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Abstract

In present chapter we have reported green and highly efficient method for synthesize novel series of
substituted -1H-indazol-3-amine derivative (3a-h) by cyclocondensation reaction of substituted
benzonitrile (1a-h) and substituted Hydrazine (2a-h) using ceric (IV) ammonium nitrate (CAN) as a
catalyst, EtOH-H20 as a ecofriendly media and reaction was carried out under ultrasound irradiation
green method. The structures of newly synthesized indazole derivative (3a-h) were corroborated
through spectral investigation such as elemental analysis and spectral studies like IR, C13 NMR, Mass
spectra and 1H NMR. The compounds were assessed for their in-vitro antimicrobial activity with
pathogenic microbe comprising Gram positive bacterial strains, S. aureus and Gram negative strains
E.coli, P.vulgaris, and S. typhi at di erent concentration. The consequence of bioassay is compared
with standard drug Chloramphenicol.

Keywords
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Chapter sections

1. Introduction

Indazole was first defined as a “pyrazole ring fused with the benzene ring” by the scientist Emil
Fisher. It is broadly studied due to its remarkable chemical and biological properties. Indazole is from
the azoles family containing carbon, hydrogen and nitrogen atoms. Indazole also called as
benzpyrazole or isoindazolone which containing two nitrogen atoms. It is ten mt-electron aromatic
heterocyclic systems as a pyrazole molecule. The structure of indazole is given below in cylindrical
bondsis as ( ).
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Abstract

Pharmaceutics and therapeutics industries enforced chemists to seek/discover antibacterial novel
heterocycles owing specific bioactivity and innate characteristics significance. This chapter
summarized potent antibacterial profile of 5-oxo-imidazolines in the new millennium as an
antibacterial against Gram-positive and Gram-negative bacteria viz. B. thuringiensis, S. aureus, E.
coli, and E. aerogenes is presented in this chapter. 5-(H/Br benzofuran-2-yl)-1-phenyl 1H-pyrazole-3-
carbohydrazides are condensed with 4-(arylidene)-2 phenyloxazol-5(4H)-one in acetic acid at
elevated temperature to yield product 5-(H/Br benzofuran-2-yl)-N-(4-arylidene-5-oxo-2-phenyl-4,5-
dihydroimidazol-1-yl)-1-phenyl-1H-pyrazole-3-carboxamides. Di erent substrates like 4-
(arylidene)-2-phenyloxazol-5(4H)-one allowed to react with benzaldehyde hippuric acid to yield 5-
oxo-imidazolines/5-ox0-4,5-dihydroimidazole. All synthesized 5-oxo-imidazolines were characterized
via elemental analysis and FT-IR, 1H-NMR and mass spectra techniques. All 5-oxo-imidazolines
assayed in vitro for inherent antimicrobial activity at di erent concentration against stated bacterial
strains and compared with standard chloramphenicol. 5-Oxo-imidazolines (3a and 3¢) with 125 pg/mL
concentration showed excellent antibacterial profile against Gram-positive bacteria, B. thuringiensis,
while other derivatives at di erent concentrations showed moderate antibacterial activity against
Gram-positive bacteria, S. aureus and B. thuringiensis. Gram-negative bacteria like E. coli and E.
aerogenes are tested at higher concentration (1000, 500, and 125 pg/mL) and found good-to-moderate
antibacterial activity. Tested products found non-active against E. aerogenes for 125, 61, and 31 pug/mL
concentration also inactive at conc. 31 pg/mL against E. coli.

Keywords
antibacterial Gram positive/negative B. thuringiensis S. aureus E. coli E. aerogenes
5-oxo-imidazoline azlactones medicinal
Author Information Show +

Chapter sections

1. Introduction

Imidazole is a planer five-member ring with molecular formula C3N,H,4, containing three carbon
atoms and two nitrogen atoms in 1 and 3 skeletal positions as depicted in . This is an aromatic
heterocyclic ring that’s classified as a diazole family owing non-adjacent nitrogens in its skeleton.
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Li-S ion batteries: a substitute for
Li-ion storage batteries
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Introduction

