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Rice(Oryzasativa L .) isthe major source of food for 40% of theworld’spopulation. InAsial.6 billion people
takesriceastheir staplefood. Rice productionisanimportant source of livelihood for around 144 millionrice-
farming householdsand for millionsof poor peopleworking on ricefarmsashired labourers. Ricefarming and
poverty could be bracketed together in many areas. About 900 million of the global population, mostly poor and
under-nourished isassociated with rice farming. Out of these, 400 million peoplearedirectly engagedinrice
production. Indiaisself-sufficient inrice production and the production system isslowly becoming resilient to
climatevariablesinrecent years. Theareaof ricecultivation isalso stablefor last few years. But per capitarice
consumptionisdeclining, whilericeexportisincreasing. Largewater footprint, high greenhouse gasemissions
and largeamount of stubble burning are associated with rice production system in someregions of the country.
Thereare apprehensionson “How much to produce’ and “the quality of produce” inrice.

Riceand related activitieswill be ableto address 9 of the 17 United Nations Sustai nable Devel opment
Goals (SDG). SDGs of No Poverty (Goal 1), Zero Hunger (Goal 2) are only possible with overal rice
development. In addition, rice production relateswith Gender equality (Goal 5), Clean water and sanitation
(Goal 6), Decent work and economic growth (Goal 8), Responsible consumption and production (Goal
12), Climate action (Goal 13), Lifeon Land (Goal 15) and Partnerships (Goal 17). The SDGs could only
be achieved through systemic riceresearch, distribution of technol ogies, empowering thewomen and sustainable
resource management. Thisrequirespartnershipsamong thegovernment ingtitutions, publicand private organizations,
farmersand policy makersand other stakehol ders.

Association of Rice Research Workers (ARRW) at ICAR-National Rice Research Institute, Cuttack;
establishedin 1961, isoneof the oldest societiesin India. TheAssociationin collaboration with Indian Council of
Agricultural Research, New Delhi; ICAR-National Rice Research Ingtitute, Cuttack; | CAR-Indian Institute of
Rice Research, Hyderabad; ICAR-Indian Agricultural Research Institute, New Delhi; OdishaUniversity of
Agriculture & Technology, Bhubaneswar; Society for Advancement of Rice Research, Hyderabad and IRRI
South AsiaRegional Centre, Varanasi organized thefirst “ Indian Rice Congress’ to provide aplatform for
researchers, industries, policy makersand farmersto discussthe nationa andinternationa developmentsinrice
science. Thetheme of Congresswas* Rice Research and Development for Achieving Sustainable Devel opment
Goals’. Theaobjectiveof thiscongresswasto discussrecent advancesin science to come out with action points
to meet the global needson SDGs.

The salient recommendations emerged inthe Congress are presented bel ow.

1.  Withlargewater footprint, high greenhouse gasemissionsand largeamount of stubbleburning; riceproduction
isunsustainableat current price and productionin some parts of Indiaand elsewhere. Riceresearch needs
to bereoriented to addresstheissues of profitability, equity, quality, climateresilience, environmenta safety
and sustainability.

2. Inrecent years, powerful toolslike genomics-assisted breeding, transgenic and genome editing technologies
have brought aparadigm shift in crop improvement efforts. Emphasize should begiventoincorporate recently
discovered genesOsSPL 14, SCM2, GSb, GW5, etc. Cis-genic genomeediting technology toimpart herbicide
tolerance, tiller number, and grain number need to be utilized in direct-seeded rice (DSR). Thetraitstargeted
through transgenic route can well be achieved through genomeediting. It ishightimeto loosen theregulatory
stringency and focus more on public acceptanceto harnessthe potential of genomeediting and transgenics.

3. Most of theconcernsregarding first- and second-generation rice hybrids such as poor grain quality, poor
seed-set and lower level of heterosis have been overcomein the recently released rice hybrids. Public-
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Recommendations

private partnership istheway forward for up scaling hybrid rice technology. The research on thermo-
sengtivegenic maederility (TGMS) should be strengthened to reducethe cost of seed productionin hybrids.

Efforts should bemadetoincludetraitsto improvethe plasticity of rice plant for itsbetter adaptation under
climatechange, nutritiona quality of ricegrain, resource useefficiency, weed competitivenessand theemerging
biotic and abiotic stresstolerances. Concerted research efforts on the devel opment and i dentification of
drought stress-tolerant and water use efficient rice varietiesneed to be expl ored for sustaining rice production.

