gﬁrg MANIPAL SCHOOL OF LIFE SCIENCES
A MANIPAL

ALK IDAMRCBASO1LL

Alleviation of Drought Stress by organlc & Inorganic nanoparticles in Plants: A

review

Harsha K Chandrashekhar'”, Gunjan Singh?, Arya Kaniyassery*, Sachin Ashok Thorat!, Thokur Sreepathy

Murali3, Roopa Nayak? and Annamalai Muthusamy?*~

1Department of Plant Sciences, *Department of Biotechnology, “Manipal School of Life Sciences, Manipal Academy of Higher Education (MAHE), Manipal - 576104, Karnataka. India
#Presenting author ; "Correspondence to: a.msamy@manipal.edu

Introduction Results

a) Seed treatment ‘ ‘ Nanoparticles

Morphology Seed coat ‘
and
anatomy

Endosperm
Aquaporin

S Physio- \
D > biochemical \ K i \y Phospholipid bilayer
Embryo \& & \;K
Seed section
y Nanoparticle- Nanoparticle-
Plant Drought ' elﬂl‘-lt“?n tl'al.lipo'l't antioxidant
stressed plant e Sane
Created using biorender
— ermination b) Foliar treatment . : o) Roottreatment @
’t'
percentage and rate, 0. #
Seed entering Svmplasti
Bi through PRt 4 Apoplastic
10111dSS 8 pathway of
cuticle v | / pathway of
. Cuticle____, nanoparticles nanoparticles
Photosynthesis and stomatal Epidermis—SIMgeng . Roo Hair
conductance, Water retention, & ”"Tf" "'T'“'A
=y alisade mesophyll— ’ o
Membrane stability . " .|. o '| Epidermis  —=
NANOPAVUEIES Leal Osmolytes, Antioxidants, : Ve 90.6°0 2 Coter —
ROS, MDA, H,0, 0. ~~
Stele ™ ¢
Drought responsive |
— genes, Biosynthesis of @@ Yaoparticle 4 |
‘ entering TN
Root Ireated plant phytohormones through ascular bundles ~—————
(Azmat et al 2022- Risht et al 2022- Sun et al 2022) stomata
Alm J>
Understanding the mechanism of uptake of nanoparticles by the Pigment content and Alteration of macromolecules
. photosynthetic activity and membrane stability
plants system through different method of exposure and Cell death \m/ Toxicity S
nanoparticle induced physio-biochemical and molecular changes Stress signals < ERCORe
J
under drought stress. s ce
_ _
Accumulation of Regulation of enzymatic Regulation of drought stress
osmoprotectants like (SOD, POX,APX, CAT) related genes and
proline, glycine betaine, and non enzymatic biosynthesis of phytohormones
olyols, poly amines etc antioxidant activity such as ABA, Auxin,
M eth Odo I Ogy Per Por (GSH, GPX) gibberellic acid and cytokinin
= - -
E ?ecc:}‘ds identified Records included: articles / ] ] ] ) ] N
- roim: Goﬂgle . ] Enhanced Morphological traits and Physiological Traits
o published from 2010 to
_E scholar, Scopus, - 2022
= Elsevier N= 187 1
£ || N= 300 - Conclusions
) 4  The germination and morphological features and the physio-biochemical
R d d Records excluded: Book - - -
ﬂ?flrg%screeue B | Chotere, and stadies parameters were improved In nanoparticle exposed crop plants under drought
published in languages stress.
other than English and . - - -
£ || Reports sought for institutional repository « The signaling pathways related to the biosynthesis of phytohormones and
g || retrieval (N = 120) osmoprotectants were upregulated during the drought due to nanoparticle
s ||(N=67)
@A exposure.
Reports assessed as | Reports excluded as « The precise mechanisms underlying nanoparticle transportation and its effects
primary sources primary source: Reviews ) _ i
(N = 44) (N =23) at the molecular level in drought-stressed crops still remain unknown.
I 3 « A Dbetter understanding of mechanisms of uptake, plant-nanoparticle
= — _ Interactions, compartmentalization and its beneficial role, are crucial to fill the
- Studies included in .. ] ..
= || review knowledge gap and mitigate drought stress for sustainable crop productivity.
= || (N=67)
[
References Acknowledgements
« Azmat A et al, (2022) “Coactive role of zinc oxide nanoparticles and plant growth promoting rhizobacteria for _ _ _ _ _ _
mitigation of synchronized effects of heat and drought stress in wheat plants.” in Chemosphere 297:133982. We thank Manipal Academy of Higher Education (MAHE), Manipal School of Life Sciences (MSLS) and
. Bisht S, et al (2022) “Biosynthesized magnetite Nanoparticles from Polyalthia longifolia leaves improve photosynthetic ~ DBT Builder grant for the mfra_structure and facilities. The authors _(H KC, Al@ TSA) are _grateful to MAHE
performance and yield of Trigonella foenum-graecum under drought stress.” in Plant Stress. 5: 100090 for Dr. TMA Pai Ph.D. fellowship. We are grateful to Prof. B. S. Satish Rao, Director, Manipal School of Life

- Ghani MI et al, (2022) “Foliar application of zinc oxide Nanoparticles: An effective strategy to mitigate drought stress ~ Sciences, MAHE, for his encouragement and support. We thank our DAC members, Dr. Padmalatha S. Rali,
in cucumber seedling by modulating antioxidant defense system and osmolytes accumulation.” in Chemosphere 289, Dr. Krishna K Mahato, Dr. Shama Prasada, Dr. Vidhu Sankar Babu and Dr. Roopa Nayak for their
133202 suggestions. We would like to thank Mrs. Shashikala T. and Mrs Usha for their experimental assistance.

« Linh Tm et al(2020) “Metal-based Nanoparticles enhance drought tolerance in soybean." J. Nanomater. 1-13.

Presented at MRC-23, Manipal Academy of Higher Education, Manipal




	Slide 1

