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Dr. H Pathak, Director, NRRI has been conferred
with Rafi Ahmed Kidwai Award, the highest individual
award of ICAR, for his outstanding research in the field
of climate change, nutrient management and simulation
of agricultural processes.

Dr. K Chattopadhyay and his team (Dr. SG Sharma,
Dr. TB Bagchi, Dr. Avijit Das and Mr. BC Marndi)
received Nanaji Deshmukh Award for Outstanding
Interdisciplinary Team Research in Agricultural and
Allied Sciences in the discipline of Crop Science and
Horticulture. This recognition is mainly due to release
and dissemination of the first high protein (10.3%) high
yielding rice variety of India, CR Dhan 310 as well as
nutrientrich rice variety Mukul (CR Dhan 311) with high
protein (10.1%) and moderately high level of zinc
content (20 ppm).

Shri SK Das, F&AO has been awarded the Cash
Award Scheme in Administrative category for
utilization of budget, managing the activities of pension
cell of Eastern region, ensuring transparency by
following cashless transactions, procuring goods
through GeM and CPPP, conducting various training
programmes, extending support to ICAR and its units
on PFMS, validation of Annual Account, etc. and has been
recognized by ICAR as excellent in the administrative
category. These contributions of NRRI staff have been
considered as significant amongst around 5000 scientists
and 4000 administrative personnel of ICAR over 106
research organizations and 154 regional stations located
atdifferent parts of the country.

Director General, ICAR reviewed the
activities of Institute and the Start-up
Prototypes of Agribusiness Incubation
Programme

Dr T. Mohapatra, Secretary DARE and DG, ICAR
visited ICAR-National Rice Research Institute, Cuttack
on 26 September 2019 to review the activities of the
institute. He also interacted with the participants of a
two-months 'Start-up Agri-Business Incubation
Programme' lunched by VIKAS R-ABI (Vyapar
Initiative in Krishi and Agri-Start-ups RKVY
Agribusiness Incubator) at the Institute. Dr. Mohapatra
praised the innovative prototypes and provided
valuable tips and suggestions to improve them.
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The prototypes ranged from consumer product/ post
harvest and food technology, agri-inputs, agricultural
machinery, 10T, ICT & Al in agriculture, agri-supply
chain, organic farming, animal husbandry and dairy,
farm mechanization, precision farming, natural resource
management and mobile application service. VIKAS R-
ABI aims to promote innovation led entrepreneurship
through start-up creation. This program is funded under
the scheme of RKVY-RAFTAAR Agribusiness Incubator
by Rashtriya Krishi Vikas Yojana of Department of
Agriculture & Co-operation, Ministry of Agriculture
and Farmers Welfare, Government of India, New Delhi.
The programme was inaugurated by Dr. H Pathak,
Director, NRRI on 24 September 2019. There are 24
candidates having innovative prototype who joined in
this program. On this occasion all the start-ups exhibited
their prototypes.

Dr. Mohapatra visited the newly built Central
Genomics and Quality Laboratory, Social Science
Building and other facilities created at the Institute. He
had taken details of construction activities in the institute.

Director, Heads of the Divisions, Dr. GAK Kumar,
Head, Social Science Division and PI of VIKAS R-ABI,
scientists of the Institute along with Head of Office and
Finance & Accounts Officer and other staff were present
during the review.
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Blood Donation Camp organised

ICAR-NRRI organised a voluntary blood donation
camp in the Institute campus on 18 September 2019.
The camp was conducted by the Central Red Cross
Blood Bank, Cuttack. 124 Units of blood was collected
during the camp. The Director of the Institute Dr. H
Pathak inaugurated the camp. The camp was
controlled under the supervision of Dr. J Pani,
Medical Officer and Shri SK Das, F&AO. Shri NC
Parija, Welfare Officer in association with IJSC
Members and other volunteers for successful
performance of different activities during the camp.
Certificate and trophy was handed over to the
Director and other donors of this Institute by the Red
Cross. Shri BK Sahoo, Head of the Office offered vote
of thanks.

Pension Adalat

ICAR-NRRI, Cuttack organised a Pension Adalat
with the pensioners of ICAR
Institutes, NRRI, Cuttack,
CIFA, CIWA, IIWM,
Bhubaneswar and IINRG,
IIAB, Ranchi, on 23 August
-y 2019 as a part of the good
‘ "'-‘g:“"\:j governance. The objective of

\..

the Pension Adalat was to
-7 address the grievances of the

pensioners by taking a prompt
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and quick action. All the stakeholders were present in
the meeting for effective redressal across the table. Dr. H
Pathak, Director, Chaired the meeting. Head of the
Divisions and other staff members of the institute were
also present in the meeting. Shri BK Sahoo, Head of
Office, offered vote of thanks. The meeting has been
successfully coordinated by Shri SK Das, Finance &
Accounts Officer, NRRI.

Awareness Programme on Water
Conservation and Rainwater Harvesting

An awareness programme under Central
Government's Jal Shakti Abhiyan was organized on 31
July 2019 at the Institute in association with ICAR
Eastern Region Pensioners Association (IERPA). The
theme of the programme was “Water Conservation and
Rainwater Harvesting”. Dr. SK Ambast, Director,
ICAR-IWM was invited as Chief Guest for the
programme and Dr. H Pathak, Director, NRRI was
Chairman for the session. Dr. Narayan Sahu (President,
IERPA), Shri SK Nayak (Working president, IERPA), Er.
: B Mohapatra and Shri N
Gupta participated in
the programme from
M Pensioners side. Dr. SK
w Ambast briefed the
house about different
technological options for
| water management and
# various research
activities of ICAR-IIWM
at different parts of the
country on water
management, while Dr.
H Pathak urged the
participants to
communicate the message of water conservation at
their native places via various means of discussions
and deliberations with their village people and briefed
the house how NRRI scientists are working on
development of water use efficient rice varieties and
also revealed its future plan to reorient NRRI farms to
give high impetus to water conservation in the institute
campus. About 200 participants from Institute and
Pensioners were attended the programme.
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Workshop-cum-distribution of saplings
and farm-tools organized at TSP villages

A workshop-cum-distribution of saplings and farm-
tools organized by ICAR-NRRI, Cuttack at Bandhasahi
village on Kandhamal district of Odisha state under
Tribal Sub-Plan Programme on 8 August 2019. Dr. AK
Nayak, Coordinator and Dr. S Saha, Nodal Officer of
TSP Committee, Dr. SK Mishra, Member of the TSP
Committee along with other Members were present. The
Institute Management Committee Member of ICAR-
NRRI, Mr. Sukanta Kumar Panigrahi and Mr.
Amareswar Mishra attended the programme as Guests.
About 100 beneficiaries from Bandhasahi and Pitabari
villages received information and hands-on training on
care of fruits plants and tuber crops, inter-culturing,
integrated pest management and paddy straw
mushroom cultivation practices. Bio-control agents like
Trichoderma and Brecon, which can control yellow stem
borer and leaf folder of rice were released and
demonstrated. Saplings of fruit plants and farm tools
were also distributed among the beneficiaries.