After the discovery of electricity, there was a need to find effective methods to store energy
for use on demand. A device that stores energy is known as an accumulator or battery.
Different forms of energy are available in nature, which include radiation energy, electricity,
gravitational potential energy, chemical energy, and kinetic energy. Energy storage also in-
volves converting energy from different forms to more conveniently storable forms. There
are some technologies that store energy for a short period, while others can store it for longer.
Some examples of energy storage devices are the rechargeable battery, hydroelectric dam,
fossil fuel storage, and mechanical, electrical, biological, electrochemical, thermal, and chem-
ical storage devices. During the 20t century, electricity was generated by burning fossil fuel.
Due to pollution from fossil fuels, researchers have concentrated their attention on renewable
energy sources like solar and wind energy [1]. At the beginning of 21st century, portable
devices were in demand all over the world. In this chapter, attention is given to electrochem-
ical devices, which include batteries.

Energy storage materials

Materials for chemical and electrochemical energy storage are key for a diverse range of
applications, including batteries, hydrogen storage, sunlight conversion into fuels, and ther-
mal energy storage. The urgent need for energy storage materials for a sustainable and
carbon-free society is the main stimulant for the new dawn in the development of functional
materials for energy storage and conversion. Hydride-based all-solid-state batteries, which
are considered to be safer, cheaper, and more abundant, while potentially having higher

Energy Materials _—
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TDDFT Studies on Sheet Size-Dependency of Optoelectronic
Properties of 2D Silicon Doped with Alkali Metals
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Abstract—This work investigates the effect of alkali metals
(Li, Na, and K) doping on silicene sheets (2D silicon) by using
Time-Dependent Density Functional Theory (TDDFT). This
includes Sij3Hj,, SijoHso, SissH74, and Sig4H 34 silicene sheets.
The results show some variation in the IR and UV-Vis
spectrums as the sheet size change, with the largest structure
showing an onset of absorption in the visible spectrum. Also,
the results show that excitation energy decreases significantly
by 29% as the number of atoms increases from Si;sHato
SiiuHi34. Also, this work investigates the doping effect of alkali
metals (Li, Na, and K) on the silicene sheets. The doped
structures showed a dipole moment as high as approximately
10 Debye. The doped structures show a significant increase in
optical absorption in the visible spectrum, as well as the
potential for high reactivity

1. INTRODUCTION

Silicene has a similar honeycomb band structure like
graphene and potentially shows stronger coupling between
the internal layer and higher oxidation resistance than
graphene [1], [2]. Besides that, the Silicene energy gap can
be tuned by doping alkali atoms or by an electric field, and
it has high Fermi velocity and carrier mobility [3], [4]. On
the other hand, more intense spin-orbit coupling, and
compatibility with current Si fabrication are various other
advantages over graphene [5]. Therefore, the novel two-
dimensional material; silicene, has recently gained
extensive popularity attracting both theoretical and
experimental studies by different research communities. So
far, chemists have been able to produce silicene sheets and
nanoribbons depending on silver, iridium, diboride thin
films [6]. The ambipolar current-voltage relationship has
been reported in silicene material [7]. Another study shows
the interaction of silicene with non-metallic surfaces based
on density functional theory (DFT) [7]. The effects of the
electronic properties of silicene in presence with alkali
metal atom absorption are synthesized [7]. At present,
researchers expect silicene to possess an enormous potential
for application in technology over graphene [8].

In silicene, each Si atom is bonded with three more Si
atoms, forming a honeycomb lattice, like graphene, or
germanene. In this work, four hydrogen-terminated

Muath Bani Salim is with Sustainable Energy Systems Engineering
Program, Texas A&M University—Kingsville, Kingsville, TX, 78363 (Tel:
361-228-5467; e-mail: muath_naser.bani_salim @students.tamuk.edu).
MD Raiyan Alam, Ganesh Alwarappan, Aashka Bhandari, Amit Verma,
and Reza Nekovei are with Electrical Engineering and Computer Science,
Texas A&M University—Kingsville, Kingsville, TX, 78363. Sunil Patil is
with department of Physics, College of Engineering, Pune, Maharashtra,
India. Sherin Alfalah is with Gas Processing Center, Qatar University,

