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MAIN CAMPUS

Events

68" Republic Day

On the occasion of 68™ Republic
Day, Dr. Himanshu Pathak, Director,
ICAR-NRRI, Cuttack hoisted the
National Flag and recalled the heroic
deeds of all freedom fighters and urged
that we must not allow those actions to
fade away from our memories and work
hard to redeem our pledge stated as
fundamental duties in our constitution.
He said we live in historical city of
Cuttack - the birth place of great leader
of Indian freedom movement Netaji
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Subhash Chandra Bose, hence greater responsibility rests
on us to serve the country. He also stated that we vow to
the slogan Jai jawan, Jai Kisan, Jay Vigyan. We are working
for the Kisan - the soldiers of Indian soil who feed the
nation. The Republic Day was marked by patriotic songs
in Hindi and Odia, sung by school children.

25" Dr. Gopinath
Sahu Memorial
Lecture

The Lecture was jointly
organized by Association of
Rice Research Workers
(ARRW), Dr. Gopinath Sahu
Memorial Trust and
National Rice Research
Institute, Cuttack on 17
January 2017. Dr. V
Rabindrababu, Director,
IIRR, Hyderabad delivered
the memorial lecture on
“Present Scenario and
Future Prospects of Rice in
India”. Dr. Himanshu Pathak, Director, NRRI, Cuttack
presided over the function.

National Productivity Week

The ICAR-National Rice Research Institute, Cuttack
celebrated National Productivity Week-2017 from 12 to
18 February 2017. In the inaugural function of the Na-
tional Productivity Week Celebration, Er. Kishor Bhusal,
Assistant Director, National Productivity Council, Re-
gional Centre, Bhubaneswar delivered a special lecture
on the theme of the year “From Waste to Profit through
Reduce, Recycle, Reuse”. Speaking on the occasion, Er.
Bhusal emphasized on the use of treated sewage water for
irrigation purpose in agri-

Dr. V Rabindrababu, Director, IIRR, Hyderabad delivering the
memorial lecture
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Dr. Himanshu Pathak, Director, NRRI delivering a talk in valedictory
session
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On 14" February 2017, a special lecture was delivered
by Shri Alok Jha, Regional Manager, Clarivate Analytics
on the topic entitled “Research Assessment and Research
quality through citation”. On the next day, Dr. Adam H
Price, Professor, Plant Molecular Genetics, Institute of
Biological and Environmental Sciences, University of
Aberdeen, UK delivered a lecture on “ Accurate Genetic
Mapping inrice at last”.

A field awareness programme on the vermicomposting
of rice straw was organised in the NRRI premises. A series
of events, viz., Debate, Slogan and Quiz competition were
organized for the student and staff of the institute.

Valedictory function of the National Productivity Week
Celebration-2017 was graced by Dr. Himanshu Pathak,
Director, NRRI. He delivered a special talk on ‘Projects for
People: A Logical Framework’ on the occasion. Dr. Rahul
Tripathi, member of the committee briefed about the series
of events organized as a part of the celebration. Prizes for
the winners of different competitions were distributed. The
programme was ended with the remarks of Director and a
formal vote of thanks by Dr. KA Molla.

ICAR sports tournament for Eastern Zone

The ICAR sports tournament for Eastern Zone (TEZ
2016) was successfully organized by the ICAR- National
Rice Research Institute, Cuttack from 6 to 9 March 2017 at
its premises. A total of 375 participants from thirteen ICAR
institutes of Eastern Zone participated in the march-past.
The ICAR Sports Tournament for Eastern Zone (TEZ 2016)
was declared open by Dr.
Himanshu Pathak, Chief
Guest and Director, ICAR-
NRRI, Cuttack on 6 March
2017 at the sports complex
of the institute. The Director
emphasized that when
competitions are held, it
given birth to team spirit.
Hence, let an ambience of
team spirit pervade over all
ICAR Institutes. The closing
ceremony of TEZ 2016 was
graced by Shri
Chhabiliendra Roul, IAS,
Additional Secretary, DARE and Secretary, ICAR as Chief
Guest. Shri Roul hailed the efforts of the institute for
organizing the event successfully and appreciated the
sportsman spirit shown by all the participants during the
tournament. He also declared that the council is planning
to reorganize Sports event as Sports and Cultural event in
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which participants of cultural activities will also be
competing with each other. Dr. Himanshu Pathak,
Director, NRRI thanked the Chief Guest, the participants
and all the staff of NRRI who contributed towards the
successful organization of the tournament. Dr.(Mrs)
Jatinder Kishtwaria, Director, ICAR-CIWA, Bhubaneswar
and Dr. JK Sundaray, Director (Acting), ICAR-CIFA,
Bhubaneswar also graced the occasion. The ICAR-NRRI
was adjudged the overall champion of the tournament,
while the ICAR-IVRI, Izatnagar bagged the runner-up
trophy. Shri PK Parida of ICAR-NRRI was adjudged as
the Best Athlete (Men) while Ms. Sibna Mols, ICAR-CIFRI
was adjudged as the Best Athlete (Women).

Training Programme

Comprehensive Agribusiness Incubation Programme
(CAIP) was organised by NRRI-Agribusiness Incubation
Centre (ABI), Cuttack from
30 January to 4 March 2017
for 23 participants of
Odisha.

A one week training
programme on “Quality
Paddy Seed Production”
was organised by NRRI-
Agribusiness Incubation
Centre, Cuttack from 28 to 31
March 2017 for 12
participants of Gwalior,
Madhya Pradesh. Dr. GAK
Kumar, PI, ABI coordinated
both the programmes.

Visitors

During the period under report, a total of 2369 visitors
including 1430 farmers, 351 farmwomen, 489 students
and 99 Agriculture Officers from different states of India
viz., Odisha, West Bengal, Jharkhand, Maharashtra and
Tripura were given agro advisory services.

NRRIREGIONAL STATION,
HAZARIBAGH

CRURRS, Hazaribag organized a one day workshop
on “Rice Seed Production for Jharkhand” on 6 January
2017. Dr. JS Chauhan, the then ADG (Seeds) graced the
occasion as Chief Guest. Participants of the workshop
included representatives of major Seed production
agencies of Jharkhand. The proceedings and
recommendations are being finalized for communicating
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to state policy (seed
production) makers. A
technical bulletin titled
“Upland Rice Technologies: A
Brief Overview” was released
by the Chief Guest.

A one day workshop
cum training programme on
“Validation and promotion
of IPM inricein Tribal region
of Jharkhand” was
organized in two villages
namely, Darua (Java Tari)
and Bhadaulia (Bajha) on 27
March 2017. About 60
farmers participated in the
programme. Dr. Someshwar Bhagat, Dr. Somnath Roy and
Mr. Sawan Oraon organized the workshop.