Orientation Programme for Newly
Recruited Technicians

A week-long orientation programme for newly
recruited Field/Farm/Laboratory/Workshop
Technicians was organized at the Institute during 22 July
2019. In his inaugural address, Dr. H Pathak, Director of

the institute outlined the importance of orientation

programme, also

\\1’ /i

¥

emphasized that
the punctuality,
discipline, hard
S K working and sincerity
are the key to success
of any job. He has
briefed the newly
recruited staff on the
| genesis of NRRI, its
e past, present & future
and highlighted the
salient achievements
of the Institute.
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Independence Day Celebrated
The 73 Independence Day celebrated at ICAR-
NRRI, Cuttack. Dr. H Pathak, Director, unfurled the
National Flag and addressed the staff & students of
NRRI high school. In his address, Director recalled the
sacrifice made by freedom fighters and highlighted the
achievements of NRRI in research front. He urged to all
staff to work hard and sincerely so that we can sustain
the hard-earned success in research and development
endeavour through serving the farmers. The
Independence Day was marked by patriotic songs

performed by school childrenin Hindi and Odia.

Training Programmes
During the period following thirteen training programmes were organised by the institute.

Title of the training Duration Course Directors Sponsors No. of participants
Rice Production 26-29 July Dr. NN Jambhulkar, | ATMA, Ganjam, 16 farmers and
Technology for Climate | 2019 Dr. SK Mishra and Odisha officers from
Resilient Agriculture Mr. JP Bisen Ganjam, Odisha
Rice based diversified 19-22 August | Dr. Sanjoy Saha and | EAP 252 25 farmers from
farming System for 2019 Dr. BS Satapathy Bramhagiri, Tirtol
Farmers and Ersama
Rice based diversified 28-31 August | Dr. Sanjoy Saha and | EAP 252 28 farmers from
farming System for 2019 BS Satapathy Badambea,
Farmers Narsinghpur, Tirtol
and Bramhagiri

THSIRSIR ST G- T4, JolE-[aaw 20 ¢ %




i

SR W

Title of the training Duration Course Directors Sponsors No. of participants
Technology based 2-7 September | Dr. GAK Kumar ABI, NAIF (National | 31 farmers,
Entrepreneurship 2019 Agricultural entrepreneurs,
Development Program Innovative Fund), ex-serviceman,
(TEDP) ICAR educated rural and
urban youth
Paddy Straw Mushroom | 9 September Dr. SK Mishra and NRRI-Farmer FIRST | 137 farmwomen
Cultivation for Ensuring | 2019 Dr. S Lenka Programme from four adopted
Family Nutrition and villages under
Income NRRI-Farmer
FIRST Programme
Improved Rice 24 September | Dr. NN Jambhulkar | ATMA, Hooghly, 12 farmers and
Production Technology | 2019 West Bengal officers from
for Doubling Farmers' Chanditala, West
Income Bengal
Techniques of Pesticide 11-13 Dr. PC Rath, Dr. ATMA, Bargarh, 25 progressive
Application and September Prabhukarthikeyan Odisha farmers from
Management of BPH 2019 SR and Dr. NKB Bargarh and
Patil Barapalli block
Climate Resilient 16-23 Dr. Rahul Tripathi Directorate of 18 officers from
Agricultural September and Mr. JP Bisen Extension, GOI State dept., KVK
Technologies for Future | 2019 and ICAR institutes
from seven states
Techniques of Pesticide 18-20 Dr. PC Rath, ATMA, Bargarh, 25 progressive
Application and September Dr. Annamalai M Odisha farmers from
Management of BPH 2019 and Dr. S Pokhare Attabira, Bheden
and Bhatli block of
Bargarh district
Integrated Disease and 28 September | Dr. SK Mishra, NRRI-Farmer FIRST | 107 farmwomen
Pest Management in 2019 Dr. SD Mahapatra Programme and farmers from
kharif Rice and Dr. S Lenka four adopted
villages under
NRRI-Farmer
FIRST Programme
Technology based 23-28 Dr. GAK Kumar ABI, NAIF (National | 35 farmers,
Entrepreneurship September Agricultural entrepreneurs,
Development Program 2019 Innovative Fund), ex-serviceman,
(TEDP) ICAR educated rural and
urban youth
A two months 'Startup 24 September- | Dr. GAK Kumar and | RKVY- RAFTAAR 24 Candidates
Agri- Business incubation | 27 November | Dr. BC Patra Agribusiness
Program!' 2019 Incubator by Rashtriya
Krishi Vikas Yojana
Rice based diversified 30 September- | Dr. BS Satapathy and | EAP 252 22 Farmers from
farming System for 30 October Dr. S Lenka Ersama, Tirtol and
Farmers 2019 Kisannagar
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TR U4 A’ dAT EARIEN el § 9ot I meuid
RIS Irad MEIRA e WOTell # |HfId
ATRTdoid YEeH 6T TaR Ud A" &7 Yerd R faa |

Exhibition

ICAR-NRRI participated and displayed its exhibits in
Interface meet on the theme "Doubling Farmers income
in Odisha by 2022 with focus on livelihood and climate
Resilient Agriculture'organized by Anannya at OUAT,
Bhubaneswar on7 August 2019.

Visitors

During July-September, a total of 893 visitors
comprising 636 farmers, 166 farmwomen, 65 students
and 26 Agriculture Officers from different states of India
viz., Odisha, West Bengal, Karnataka, Tamil Nadu,
Andhra Pradesh, Telangana, Himachal Pradesh,
Madhya Pradesh, Assam, Gujarat and Haryana, visited
the institute who were also provided agro advisory
services.

Monitoring of trials

e Dr. BMondal, Dr. MK Bag, Dr. BS Satapathy and Mr.
JP Bisen visited and monitored demonstration fields
of farmers' as well as KVK instructional farms of
seven districts in Madhya Pradesh, Chhattisgarh and
Maharashtra during 2 to 9 September 2019 under
INSPIRE model.

e Dr. NP Mandal alongwith scientists from ICAR-
NRRI, Cuttack and ICAR-IIRR, Hyderabad
monitored the AICRIP trials, demonstration
and breeder seed production at BAU, Ranchi,
ZDRPRS, Hathwara, RRS, Bankura and CRURRS,
Hazaribag (Eastern- 1 sites) during 25 to 28
September 2019.

e Drs. SK Mishra, SM Prasad, B Mondal, S Bhaat, S Roy
conducted field monitoring of rice varieties
(developed by ICAR-NRRI) during 17 to 18
September 2019 in Ramgarh, Ranchi, Hazaribagh
and Koderma districts of Jharkhand.

e Drs. D Maiti, SBhagat and Shri SOraon conducted
field monitoring of ongoing TSP Project “Promotion
and validation of IPM in Rice in Tribal Region of
Jharkhand” and ongoing IPM Project “Validation
and promotion of IPM in Rice based cropping
system” on 7 September 2019 in Hazaribagh
district.