structures were considered with the increasing number of Si
atoms. The first part of the investigation investigates the
optoelectronic properties of the pristine structures. The rest
of this study investigates the effects of doping the structures
with alkali metals, Li, Na, and K. This was motivated by the
recent importance of the Si-Alkali Metal (AM) systems. Li-
Si system is being considered for Lithium-silicon batteries.
Lithium-silicon Dbatteries are a lithium-ion battery
technology that employs a silicon anode and lithium ions as
the charge carriers [9]. Na-Si system is considered for
hydrogen production as sodium silicate is a reducing agent
[10], while the K-Si system serves as a corrosion inhibitor
(reducing the rate of corrosion) [11]. Replacing bulk Si with
2D silicon sheets in the above applications may have the
potential to increase reactivity and efficiency because of the
greater surface-to-volume ratio afforded by 2D sheets.

This paper is structured as follows; Section 2 describes
the proposed computational details and the applied
methodology of the TDDFT. Results for the performance of
dipole moments, UV, and IR spectra are presented in
Section 3. Summary and conclusions at the ends

J.  COMPUTATIONAL DETAILS

TDDFT simulation is used to analyze the electronic
properties of four different Silicene, by B3LYP functional
and 6-31G (d) basis set [12], [13]. The simulation is done
with the help of the Gaussian 16 program [14], and it covers
the following Silicene structures SijzH22, SijoHzo, SissH7a,
and Sijp4H;34. The chosen 6-31G (d) basis set is to add more
flexibility to account for the asymmetry about the nucleus.
Firstly, optimized molecular structures are required
before any TDDFT simulation. Then the vibrational
frequencies are calculated for the Silicene structures. Also,
the TDDFT is used to evaluate the Silicene's oscillator
strength values and obtain the absorption spectrum in the
Ultraviolet-visible (UV-VIS) region, which is required to
find the amount of energy that the material can absorb [15].

Qatar. Mohamed Shibl is with department of Chemistry and Earth
Sciences, College of Arts and Sciences, Qatar University, Doha, Qatar.
Walid Hassan is with Chemistry Department, Faculty of Science, King
Abdulaziz University, Jeddah, Saudi Arabia
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K. RESULTS

The top and side view of the optimized structures are
shown in Figs. 1(a) and 1(b). Figure 2 shows the onset of a
small distortion from the ideal free-standing structure for the
largest structure silicone structure considered in this work.

9 9

Figure 1. (a) Top view of the molecular structure of Si ;H, showing
honeycomb lattice (b) 3D view of Si ;H,, showing two vertically displaced
sub-lattices

While Fig. 2 shows the structure doped with Li the
distortion is present in pristine structures too. This observed
distortion is seen to be relatively smaller than one reported
for germanene, the 2D Germanium sheets [16].

Figure 2. (a) Top view of the molecular structure of Si;sH, with Li
doping (b) 3D view of Si;sHa, with Li doping (c) Side view of Sij3sH,, with
Li doping (d) Side view of undoped Si;;Hs,

The mass-weighted coordinates method is used to find the
vibrational frequencies or the infrared (IR) spectrum for the
Silicene structures as shown in Fig.3 [17]. The IR spectrum
in Fig. 3 represents the molar absorptivity coefficient (S) in
Mole! cm™ vs. wavenumber in cm™. The results show that
Sii3H2; has a band frequency of fewer than 75.5 cm’l, and
the Si-H out of plane bending vibration frequencies is
between 600-900 cm™ which is very close to the reported
experimental frequency of 620 cm™. Also, the 75.6-150 cm®
! frequency range is for the Si-H in-plane bending vibration.
Likewise, the peak vibration frequency in Fig.3 is around
600-800 cm™, and the Si-H stretching vibration is 2125-
2245 cm' ,which is very close to the experimental values in
[18].
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Figure 3. (a) IR spectrum of Sil3H22.

The absorption spectrum for Silicene structures is calculated
by convolving the oscillator strength values that are obtained
from the TFDFT simulation, as shown in Fig. 4.
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Figure 4. Molar Absorption (a) Undoped, (b) Li doping, (c) Na doping
(d) K doping

Figure 5 shows the density of states (DOS) spectrum for
pristine, Li-, Na-, and K-doped Sil04H133 sheets. The
bandgap from DOS shows no significant change across the
four structures. Similar observations were also made for the
other structures with an equal number of Si atoms.
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Figure 5. (a) Density of States spectrum for (a) SijosHss, (b) SijosHy33Li,
(c) SijsHi33Na and (d) SijoH K.