NRRIREGIONAL STATION, GERUA

Scientists of RRLRRS, Gerua participated in the
Scientific Advisory Committee meeting of Krishi Vigyan
Kendra (KVK) of six districts, viz., Bongaigaon, Baksa,
Barpeta, Darrang, Udalguri and Nalbari. Neck blast is a
major problem in boro rice cultivation. As leaf blast
incidence has already been noticed in certain pockets in
Bongaigaon district, KVKs were advised to remain alert
against incidence of neck blast disease in boro rice. It was
also suggested to include CR Dhan 909 in their cropping
system in OFT's and FLDs.

RRLRRS, Gerua in collaboration with District
Agriculture Officer, Ampati, South West Garo Hills,
Meghalaya organized two days’ farmers training
programme on ‘Integrated rice-fish farming system’ during
January 19 & 20, 2016 for five progressive farmers from
Meghalaya.

One day exposure visit of eighteen progressive farmers
of Nabarun Agricultural Producers and Marketing
Cooperative Society Limited was organized at RRLRRS,
Gerua on 28 March 2017 in order to update the farmers
with improved production technologies.

KRISHIVIGYAN KENDRA
Santhapur, Cuttack

Training

A total number of seven training programmes were
conducted on the topics ‘Scientific cultivation methods
on Urd and Mung/’, “Vermicompost production through
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women SHGs’, “Use of small tools and implements for
farmwomen’, ‘Pest and diseases management in
Groundnut” and ‘Dairy farming and management for
higher income generation” involving 175 number of
farmers/farmwomen and rural youths of Tentuliragadi
(Tigiria), Jodumu and Nuagaon (Badamba), Abhaypur
(Tangi-Choudwar), Sundarda (Niali) and Mangarajpur
(Baramba) villages.

Field Day

KVK-Cuttack, Santhapur organized a field day on
groundnut on 22 February 2017 under cluster demonstra-
tion-oilseed at Jodumu village of Baramba block. Under
this programme groundnut variety Devi was demonstrated
in farmers’ field with recommended package of practices.
The demonstration covered 104 farmers and 16 ha area. A
total of 75 participants including the AAO, Baramba and
farmers of nearby villages were also present on this occa-
sion. Farmers associated
with this programme shared
their views on the impact of
recommended technology
on crop performance. The
other participants also pre-
sented their opinion and
feedback on the variety intro-
duced along with enquiry
about the package of prac-
tices to be followed to get the
best produce.

Scientific Advisory Committee meeting

The 18" Scientific Advisory Committee meeting of KVK
Cuttack, Santhapur was
held on 15 March 2017 at its
campus the
chairmanship of Dr.
Himanshu Pathak, Director,
ICAR-NRRI, Cuttack. The
meeting was attended by the
members, invited guests
and SMSs of KVK Cuttack.

Smt. Sujata Sethy, SMS
(Home Science) & OIC, KVK
Cuttack welcomed the
chairman and the members
and presented the action
taken report (ATR) of last
SAC meeting along with a
brief presentation of report

under

ICAR - NATIONAL RICE RESE

6 NRRI Newsletter, January-March 2017

Field day on cluster demonstration of groundnut variety Devi
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on achievements of KVK Cuttack. The activities namely

trainings, OFTs, FLDs etc., taken up during 2016-17 and
proposed activities of 2017-18 in the area of Home Science,
Soil Science, Plant Protection and Animal Science were
presented by the concerned Subject Matter Specialists of
the KVK. After presentation discussion was held and
suggestions for improvement were sought.

The Chairman made his critical observations after
listening to each member present in the meeting. The
overall suggestions of the chairman, other members and
invited guests were recorded for taking appropriate
actions. At the end of the meeting Dr. DR Sarangi, SMS

(Soil Sc.) proposed vote of thanks.

Training-cum-Awareness Programme on PPV & FR Act,
2001

To bring awareness among farming community on the
benefits of the ‘Protection of Plant Varieties and Farmers’
Right Act, 2001" and facilitating registration of farmers’
varieties, KVK Cuttack organized a Training-cum-
Workshop on the above
theme at Tentuliragadi,
Tigiria on 27 March 2017.
About 120 farmers and
farmwomen from Athagarh,
Baramba, Banki 1I,
Narasinghpur, Tangi
Choudwar and Tigiria
blocks of Cuttack district,
line department officials and
subject matter experts of
KVK actively participated in
this programme.

The Chief Guest, Dr. BC
Patra, Principal Scientist,
ICAR-NRRI, Cuttack
discussed about the
PPV&EFR Act and its benefits
for the farmers. He also elaborated the importance of
preserving the landraces of plant varieties especially rice
and horticultural crops. Shri Prafulla Kumar Mati, DAO,
Tigiria and guest of honour advised the farming
community to register and preserve the local landraces to
meet future possibility of extracting desirable characters/
genes from them. Shri Devi Prasad Prusty, AAO, Tigiria
discussed about the futuristic approach and need of
desirable genes to combat climatic change.

The participating farmers/farmwomen inspired the
visitors by putting up an exhibition displaying seeds of
about 89 indigenous varieties of rice, pulses, oilseeds, and

Dr. BC Patra addressing the gathering
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vegetables and strengthened the objective of the Act. Smt.
SSethy, OIC, KVK Cuttack welcomed the participants and
Dr. DR Sarangi proposed vote of thanks. Experts from
KVK Cuttack, namely, Dr. M Chourasia and Dr. RK
Mohanta coordinated the event.

Visit of Dignitaries to KVK

Dr. VS Pahil, National Consultant, NFSM, GOI along
with DDA and officials of Directorate of Agriculture, Govt.
of Odisha visited Seed hub programme site at Salepur
cluster on 31 January 2017.

Jainagar, Koderma

Training Programmes

Krishi Vigyan Kendra, Koderma conducted nine
training programs on the topics viz., Scientific cultivation
of Mushroom (24 March 2017), Nutritional Kitchen
gardening (13 February 2017), Storage of food grain in
local condition (21 March 2017), Scientific cultivation of
summer green gram (15 March 2017), Development and
management of commercial Agro-forestry plants (22
February 2017), Scientific technique of training and
pruning agro forestry orchards (14 February 2017),
Livestock management in relevance to climate change and
Production of clean milk (23 March 2017). A total of two
hundred and thirty participants attended these
programmes.

On-Campus training on ‘Scientific Dairy Management’
was conducted from 20 to 22 March 2017 which was
attended by sixteen farmers. A one day training program
was organized on ‘Leadership development in SHG' on
25 March 2017. It was attended by 25 farmers.

KVK-Koderma organized one day on-station training
program on Food preservation involving 25 farmwomen
on 9 January 2017 under NICRA project. Three On-Farm
training programmes viz., Insect & pest management in
chickpea crop on 1 March 2017 (36 farmers), Integrated
nutritional management in wheat crop on 13 March 2017
(34 farmers), Management of milch cow in summer season
(35 farmers) on 20 March 2017 at Chopnadih under
NICRA project.

