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Rice is the primary source of energy for over half of the world’s people. It contains
decent amounts of fibre, protein, vitamin B, iron and manganese. Accordingly, rice is
an important constituent of Food Security Mission of Govt. of India as it plays a vital
role against malnutrition in the country. The country grows rice in about 43 million
ha area with production of about 118.43 million tons and average productivity of 2.75
t ha. However, rice farmers face serious challenges of low income, degradation of
natural resource base, climate change related amplification of both biotic and abiotic
stresses, which require all the ingenuity of sciences to deal with. I[CAR-National Rice
Research Institute, Cuttack accordingly has reoriented its research agenda to address
these challenges. Salient achievements of various research programms of the institute
during 2020 are briefly presented below.

The Crop Improvement Division of the Institute aims at developing novel rice
technologies like new varieties and hybrids for different rice ecologies to increase
grain yield and improve nutritional quality of rice in order to enhance socio-economic
condition of the stakeholders. During the year 2020, seven rice varieties were released
and two varieties have been identified. A set of 3000 accessions of rice germplasm/
elite lines/ donors/ varieties/ wild rice were supplied to researchers across the
country. As a part of seed production, 38.9 q nucleus seed of 60 varieties, and 333.65 q
breeder seed of 49 varieties were produced. Using DHs technology, 12 rice lines were
derived and their yield performance was analysed under farmers’ field conditions.
Besides, 31 QTLs were mapped on the rice chromosomes, identifying several donors
for nitrogen use efficiency, higher root biomass for P uptake, narrow (angle) root trait
and P uptake.

The Crop Production Division has developed block-wise soil micronutrients maps
of Odisha, site specific secondary and micronutrient recommendation, which will
enhance the nutrient use efficiency of rice production system. A simplified and farmer
friendly colour coded tensiometer has been developed for irrigation management in
rice. In conservation agriculture, the higher energy productivity (0.38 kg MJ') and
energy ratio (8.40) was found in zero tillage plus diversification system. In direct sown
rice, application of bispyribac sodium followed by ethoxysulfuron is recommended
for efficient weed management. The low-cost Azolla pellet making machine has been
developed to produce livestock feed. A microbial consortium for ex situ decomposition
of paddy straw has been developed.

The Crop Protection Division is engaged in basic, strategic and applied research
in the field of rice pests and diseases. Keeping sustainability of pest and disease
management in focus, the major thrust of research was to search for new sources of
resistance and new sources of resistance, which were identified against brown plant
hopper (BPH), white backed plant hopper, Asian gall midge, sheath blight, false smut
and root knot nematode. A whopping 600 farmers’ varieties were phenotyped against
BPH and subsequently 104 panel populations were genotyped using 87 molecular
markers linked to 34 different BPH resistance genes for marker-trait association and
genetic diversity. Distribution of BPH under current and projected climate change
scenario was predicted using a species distribution model and genetic analysis of
Indian populations of BPH was carried out based on mitochondrial cox1 and itsI gene
sequences. Seed-priming with Trichoderma resulted in higher yield by improving
root/shoot length, fresh/dry weight and number of effective tillers per plant in the
farmers’ field. Integrated Pest Management (IPM) modules have been validated
in farmers’ field. Novel pesticide mixtures were developed with twin objectives: to
combat BPH & yellow stem borer of rice and pesticide resistance.

The crop Physiology and Biochemistry Division is engaged in identifying and
developing rice varieties with desirable grain and nutritional quality traits, tolerance
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to various abiotic streses and iproving photosynthetic efficiency of rice keeping in view the changing
climate scenario. Phytic acid (PA) content was estimated in the brown (BR) and milled rice (MR)
of 58 NRRI rice varieties where large variation was found in the BR (0.30-2.37 g/100g) and MR
(0.20-1.12 g/100g). After milling, the PA content was reduced to 70%. Among the genotypes studied,
Khira showed lowest PA (0.30 g/100g), while the highest PA (2.37 g/100g) was found for Phalguni.
Reduction of antioxidant capacity along with total phenolic and flavonoid content was observed in
parboiled brown rice as compared to raw rice. Amylose content of pigmented rice is generally low as
compared to the white rice. In drought tolerance screening, Vandana and Gangavati Ageti were found
to be highly tolerant genotype with minimum yield reduction under rainfed condition. One genotype
Kamini was identified, which showed similar level of salt-tolerance as Pokkali rice, but with much
higher mesophyll Na* load, which can potentially reduce the energy cost of salt-tolerance. Presence
of Sub1 QTL in the genetic backgrounds positively influences surface hydrophobicity and thickness
of LGF. One important C, gene, pyruvate orthophosphate dikinase (PPDK) was integrated in rice using
transgenic approach. Besides, five chloroplast-targeted bacterial genes were integrated in rice to
bypass the photo respiratory mechanism.

The Social Science Division developed an INnovative extension model for fast SPread of varieties In
Rice Ecosystems (INSPIRE 1.0 Model) and validating in farmers field since 2017-18. During 2020, on-
farm demonstrations of 30 rice varieties were conducted in 903 farmer’s fields covering about 120 ha
area in 30 districts of ten states and results average grain yield advantage of 10-20 per cent over local
check. Another model, INSPIRE 2.0, was initiated with the collaboration of private institutions, like
non-government organizations, farmer producer organizations and corporate social responsibility
wings of industries and 20 quintals seed of different varieties were demonstrated and notice about
13% yield advantage. During the 3™ year validation of Self-sufficient Sustainable Seed System for
Rice (4S4R) Model, about 1305 quintals of foundation, certified and truthfully labeled seeds of seven
popular rice varieties were produced in 35 ha by 79 seed growers in kharif 2020. Cost of cultivation
of rice were calculated using primary data collected from five states and indicated that farmers used
to get moderate remuneration only when imputed value of family labour added to the net returns.
Historical data on rice production indicates five-fold increase over 1950s and domestic consumption
increased three-fold over 1960s.