Table I shows the highest occupied molecular orbital
(HOMO), the lowest unoccupied molecular orbital
(LUMO), and the HOMO-LUMO bandgap E, for the
Silicene structures in this study. The alkali metals lower the
bandgap for the all of the silicene sheets in this study, as
also mentioned in [18][19] for other 2D sheets, making
them suitable for wide range of applications like LEDs and
lasers.

TABLE L. SILICENE ENERGY LEVELS
HOMO (eV) LUMO (eV) Eg(eV)

Si3Ha, -6.95 -1.02 5.94
SijsHy Li -5.84 -1.83 4.01
Si;sHy Na -5.58 -2.14 3.44
Si;sHy K -5.15 -2.00 3.14
SigHs -6.63 -1.35 5.28
SijgHaoLi -5.55 -1.46 4.09
SijoHNa -5.38 -1.98 3.40
SijoHK -5.19 -1.80 3.39
SisqsHy, -6.15 -1.86 4.29
SissH7;Li -5.94 -1.93 4.01
SissH73Na -5.55 -1.92 3.63
SissH73K -5.33 -1.86 3.47
SioaH 34 -6.03 -1.93 4.10
SijosHis3Li1 -5.68 -1.97 3.71
Sijp4H 33Na -5.58 -1.96 3.62
SijoHi3:K -5.38 -1.91 3.47

Table II lists the calculated dipole moments for the doped
and pristine sheets. As it can be observed from this table,
the doped sheets have significantly larger dipole moments,
with the Li-doped sheets being comparable to reported
values for Li-doped graphene sheets [20]. K-doped sheets

have dipole moment values comparable to Na [21]. It is
observed that dipole moment values decrease for doped
sheets with increasing the number of Si atoms. This may be
attributed to the increased influence of the Si sheets, which
reduces the effects of the dopant.

TABLE IL DIPOLE MOMENT OF DIFFERENT SIZED & DOPED
STRUCTURES.
Number Doped Doped Doped K | Undoped
of Si Li Na (Debye) (Debye)
Atoms (Debye) (Debye)
13 5.9217 6.6988 9.7637 0.1074
19 4.1539 5.6431 8.6511 0.1065
54 5.8206 5.4398 8.0859 0.2145
104 5.2362 6.3355 8.8415 0.6248

L. CONCLUSION

The optoelectronic properties for different sizes of
Silicene have been studied in this work. The results show
that as the sheet size increases Silicene will have a stronger
absorption spectrum than bulk or nanowire silicon. Silicon
may remain the lead material in the optoelectronic and
electronic applications. The work also suggests that doped
silicone sheets may have significant potential in many
advanced applications, including Li-ion batteries.

ACKNOWLEDGMENT

This work is partially supported by the United States
Office of Naval Research through grant number NO0OO14-
18-1-2732. Also, the authors acknowledge the Texas
Advanced Computing Center (TACC) at The University of
Texas at Austin (UTA) for providing access to the
supercomputer Stampede?2 resources that have contributed
to the research results reported within this paper. URL:
http://www.tacc.utexas.edu

REFERENCES

[1] A.M. Tokmachev et al., “Emerging two-dimensional
ferromagnetism in silicene materials,” Nature
Communications, vol. 9, no. 1, pp. 1-9, Apr. 2018.

[2] A. Molle, C. Grazianetti, L. Tao, D. Taneja, M. H.
Alam, and D. Akinwande, “Silicene, silicene
derivatives, and their device applications,” Chem.
Soc. Rev., vol. 47, no. 16, pp. 6370-6387, Aug. 2018.

[3] G.Lieral., “Stable Silicene in Graphene/Silicene
Van der Waals Heterostructures,” Advanced
Materials, vol. 30, no. 49, p. 1804650, 2018.

[4] A. Acun et al., “Germanene: the germanium analogue
of graphene,” J Phys Condens Matter, vol. 27, no. 44,
p- 443002, Nov. 2015.

[5] J.Zhao et al., “Rise of silicene: A competitive 2D
material,” Progress in Materials Science, vol. 83, pp.
24-151, Oct. 2016.