KVK-Koderma organized one day training programme
on value addition (food grains) and possibility of putting
tribal cousins to value chain on 17 January 2017 in village
Bandarchakawa involving tribal families (about 60
consisting of farmers and farmwomen) of the three tribal
villages viz., Katio, Banarchachawakwa, Simalgundi of
Block Domchach (Koderma) under TSP.
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RESEARCHNOTES

CRMS 53A: A new CMS line developed at NRRI

Mid-early duration cytoplasmic male sterile lines are need of the hour to invigorate
climate resilience rice hybrids developmental process. Efforts made earlier identified the
popular rice variety Satabdi as maintainer of the WA cytoplasm (CMS). Hence, to generate
a CMS line under genetic background of Satabdi, crosses between CRMS 31A (WA-CMS
used as female parent) and Satabdi under recurrent back-cross fashion were made and
evaluated. After seven recurrent backcrosses with Satabdi, the male sterile line named as
CRMS 53A was developed. It has semi dwarf plant height (85-90 cm), promising out crossing
features like spikelets opening during flowering, substantial panicle and dual stigma
exertion with long slender grains. This has observed to be a very good combiner, having
more than 20% out crossing ability. Thus, it will be of use in development of mid to medium
duration hybrids with enhanced seed production ability.

RL Verma, JL Katara, BC Patra, RK Sahu,

S Samantaray, B Hembram and ON Singh,
NRRI, Cuttack
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Identification and validation of rice disease responsive candidate gene based
microsatellite markers (cgSSR)

Candidate gene based Simple Sequence Repeat (SSR) (cgSSR) markers are advantageous over genomic SSR as they
have a better possibility of linkage with important trait governing loci and therefore, cgSSR are treated as valuable
genomic resources for marker assisted breeding.
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Fig 1. Frequency and distribution of cgSSRs from disease responsive genes in rice. A) Percentage of SSR motifs found in
different locations and B) Percentage of different types SSR motifs in disease responsive genes

The study was undertaken to identify microsatellite motifs from all reported rice disease responsive gene sequences
and subsequently to develop novel SSR markers. A total of 296 rice candidate genes responsive to different diseases and
pests were selected on the basis of extensive literature survey. Among those, a total of 177 genes were found to contain
SSR motifs. Tri-nucleotide motif was found to be predominant followed by di- and tetra-nucleotide (Fig. 1B). Most of the
motif was found in the intron region followed by CDS, 5UTR and 3'UTR (Fig. 1A). Chromosome 1 was found to contain
highest number of disease responsive genes containing SSR motifs. For validation purpose, we designed and synthesized
primers for 35 SSR motifs. Genotyping of 25 different rice genotypes (tolerant/susceptible for different diseases) were
done using the novel disease responsive cgSSR markers. Polymorphism information content (PIC) value for those primer
pairsranged from 0.07 to 0.4. Dendrogram generated from the analysis exhibited three clusters containing 12, 8 and 5
genotypes, respectively. Principal Coordinate Analysis (PCoA) distinctly separated each two rice genotypes. On the
whole, the novel cgSSR markers developed and validated in the study could be utilized in marker assisted pyramiding
of disease responsive genes for rice resistance breeding.
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Fig 2. Dendrogram generated for 25 rice
genotypes using the cgSSR markers developed
from disease responsive genes

3.1

KA Molla, M Azharudheen TP, Soham Ray, ON Singh
NRRI, Cuttack

Validation of new source of tolerance to sheath blight in Oryza rufipogon accessions
using molecular markers

True resistant source against sheath blight of rice, caused
by the fungus Rhizoctonia solani Kuhn, need to be identified
from the wild rice species since such a resistant source is
not available in the cultivated rice germplasm. Being a
quantitative trait governed by polygenes, sheath blight
tolerance in rice is expressed in constant interaction with
the environmental conditions. Hence, to establish the true
resistance of an accession and to utilize it in breeding
programmes, screening needs to be repeated multiple times
over different locations and environmental conditions. A
morereliable and time saving method will be a combination
of phenotyping of sheath blight tolerance along with
molecular screening of the germplasm resources. In the
present study, gene sequence based SSR markers were
designed for twenty one biotic stress responsive genes which
are non-specifically expressed under various biotic stress
situations in rice. Eighteen wild rice (Oryza rufipogon)
accessions along with tolerant check CR 1014 and
susceptible check Swarna were genotyped using the
designed primers. Phenotypic data for sheath blight tolerance
of the twenty genotypes were correlated with the sequence
variations in the biotic stress responsive genes in order to
validate the utility of these markers.

The resultant dendrogram (Fig 3) shows that two
moderately resistant wild rice accessions, AC 100444 (SES
score, 2.30) and AC 100015 (SES score, 2.70) and one tolerant
accession, AC 100005 (SES score, 3.40) were grouped in the
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Fig 3. Dendrogram representing the relationships among Oryza
rufipogon accessions having varying phenotypes for sheath
blight tolerance



same sub-clade along with CR 1014 (SES score, 2.70). One susceptible accession, AC 100019 (SES score, 5.20) also
included in the same subclade, indicating that the accession may carry tolerant alleles for sheath blight. The results
confirmed the true resistance nature of the wild rice accessions, AC 100444 and AC 100015; hence they can be utilized
in breeding programmes. The study also validated the efficacy of the designed markers in differentiating germplasm

accessions having contrasting phenotypes for sheath blight tolerance.
M Azharudheen, KA Molla, LK Bose, MK Kar, S Lenka and ON Singh
NRRI, Cuttack

Will specific group of AM fungi prefer low phosphorous tolerant rice cultivars?

Arbuscular mycorrhizal (AM) fungi play an important role in most of the terrestrial ecosystems, forming mutually
beneficial symbiotic association with the roots of around 80% of vascular plants and increasing phosphate uptake apart
from enhancing plant growth under some of the biotic and abiotic stresses. In general, the conventional agriculture
mainly depends on the input of inorganic
phosphorus fertilizer and the same time the output
of mineral phosphorus is predicted to reach a peak
around 2030, afterwards could take a downward
turn, as forecasted by many researchers. Under
these critical conditions, one of the most important
targets would be to breed the rice cultivars that
require less phosphorus. Some studies has proved
that AM fungi can deliver the main route for plant
P supply and it can translocate P over considerable
distances (1-15 cm) from roots through P
transporters located in their external hyphae. In
view of above, the AM fungal association was -
studied in 72 different rice cultivars including two BN
low P tolerant checks viz., Kasalath and Dular, ﬁ .
which were raised in P deficient soil (< 6.0 - 8.0 |
ppm). The AM fungal root colonization was , . R .

