SCIENCE SETU WEBINARS by NIPGR

STRESS INTERACTIONAND COMBINED STRESSESIN PLANTS:
PHYSIOLOGICAL AND MOLECULAR UNDERSTANDING

Press Note
Date: 23" APRIL, 2021, Friday
Resource person: Dr. Senthil K. Muthappa, Scientist V, NIPGR

The Department of Biotechnology, Government of India, had planned “Science Setu
Webinar” as a virtual platform to connect the Research Institutes with postgraduate and
graduate students. Under this, our college has been assigned to National Institute of Plant
Genome Research (NIPGR), New Delhi. NIPGR is an autonomous institution aided by the
Department of Biotechnology. Research at NIPGR focusing on functional, structural,
evolutionary and applied genomics of plants, including crop plants. Through this fourth
webinar program, our students and faculty members virtually gained an amazing opportunity
to connect with NIPGR, New Delhi and anticipated the effects of combined stresses of
environmental factorson plant life. It was a spectacular opportunity for students at
undergraduate and postgraduate level of science background on exposure to plant-based
research on much higher level.

Dr. Amarjeet Singh, Scientist, NIPGR gracefully introduced the resource person
with his warm words. The resource person, DrSenthil K. Muthappa, Scientist V, NIPGR,
opened his lecturewith the nature of plants being sessile. Plants being permanently restricted
to their site of germinationhad to deal withvarious environmental factors and that too in
combination. To compensate for their lack of mobility, plants evolved unique mechanisms
enabling them to rapidly react to ever changing environmental conditions and flexibly
adapt,in context to the notion, ‘survival of the fittest’. He also emphasized on the concept of
how domestication of wild varieties and monoculture have helped in catering the need of
increasing human population. He explained the effects of single stress, sequential stress,
multiple single stress and combined stress on plants. He inventivelyintroduced the basis of his
lecture, dry root rot disease commonly occurring in rabi season cropchickpea on
physiological and molecular level. Chickpea being a protein source contribute to 82%of the
global production. Dry root rot is more dominant when the crop is exposed to drought
conditions, resulting in the plant completely dried off and ultimate dies. On anatomical level,

his team studied the steps involved in the formation ofinfection thread on attack of



Rhizoctoniabataticola, causal organism of the disease. Theyalso noted the level of water
potential in the concerning crop in control and drought conditions on physiological level.He
later discussed the hormonalaspect related to combination of stress, in terms of abiotic (ABA)
and biotic (Jasmonic acid and Salicylic acid) stress conditions. He concluded his lecture by
discussing the various management practices to counter the effects of the pathogen attack
during drought conditions. At the end of his lecture, he acknowledged his team and their
publications in relation to the dry root rot disease.In total 53 participants, including faculty of
science and students attended the event. Dr. Pinky Agarwal, Scientist, NIPGR attended the
questions of the participants and gave vote of thanks. It was a quite exciting and

brainstorming experience for everyone.
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Muthappa Senthil-Kumar
Scientist
National Institute of Plant Genome Research, New Delhi
skmuthappa@nipgr.ac.in
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Stress interaction & combined stresses in plants

Muthappa Senthil-Kumar
Scientist
National Institute of Plant Genome Research, New Delhi
skmuthappa@nipgr.ac.in
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Plants and environmental factors (stresses)
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Domestication and monoculture to cater the needs of human population

Plant responses to the stresses are different and are focus of the researchers
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‘This necassitated yiald protection under combined stressas by producing superior plant types
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Abiotic stresses influence plant-pathogen interaction

Drought and pathogen combined stress
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Coming to terms with combined stress
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Plant health in Hest
CHANGING CLIMATE

Plant diseases are among the biggest threats
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The changing climate impacts plant health
making our crops more susceptible to diseases

Changes in environment affects the
reproduction and distribution of pathogens,
influencing the occurrence of plant diseases
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Focus iz nesded to study the stress interaction, their combined impact on plants
and how plants respand to this new state of stress
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Muskan Thakur has joined the audio conference.
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Rhizoctonia bataticola, the causal agent of dry root rot disease

Kingdam = Fungi
Division = Basidiomycota

Subdivision - Agaricomycotina

Class - Agaricomyceles
Order = Cantharellales
Family = Caratobasidiaceas
Genus = Rhizoctonia
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Chickpea root anatomy
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Drought accelerates the fungal colonisation in the root
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Root water relation is the important determinant of disease outcome
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Disease Management

Irrigation management

Cultivation of non-host crops

To produce resistant crop

MS

@ Muthappa Senthil-Kumar g

Speaking: Muthappa Senthil-Kumar

=)




© A

Webex v 4

Resources and methods: DRR sick plot, sick pat
and other resources

Germplasm and screening under drought p—
siress

MNetworking and collaboration: DBT, ICAR, CGIAR,
ICRISAT & SAUs

Maolecular understanding of DRR aggravation under drought
= Genome Editinar
= Haost Induced Gene Silencing

Crop protection: Academia, Industry, funding agencies and other stake
holders
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Shruti has joined the audio conference.

