Hondébl e Pr i meNawndraiMed dedicat&dhhe fNanaji Deshmukh Plant
Phenomics Centre" at ICAR-IARI, New Delhi to the Nation on 11" October 2017

Development of lanate resilient crop varieties and precision agriculture management techniques
are necessary for sustaining the food security in the climate change scéhaiof the
fundamentals requirements to achieve this goal is precise quantification of responsesabplant
different stresses fadentification ofsuperior genotypeandgenes Conventional penotypings

time and labour intensiyveand oftendestructiveand hence is dottleneck in breeding crop
varieties with climate resilienc&ince genotype x environment interaction is dynamic, spatial
and temporal phenotyping is necessary to understand the plant phefhomwidge the
phenotypegenotype gap, the mui i s ci pl i n a Phenomicdi ehnacse eonie rige d |
Similar to MRI orCT-Scan used diagnosis of health status and diseases in huithansmics

also uses nemvasive sensors and advanced image processing computational programmes to
nondestructivéy characterie plantsin near reatime.

The Indian Council of AgriculturalResearch(ICAR) through National Agricultural
Science Fund(NASF) establisled a stateof-the art plantphenomics facility atthe Indian
Agricultural Research InstitutdNew Delhi This facility is the largest in India andne of best
facility in terms of analytical capabilitienong the public funded Institutionsthe world.The
centre also comprises @f @Gmate Controlled Facilityd with 8 differentgreenhouse chambers
developed by the Institute throughe funding support fronNational Initiative on Climate
Resilient AgriculturgNICRA), ICAR.

A birds-eye view ofNanaji Deshmukh Plant Phenomics Centre at ICARIARI, New Delhi

The facility hasfour hi-tech climate controlled greenhoudes cultivation of plants in
defined environmentatonditions For plant cultivation, the facility is equipped witl200 plant
carrierswith RFID chip tag The plant carrier omoving field conveyer system randomizes
plants within the greenhouse and carries pldatsautomated weighing and watering, and
imaging at various imaging platforms.The facility has 5automated weighing and watering
stationsfor preciseimposition ofdrought stress to plants and to measure transpiehtivater
loss and water use efficiencegf plants A Cl i mat e Cont hasleight differéna c i | i
greenhouse chambers with precision control of temperature and CO2. This will be highly useful
to study the interactive effects of elevated CO2 with heat and other climatic stress factors.
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ACl i mat e Cont atdandjieDéshniukhcPiaht iPhleyomis CentreICAR-IARI,
New Delhi

For nondestructive phenotypingeight different imagingplatforms viz. 1)Thermal hfrared
(8000-14000 nm) imaging, 2) Chlorophyll fluorescendemaging, 3)Unit with calibrated light
source(for optional sensors Spectroradiometer/FTIR), 4) Root imagin@lear Infra-Red (900

to 1700nm) & Visble colorimaging 4) Visual color imaging5) Near Infra-Red shoot imaging
(900 to 1700nm)7) VisibleNear Infra-Red Hyperspectral imaging (400000mnm), and Short-
Wavelnfra-Red Hyperspectral imaging (10e8600nm) Plants can béfted and turned in desired
angles to record side images and top imaggse the imaging unit§hese sensors are useful to
measure early vigor, growth ratéptmasssenescence, photosynthetic pigments, photosynthesis
efficiency, plant water content, chemical composition such as sugars synthesized by the plants,
nitrogen status, etén response to different stresses and climate condifidnesimags captured

by the sensorsare analyzedvith advanced image processisgftwarei Scanalyzer 3D with
LemnaControl, LemnaLauncher, LemnaGrid, LemnaMiner & LemnaBass to obtain pixel

wise phenotypealataat variousphenotypic trait®f plants.

=
=

=
sl

Plant cultivation on moving field conveyer system and various imaging platforms in Nanaji
Deshmukh Plant Phenomics Centre at ICARARI, New Delhi



Phenomicswill be useful for accurate phenotyping of the germplasm throughout the life
cyclein controlled stresgonditions to dentify superior genes and genotypes for development
climate resilient crop varietie§he image features identified in phenomics will be useful for
UAV- and/or remote sensirgjded applications for resource and crop management such as
fertilizer and watemanagement, crop health and disease diagnosis for precision agricuiiire.
phenomics centravill enable development globally competent scientific human resources in
cutting edge research area of digital phenotyping and big data sciensestamingcrop
productivity under future climate change scenario

This centrewas dedicatdt o t he Nati on by Shri Narendr a
of India in the name of fNanal]lll'Ocbees20IWwinedr Pl a
event of the birth caanary celebration of Nanaji Deshmukh at IARuUsaNew Delhi.
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Shri. Radha Mhan SinghHon 6 bl e Mi ni ster f or Adgoveromehtofur e
India welcome S hr i Narendra Modi , H o at Nanmdji BesttnukiiPtat  Mi n |

Phenomics Centr&hri. Parshottam Rupaltlon 6 bl e Mi ni st er of t-he st
Agriculture, Farmers welfare & Panchayati Raj, Dr. Trilochan Mohapatra , Secretary (DARE) &
Director General (ICAR), Shri. S.N. Tripathi, Additional Séarg & Financial Advisor
(DARE/ICAR), Dr. A.K.Singh, Deputy Director General (Agricultural Extension) & Director

IARI (Additional Charge), Dr Anand K. Singh, Deputy Director General (Horticultural Science),

Dr. K.Vinod Prabhu, Joint Director (Research),RIA Dr P. K. Agrawal, Assistant Director
General, NASF, anbr. Madan Pal, Principle Scientisere presenn the reception



ShriNar endra Modi , Ho n 6 b,linauguPatingthé& N&n aj st Pes bmu k
Phenomi cs C'eOctohere2017ab IARI, Pdsa, New DelhiThe Union Minister for
Agriculture and Farmers Welfare, Shri Radha Mohan SitighMinister of State for Agriculture

& Farmers WelfareandPanchayati RajShri. Parshottam Rupalare also seen aridr. Trilochan
Mohapatra, Secretary (DARE) & Director General (ICAR)r. A.K. Singh, Deputy Director
General (Agricultural Extension) & Director IARI (Additional Chargeg also seen.

Inaugural plaque of inauguration of tlfieNa n aj i Deshmukh Plant" Pher
October 2017t IARI, Pusa, New Delllby theHon 6 bl e Pr i me , 3Wii Nareadtae r o
Modi.



Reception ofS h r i Narendra Modi, Ho nabthdiidNa R | me DREIis hin
Pl ant PhenomiftOstober@otlitlARDPusanNew Delhby the Minister of State

for Agriculture & Farmers Welfarand Panchayati Raj, Shi*arshottam Rupald®r. Trilochan
Mohapatra, Secretary (DARE) & Director General (ICARY. A.K. Singh, Deputy Director

General (Agricultural Extension) &iector IARI (Additional Charge)andDr. K.Vinod Prabhu,

Joint Director (Research), IARI (Cloakise from the top).



The Prime Minister, Shri Narendra Modn the inauguraVisit of the Nanaji DeshmukHPlant
PhenomicsCentre IARI, on October 11, 2017 he Union Minister for Agriculture and Farmers
Welfare, Shri Radha Mohan Singhe Minister of State for Agriculture & Farmers Welfaned
Panchayati Raj, ShiParshottam Rupala ardr. Trilochan Mohapatra, Secretary (DARE) &
Director General (ICAR) Shri. S.N. Tripathi, Additional Secretar§ Financial Advisor
(DARE/ICAR) and Dr. Viswanathan C, 4tharge, Nanaji DeshmuliRlant Phenomic€entre
IARI are also seen.