. o . Fig 4. AM fungi root colonization in different low phosphorous tolerant rice
recorded in the range of 20 - 90 %, where as it was cultivars (A. Kasalath; B. Dular; C. AC1002019; D. AC100095)
80 - 90 % in Kasalath and Dular cultivars. These
two varieties have the dominant unique type of vesicle forming AM fungal colonization (Fig 4), which was not observed
inmany low P tolerant varieties. This observation clearly indicates that some genera of AM fungi may prefer the specific
rice genotype of rice. It is well known fact that Kasalath and Dular possess the protein kinase gene pstol for phosphorus-
deficiency tolerance, thus these varieties having a unique kind of AM root colonization in P deficient soil needs further
in-depth investigation.

P Panneerselvam, Upendra Kumar,
A Anandan, C Parameswaran and AK Nayak
NRRI, Cuttack

Appearance of rice ragged stunt like disease in the farmers’ field of Odisha

During kharif 2015-16, some abnormal growth
of rice plants was reported from Aanarpur village
of Nimapada block, Puri district. After inspecting
the field, it was observed that around 20% of the
rice plants were affected in which most of the
tillers was dwarfed and few elongated like grass
but with typical nodes and internodes. The top
leaves especially the flag leaf was twisted with
vein thickening and the panicle partially or fully
remained inside the boot with nodal branching
of tillers (Fig. 5a & b), which are also the typical
symptoms of rice ragged stunt disease. In the
following year i.e. kharif 2016-17, the similar disease

Fig. 5 a & b. Infected plant showing typical symptom of rice ragged stunt
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symptom was observed ina large area of the farmer’s field of Vatli, Baragarh district of Odisha, where around 30% of the
field was affected with similar symptomatic plants. In both the cases association of brown plant hopper, which is also
avector of Rice Ragged Stunt Disease was observed.

AK Mukherjee, T Adak, PC Rath, MK Bag, Raghu S,

S Lenka, SSC Pattanaik and M Jena
NRRI, Cuttack

Seedling blight problem in upland rice ecosystem

Seedling blight of rice was observed in the upland direct seeded rice ecology and irrigated upland nursery beds of
NRRI farm in moderate to severe form. The disease caused 30-70% loss under direct seeded plots and seedbeds. It causes
pre-emergence seed rot and post-emergence seedling blight. The base of the stem and root of the diseased plants were
dark in colour and often has a frosty appearance due to the mycelial growth of the causal fungus. Sclerotia were found
attached to the roots and base of the diseased seedlings. Infected young seedlings first show retarded growth, followed
by yellowing and withering of the leaves; then die slowly (Fig. 6 & 7).

The causal organism was identified as Sclerotium rolfsii Sacc (Fig. 8). It grows luxuriantly on many culture media,
producing white aerial mycelium and abundant sclerotia. The mycelim has numerous clamp connections. Sclerotia are
spherical to ellipsoid and 0.5-0.8 mm in diameter. The sclerotia are initially white and becoming tan to brown colour
later. The climatic conditions are variable for disease development. Severe disease symptom was observed at 25-35 °C,
maximum development being at 30 °C. Studies have indicated that the disease is severe in irrigated upland rice nurseries
during cloudy weather with an intermittent temperature between 25 and 32 °C.

Fig 6. Infected seedlings in Fig 7. Completely dead Fig 8. Pathogen: Sclerotium rolfsii
nursery seedlings
Fungicides and Trichoderma isolates have been tested. The results indicated that SAAF 75% WP (Carbendazim 12%
+Mancozeb 63 %) and Nativo 75% WG (Trifloxystrobin 50% + Tebuconazole 25%) are effective against the pathogen. All
the Trichoderma isolates found effective against pathogen by completely inhibiting the mycelia growth and lysis of the
pathogen mycelium. Since the pathogen is soil borne, the management of the disease by bio-control agents like Trichoderma

spp. either by seed treatment or soil application in nurseries will control the disease.
Raghu S, S Lenka, Totan Adak, AK Mukherjee and M Jena
NRRI, Cuttack

Screening of Assam rice collection genotypes for resistance against brown plant hopper,
Nilaparvata lugens (Stal.)

Brown plant hopper (BPH), Nilaparvata lugens (Stal.) is one of the destructive
insect pests of the entire rice growing ecosystem and causes considerable yield
losses. Identification of resistant cultivars is of paramount importance, as the insect
pest is quickly changing its behaviour from time to time and the earlier released
resistant rice varieties showing susceptibility to the pest. The use of resistant rice
varieties is the most economical and efficient method for controlling the BPH.
Keeping this objective in view, 200 Assam rice collections (ARC) genotypes were
screened against BPH by standard seed box screening technique (SSST) in the
greenhouse in order to confirm the resistance and susceptibility. Out of 200 ARC
genotypes evaluated for resistance against BPH, 2 genotypes (ARC 5768, ARC 5769)
were found resistant, 28 genotypes were moderately resistant and 170 genotypes

were susceptible. The resistant genotypes would be useful as donors inrice breeding ~ Fig 9. Standhafd seed box screening
technique for BPH

12 NRRI Newsletter, January-March 2017



e R . Sy

.f\"“\.‘w_n ‘\e_‘:_.___,t:-__'_;______,z.- e '-'-—h-—
N *\

programme to develop BPH resistant varieties. Considering the high prospective of these new sources of resistance, a

detailed investigation of various biochemical and genetics factors that impart resistance need to be confirmed in the near
future with the help of molecular markers (Fig 9).

Guru Pirasanna Pandi G, M Jena, Basana Gowda G,

NK Patil, BC Marndi and T Adak

NRRI, Cuttack

Use of molecular markers in identification and characterization of resistance to rice blast

Rice blast disease caused by Magnaporthe oryzae is one of the most destructive disease causing serious yield losses to
rice in different parts of the world. The objective is to know the resistance through screening and studying the genetic
diversity of eleven major blast resistance (R) genes viz., Pib, Piz, Piz-t, Pik, Pik-p, Pik-h, Pita/Pita-2, Pi2, Pi9, Pil and Pi5
using linked molecular markers of eighty released rice varieties by National Rice Research Institute, Cuttack (NRVs). Out
of 80 varieties evaluated for leaf blast in uniform blast nursery, nineteen varieties (23.75%) were found resistance;
twenty-one were moderately resistant (26.25%), while forty varieties (50 %) were susceptible. The blast resistance genes
in NRVs varied from four to eleven. The genetic frequencies of the eleven blast resistance genes varied from 18.75 to
100%. For cluster analyses, at 53% level of genetic similarity coefficient, eighty NRVs were grouped into two major
clusters. The polymorphism information content value for twelve markers varied from 0 to 0.37. Out of twelve markers,
simply four markers, 195R-1, Pita3, YL155/YL87 and 40N23r correspond to three broad spectrum R genes viz., Pi9, Pita/
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Fig 10. Agarose gel photograph of 22 NRVs, to know the presence or absence of 1500 bp of Pik-h blast resistance gene
amplified with gene based marker