520

Authorized licensed use limited to: INDIAN INSTITUTE OF TECHNOLOGY KANPUR. Downloaded on May 04,2021 at 10:43:31 UTC from IEEE Xplore. Restrictions apply.



[6] D.Jose and A. Datta, “Structures and Chemical
Properties of Silicene: Unlike Graphene,” Acc. Chem.
Res., vol. 47, no. 2, pp. 593-602, Feb. 2014.

[7]1 E. Scalise, K. Iordanidou, V. V. Afanas'ev, A.
Stesmans, and M. Houssa, “Silicene on non-metallic
substrates: Recent theoretical and experimental
advances,” Nano Res., vol. 11, no. 3, pp. 1169-1182,
Mar. 2018.

[8] M. Li, Z. Li, and S.-J. Gong, “Effect of charging on
silicene with alkali metal atom adsorption,” J. Phys.
D: Appl. Phys.,vol. 51, no. 7, p. 075302, Jan. 2018.

[9] J.Zhuang, X. Xu, G. Peleckis, W. Hao, S. X. Dou,
and Y. Du, “Silicene: A Promising Anode for
Lithium-Ion Batteries,” Advanced Materials, vol. 29,
no. 48, p. 1606716, 2017.

[10] J. L. Dye, K. D. Cram, S. A. Urbin, M. Y. Redko, J.
E. Jackson, and M. Lefenfeld, “Alkali Metals Plus
Silica Gel: Powerful Reducing Agents and
Convenient Hydrogen Sources,” J. Am. Chem. Soc.,
vol. 127, no. 26, pp. 9338-9339, Jul. 2005.

[11] A. R. Elmore and Cosmetic Ingredient Review Expert
Panel, “Final report on the safety assessment of
potassium silicate, sodium metasilicate, and sodium
silicate,” Int. J. Toxicol., vol. 24 Suppl 1, pp. 103—
117, 2005.

[12] M. Bani Salim and R. Nekovei, “Electronic Properties
and Molar Excitation Coefficient for Organic Solar
Cells Materials by using TD-DFT Method,” in 46th
IEEE Photovoltaic Specialists Conference (PVSC),
2019, p. 5.

[13] A. D. Becke, “Density-functional exchange-energy
approximation with correct asymptotic behavior,”
Phys. Rev. A, vol. 38, no. 6, pp. 3098-3100, Sep.
1988.

[14] Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.;
Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.;
Scalmani, G.; Barone, V.; Petersson, G. A_;
Nakatsuji, H.; Li, X.; Caricato, M.; Marenich, A. V.;
Bloino, J.; Janesko, B. G.; Gomperts, R.; Mennucci,
B.; Hratchian, H. P.; Ortiz, J. V.; Izmaylov, A. F.;
Sonnenberg, J. L.; Williams-Young, D.; Ding, F.;
Lipparini, F.; Egidi, F.; Goings, J.; Peng, B.; Petrone,
A.; Henderson, T.; Ranasinghe, D.; Zakrzewski, V.
G.; Gao, J.; Rega, N.; Zheng, G.; Liang, W.; Hada,
M.; Ehara, M.; Toyota, K.; Fukuda, R.; Hasegawa, J.;
Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.;
Nakai, H.; Vreven, T.; Throssell, K.; Montgomery, J.
A., Jr.; Peralta, J. E.; Ogliaro, F.; Bearpark, M. J.;
Heyd, J. J.; Brothers, E. N.; Kudin, K. N.; Staroverov,
M.N.; Keith, T. A.; Kobayashi, R.; Normand, J.;
Raghavachari, K.; Rendell, A. P.; Burant, J. C.;
Iyengar, S. S.; Tomasi, J.; Cossi, M.; Millam, J. M.;
Klene, M.; Adamo, C.; Cammi, R.; Ochterski, J. W_;
Martin, R. L.; Morokuma, K.; Farkas, O.; Foresman,
N. B.; Fox, D.J, Gaussian 16, Revision
B.01,.Gaussian, Inc., Wallingford CT, 2016.

[15]M.R. Alam et al., “TDDFT Studies on Sheet Size-
Dependency of Optoelectronic Properties of 2D
Silicon,” in 2018 IEEE 13th Nanotechnology

Materials and Devices Conference (NMDC), 2018,
pp. 1-4.

