty-five days old pea plants
were subjected to control (100% field capacity) and water deficit conditions (60% F.C.).
After thirty days of water stress treatments, the data showed a notable reduction in
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fluoride and microbial population in
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health hazards, and geographic
information systems

Abdur Rashid 4 & & Muhammad Ayub ©, Xubo Gao 2=, Yaoyang Xu b Zahid Ullah @,
Yong Guan Zhu °, Liagat Ali ¥, Chengcheng Li ©, Ajaz Ahmad %, Jé6rg Rinklebe ¥, Sardar Khan &,

Parvaiz Ahmad "

Show more

+ Addto Mendeley o Share %9 Cite

https://doi.org/10.1016fj.jhazmat.2024.136064 A Get rights and content 2

Highlights

» 24.6% and 64% of groundwater exceeded the WHO limit of As
10pg/L, and F 1.5mg/L.
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Abstract

Globally, zinc (Zn) deficiency in soils, and subsequently crops, has emerged as one of the
most prevalent among micronutrients, resulting in a severe decline in crop yields and
nutritional quality and in adversely affecting animal and human health. Worldwide,
more than half of the agricultural soils are inherently deficient in Zn, and the health of
about one-third of the global human population is impacted by Zn deficiency. Zinc is an
essential micronutrient for animal and human health, and, in the developing world, Zn
deficiency has been identified as the fifth cause of disease and death for humans. The
World Health Organization (WHO) reports that annually more than 800,000 people,
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1. Tntraduction

Bpseizn diversity 1s one of the frequaiily messiered sspecti of
baodiversaty [1. 2| The Honstic stodies winch enliss the
ipecies divedsaty are considered as the backbone of ihe
pssessment of phylodiversity, conseralion macagement and
anstnziabile utilization [3]. The loewledge of biodiversty
plays ooportant rele for ibe survival of foore [4] and the
flanistic sarveys are the only menns by which we can achieve
fhis wanl [%]. A heabiby ecosyetem enn Be huild whean
mamnined m o szstanable menner [6] thos Honstic wealib s
iy inEispensshie part of e nafura]l bulates that inlerprets ihe
effects of the 1ot eovuronment [7]. The lows of biodiveruty
mnay alter the fmchimong of ecosystems [B], Biodmemaby
edugation  very unpartaid to cients misiesd, kyowledpe niml
necessary  skills io- sphe biodiversity probilems  [9].
Brodiversity coussrvabien |8 8 eritical  sivioamenial
challenge. wiih accurnte mssessment being esseutial for
coneervaton  efforts  [10]  Auwthentic  ideiatficanon,
iocnmentition  and clersclerizution of florss se of
parmmoust impertamee for fiore studies fhod woukd help to
feripulare wirnegies for their management of biolivesin.
The region of Kaslonir {m whach the present ssudy was canped
ot ) beting o1 the exormronds of the Eurssing and Palacobiopizal
lrim-renbie, has been o srocalile of flonstie diverary [11]
hence warmmand more atention m tos regard. Keeping in Tiew
thess facts, flamstic shulies (of meeroflom] of the enianpos of
Oovermment Degree College Tral were comsed ow
sysicmadieally bebwesn Oetober 2001 io Oelaber 2023, The
present afucy was an affempt o compile apd enlist the
macrascapls florn of the cnmpms in crder to sprend the
awareisss absout 1he nvwilable plant diveraty aad o girepae
sanple shdy for future shsdies which was camently lackmg,