Pita2 and Pi5 were significantly associated with the blast disease, which explained the phenotypic variance from 3.5%
to 7.7%. Similarly, the population structure analysis and principal component analysis grouped the eighty NRVs into
two sub-groups with one admixture. The present study would help to formulate strategies for improvement of blast

resistance in India as well as around the world (Fig 10).
MK Yadav, Aravindan S, U Ngangkham,
HN Shubudhi, M K Bag, T Adak, S Munda, S Samantaray and M Jena
NRRI, Cuttack

Evaluation of farmers’ varieties collected from different parts of Odisha for sheath blight
resistance

Farmers’ varieties (607 numbers) collected from different parts of Odisha, and conserved in the Gene Bank of NRRI,
Cuttack were screened for their biotic stress resistance. These varieties were evaluated for reaction to sheath blight
pathogen, Rhizoctonia solani Kuhn in a field trial at National Rice Research Institute, Cuttack during kharif 2014, 2015
and 2016 using Standard Evaluation System on 0-9 scale for sheath blight. Each variety was planted in two lines (14
plants in each line) and after each ten varieties, Swarna, being a highly susceptible variety was taken as check for
comparison. All the plants of farmers’ varieties and the check Swarna at maximum tillering stage were artificially
inoculated. The data on disease incidence and subsequent spread were collected from the date of first incidence of the
disease till grain maturity stage. Out of 607 farmers’ varieties, none showed resistant reaction, whereas, 47 (7.7 %) were
found to be moderately resistant (Table 1). These promising farmers” varieties can be used as donors for breeding rice
varieties for sheath blight resistance.
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Table 1. Evaluation of farmers’ varieties against sheath blight pathogen
FES Score Sheath blight reaction Farmers’ varieties showing moderately resistant reaction

1-3 Moderately resistant (MR) Koraput-Kundra-Assam Chudi, Ngrh-Baigana Manji, Ganjam-
Basumati Dhana, Sundargarh-Jaisar-Bhajana, Bhundi-B, Biradia
Bankoi, Champeisiali-D, Dhusura, Dubaraj-S, Gangabhalu,
Ganjamgedi, Bolangir-Gelhei Kanthi, Kendrapada-Haladigundi,
Kandhamal-Jhalaka, Bolangir-Jhilli, Ngrh-Khandapada-Kadalia
Champa, Kadel Kera, Kakudi Manji-G, Mbj-Kala Champa, Kalaketiki,
Kandhamal-Kala Krushna, Rajamani-K, Kedrapada- Kalama,
Kalkati-D, Kansapuri Majhlijhuli, Khandi Ratanchudi, Latamahu,
Laxmi Vilash, Raigada-Local Basumati, Smb-Machhakanta, Magra-P,
K-Langigarh-Mahipal, Mayurkantha-K, Kandhamal-Mugdji, Jajpur-
Mugudi, Pateni-R, Rajamani-K, Ranga Luchai, Boudh-Ranisiali,
Kandhamal-Barapali-Ratanchudi, Saria-B, Sathia (Kalasathia), Sita
Bhoga-], Tiki Masuri, Tulasimali

Note: Ngrh-Nayagarh, Mbj-Mayurbhanj, Smb-Sambalpur

S Lenka, BC Marndi, BC Patra, AK Mukherjee, MK Bag and MK Yadav
NRRI, Cuttack

A Rapid Method to distinguish between low and high protein rice grains

NRRI has recently developed a high protein (10.3%) rice, CR Dhan-310, in the background of variety Naveen. As
protein content is not a phenotypic trait, it is desirable to suggest a simple and rapid method to differentiate between the
parent Naveen (7.5% protein) and its high protein variety CR
Dhan-310. It was found that the xanthoproteic test, (qualitative
test) can be used for confirming the presence of protein in samples
and easily distinguish between two varieties. The procedure
involves treating powdered rice grains taken in a test tube with
1 ml of concentrated nitric acid. The rice grains turn yellow, the
colour intensity being more in high protein rice grains. This was
followed by heating the test tube on a low flame burner and
addition of 40% alkali to neutralize the acid, which resulted in
change in colour from yellow to orange, the high protein rice
sample exhibiting a more intense orange colour than Naveen.
The photograph (Fig. 11) depicts the colours developed in brown
rice samples of Naveen, CR Dhan-310 and CR Dhan-311 (another
high protein rice, 10.2% protein). Thus the high protein rice
varieties can be easily distinguished from the low protein rice
with the help of the xanthoproteic test as the former gives more

X Fig 11. Difference in intensity of colour development as a
intense orange colour than the latter. method to distinguish protein content in contrasting varieties
Nabaneeta Basak, Awadhesh Kumar, K Chattopadhyay and SG Sharma of rice
NRRI, Cuttack

Resistant Starch could be decisive in determining the Glycemic Index of Rice cultivars

Starch hydrolysis begins in the mouth with the action of salivary 4-amylase and continues in the small intestine with
involvement of other enzymes. However, the resistant starch (RS) which normally comprises <3% of cooked rice escapes
digestion and therefore, its calories are unavailable for use by cells. RSs are categorized into five types based on their
resistance to enzymatic digestion. Rice contains type 5 RS, wherein amylose forms complex with lipids making it
thermally more stable. The more RS, slower is the digestion of rice and lower is the glycemic index (GI), which is
indicative of the ability of food to raise the blood sugar level. The GI of rice is known to be relatively high compared to
other starchy foods. It was revealed that increased RS content in rice grain is mediated by soluble starch synthase
(SSIlIa), which requires high level expression of granule bound starch synthase (gbssl). In this study, biochemical analysis
was done to determine the GI, RS and amylose content (AC) in rice from different ecologies. Large variation in the value
of GI (60.07-70.36), RS (0.35-2.57%) and AC (03.79-23.32%) was observed. Among the genotypes studied, Mahsuri
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showed lowest GI (60.07) and highest RS e
(2.57%). The highest value for GI (70.36) was -
found in Abhishek with relatively low RS
(0.83%). O. brachyantha had the lowest RS b
content (0.35%) with relatively high GI |
(68.84). A significant negative correlation (r
=-0.688) was also observed between Gl and
RS. Expression analysis of gbss] was carried
out in developing grains of three rice w
genotypes (Mahsuri, Abhishek and
Vandana) differing widely in GI, RSand AC.
There was dramatic increase in the 5
expression levels of the gene in the middle
stage of grain development in all the three
genotypes. Maximum expression of the gene
was, however, observed in Mahsuri at middle
stage showing a positive correlation between Fig 12. Gl and RS values of different rice varieties

RS content and gbss!I expression in the rice

cultivars studied. These findings emphasize upon the need to identify and develop rice genotypes with high RS, amylose
and low GI which may be suitable for consumption by people suffering from diabetes, obesity and colon diseases.