[16] A. S. Bhandari, W. M. 1. Hassan, N. Al-Hashimi, M.
F. Shibl, S. R. Patil, and A. Verma, “Role of doping
and sheet size in tailoring optoelectronic properties of
germanene: A TDDFT study,” International Journal
of Quantum Chemistry, vol. 118, no. 19, p. €25700,
2018.

[17] T. Q. Teodoro et al., “Use of Density Functional
Based Tight Binding Methods in Vibrational Circular
Dichroism,” J. Phys. Chem. A, vol. 122, no. 49, pp.
9435-9445, Dec. 2018.

[18] Q. Weng et al., “Tuning of the Optical, Electronic,

and Magnetic Properties of Boron Nitride Nanosheets with

Oxygen Doping and Functionalization,” Advanced

Materials, vol. 29, no. 28, p. 1700695, 2017.

[19] C. Xia, Y. Peng, S. Wei, and Y. Jia, “The feasibility
of tunable p-type Mg doping in a GaN monolayer
nanosheet,” Acta Materialia, vol. 61, no. 20, pp.
7720-7725, Dec. 2013.

[20] C. W. Rella, M. van der Voort, A. V. Akimov, A. F.
G. van der Meer, and J. L. Dijkhuis, “Localization of
the Si—H stretch vibration in amorphous silicon,”
Appl. Phys. Lett., vol. 75, no. 19, pp. 2945-2947,
Nov. 1999.

[21] S. Y. Wakhare and M. D. Deshpande, “The electronic
and optical properties of monovalent atom-doped
ZnO monolayers: the density functional theory,” Bull
Mater Sci, vol. 42, no. 5, p. 206, Jun. 2019.

521

Authorized licensed use limited to: INDIAN INSTITUTE OF TECHNOLOGY KANPUR. Downloaded on May 04,2021 at 10:43:31 UTC from IEEE Xplore. Restrictions apply.



ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/350849723

"Herbal Traditional Medicines Used by People of Gadchiroli District from
Maharashtra." Book Chapter in book Traditional Medicinal Plants Volume - 3

Chapter * February 2021

CITATIONS READS
0 172
1 author:

Jakhi P S
./ Institute of Science, Nagpur. 440001

28 PUBLICATIONS 35 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Project Ethno-medicinal study of some plants from Baramati and nearby villages of Pune District, Maharashtra state View project

Medicinal plant conservation and utilization View project




naex ‘.‘.I.'i‘

o # " L" #
i 3 .r.us:.r*_ "?"
e i,

W

o] | Bowker: AProQuest Aflae Bmwﬂ'
a ProQuest affillate
o R U S R S DL
>

Crossref

Traditional

Medicinal Plants
Chief Editor

P. Shivakumar Singh

SBN 9789390846887

Il

o ' 765 US$ 14
- J;--- ? : .
) Published by ™=, /
AkiNik Publications,”" - f\c ;
169, C-11, Sector - 3, Rohini, VNS \ %
Delhi - 110085, India y ﬁ B X[
Toll Free (India): 18001234070 « W7 7
A =

©@OSO

Attribution-NonCommercial-ShareAlike iy
4.0 International (CC BY-NC-SA 4.0) AKiNik Publications
New Delhi




See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/350889630

"Herbal Medicines Used By Local Inhabitants of Gadchiroli District of
Maharastra" In Book Herbal Medicine -A Benign and Conventional Medical
System

Chapter * February 2021

CITATIONS READS
0 66
1 author:

JakhiP S
‘-;’ Institute of Science, Nagpur. 440001
28 PUBLICATIONS 35 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Ethno-medicinal study of some plants from Baramati and nearby villages of Pune District, Maharashtra state View project

inventory of economically and medicinally important plants. View project

All content following this page was uploaded by Jakhi P S on 15 April 2021.

The user has requested enhancement of the downloaded file.



9491-9v¥S-E6'8L6 1 NESI

i

L 5

ir.