Location and Geography
Ciiverinent Depree Collége Tral (witl an ores of 96 kumals,
abost 5 hectares] was established in 19588 and shifted 1o the
preseit loeation 1o vear 2008, The peogmphes eovrdmiates of
ive  eslleyse  melude 33 08568INITAIIIEHEE  west;
FIOAATTENY TEIIISIEE sowth, 33 D4a616M/T75.133950E
cast ardl 23 4SO N T 1 IMISE nooth (Fag. 13 The collegs
is focated abosl 2.5 ¥m fom main owns Tral m narth-east
dsrection, wear Bajwnni opes of Tral. The entnpos 15 breated
oo the genile slope of the exiension of the kermwa {plotean)
an which Tl town s kocated. The kermraa is conoected o the
nearhy exiensiel of Znosknr mountaimn rangs of Himalnyas
The camgies hos a mosily sandy loam soil with gravels and
abogics il il ebsoil area. O the totnl ares, alsaut 2094 §s bailt-
up area. The renwvining area of thi coll=ge n ocoupled by
notumal vegetation, playground and patches of plantatsan
mamlmimiped by Soeial  Forestry Depamment, JEK
Corremment. The nverage elevation of the caopas 13 about
I Tl mssires abwve fnean sed level, The mnmesl nienm liiglsest
{ilay tempersture] bempsraiare ks 17,68 "C and wean lovwest
{night fempernfure) tempeminre n 6.59 “C (Fig. 3} The
wearmesst imonily is Fody (sverige highest day 1empernnie 19, 1
) nod ibe coldest month 1 Taouary {everage lowest mght
tempemiugs 4.2 ) The werest mowih {8 Maeh {witl
wrerzge moothly precepimton 49 40 mum) wihile the drest
month 1s Ogtober (with avernge monthly precipitabion 725
iwit), The averngs minial pnmber of divs with presipitation
(= 1.0 mem}) are 4947 dave (13.55%) The
monthly  peecipifabion s
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Abstract
Grassland s one of the most widespread vegetation fypes worldwide and plays a promanent role i

evological security and human development. Thiee iinporlant factors have been tesponsible for the
evolation and maintenance of the grassiond ecosystern: drought, fire and grazing, The naturally
ocourring grasslands, primarily determined by climate, occur in areas where growth of forests is
preventsl by non-availability of sulficlent sodl water. In addition to the cimatically detenmined
i

natural t:1'-1'=='-|r111l'|'.'-. successional T ands are maintained by removal of onginal forest 'l'l‘gi-.":-'lhl"'ll

a7
a5 A consequencs of grazing, mowing or buming. For their impertance in ecological productivity,
shudies of thelr Momass and ecological productivity 18 very dmpertant, A mamber of different
metheds and models have besn vsed o estimate thelr bicinass prodection aod productivity. Every
methed has ils own merits and demerits. Even though allernatives to the corventional harvesting
methods have been devised, the conventional harvesting methoeds for ecological productivity are still
in vogue. The research attributes the rale of precipitation and temperatore inorepuilating productivity
in grasslands. Probably becavse ol more lavourable envivonmental conditions Hooughout the yvear,
Iropical grasslands are more productive on an armual basis than their other counterparts, Similardy
difteront species in a grassland may espond differently to the amount, sccasions and type of
precipdlation. The plant Memass and prodoctivity in grasslands s not alfecied only by presenl year
precipllation but alse by previous year precipitation amount and pattern. The produoctivity of Cy

species amd s species also respond differently to mean armrual emperature and mean arroal

precipitation. Different types of biotic stresses also altect plant biomass and primary productivity the
most mportant Motie stress among them @ prazing. Although heavy grazing and no grazing i
gereral decreases productivity, modecate grazing has positive effects on productivity. Aboveground
and below ground biomass is alse affected by both abiobic and biotic factors. The oulcome of different
ecological factors resuli in the amoumnt and mtio of aboveground and belewground (living and dead

Inomasa)

Keywords: Grasshmd, brom bovegroned, belewgrormd, produclhrty, grazmig

Intraduction

Grrazslnndd ks one of the most n'arlr'.pl::.ui vegeiation ETRESES and'or legumes make g the domumant
type worldwide [1] ond plays 8 promunent role in vegeiation', White er al. [T] also defined grasslnod
ecological security mnd fxmnnn development [2, 3] a5 “terrentrinl ecosvstems dominsted by herbaceoe:
Grasslonds conanmie en ecosyoiem clhoractenzed vegelntion”. They are among the most widespeead
oy grass dominance with little free cover [4, 5] biemes worldwide and in geneml have

LIWESCCH | https: arerw, unesoo, ofg'en, § defines plant species. This vegetation type b

f;ll_:c§:|;||| as “land covered with herbaceous |'||.1.|5I-. divernily nl'p|.1|l_1 species thal mosthy

with less than 1D per cent tree and shruh cover™ spatial senles beecmess  grasslinds

Gibson  [6] defiwed grasslond  ‘as ooy plas sruerually simples ar cosrser scales

commumty, imclodme borvested fompss, o which varied estimates ohoui the area
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