Acknowledgment
I}im ! E ‘i 1 B

AII collnbnratnTs. across the country

Lab mernhers

Y !‘

MS

Q Muthappa Senthil-Kumar e

g 4



N
|

Combined stress publications from the lab, NIPGR

T

Ghohal Transcrptional Analysis =

Bhuweed and cniguo eosgeoreses of Rovaals Unique and Sharad FA

A bttt el vl Hex T "
el ST G A AT I e ponses i Arab ]
[ T P Exposad Lo Gambined Drought snd 5

Pathogen Siress o
S —

Dot Streds Fred cminantly
Endures Arambidopss (falnne |
Pesudoamanas syrimgas Infecils

Mram pym e Fy 1O | BTV R AT B i
Eriuiting Firs ot ool
T b

Concurrant
T ES

D

Q Muthappa Senthil-Kumar

S ) €



< @ Webex v 3% 5]

Muthappa Senthil-Kumar 9

7/ = N
f \
. ND |
'\._\\ l.""
\\_ e
 NIPGR New D... (host) Amarjeet Singh 0

P o - @



< Chat with everyone

STTEV Il LT

Sandeep Kaur kmv 3:78 pm

SK
Good afternoon to all

Sandeep Kaur

Kanya Mahavidyala,Jalandhar

319 pm

Dr. Tejinder Preet

KMV JALANDHAR

Shikha Vashist 3:25 pm

SV
Good Afternoon to all..
Sy Shikha Vashist 3:26 pm
Shikha vashist, KMV, Jalandhar
S shivani 3:30 pm
shivani thakur 207016, kmv
jalandhar
KT kritika thakur 3332 pm
kritika thakur 207013 bsc medical
KMV college Jalandhar
SS shakshi singh 3:35 pm

Meerut Collegeg Meerut

Enter message nere.
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Sandeep Kaur
Bsc (NM)sem 4
Kanya Mahavidyala, Jalandhar

Muskan Thakur 3:30 pm

MT

Muskan Thakur

Bsc Medical sem 6
Kanya Maha Vidyalya
207140

simranjit Kaur 3:31 pm

SK

simranjit Kaur 207022 bsced sem4

kmv

bsc med
shivani 3:32 pm
shivani thakur 207016 Bsc( medical )

sem 4 , kmv jalandhar

samiksha 3:33 pm
Samiksha
b.sc. med sem 4

Kanya Mahavidyalaya Jalandhar

Diksha Chauhan 3:33 pm

Diksha Chauhan
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Diksha Chauhan 3:33 pm

Diksha Chauhan
MSc Botany 4th sem

DC

kmv college jalandhar

Akrit Kaur Gill 3:34 pm
Akrit Kaur Gill
KMV Jalandhar

AG

Akanksha 3:35 pm
Akanksha Msc botany KMV college

jalandhar
ruchika 3:36 pm

ruchika

bsc medical

207029

kmv college

Anshika Dubey 3:39 pm
anshika, 206915,bsc medical, kanya

mahavidyalay, jalandhar

AD

shivani 3:40 pm
shivani thakur 207016

Bsc(medical)sem 4 ,kmv jalandhar

S

Ler message
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shivani 340 pm

shivani thakur 207016

S

Bsc(medical)sem 4 ,kmv jalandhar

Payal 3:41 pm
Payal
Bsc medical sem 4
207032

Yogita Rana 3:43 pm
YR o '
yogita rana msc botany 4 sem Kmv

clg jlndr

NS neha sharma 3:43 pm
neha sharma
207007
bsc med sem 4
kmv College jalandhar

f"]'E".-'.lh”f’ Rana 5:44 pm

bsc medical sem V 207141

MR

Payal 3:44 pm
Payal
Bsc medical sem 4
207032
KMV college Jalandhar

f_’r: ter messaqge here.
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Bsc medical sem 4
207032

KMV college Jalandhar

MR Meghna Rana 3:47 pm
Bsc medical sem 6th 207141

v vaani 3:48 pm
Sir what is the scope of
biotechnology in future

SK Shruti Kalia 3:49 pm
sir, can the human interference with
the help of the present technologies
help in the quality and speed of
evolution of plants against the biotic
and abiotic factors?

y  Vaani3:49pm
Ok sir

NB Narendra Burman 3:50 pm

NARENDRA BURMAN
Is there any difference between
micro biota of resistant and

susceptible variety



< Chat with everyone

AR B LA RN RS A

S samiksha 3:49 pm
Samiksha
bsc med sem4

Kanya Mahavidyalaya Jalandhar

Rg RaiatSingh 3:49 pm
Sir | want know about the Importance
of organic farming as now a days lots
of chemicals and fertilizers are being
used in crop productions, Is there
production of crops of high yielding

plants possible at a very large scale...

Narendra Burman 3:57 pm

NB
meerut college meerut

np Narendra Burman 3:53 pm
Is there any difference between
micro biota of resistant and
susceptible variety.

Narendra Burman

meerut collage meerut

Rajat Singh 3:53 pm

RS
Ok Sir Thank you so much...Sir...
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susceptible variety.
Narendra Burman

meerut collage meerut
Rajat Singh 3:53 pm
Ok Sir Thank you so much...Sir...
Marendra Burman 3:55 pm
ok sir thanks you so much sir
Narendra Burman 3:58 pm
Like in animals, we don't have
much control for viruses, what's the
scenario in plant viral diseases
Marendra Burman 4:02 pm
Ok Sir Thank you so much...Sir...
Rajat Singh 4:02 pm
Sir | want to ask Now a days, There is
a dominance of Artificial Intelligence
and Technology and Agriculture and
Floriculture is considered to be so
traditional. Is Agriculture a good
future option for the students having

Interest in Flora World...
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Tanu sharma 352 pm
TS :
Tanu sharma bsc biotechnology sem
4 206651

Kanya Maha vidyalaya Jalandhar

K karishma 3:54 pm
good noon sir,
Does the occurrence of one disease
affect the intensity and severity of

other disease in plants?

karishma,
M.sc (Ll sem)

Meerut college, meerut

vaani 3:55 pm
! Can we use plant gene inhibitors to
study plant physiological response to
abiotic factors
karishma 3:58 pm

thank you sir.

Jvotsana Thakur 4:071 pm
Jyotsana Thakur Msc botany KMV
Jalandhar
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