A Kumar, N Umakant, Parameswaran C, SG Sharma
NRRI, Cuttack
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Database of wild rice germplasm (Oryza nivara)

Database of annual wild rice species Oryza nivara

has been developed as per the descriptors. Thirteen 50 pid pai
quantitative characters have been included in the 457,
database and they are grainlength (mm), grainbreadth &4 |
(mm), grain length/breadth ratio, awn length (cm), ‘g 25 jis
hundred grain weight (g), days to 50% flowering, leaf ~ & __ |~
length (cm), leaf width (cm), ligule length (cm), culm = 20 Mo, of ganatypas
length (cm), culm number, culm diameter and panicle £ ;5
length (cm). z10 1§
The distribution of panicle length (PL) has been 5
shown in fig 13. Out of the total accessions, 6.7% have g

10-15 15-20 20-25 25-30 30-35 35-40
Panicle length {cm)

PL from 10-15 c¢m, 26.4% accessions show PL between
15-20 cm and 25-30 cm each, 19.1% accessions PL varies
between 02-25 cm and 25-30 cm each and 2.3%
accessions fall under the range 35-40 cm. In total, 91% Fig 13. Number of genotypes with panicle length (cm)
accessions are classified under 15-35 cm panicle length

and only 9% beyond this range.

NN Jambhulkar, BC Patra, GAK Kumar, LK Bose and ON Singh
NRRI, Cuttack

Determining Optimum planting date in Rice-Rice (Ratoon) sequence for higher production
in flood-prone lowlands

Large tracts of flood-prone lowlands in Assam remain submerged for three to four months during rainy season
making it almost impossible to grow two crops of rice in a year. Farmers practice pre-kharif early ahu rice-fallow-
rapeseed cropping pattern. There are rice varieties having good ratooning ability. These varieties, if managed properly,
can produce even up to 50% of grain yield in ratoon crop with 50-60% less labour than the main rice crop. By practicing
rice ratooning in areas where rice is the main crop, an additional crop of rice can be taken with minimum labour and
inputs and in a very short period. RRLRRS, Gerua identified ‘Naveen” a mid-early duration, high yielding rice variety
which produces additional 40% grain yield in less than two months, if grown as ratoon rice, after main crop of early ahu
rice. Thus, an experiment was conducted for two consecutive years with rice variety ‘Naveen’ to assess optimum time of
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Table 2. Production efficiency, productivity and days to maturity of rice-rice (ratoon) as influenced by date of planting
and nitrogen management

Main rice crop (early ahu) Ratoon rice crop Maturity (days)
Straw Grain Straw Grain % grainyield Main Ratoon
yield yield yield yield of the main rice rice
reatment (tha') (tha') (tha') (tha™) crop crop crop
Planting dates
5% Feb 5.67 5.26 2.82 2.06 39.2 152 60
15% Feb 6.45 5.82 2.95 2.29 39.3 148 59
25" Feb 6.36 5.91 3.27 1.96 33.2 144 57
Nitrogen management
Control 5.96 5.52 2.82 1.87 33.8
25% N 6.21 5.67 3.02 2.18 38.5
50% N 6.34 5.80 3.18 2.26 39.0

planting of the main crop so as to have good yield in ratoon crop & to ascertain optimum dose of fertilizers for rice ratoon
o P erform ance ol N aveen w asas i o . viz., D" Feb, 15" Feb and 25%" Feb for the main
crop and three doses of nitrogen (0, 25% and 50% recommended doses of N). It was observed that 15" Feb was optimum
time for planting of the main crop to obtain maximum yield from ratoon with the highest production efficiency. Ratoon
crop was harvested within two months of the harvest of the main crop. However, both 25% and 50% recommended doses
of nitrogen caused significantly higher grain yield than control and were at par. Thus, only 25% nitrogen application in
ratoon crop was sufficient to obtain good ratoon grain yield, which was almost 40% of the main early ahu crop yield.

sed w ith three dates of plan-t

T Singh, BS Satapathy and K Saikia
RRLRRS, ICAR-NRRI, Gerua (Assam)

Registration of microbial culture

Two microbial cultures were registered with Microbial
Type Culture Collection (MTCC), CSIR-Institute of
Microbial Technology (IMTECH), Chandigarh.

Bag MK, Yadav MK and Mukherjee AK. 2016.
Ustilaginoidea virens (NRRI-FSm-1) MTCC 12622, CSIR,
IMTech, Chandigarh.

Bag MK, Yadav MK and Mukherjee AK. 2016.
Sarocladium oryzae (NRRI-ShR-1) MTCC 12623, CSIRI,
MTech, Chandigarh.

Sequences Submitted to NCBI, New York

Bag MK, Yadav M, Swain H and Mukherjee AK. 2016.
Ustilaginoidea virens isolate Gene Bank accession
KX243272 https://www.ncbi.nlm.nih.gov/nuccore/
KX243272.

Bag MK, Yadav M, Swain H and Mukherjee AK. 2016.
Ustilaginoidea virens isolate Gene Bank accession
KX243273 https://www.ncbi.nlm.nih.gov/nuccore/
KX243273.

Bag MK, Yadav M, Swain H and Mukherjee AK. 2016.
Sarocladium oryzae isolate Gene Bank accession KX243274
https:/ /www.ncbi.nlm.nih.gov /nuccore/KX243274.

Bag MK, Yadav M, Swain H and Mukherjee AK. 2016.
Sarocladium oryzae isolate Gene Bank accession KX243275
https:/ /www.ncbi.nlm.nih.gov /nuccore/KX243275.

16 NRRI Newsletter, January-March 2017

Participation in Symposia/Seminars/
Conferences/Trainings/Workshops/
Meetings/Visits

Drs. D. Maiti and Amrita Banerjee attended the National
Conference on “Diagnosis and management of plant
diseases: Integrated approaches and recent trends”
organized by the Indian Phytopathology Society at ICAR-
Research Complex for NEH, Umiam, Meghalaya from 9 to
11 January 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended a
meeting on Biotic Stresses of Paddy and ICAR
preparedness for their management and discussion with
DDG (CS) on AICRIP at IARIL New Delhi on 12 January
2017.

Dr. H Pathak, Director, NRRI, Cuttack attended NEWS
project meeting and SCON meeting at IARI, New Delhi on
13 January 2017.

Dr. Naveenkumar B Patil attended 21 Days Training
programme on ‘Stored Grain Pest Detection, Identification
and Phytosanitary Treatment (MBR & AIP fumigation)” at
NIPHM, Hyderabad from 2 to 23 January 2017.

Dr. SM Prasad attended the Review Workshop of
cluster demonstration of oilseed and pulses for KVKs of
Odisha at OUAT, Bhubaneswar on 24 January 2017.



Dr. NN Jambhulkar attended a Workshop of Nodal
Officers of ICAR Research Data Repository for Knowledge
Management at NASC Complex and IASRI, New Delhi
from 24 to 25 January 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended the
Selection Committee Meeting at ASRB, New Delhi from 30
January to 2 February 2017.

Dr. P Samal attended State Credit Seminar of Odisha
State at Mayfair Lagoon, Bhubaneswar on 3 February 2017.