TTSTRSTRBITE G- T, Jerls-Haar 30 ¢ § 9
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&RT 31 Serg 2019 1 39+ ¥BRYR warsy H 200 diel
HT 90T fHa1 71 39 &g H 2 9 16 fader 2019 &
SR Y vearsT &7 Srist= fham a7 vd 59 Irafe |
13 RaceR 2019 &1 U Alcdhifeld BRISHH AT foa
T |

JTRBTRUIIRIIRUN, T3 § 14 7 28 Rycdax 2019 &
SR 2t TRaarsT &1 MmN fhar T | 399 Bt Raars &
SR &5 & WTIh Gel, Ipal & (el vd o & ger
FHIffe & foy fafe B gfimfad smafsa o 1€ wd
froTaTTall 1 qRegpd foba 1T |

oY fa=s= &g, HrewH

FfY frsm &5, Hrex 7 16 | 22 3FRa 2019 &
ST TSR O STHAT A8 BT grel a1l g 7 11
fadeR 2019 &1 YR & AT TET=H3 §RT 3MRH fhy
Y O3] ARG Hell HRIHHA BT oAlgd dddbre foar 1T
AT SFB! & FEAT | 17 fadar 2019 o1 gerRIgor gd
Bl g [aT AR dRieH i fee el 3w
FHTIHH A ST A1 I URTHTRTT Bt a1 fe |

ufteror

P M &%, BISIAT 1 g9 @Ay # 17 ufreo
HTIHH I fhy e $or 465  fam, ardio
i, TR w1ffe! F FIere 1d 949 &1 gig g 9T
o | 37 ulRieor SRIGHI | =ael Ud &Td & Hed digd
IS, BISS YIS IRT STe, fafie yoR & uus &
e =1 @ fafert, e urer, $age ured | Ied
I BT ST Jee=, IR-AAH Hesll Wil §IRT HIS[aT
R FETIAT &l B AT, TS JaaT, AN I &
oy Sora fafer g1 Afgen feamt &1 emar Fafo, gars
TR B W YL, IR T & R vd geed,
el § UV T IThT ATER, HIRRH DI A=TTeh Wil
URT 9T & foI drere farera ufieor, qeit a1 H g
R, ILAUITO Gape Tl BT Uee, 3fth 7w dt
=TT WA qAT 4T mdarfedt & forg aReedr
T o |
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NRRI REGIONAL STATIONS

Regional Station CRURRS, Hazaribagh celebrated
Vanmahotsav by planting 200 saplings of different tree
species at its Sankarpur farm on 31 July 2019 and Hindi
Pakhwada Programme from 2 to 16 September 2019 in
which one extempore programme was organized on
13 September 2019.

Regional Station RRLRRS Gerua observed “Hindi
Pakhwada” from 14 to 28 September 2019. During
Hindi Pakhwada, different competitions in Hindi
language were conducted among staff members,
school children and field workers. Winners were

awarded with prizes.

KVK, Koderma

KVK, Koderma celebrated Parthenium eradication
week during 16 to 22 August 2019, Live webcast of
Hon'ble PMs launch of Pashu Arogya Mela on 11
September 2019 and tree plantation & Swachhta hi seva
campaign on 17 September 2019 with the collaboration
of IFFCO. Two hundred and nineteen participants were
benefitted from this programme.

Training

KVK, Koderma conducted 17 training programmes
with 465 participants (farmers, rural youths, extension
functionaries) to improve the skill and knowledge
during July to September. The training courses included
value added products of rice and pulses, hydroponic
fodder production, method for different types of papad
and chips making, scientific quail farming, management
of Ranikhet disease in poultry, strengthen of existing
SHG groups by off-season vegetable cultivation,
management of calf, capacity building of farm women
through advance method of nursery raising, feed
management of milch cow, control & management of
viral disease, management of malnutrition among
children and their diets, scientific cultivation of
mushroom, skill development training for para vet, breed
improvement of desi cow, management of backyard
poultry, scientific cultivation of oyster mushroom and
lay out of nutritional kitchen gardening.
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RESEARCH NOTE

Direct and efficient method of DNA
extraction from intact rice seed

The recent molecular research trails on the DNA
information of thousand numbers of lines. In general,
the DNA is being isolated from leaf sample where an
efficient and easy protocol was already established.
Many researchers also developed methods to isolate
DNA from plant seed, however those methods require
painstaking grinding and specialized bio-chemicals.
But there is no information regarding DNA extraction
from intact seed omitting crushing procedure with
liquid N,. Extraction of DNA from intact seed has four
prime advantages (i) It avoid manual labour of
crushing seed and reduced carbohydrate, protein
contamination from embryo with DNA. (ii) Isolating
DNA from seeds accelerates genotyping by
eliminating plant germination and growth, which can
be very valuable in case of seed purity testing before
the growing season (iii) Large number of genotypes
can be used at a time for DNA extraction which is
prime requirement for molecular genetic purity testing
(MGPT) at nucleus seed stage for high quality seed
availability and (iv) Non-viable and aged seed which
are disposed to DNA shearing also be used for DNA
extraction.

Further, it has been reported that isolation of DNA
from seed has some limitation such as: poor quality
DNA yield which is typically insufficient for
generating polymerase chain reaction (PCR)
products larger than 500 bp, difficult in long term
storage due to poor instability in the DNA and
cumbersome in DNA isolation in aged seed. To
address this issue, a protocol has been designed
which is simple and efficient to prepare genomic
DNA from intact rice seeds using CTAB methods
with modified lysis buffer. The average DNA yield of
four varieties was ~68ng/ul(DNA dissolved in 40 pl
TE/tube), where 10-15 seeds per variety depending
upon seed size used for isolation. The obtained DNA
yield is sufficient to perform many PCR reactions.
The DNA was also isolated from five-years, three-
years, two-years aged seeds with sufficient DNA
yield under proposed protocol. PCR was performed
with seed extracted DNA using different types of
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Y QIBAI, HSIST S IFMETRT TATHNR TSI
MeTRe HTHR ST8T TReAw BT e 120-1120 it &
= 8, BT IUAIT b do1 frhTel T SIYET & AT
geeie fear T on | g7 <@t T fe |t Ardhl 7 A
IR fHE @1 1120 vRaed mar k@ gy vaffa
fear | ured Seee w1 -200 Shf wfeqys & d8d o8
T dh Gufed fhar ST Iadr & | 59 UHR 37eTd a1 3
Sy MaTe & fy gaa &1 [ e vd wH
T2 |

markersviz., simple sequence repeat (SSR), candidate
gene based SSR andgene-based marker where the
amplicon size ranged from 120-1120 bp.We observed
that the markers successfully amplified in all the four
varieties showing even 1120bp amplicon size. The
obtained DNA can be stored for more than 6 months
under -20°C. Thus, the present method is efficient and
least cumbersome to extract the DNA from intact
seed.