=
e
2

1Noy 433aNYs 4a
FIIENAYN [EYANH YHNEY 40 TYMEYEY 3YNNH HE3HNS 40

w
N &g
N

T -

YHEIOO
"HOYLLMD ALISHIAINGD 1HS MS
‘JUNLINDNEOY 40 ALNDYY

HOS5340Hd LNVISISSY
LNOY d33A0NYS 40

vidanI
'HSAOYHd YHHONY "WYINHYHIHS WIANT VLY H 10Y
ALIZHAAIND U039 HE Ha ANIZIAIN 27ALS347
DNIHIINIDNT 40 3DIT00 40 LNLILENI TVNOLLYNHILNI
T ONI LNYLSISSY HOLD3IHIO

VITIHAVN YN YNNYY 40 IVMEYDY HYINNY HEIHNS HO

W3LSAS TVOI03W TYNOILNIANOD ONV NIINZE ¥
ANIQIC3N TvaH3H

HERBAL MEDICINE - A BENIGN AND CONVENTIONAL MEDICAL SYSTEM




See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/348714356
Sustainable Management Bhumi Publishing

Poster * June 2020
DOI: 10.13140/RG.2.2.23388.82561

CITATIONS READS
0 88
1 author:

JakhiP S

J Institute of Science, Nagpur. 440001
28 PUBLICATIONS 35 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

inventory of economically and medicinally important plants. View project

Prolect Ethno-medicinal study of some plants from Baramati and nearby villages of Pune District, Maharashtra state View project

ResearchGate



ISBN: 978-93-88901-10-9

Climate Change,
Mangrove &
Sustainable
Management

Bhumi Publishing




Climate Change, Mangroves and Sustainable Management

Patil, Dr. Ahilya Waghmode
andDr.
D.K Gaikwad
25. Dr. Vaidehi Baban Chopade Mangrove Ecosystem Services and Threats 57.
26. Dr. Dinesh K. Dabhadkar Spiders As Bio-Indicators Of Anthropogenic Stress In 58.
And Dr. Natural And Semi-Natural Habitats In Umarkhed
Nitin M. Raut Area Of Yavatmal District: Some Recent
Developments
27. Deepali Taramati Dhanji Adaptations For Salinity Tolerance In Mangroves 59.
Gada
28. Dr. (Ms.) Deepali Ravindra Significance Of Mangroves 60.
Mhapsekar
29. Dhananjay Rawool and Rahul | Mangrove Biodiversity And Threats; Location: 61.
Chavan Bhandup Pumping Station, Airoli, Mumbai, India.
30. Ms. Dipali Anandrav Mangrove The Most Productive Ecosystem On The 62.
Malvekar Planet
31. Ganesh B. Hedawoo and Mangrove Vegetation In India 63.
Naved Patel
32. Dr. Ganesh Chandrakant Threats, Conservation And Sustainable Use Of 64.
Nikalje Mangrove Ecosystem
33. Gavit. M.G and Dr. Sonawane | Biodiversity In Wild Fauna Of Dang Forest Region In 65.
H.B Nashikdistrict,Maharashtra
34. Ghadage Sharada Jagannath Conservation Strategies Of Biodiversity 66.
and Pawar Madhuri A
35. Dr. Jakhi P. and Dr. Mangrove - Interesting Group of Plants 67.
Janabandhu K.S.
36. Jitendra Rajendra Patil Expedition through Ecological and Economic 68.
Importance
of Mangroves
37. Dr. Jyothi V. Mallia e-DNA - Biodiversity Conservation Tool 69.
38. Dr. Priyadarshani Baliram Mangroves Serving The Ecosystem 70.
Kamble
39. More K. C. A Mini Review On Adaptive Strategies Of Mangroves 71.
Against Salinity
40. Dr. Kavita Chahal Climate Change - Change Yourself 72.
41. Kirubha Pauldas Mangrove Ecosystem 73.
42. Dr. Krupa Unadkat, Prof. Diversity of Avicennia species in Gujarat 74.
Punita Parikh
43. Kuldeep ]J. Mhatre Terrestrial Vertebrates Of Mangroves- A Global 75.
Perspective
44, Dr. Laxmishree Chengala and | Rapid Urbanization Emerging Threat To Mangrove 76.
Dr. Shital Gharge Ecosystems
45. M. J. Kothari and Devidas Expedition Through Ecological And Economic 77.
Narhar Patil Importance Of Mangroves
46. M. Priyadharshini, M. Effect Of Vermicompost On Growth And Yeild 78.