Dr. Yogesh Kumar attended Scientific Advisory
Committee meetings (SAC) of KVK, Holy Cross,
Hazaribagh on 8 February 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended the
Brainstorming Session on “Role of Plant Breeding and
Genetics in Meeting Sustainable Development Goals” and
alsoreceive the award at Dr. BP Pal Auditorium at IARI,
New Delhi on 11 February 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended Hills
Rice Workshop at NBPGR, New Delhi on 13 February
2017.

Dr. H Pathak, Director, NRRI, Cuttack attended the
Directors’ Conference at NASC Complex, New Delhi from
14 to 15 February 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended the
seminar at SATSA, Kolkata on 19 February 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended the 13*
Agricultural Science Congress 2017 at UAS, Bangalore on
21 February 2017.

Dr. P Samal attended the 13" Agricultural Science
Congress 2017 at UAS, Bangalore from 21 to 24 February
2017.

Dr. HPathak, Director, NRRI, Cuttack attended & Co-
chair in Inter Drought-V Conference at CRIDA, Hyderabad
on 22 February 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended
Brainstorming Workshop on NICRA Project: Thus Far and
Way Forward meeting at NASC, New Delhi on 23 February
2017.

Dr. H Pathak, Director, NRRI, Cuttack attended
meeting of Indo-UK Project at IARI, New Delhi on 25
February 2017.

Dr. S Lenka visited and monitored in the tribal village
Gacherigaon of Tumudibandha Block, Dist. Phulbani
along with team of Scientists and Extension Officers from
24 to 25 February 2017 on “Unique farming technique
adopted for doubling the rice production in the Region”.
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Dr. DR Sarangi attended a programme on Stakeholders
Workshop on Doubling of Farmers Income at Conference
Hall of ATMA, Cuttack on 28 February 2017.

» " National
Seminar on “Water resources management in the context

ed th e

of climate change for growing India” at OUAT,
Bhubaneswar from 27 February to 1 March 2017.

Drs. PC Rath, AK Mukherjee and NN Jambhulkar
attended a meeting on AICRIP Bifurcation organized at
IIRR, Hyderabad from 1 to 5 March 2017.

Dr. RK Mohanta attended the CEC meeting of Animal
Nutrition Society of India at ICAR-NDRI, Karnal on 3
March 2017.

Drs. NP Mandal and Yogesh Kumar attended the
Scientific Advisory Committee (SAC) meeting of KVK,
Koderma on7 March 2017 at KVK, Jainagar, Koderma.

Dr. H Pathak, Director, NRRI, Cuttack attended the
meeting of National Steering Committee for Agriculture
Sector in TNA project at TIFAC, DST, Government of India,
New Delhi on 20 March 2017.

Dr. H Pathak, Director, NRRI, Cuttack attended 1%
meeting of the Cadre Review of Scientific Strength of ICAR
Institutes at DG Committee Room, Krishi Bhawan, New
Delhi on 21 March 2017.

Dr. DR Sarangi attended one day review meeting on
Pulse Seed Hub Programme held at ATARI, Jabalpur on
22 March 2017.

Drs. S Lenka and PC Rath attended the “World Water
Day, 2017 (Theme-Waste water)” at Department of Botany
and Biotechnology, Ravenshaw University, Cuttack
organized by Indian Climate Congress-SCET, Cuttack on
22 March 2017.

Dr. Yogesh Kumar attended Scientific Advisory
Committee meeting organised by Doordarshan Kendra at
Ranchi, Jharkhand on 24 March 2017.

Dr. Yogesh Kumar participated in Kisan Gosthi at
IINRG, Namkum, Ranchi on 10 February 2017.

Dr. Yogesh Kumar attended Kisan Gosthi at All India
Radio, Hazaribag, Jharkhand on 27 March 2017.

Dr. D Maiti attended meeting called by the DG, ICAR
to finalize Master Plan for IARI-J at Krishi Bhavan, New
Delhi on 7 March 2017.
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Publications

Research Papers

Anupam A, Imam J, Quatadah Syed M, Anantha MS,
SP Das, M Variar and NP Mandal. 2017. Genetic structure
and diversity of rice germplasm using drought and blast
linked markers of Tripura state of Northeast India. Rice
Science. 24(1): doi.org/10.1016/j.rsci.2016.

Bag MK, Mukherjee AK, Sahoo RK and Jena M. 2016.
Impact of false smut [Ustilaginoidea virens (Cooke.) Tak.]
disease on rice seed health. Indian Phytopathology. 69(4s):
256-257.

Bag MK, Yadav MK, and Mukherjee AK. 2017.
Changing Disease Scenario with Special Emphasis on
False Smut of Rice. SATSA Mukhapatra- Annual Technical
issue. 21: 219-224.

Bhaduri D, Purakayastha TJ, Patra AK, Singh M and
Wilson BR. 2017. Biological indicators of soil quality ina
long-term rice-wheat system on the Indo-Gangetic plain:
combined effect of tillage-water-nutrient
management. Environmental Earth Sciences. 76(5): 202.

Bhattacharjya S, Bhaduri D, Chauhan S, Chandra R,
Raverkar KP and Pareek N, 2017. Comparative evaluation
of three contrasting land use systems for soil carbon,
microbial and biochemical indicators in North-Western
Himalaya. Ecological Engineering. 103: 21-30.

Bhattacharyya P, Roy KS, Nayak AK, Shahid M, Lal B,
Gautam P and Mohapatra T. 2017. Metagenomic
assessment of methane production-oxidation and nitrogen
metabolism of long term manured systems in lowland rice
paddy. Science of the Total Environment. 586: 1245-1253.

CV Singh and RK Singh. 2017. Influence of intercrops
and row ratios on weed suppression and performance of
upland rice (Oryza sativa L.) under different weed regimes.
International Journal of Applied & Natural Sciences. 6 (2): 75-
82.

Dash AK, Rao RN, Rao G, Verma RL, Katara JL,
Mukherjee AK, Singh ON and Bagchi TB. 2016. Phenotypic
and marker-assisted genetic enhancement of parental lines
of Rajalaxmi, an elite rice hybrid. Frontiers Plant Science. 7:
1005. doi: 10.3389/fpls.2016.01005.

Gautam P, Lal B, Tripathi R, Baig MJ, Shahid M,
Maharana S, Bihari P and Nayak AK. 2017. Impact of
Seedling Age and Nitrogen Application on Submergence
Tolerance of Subl and Non-Sub1 Cultivars of Rice (Oryza
sativa L.). Journal of Plant Growth Regulation. 1-14.

Imam J, Mandal NP, Variar M and Shukla P. 2016.
Allele mining and selective patterns of Pi9 gene in a set of
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rice landraces from India. Frontiers Plant Science. 7: 1846.
doi: 0.3389/£pls.2016.01846.