RP Sah, S Behera, Awadhesh Kumar, RK Sahu, TP Azharudheen, D Moharana,
S Samantaray, MJ Baig, A Anandan and GAK Kumar
ICAR-NRRI, Cuttack

TAARIARATS fIRRia =maat fhl &
Y3ITel =R ToTer | fisran

TR 3R s1whiaet # 100 faferaw & arftres uRart & fog
TS DI Tl 31T DT Vb Y I & | HRT ¥ a1l Bl Y1
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(Trad, A, Fap1, qroRT) 70 Tl AReE <t § S6fe
I AT B B BT AN BT 34w AR §
11 SuAT fafs Sewa & fog fean o ve1 & S19-28
ARIerd &1 gaiet BRe] JAio1 & oy, 49 gfiera =T vd
BUR & o1y qorm 23 giererd ifaRsh & wu o v far i
el & | IRUTR®Y, IeTfed YaATel B AT BT 3 TANT &
o wecaqul 81 S € R I8 3raR fhaari o fhet gde
BT JHIRIT B & | IRYRS <1ael IR H TREM GaArel B
HIAT TG IoTad] 10T Iq1 HEedqul Tl AT 5 db 9 A
IS BT IUST Bl JHTTIT 21 PR A O 6 el R
TgRT & Ui, B Td 0 & gy IRRIRT | 9RT 4§ J@fy
qrad & B3 foxd fAaRia vd fomifa ot 78 € «ifet 9
forat & TR & eron & fedr ) foar 78 fhar e | 59
THR HIHAIT -TARIMRATE Bl 89 Iaa el &l &
T3 Pl AR BT 0T S 3T AgGIo, ool SIeioie
BIgeR, TRTS, STexvic BrsaR, foift, Rifersr #ram qer s+-
fagl Sig uared gurEear & fou gegie fear wanl
SIRRTETY qe AL AR, 8axEE & qedli |
2016-17 Ta 2017-18  qeura Ry T | U] SMER ¥
SUYHAT Bl (1Y ATSAIATTHAST HfTRTd & SMYR TR 37T 147 |
qaTTeT H SMEARNTHS! & 38.10-45 .64 wftrera @t fafderar
B Vb Ied el ol T | ST gk F araer @l
fore-erett EIRT (4319 ufcrerd) weurie (42 .85 ufoerd);
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Variation in straw fodder quality in rice
varieties developed by NRRI

Rice farming is a major source of income for more than
100 millions of households in Asia and Africa (FAO, 2004).
Rice straw is an important fodder supply for livestock in
India.The cereal crops (rice, wheat, maize, millets)
contribute 70% while rice crop alone contributes 34% to
the crop residues (Pathak et al., 2012). which are being
utilized for different purpose viz., 28 % of rice straw is used
for domestic uses, 49% for fodder and thatching
applications, 23% was estimated as surplus (Gaddeet al,
2009). Consequently, the quantity of straw produced is
become important for end use, and this often impacts
farmers' choice of variety. In the conventional rice
improvement paradigm straw quantity and quality were
of secondary consideration unless they directly affected
grain yield, such as resistance to lodging, insects and
diseases (Khush and Kumar, 1987). Although several rice
cultivars have been developed and released in the India,
varietal differences in their fodder traits have not been
considered. Thus, 89 rice varieties of ICAR-NRRI were
evaluated for rice straw fodder quality traits viz., straw
nitrogen, neutral detergent fibre, acid detergent fibre,
lignin, silica content and in-vitro organic matter
digestibility (IVOMD). The evaluation was done in 2016-
17 and 2017-18 in collaboration with International
Livestock Research Institute, Hyderabad. The suitability
for animal feeding was judged on the basis of IVOMD
percentage. A high range of variation of 38.10-45.64% of
IVOMD was observed in straw. The varieties DhalaHeera



Wifge R § MR em-201 (43 .68 ufererd), iR
g9-202 (43 .01 gfrera) ; fafaa aRfRaf § AR amm-306
(43.77 wfcrera); Freciyf aRfRufy & Semfr (4564
gfererd), Badwroier (44 .88 ufirerd), auten (43.91 gfirerd)
Jorr orqur R § qqofisht (43.47 wftrerd) = e &
RIS # =1 fHeAl @ el Swa dIsiyAS!
feman | a7 wu 9 | oA #§ Semfor amaa o
fooe # 4564 vfed & 9aifts mEdeiuAe! g@ &l
e | 59 ARE I8 uar o o uggell & forg s fhesii o 9=
T3 oI & 3R qIeY I & ST & oIy garred ot
T H GER & T ST {51 511 Aeher € |

—_— e A
sorr——uu 3% 4
T S e — ,‘......‘?’ 2
\‘-\ w.*-\tei ——,
N Sl ) L=
*\'\\ *\

/
o

(43.19%) &Sahabhagidhan (42.85%) of upland condition;
CR Dhan-201 (43.68%), CR Dhan-202 (43.01%) of aerobic
condition; CR Dhan-306 (43.77%) of irrigated condition;
Jalamani (45.64%), Ketakijoha (44.88%), Varshadhan
(43.91%) of lowland condition; and Lunishree (43.47%) of
saline condition has shown high IVOMD than the other
varieties of same ecology. Overall, across the ecology the
highest IVOMD of 45.64% was observed in Jalamani.
Thus, these varieties have high straw value for animals
and may be utilized for straw quality improvement for

dual purpose use.
RP Sah and HN Subudhi
ICAR-NRRI, Cuttack

W1 iy A1g, FHeuda e (Shds 2fre)
gferieht AfTYR 3R sifsem @t

A YT S uTHd R Sid RIS
S&0T Ui 3R gfRIY &1 A

9 AR BT YRS vd sifeen o g R
(Arermteft) & A1t 7d STie (NEN33-uferieft, Shoe-
grerefier) ®1 =T™E 9} diY H"1g, feudd i @
gfifsear & IR H regd w1 & fory fomar Tam o | 91T
gie A1g & yde | g1 YRSl b1 S SuAT &
forg s gfromicrat # 91 dle Ag vfoRIY T3 &1 Jedidd
fora T | gtT fed=T & Ul gen ® & rerefe I
ST B a1 § FH gRceRIe THIIRT U4 sfifsen & t&
RS Arerdrell e ufeRie de diEi33 | =T Uiy
HIE DITI BT ST I1, ISy, IUTG, IAR, HISH &7,
SIH®H IR, I YH Io1 IS HATITH BT Uiy
Y oI &, 31 aTeers Ifs, Sivd e
faee B+ & &7, Brafcas ulg &fy Yersie agd o4 ¢ |
I gPR, <Gt @1 sme, gfkRIe ufafe § g
eI IR & Afereds Helel qn faferst Amn &9 2 |
YRT Gl HIG P HAHHUT B UR THIIRY Tef ATeThrefl dqef
NANB3 &1 ufeRieN vd weww ufeRieh &t ufafe 3
URIfRIS Y U Oielih=Te JATFRIST ST &S TwolTgH
31feres = fopy | ooy ara o © o drareneft 4 3w
MY YRT Ui AHg & G4 gfdifear dREeR didd33 &
| o1l wieror AwgEsi # ofifswm @l yfif,
Arerarefl, vd gHeRy wfaftedt, vei-9053(v) vd vl
9074(g) d8aR wewa oyl safay =1 dlg A &