NRRI Research Station, Hazaribag developed and promoted 12 multiple stress tolerant lines during
2020. Altogether, 227 diverse germplasm accessions were characterized for multiple stress tolerance.
Genetic diversity analysis has been undertaken on a set of 57 drought tolerant lines for selecting
parents for crossing programs. Among 49 gora rice accessions, 29 were resistant to blast based on
first year UBN data. Molecular survey indicated the frequency of Pi5 (90%) followed by Pi54/Pi-kh
(35%), Pib (6%), and Pita 2 (2%) in gora accessions. Thirty-one new crosses were generated targeting
drought tolerance, blast and brown spot resistance and root system architecture. IPM modules for
controlling blast, brown spot and false smut disease have been evaluated and demonstrated. The
station has been popularizing recently released varieties like IR 64 Drtl1 and Sahbhagidhan, which
was taken up in large scale frontline demonstrations (FLDs) in three districts of Jharkhand.

NRRI Research Station, Gerua collected 30 aromatic Joha and 97 deep water Bao rice from different
parts of Assam and evaluated 803 lines during 2020. About 21 q breeder seeds of paddy, 4 kg
seeds of summer vegetable and 92 kg seeds of winter vegetables have been distributed amongst
350 beneficiaries of Baksa district under Scheduled Tribe Component. Biotech KISAN Hub was
established with three KVKS as partnering institutes in the aspirational district of Baksa, Barpeta and
Darrang with 102, 100 and 147 beneficiary farmers, respectively. Demonstration of high value low
volume vegetable cultivation in both season and scientific backyard rearing of poultry and duckery
and integration of paddy cum fish cultivation were conducted in all three districts.
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iferar 5.1. fafi= ot & g1 @ Wt B aa Td A (‘000 TR /2) |

faqaxor feeR LRI EaSIRRI e BRI

AT T 1 34.93 (23.02) 46.19 (39.79) 27.25 (26.63) 27.93 (23.61) 32.38 (52.27)
RILGECIE 40.53 (25.30) 48.92 (41.93) 32.01 (29.78) 32.70 (25.77) 37.04 (56.98)
ANTd &) 2 55.53 (36.58) 65.38 (58.08) 50.01 (40.85) 50.61 (35.34) 52.21 (67.38)
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oTd 91 2 62.17 (43.49) 78.00 (77.63) 55.02 (49.23) 56.03 (44.75) 58.38 (78.10)
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Ql_cg AT 3.34 8.50 12.97 14.61 15.16
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3| A9 ek ARG B I, I T A SAED
a7 qivETRe, FeR, R, arsers aiR et
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PT 80 URRI W P &1 A, ¥R 3R SRR
qr9el DI JYE WIG < § | 2018—19 B AR A §
qr9el B @ 1467 fferrT € off wafd aRa H 102
fAfera 1 (arferar 5.2) |

IIael IcATeH T4 Gud H TRRITS <9 &1 99%d © Jaf
WAR & o W H ol Hequl §| ablal <RIl A,
AT WA Ao & ®U F AFT AT & S heany
P FIH g9 AT W MY HRaT B, TR H A
AT Bl SUTEIT AR ATl MR T ygrf iR
TR BT AR TN & BRY Ig A9 w9 J T2
&3l o HEdYUl © | THIT H, FTelifh Ade H ITe
el B a9 ¥ T1 8, olfhd AT DI geal A
S BRI Aad PN WU Iof T F 991 2| U Afh
9l $I fovgeard] @ud 9y 2000 | URafid a1 g3
g 3R 2018—19 ¥ I W 54 by Uy @fdd
iy 99 &1 2|

URA H §B I H A1 &3 Bl BH D SR
Iy 1980—81 ¥ 2015—16 TP A= oal § AMacT Bl

BT faR0T YT d TS

o URRYf® FR®: (F) auf & arfvafiaar (fadifea
A A9l b qaTg Dbl JAH JHIAd el
?), 3R (@) T &= # AU I|W AN @ISt @
3T |

e WM FRSG: (%) 980 HH WA fBdHl &l
<A G A W (@) 9Ed @ wdl 9
TS GG¥ &3 d6IR $T RISl Srdn BT Wi ()
e GReT EhaR (Arael 3R E) & JEur |
EECICIRCRI RENU NGRS GGl
fopm &, AR, S Wl dTet & TRl a
gV &, (8) faci ok afafd Y dR®i vd
Fafd o 7 8 BRY, BHGR (HEE, J64
qTer, T Ter SR S W it wTfafaferit

&7, SeT R IUG SUG—aR BI dqhglg X B B SR ST (3) & e § TR 7 Ao 4
TR 1 T SR s (g &), R wew aiR HEAYUl JuTg Ul & |
qferent 5.2. ARad aradt Ired @1 ygicd (e <) |
2015 2016 2017 2018 2019
1485 147.8 148.9 1485 146.7
104.4 109.7 112.8 1165 117.9
345 34.6 32.7 34.9 35.9
36.2 36.9 37.0 34.2 335
27.6 274 27.7 273 274
15.8 19.2 20.6 203 18.0
122 12.7 132 132 12.7
110 117 122 117 114
7.9 7.9 7.8 7.7 7.6
7.2 8.4 8.2 7.1 7.4
6.8 6.8 7.5 7.3 7.2
4741 478.0 489.3 497.0 496.0

Data source: USDA
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