ISBN: 978-93-88901-10-9




Climate Change, Mangrove & Sustainable o Y

Management
ISBN: 978-93-88901-10-9

Mangrove - Interesting Group of Plants
Authors Dr. Jakhi P. S. and Dr. Janbandhu K. S.
Affiliation 1Institute of Science, Nagpur.
2Govt. Arts and Science College Aurangabad
Email jakhips@gmail.com; ksjanbandhu@gmail.com
Mobile +919422154599; +91 9423422568
Abstract Mangroves are very interesting and important group of plants from coastal area.

Maharashtra is one of the important state of India having coastal area of about 720
km. Large population of Mangroves available in the coastal area of Mumbai City,
Mumbai Suburban, Thane, Palghar, Raigad, Ratnagiri and Sindhudurg. Many more
peoples are not aware regarding the important role of mangrove in their life.
Mangroves play very crucial role in the livelihood of this area by keeping this view
in mind various aspects of mangrove enlisted in the poster. It will be awareness
activity regarding mangrove in community.

Poster S ™
I “MANGROVE - INTERESTING GROUP OF PLANTS” \,
/ Jalkhi P. 5'* and Janbandhu K. 8%, \
/ TeInstitute of 8 . Nagpur. }Gove Arts and Science College Aursngabad, \','

ipsiagmail.com 9422154599 ?ksjanbandhuds. gmall mm 23422508,
i that grows in ooastal saling o brackish weger i il o
eoves oeeur worldwide i the wepies and suls

of Tisl,

..|'-|||| |h Wy l’|| l'h (B
Bowed that there ar= o
C doraen, THY Ekes rang

ridy on this wod for constrecion u..ul |m' 1w L ie] ik i LI LU GO iy muJ g
wangmve beaven a8 wilmal diber, Receniby, the fovests have &ro been commeclally has (-lﬂl fow pulp womd chip, ardd charconl production
*Coastul protection: The dense root systems nf mangimve foeests wrap sediments Mo ag dewn rivers anid offtae lood. This hels smbilizes the coascine

gl pricers

L Mungrenas war mire smeban ¢
it i vt Cilabial by, progecting
hsaT AN sees caron divie

2 Mnngeoves may help Tt coral Bleaching, One of the mast pemichis efscte of climete starge i coml bleachieg, The hlsehing of
Avsriins Giron) Barrier Roel hos boen mabing heolines s summe, il S0 des mend s ocstrog inoall e werkl's ovcsms, md sconisis
prrogect et frowil] kel worses e ocsars abisod poee corton. As coa) rests wne the foomdation of mariae W, the prospect of thielt douh s 5
disusiter e vwe oveims,

3 Mangroves help fight dimate chamge Bt they oo fin B oo (o ity officts: Mimgions ao al bowes it boundiey cooe aat Bt
epeitn lapcd and jan® ecgan, Thy require the porfuet am s

A Your ancon
world, mapgrove

= ey fmpo bt 0 o e fan wrelstion s Blboy kg poist
il Forvstn, Migsovss hebs paople waather the inipaces of cllmane chiange — hat they also help
conitnl Do s muieh s 30 peroent of s soluton (o cfemine chunge tanks ot ubilty da

oo withous sesslevel the I iy parts of the
cralw and abellfish, i poinible in mangrnves, bul
R

vt dein b nalic room for Cisk ponds. Satainable ag
the e or v s o dhe ased Gor many Gk pusdbs
£ Ooneo snnagroves are gone, ey cun't simply e replameed, Mangroves setuntly bold the esvsling in place, gving it i ihaps Cnee they we
1] s, fhe Tand erodos and ibiles aned eurrens meshopes the eoms b, muling & Jilliall or impacaible for mangeaved b grow bock i their famar
'\ Izt i
W& Mol all mairove are \~1u|lad euak. Whn moegraves e plimssd, o s absolutedy erocind o plod G rght ones Mangoves o' |||y

\hgperies — e berm g rove’” povers vy of e 7 o0 species ot shiibe o e tha grew in saline or brackish water

B SAVE MANGROVES SAVE FU'TURE OF COASTAL AREA -

Director
Institute of Sclence
NAGPUR.

Dr. R. G. Atram