Brown planthopper, Nilaparvatalugens (Stal)
(Delphacidae: Hemiptera) resistant Manipur
and Odisha rice landraces: morphological

and biochemical characterization and

mechanism of resistance

Ten Manipur rice landraces and one Odisha landrace
(Salkathi) along with standard checks (Ptb33-resistant;
TN1-susceptible) were selected to study the brown
planthopper (BPH), Nilaparvatalugens response.
Resistance mechanism of BPH on these landraces was
evaluated for possible use of these landraces in BPH
management. The present study revealed that all
resistant MRA as well as one Odisha landrace, Salkathi
and resistant checks Ptb33 had significantly lower BPH
nymphs settling, honeydew production, fecundity,
feeding rate, nymphal survival, plant dry weight loss
per mg of insect dry weighthigher unhatched eggs,
nymphal developmental period, days to wilt, functional
plant loss index (FLPI) compared to susceptible check
TN1. Similarly, resistant accession had significantly low
total soluble sugar and higher phenol and silica content
than TN1. Resistant and moderately resistant accession
of MRA, Salkathi and Ptb33 expressed significantly
more amount of defence enzymes such as peroxidase
and polyphenol oxidase upon BPH infestation.
Interestingly all the observed BPH response parameters
of Salkathi were on par with Ptb33. Odisha landrace,
Salkathi and MRA accessions, AC-9053(A) and AC-
9074(A) were performed better in the tested parameters.

THSIRSRSTE G- 77, JoAG-Igedaw 20 ¢ § 13
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Hence, these accessions can be effectively used as
promising donors for developing BPH resistant varieties
which would ensure food security by reducing losses
under field conditions.
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GP Pandi G, Raghu S, M Annamalai, T Adak, B Gowda, NKB Patil,
K Sankarimeena, S Pohkare, PC Rath and M Jena

ICAR-NRRI, Cuttack

Standardization of rapid screening
protocol forrice bakanae disease

Bakanae or foot rot/foolish seedling disease is
becoming a serious problem to the cultivation of rice in
Odisha and Assam states from past few years.The
disease can cause even 70% yield loss and quality
deterioration under field conditions. The disease
causing moderate to severe losses in terms of yield and
quality. The popular varieties of rice viz, Pooja, Swarna,
Abhishek and other varieties become highly susceptible
to the disease. The disease is caused by Fusarium fujikuroi
(Nirenberg) [teleomorph: Gibberella fujikuroi (Sawada)
Ito]. The pathogen is systemic and seed borne in nature.
Thus causes symptoms such as abnormal elongation,
foot rot, formation of roots in each node, chaffy grains.
Since there is no sustainable management options for the
disease, identification of new sources of resistance and
breeding for new varieties is the best measure to tackle
the disease. Development of a rapid and efficient
screening protocol is most essential. Hence, we
developed a rapid screening protocol for large scale
screening of varieties. Pre-soaking the healthy seeds in
water for overnight followed by soaking in microconidial



wprrar 1.50x 105/f efl. &% R S\ feeam |
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suspension of Fusarium fujikuroi for 24 hours. The spore
concentration was adjusted @ 1.50 x10°/ml using
haemocytometer. Air-dry the seeds and sown in pre-
sterilized soil filled in pro-trays. This is the most efficient
method of screening wherein the large number of
genotypes can be screened within 20-30 days.

Control Pathogen inoculated
Raghu S, MS Baite, Prabhukarthikeyan SR, MK Yadav, Keerthana U and PC Rath
ICAR-NRRI, Cuttack
A DBt ASTS AP, Salicylic acid induced resistance in rice
YeirerTET TRMHIEen & frog @ o against rice root knot nematode,
Meloidogyne graminicola
iR TRie IR sRRTY A

TS (P T E@TE BAel § ol §9R B &1 R8s

SITETET BT [T & | TS B STSIUTS AP, HATS TS
rfifTpTerr Suiqfd, ey vd TexISTd @mde $1
T HEcdqul uRSid] ® | Aol 81 39 AP & fIog &3
TeE TS BT IUANT AT S g1 8 g 59 AP &
frog Afafafers tRrs & 9317 9 $% g1 Ta UfRIfeRT
Tol @ g 7l dfafafaes s & fafva wdigan
(5,10,25,50,100 vd 200 dYfiuH) BT THAT Faeh g3
& TEd HelrsIed UfHIhien & fovg w1 amad
fore & 95 STER & wU A fear T | fiS SUER qn
ulg ST gaI b fafer S0 & q8d, 31 AIgvll &I T
7, et fer v fafte gigar °, dfatafas as ot

Rice is the principal food crop which feeds for two
third of world's population. Rice root knot nematode,
Meloidogyne graminicola is an important parasite of
upland, low land and deep water rice. Even though
several management practices have been implicated
against this nematode, application of salicylic acid was
recorded to induce resistance against this nematode to
certain extent. Different concentrations of salicylic acid
(5,10,25,50,100 and 200 ppm) was given as seed
treatment and seedling dip in the rice cv. TN 1 against M.
graminicola under pot culture condition. Among the
different concentrations tested, 50 ppm of salicylic acid,
provided satisfactory control of nematode population in
the roots and soil compared to other concentrations
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tested both under seed treatment and seedling root dip
method. Least number of galls were recorded in the
seedling root dip of salicylic acid (50 ppm) (12.7
galls/root system). Seed treatment of the same recorded
the galls of 18.7 per root system while the maximum
number of galls (53.3/ root system) were recorded in the
untreated control.