Soil sustainability of ricefarming can beimproved by theinclus on of appropriate microbia consortium, use
of biochar, agro-wastes, optimal micronutrient management viz., Fepulsingfor DSR, and use of responsive
varieties TechnologiessuchasDSR, dternatewetting and drying (AWD) and aerobic rice should be promoted
wherever feasible. Possibilities of conservation agriculturewith residueretentionand dripirrigationinrice
needsto be explored.

Yield gapisashigh as68% intherainfed ecosystem and evenintheirrigated ecosystemit isabout 40%. In
order to reducethegap, it isnecessary to makethem more competitive through soil fertility management,
timely distribution of quality seeds, GPS-based mapping, deployment of varieties suitablefor different
ecosystemsand variousingtitutiona reformsfor timely delivery of extension and other critical services.

Ricefarming ishaving varying ecosystem servicesin different ecol ogies, which needsto befactoredinto
arriveat overall benefitsof ricefarming. Evenif we consider the utilitarian value of ricefield intermsof
provisioning servicesonly, somekind of royalty or paymentsfor ecosystem services (PES) can bedevised
toincentivisethefarmers. Itishightimeto quantify the requirement of riceto meet the domestic and export
needsand their environmenta costs. Disaggregated andysisof environmenta cost of riceproductionwill be
of better indicator for addressing sustainability of rice production system.

New methods of application of pesticidesand fertilizersa ong with nano-formulations of thechemicas, can
enhancetheuseefficiency and reduce contamination and res dua effects. Further, soil health cards, geocoding,
bar coding, etc. may help to reducefertilizer requirement. A suitable policy changefor the use of agro-
chemicaswill behighly desirable.

Thereisan urgent need to re-examine integrated pest management (IPM) inrice. New ecol ogy-based
approach needsto be explored. Pest monitoring and forecasting need to be devel oped using sensor, drone
and satellite-based technol ogies. | dentification of multiple resistant sources against two important insect
pestsof ricei.e., brown plant hopper (BPH) and yellow stem borer (Y SB) are need of the hour. Focussed
researchisrequired to tackle the emerging diseaseslike fal se smut and bakane.

Making seeds and other technologies available to farmers at affordabl e prices through public-private
partnershipsusing gppropriate mode ishighly essentia. The present extension systemisdesigned to address
thedeficit in production. Policy reformstowardsamarket-led extens on of rice production technologiesare
required. Ingtitutional innovationsand partnershipsthrough network of self-help groups (SHGs), skilled
labour banks, custom hiring centre, farmer producer organi zations (FPOs), etc. should be devel oped and
strengthened. Capacity building and training of farmersto use new technologiesisessentia for successful

upscding.

11. Women'sparticipationinthericevauechainisasequentiad processto changethe manifestationsof gendered

vulnerabilities. Multiple strategies are necessary to make transformatory and sustained changesin gender
relations at the household and society level swhile promoting climate resilience measuresamong small
producers.
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Eventhough alargeareaisunder high-yielding varieties; traditional varieties, landracesand speciality rice
occupy anicheareainthe country, and thereissignificant scope for enhancing their genetic potential and
market availability. Indiacan emulatethe strategiestoincreasethe profitability of ricefarmersby encouraging
thecultivation of speciaty rice, sticky rice, Jasminericeand fragrant rice by tweaking therice export policy.

Riceexport policy should bereoriented by eval uating the comparative advantage of the areaand products
considering theglobal value chain. Export of value-added rice and new rice products such asrice bran or
bran oil, healthy rice-based snacks, organic rice and bio-fortified rice should be promoted for enhancing
profitability.

Futurericefarming should bedigital and smart for timely application of inputsso that the crop requirements
aremet a theright timeand right amount with gppropri atetechnol ogiesincluding sensors, artificid intelligence,
meta-datausage etc. M gpping rice-growing areasin the country for their suitability and vulnerability through
geo-spatial and simulation toolswill help to assesstheimpact of vulnerability reduction strategies, so that
resource all ocation can betargeted accordingly.

Investment intensity in rice research needsto be enhanced, particularly for the eastern region of India.
Investment in research needsto belinked with economic, environment and socia sustainability. Thepriority
areas of investment should be high-throughput genotyping and phenotyoping platforms, crop residue
management, conservation agriculture, issuesof over-utilization of water, improvinginput efficiency, climate
resilienceand human resource devel opment.
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