K Sankarimeena, M Annamalai, SS Pokhare, GP Pandi, NKB Patil, BG Gowda,
T Adak, M Jena and PC Rath
ICAR-NRRI, Cuttack
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HRE F HY H T A S | I8 FO YA RIS et o
TP SIRP WA WX FiEdy Urad USTgAl Bl SIRD
IR BT W T B | BIgeST USITUH Bl HHI & HRUT HF
Afd AFREGE 9] U uTed 9F § BIsicd YRS Bl
AP el BR UK & | HISH BT ARG DD W]
QM & 91 Ih A & TR DI 98T B ! &1 HT U
SUT € | ITae Bl Terd A I | USTgHl §RT BI8gIas
e STrar € 3R Tg@et § gRafid 81 SI1er 8 i1 9dTey
BT & oY q&= SHoll A & | S AN AR Shiaeiell &
A1 I TR & S GHIT w9 F TIU-2 AYHE O/
R AHITY BTl © I TTaed Dl STI8TTS ITHAR IR 37
TG T U1l A 31 Bidl & | T STeRIolg daR
T # JRY I T 31X 31T USITgHl &l HIER! & | BICT
T | SN IBAT & | W UTaH &l Bl BIgfed RIS o

T R AhdT & Rifdh T8 DHIIFH Bl qigdl & Sl
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ST 2| 31ege fhy Y URIReIRaNS & 100 @rael &
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16 NRRI Newsletter, July-September 2019

Phytic acid could affect starch digestibility
and Glycemic index value of rice
(Oryza sativa L.)

More than half of the world's population and nearly
80% of Indians eat rice as a staple food, making it the
major source of carbohydrate and micronutrients such
as iron (Fe), zinc (Zn), calcium (Ca) and vitamins. Phytic
acid (PA) is the main storage form of phosphorous
comprising 1-5 % in cereals, legumes, nuts and oil seeds.
PA is considered as an anti-nutritional factor because
under normal physiological condition, it chelates
important mineral cations viz.,, Fe*, Zn*, Ca’ thus
reducing their bioavailability. It also inhibits catalytic
activity of digestive enzymes by binding to some of the
amino acid residues at their catalytic site. Due to the lack
of phytaseenzyme, monogastric animals including
humans are not able to degrade PA in their digestive
tract. Glycemic index (GI) of a food is a measure of its
capacity to increase the blood glucose level after it is
consumed. Rice starch is hydrolyzed by enzymes in the
digestive tract and converted into glucose which is the
main energy source for metabolic functions. Peoples,
overeating rice with sedentary lifestyle potentially leads
to some health problems, like, type-II diabetes because
the GI of rice is generally higher than other starchy
foods. Starch hydrolysis begins in the mouth with the
action of salivary a-amylase and continues in the small
intestine with the involvement of other enzymes. Starch
digestibility could affect by PA as it binds Ca® which is a
co-factor necessary for a-amylase activity. The more the
PA, the slower the digestion of rice (due to inhibition of
a-amylase activity) and the lower is the GI. Among the



596 9% g (08 ufiwm@) wd  Jem ™1 | waitd
(2 13yfcrera) den wee= H 1.8 wfcrerd 9rm Tl g4
SIOSRAYT BT STI3TTS SITHT & T AT 7T o1 STt Silefs o
Haiftd Fed g (76) 7 Tor &RT (66) # urn M1 Safs
oIfthar # (57) Ud o -7 (59) H e &H URI AT
SlieNTg Hed R BIgicd URTS & YA/ Bl q9sH & oy
SR SiFgwdl § UfHes @t Si9 @t 1 | S2 gfies ot
Aty efkT vd g A (e 0.77 wd 0.56) e &\
BTgfed RIS Ud 1fdrd STieTg Irm T STafeh a1 @vT Ud
SIRFAN  &F IR (e 0.22 ggg 0.39) <@l T3 |
forend 7, 59 faeT # Torsafe ufafshar & | e uras @t
P R BIElcd YRAS B U & SR 81 Fabell © |
UROIRG fhalT Tvad: HfRrag & A1 Bisfed NI &
e b HTEgH W Bl & Oy Tftrersy wifcrfafyr o SR B
F ferg ST ST 2 |

~100 ICAR-NRRI varieties studied, Khira showed
lowest PA (0.3%) followed by Hue (0.8%) and highest
was found in NuaDhusara (2.13%) followed by
Shaktiman (1.8%). These genotypes were selected for GI
estimation where highest value for GI (76) was found in
Hue followed by Khira (66) while lowest was found in
Shaktiman (57) followed by NuaDhusara (59). To
understand the impact of PA on GI value, a-amylase
assay was done in above genotypes. Higher a-amylase
activity was found in Khira and HUE (0.77 and 0.56,
respectively) which showed lower PA and higher GI
while lower activity was found in NuaDhusara and
Shaktiman (0.22 and 0.39, respectively) with higher PA
and lower GI value. In conclusion, the reduced rate of
starch digestibility with glycemic response in vitro could
be due to the presence of PA. The nature of the
interaction probably through the binding of PA with
Ca”, which is known to catalyze a-amylase activity.
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Relationship between PA and Gl through a-amylase activity

Awadhesh Kumar, C Sahu, PA Panda, M Biswal and P Swain
ICAR-NRRI, Cuttack
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Seminar / Symposia / Workshop / Winter School / Exhibition /
Training Programmes attended

system through precision agronomy, machine learning,
Brainstorming session on Speed Breeding at Indore, M.P.

Research in Agriculture at NASC Complex, New Delhi
Carbon Benefits Project (CBP) and WOCAT Training at

“Scaling out Climate - Smart Agriculture for Resilient

Attended and delivered a talk on Bridging Gender Gap

No. Particulars

1. | Directors' Conference at ICAR, New Delhi

5 Foundation Day and Award Ceremony and also

" | attended a meeting on SMD on at ICAR, New Delhi

3. | QRT review meeting, at BAU, Ranchi

4. | Doubling Farmers' Income at OUAT, Bhubaneswar
Brainstorming Session on “Zero Budget Natural

5. | Farming-Myth or Reality” at NAAS Complex, New
Delhi

6 Strategies for Climate Change Adaptation in

" | Agriculture Sector at Tripura
Enhancing resilience and productivity of rice-based

7.
and ICT based tools at Chandigarh

8.

9 Review meeting of ICAR Plan Scheme Incentivizing

10. New Delhi

1 GCREF South Asian Nitrogen Hub Workshop on

" | Regional Nitrogen Modelling at Chennai
Stakeholder consultation meeting for the project
12.
Farming in India” at KVK-Nalbari
13 in Agriculture: Role of ICAR in Appropriate Policies,
" | Programmes and Research Gaps at ICAR-CIWA,
Bhubaneswar
“Department of Science and Technology (DST)-

14. | Technology Information, Forecasting & Assessment
Council (TIFAC) Workshop” at IIT, Guwahati
Training cum workshop programme on seed related

15. o
activities at KVK, Kamrup

16 Gender Gaps and Intervention to Address Gender

" | Issues in Agriculture at ICAR-CIWA, Bhubaneswar

17. | 9" meeting of the PSMC at DBT, New Delhi
Sectional Committee meeting of WAST at BCKYV,

18. .

Kalyani, West Bengal
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Date
15 July 2019
16 July 2019

6-7 August 2019
9 August 2019

21 August 2019

22 August 2019

from 24 to 26
August

25 August 2019

9 September 2019

10-11 September
2019

12-13 September
2019

13 September
2019

17 September
2019

18 September
2019

26 September
2019

17-26 September
2019

23 September 2019

28 September
2019

Participants
Dr. H Pathak
Dr. H Pathak

Dr. Chanchila
Kumari

Dr. H Pathak

Dr. H Pathak

Dr. H Pathak

Dr. BC Verma

Dr. NP Mandal
Dr. H Pathak

Dr. H Pathak

Dr. H Pathak

Dr. SK Ghritlahre
and Dr. Md.
Azharudheen TP

Dr. H Pathak

Dr. SK Ghritlahre

Dr. R Bhagawati
and Dr. SK
Ghritlahre

Smt. Gayatri
Sinha

Dr. D Maiti

Dr. H Pathak



Publication

Research Paper

1. Gowda BG, Patil NK, Adak T, Pandi GP, Basak N,
Dhali K, Annamalai M, Prasanthi G, Mohapatra SD
and Rath PC. 2019. Physico-chemical characteristics
of rice (OryzaSativa L.) grain imparting resistance and
their association with development of rice weevil,
Sitophilus Oryzae (L.) (Coleoptera: Curculionidae).
Environmental Sustainability. 1-11.
https://doi.org/10.1007/s42398-019-00087-9,
SPRINGER.

2. Pattanayak A, Roy S, Sood S, langrai B, Banerjee A,
GuptaSand Joshi DC. 2019. Rice bean: a lesser known
pulse with well-recognized potential. Planta.
https:/ /doi.org/10.1007 /s00425-019-03196-1.

3. Prabhukarthikeyan SR, Rath PC, C Parameswaran,
Keerthana U, Mathew Baite S, Panneerselvam P,
Raghu S, Anandan A, Yadav MK and Aravindan S.
2019. Bio-protection of brown spot disease of rice and
insight into the molecular basis of interaction between
Oryzasativa, Bipolarisoryzae and Bacillus
amyloliquefaciens. Biological Control. 137 (2019) 104018.
https:/ /doi.org/10.1016/j.biocontrol.2019.104018.

4. Rathod NKK, KumariJ, Hossain F, Chhabra R, Roy S,
Harish GD, Bhardwaj R, Gadag RN and Mishra AK.
2019. Characterization of Mimban maize landraces
from North-Eastern Himalayan region using micro
satellite markers. Journal of Plant Biochemistry and
Biotechnology. https://doi.org/10.1007/s13562-019-
00524-0.

5. Singh B, Singh D and Prasad VM. 2019. “Study on
plant geometry, cultivar and fertilizer doses on
growth and yield of parthenocarpic cucumber under
protected condition”. International Journal of Current
Microbiology and Applied Sciences. 8 (6): 1060-1065.

6. Singh B, Singh D, Prasad VM and Jamwal S. 2019.
“Effect of cultivar, spacing and dose of NPK on

vegetative growth, yield, quality and cost benefit
ratio of cucumber (Cucumissativus L.) under naturally
ventilated poly-house”. The Pharma Innovation
Journal.8(6): 527-530.

7. Yadav MK, Aravindan A, Ngangkham U,
Prabhukarthikeyan SR, Keerthana U, Raghu S,
Pramesh D, Banerjee A, Roy S, Sanghamitra P,
Adak T, Priyadarshinee P, Jena M, Kar MK and Rath
PC. 2019. Candidate screening of blast resistance
donor for rice breeding. Journal of Genetics. 98: 73.
http:/ /doi.org/10.1007/512041-019-1116-z.

8. Yadav MK, Arvindran S, Ngangkham U,
Prabhukartikeyan SR, Keerthana U, Raghu S,
Pramesh S, Banerjee A and Roy S. 2019. Candidate
screening of blast resistance donors for rice breeding.
Journal of Genetics. 98:73.

Popular Article

1. Prasad SM. 2019. “Jay Jay Bharat KeKisan” (Hindji).
Dhan.5:45.

2. Prasad SM. 2019. “VaigyanikTarike Se Surakshit
Bhandaran” (Hindji). Dhan. 5:16-17.

3. Singh PK and Prasad SM. 2019. “Genhukiunnatkheti
Keliyerogonkipahchanewamniyantran” (Hindi).
Kheti. Pp. 43-46.

Training manual

1. Tripathi R and Bisen JP 2019. Climate Resilient
Agricultural Technologies for Future. Training
manual on Model Training Course from 16 to 23
September 2019. ICAR-NRRI, Cuttack.

Technology Bulletin

1. Rath PC. 2019. Integrated Pest Management in
Rainfed Upland Rice. NRRI Technology Bulletin No.
99 (Revised), Cuttack, India.

fear arat

1. TH TH TG 9 @R 9841 $ {0 99 & IATh
TN S v uR AT ATl IR B R Areprerare,
SRR <1 8 TeATs 2019 &1y |

Radio Talk

Dr. SM Prasad recorded one radio talk on “Scientific
Nursery Raising of Paddy for Healthy Seedlings” at AIR,
Hazaribagh on 8 July 2019.
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Institute Seminar

1. Shri SK Das, F&AO delivered a lecture on 'Being
Human'on?2 August 2019.

2. Dr. TB Bagchi delivered a Ph.D. thesis seminar on
'Studies on physio-chemical and antioxidative
properties of some quality pigmented rice and their
products' on16 August 2019.

3. Dr. RK Mohanta delivered a lecture on 'The mystery
behind eating and digestion process in human being'
on 28 September 2019.

Award and Recognition

Drs. NP Mandal, PK Sinha, M Variar and VD Shukla
from NRRI Regional Station, Central Rainfed Upland
Rice Research Station, Hazaribagh have been honoured
by Dr. T Mohapatra, Secretary, DARE & DG, ICAR who
is also the President of the Indian Society of Genetics and
Plant Breeding (ISGPB), New
Delhi for development Rice
variety Sahbhagidhan and
contributing towards food
| and nutrition security of the
country on the occasion of
'Brainstorming session on
Speed Breeding' during 58"
All India Wheat & Barley
Research Workers' Meet at
Ravindra Auditorium, Indore,
M.P.on25August 2019.

NRRI Regional Station, CRURRS, Hazaribagh
received 2" Prize for working in Official
Language Hindi

Central Rainfed Upland Rice Research Station
(CRURRS, ICAR-NRRI) Hazaribagh received 2™ Prize
for working in Official Language Hindi by the Nagar
Rajbhasha Karyanvayan Samiti (NARAKAS), Hazaribagh.

NRRI received the J-Gate@ CeRA Best
Usages in the Eastern Region-2019 award

ICAR-National Rice Research Institute, Cuttack
received the J-Gate@ CeRA Best Usages in the Eastern
Region-2019 award at the J-Gate @ CeRA Regional



SIYUET, Yai#ar H A Si-3TC IR &3 iRrervr BrRispH Training Program 2019 held at OUAT, Bhubaneswar on
H IS TN RIBR A G (T 7T | 9 August 2019.

Appointment / Transfer / Resignation / Retirement

SL.No. = Appointment Date
1. Shri S Sarkar and Shri C Kamraju joined as Technician 1 July 2019
2. Shri AK Suman joined as Technician 2 July 2019
3. Shri Y Meena and Shri SK Roul joined as Technician 3 July 2019
4. Md. H Alam and Shri AK Dulet joined as Technician 5 July 2019
Bk Shri S Haldar joined as Technician 9 July 2019
6. Shri P Pandit and Shri HS Sahoo joined as Technician 10 July 2019
7. Shri KK Meena joined as Technician 11 July 2019
8. Shri Alok Chaudhary and Shri Sanjeet Kumar joined as Technician 12 July 2019
9. Shri Asha Ram Meena and Shri Sanjay Kumar joined as Technician 15 July 2019
10. Md. ShadabAkthar and Shri Suryakanta Das joined as Technician 16 July 2019
11. | Shri Ranjan Rana and Shri Manas Kumar Parida joined as Technician 7 September 2019
12. | Shri Benudhar Sethi joined as Technician 9 September 2019
13. | Shri SaradaPrasannaSahoo joined as Technician 12 September 2019
14. | Shri Neeraj Kumar Meena joined as Technician 17 September 2019
15. | Shri Satyabrata Mishra joined as Technician 19 September 2019
16. | Shri Suraj Kumar joined as Technician 26 September 2019
17. Mr. Bhoopendra Singh, SMS, Horticulture joined at KVK, Koderma, after 27 August 2019
submitting his Ph.D. Thesis at Department of Horticulture, Sam Higginbottom
University of Agriculture, Technology and Sciences, Prayagraj (Allahabad) U.P.
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SI.No. Transfer/Resignation Date
1. Shri AK Tiwari, Director (OL) transferred to NBPGR, New Delhi 31 August 2019
2. Shri HR Meena, Technician transferred to CRURRS, Hazaribagh 1 August 2019
3. Shri SC Meena, Technician transferred to CRURRS, Hazaribagh 1 August 2019
4. Shri C Kamraju, Technician transferred to RCRRS, Naira 1 August 2019
Bk Md. Wahid, Technician resigned from service 2 August 2019
6. Shri Abhishek Kumar, Stenographer Gr. III resigned from service 2 August 2019
7. Shri Y Meena, Technician terminated from service 5 August 2019
SI.No. Retirement Date
1. Dr. JN Reddy, PS & Head, Crop Improvement Division and Shri JC Hansda, 31 July 2019
Technical Officer
2. Shri Aparti Sahoo, Technical Officer 31 August 2019
3. Shri SSC Patnaik, Scientist (SG), Shri NK Das, Security Officer, Shri SC Das, SSS 30 September 2019
and Smt. Shanti Dei, SSS

ICAR - NATIONAL RICE RESEARCH INSTITUTE
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freee o Bem |
From Director's Desh

Ecoregion-based Rice Farming for
Enhancing Productivity, Profitability and
Sustainability

Rice fields cover around 160 million hectares in a
wide range of climatic conditions spanning from 44°N in
North Korea to 35°S in Australia. In India it is cultivated
from 6 feet below sea level, such as in Kerala to 2000 feet
above sea level in the Himalayas. Primarily a kharif crop,
it is cultivated round the year in one or the other parts of
the country. Over last few decades, area under rice has
remained almost unchanged over the years, but
production has increased more than five times. With
this, India has not only achieved self-sufficiency in rice
but also produces surplus to export. Sustainable rice
production is the key to achieving Sustainable
Development Goals (SDGs), particularly for country like
India. Growing rice in non-conventional and unsuitable
ecoregions, however, has generated several
environmental problems such as depletion of ground
water, pollution of air, degradation of soil and climate
change. All these degenerative factors are taking toll on
productivity and income of rice farming and
sustainability of rice farming in those areas is at cross
roads.

To achieve sustainable and environment-friendly
rice farming, the crop should be cultivated in the region
where its environmental footprint is the minimum. This
can be accomplished with ecoregional approach of rice
farming. Ecoregions are geographical regions with
similar ecological, soil and climatic conditions. Rainfall,
temperature and soil are the three most important
biophysical factors determining ecoregions for growing
rice. Riceis a water-loving crop. Therefore, its cultivation
should be done in the areas where average annual
rainfall is more than 1000 mm. Regions with 1500 mm or
more rain are the better-suited for rice. Temperature is
another key factor influencing growth, development

THSIRSRSTE G- 77, JoAG-Igedaw 20 ¢ § 23



PR 2 | g U SWHIeaefiT iR Suwrahieddy iy g,
39d forw 20 o3 &1 30 i A araume & ey

"R arae B B e vd gi o forg fae o v 30 feuh

A AEE IR 9 & |\ 20 f& dfcaas aae
eI ¢ | 30 & Afcaas | «1f¥e qros 8 W)
HROT IR BI 8 | A P SR e gaT (27-40 wfrerd
et | arelt Y Aradt &1 Sl & Y Fe U AT
S & P 39 Fel # STt g7 & 1fdre el 2 |

<9 ¥ FEd b (O BEe AT Ud SUYTh YIRS &1 Bl
IRYHT R P forg aul, A9 IR FIeel @l a9rae & & |
R BY SV TRE P [ATNUT Bl THRT ARG BRI b w7 H
ST AT | FTadl @l Wil b folg Tes IR Iugeh WRe &3 ol
R &1 F 9", SURSHN oM, dAMYSd], Sddr]
IPETIIT AT AT P JOTTel! Bl RORET o forg wrafafine
SECEICIRICRIEAR RIS RCl B

and yield of rice. Rice being a tropical and sub-tropical
plant, requires a fairly high temperature, ranging from
20°C to 30°C. The optimum temperature of 30°C during
day-time and 20°C during night time seems to be more
favorable for the development and growth of rice crop.
Temperature beyond 35°C affects grain filling. Clayey
loam soil (27% - 40% clay content) in monsoon land is
considered to be the best for rice cultivation as water
retention capacity of this soil is high.

For crop planning and delineating suitable
ecoregions for rice in the country, such analysis
considering rainfall, temperature and soil texture as the
major contributing factors should be carried out. Once
the suitable ecoregions of rice farming are delineated,
site-specific improved technologies should be deployed
for enhancing productivity, profitability, climate
resilience and sustainability of rice farming.
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