Imam J, Shukla P, Mandal NP and Variar M. 2017.
Microbial interactions in plants: Perspectives and
applications of proteomics. Current Protein & Peptide
Science. Vol. 18 doi: 10.2174/
1389203718666161122103731.

Jyoti Kumari, Bag MK, Pandey S, Jha SK, Chauhan SS,
Jha GK, Gautam NK and Dutta M. 2016. Phenotypic
diversity in pearl millet landraces of India and
identification of trait specific germplasm for efficient use
incrop improvement. Crop & Pasture Science. 67: 1223-1234.
doi.org/10.1071/CP16300.

Kumar A, Nayak AK, Pani DR and Das BS. 2017.
Physiological and morphological responses of four
different rice cultivars to soil water potential based deficit
irrigation management strategies. Field Crops Research. 205:
78-94.

Kumar R, Kumawat N, KumarS, Kumar R, Kumar M,
Sah RP, Kumar U and Kumar A. 2017. Direct seeded rice:
Research stratagies and opportunities for water and weed
management. Oryza. 53(4): 354-365.

Kumar U, Berliner J, Adak T, Rath PC, Dey A, Pokhare
SS, Jambulkar NN, Panneerselvam P, Kumar A,
Mohapatra SD. 2017. Non-target effect of continuous
application of chlorpyrifos on soil microbes, nematodes
and its persistence under sub humid tropical rice-rice
cropping system. Ecotoxicology and environmental safety.
135:225-235.

Kumar U, Panneerselvam P, Govindasamy V,
Vithalkumar L, Senthilkumar M, Banik A and Annapurna
K. 2017. Long-term aromatic rice cultivation effect on
frequency and diversity of diazotrophs in its rhizosphere
Ecological Engineering. 101: 227-236.

Kumar U. 2017. Diazotrophic Microbes in Rice: A Boon
to Save Nitrogen Fertilizers. EC Microbiology. 6 (1):1-3.

Lal B, Gautam P, Panda BB, Raja R, Singh T, Tripathi
R, Shahid M and Nayak AK. 2017. Crop and varietal
diversification of rainfed rice based cropping systems for
higher productivity and profitability in Eastern India. PloS
one. 12(4): e0175709.

Mallick PK, Prasad SM, Pourouchottamane R and
Mohanta RK. 2017. Comparative performance of non-
descript goats and their crossbreds with Beetal: a field
study. Indian Veterinary Journal. 94(3): 71-73.

Mazumdar SP, Ghosh D and Nayak AK. 2017. Soil
aggregation and distribution of carbon in a sandy loam



soil of Trans Gangetic plains under integrated nutrient
management practices in rice-wheat cropping
system. Indian Journal of Soil Conservation. 45(1): 45-51.

Mishra VK, Srivastava S, Jha SK, Sharma DK,
Damodaran T, Singh YP and Nayak AK. 2017.
Temperature induced changes in wheat (Triticum aestivum)
growth and yield under salt affected environment of Indo-
gangetic plains. Arid Land Research and Management. 1-16.

Mohanty S, Swain SK, Sethi SK, Dalai PC,
Bhattachrayya, P, Kumar A, Tripathi R, Shahid M, Panda
MM, Kumar U, Lal B, Gautam P, Munda S and Nayak AK.
2017. Crop establishment and nitrogen management affect
greenhouse gas emission and biological activity in tropical
rice production. Ecological Engineering. 104: 80-98.

Mukherjee AK, Mukherjee PK and Kranthi S. 2016.
Genetic similarity between cotton leaf roll dwarf virus and
chickpea stunt disease associated virus in India. The Plant
Pathology Journal (Korea). 32(6): 580-583.

Panneerselvam, P and Saritha B. 2017. Influence of AM
fungi and its associated bacteria on growth promotion
and nutrient acquisition in grafted sapota seedling
production. Journal of Applied and Natural Science. 9(1): 621-
625.

RK Singh and CV Singh. 2017. Studies on response of
mustard varieties to different sowing dates under alluvial
soils of indo-gengetic plains. International Journal of Applied
& Natural Sciences. 6 (3): 9-14.

Saha A, Bhaduri D, Pipariya A and Ghosh RK 2017.
Linear and nonlinear sorption modelling for adsorption
of atrazine onto activated peanut husk. Environmental
Progress & Sustainable Energy. 36(2): 348-358.

Radio/TV Talks

Dr. PC Rath delivered a radio talk on “Dhan o Chaula
ku Saiti Rakhibe Kipari” which was broadcasted by AIR
Cuttack on 15 February 2017 in Krushi Sansar Programme.

Dr. DR Sarangi delivered a radio talk on “ctUoe
CadeZt aéj0 _0 AN Wfo RaZuad “if” (Cultivation of Pulses
for Improving Soil Health) which was broadcasted by AIR
Cuttack on 7 March 2017 in Krishi Sansar programme.

Award

Dr.(Mrs.)Amrita Banerjee received the Crop & Weed
Science Society Young Scientist Award on the occasion of
International Symposium on “Eco-efficiency in
Agriculture & Allied Research” at BCKV, WB from 20 to
23 January 2017.
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Sahoo B, Garg AK, Mohanta RK, Bhar R, Thirumurgan
P, Sharma AK and Pandey AB. 2016. Nutritional value
and tannin profile of forest foliages in temperate sub-
Himalayas. Range Management and Agroforestry. 37(2): 228-
232.

Sarangi DR, Jena D and Chatterjee AK. 2016.
Assessment of critical limit of zinc for rice, groundnut and
potato in red and laterite soils of Odisha. Oryza. 53(3):
276-281.

Shahid M, Nayak AK, Puri C, Tripathi R, Lal B,
Gautam P, Bhattacharyya P, Mohanty S, Kumar A, Panda
BB, Kumar U and Shukla AK. 2017. Carbon and nitrogen
fractions and stocks under 41 years of chemical and
organic fertilization in a sub-humid tropical rice soil. Soil
and Tillage Research . 170: 136-146.

Singh CV and Singh RK. 2017. Effect of Pre-sowing
Seed Treatment on Growth of Weeds and Performance of
Upland Rice Under Varying Weed Situations. International
Journal of Applied & Natural Sciences. 6 (3): 25-37.

Singh T, Satapathy BS, Gautam P, Lal B, Kumar U,
Saikia K and Pun KB. 2017. Comparative efficacy of
herbicides in weed control and enhancement of
productivity and profitability of rice. Experimental
Agriculture. 1-19. DOI: 10.1017/50014479717000047.

g iy, &0 <N, Jedl AU, $HAR AN, AT UHH Td
IRIR vH. 2017, 9uitdra &= H el yars (SWwaR) & |
g SeUTee. @, "re-2017, 24-27. DOI: 10.13140/
RG.2.2.12851.84007.

Technology Bulletin

CV Singh, NP Mandal and D Maiti. 2017. Upland Rice
Technologies: A Brief Overview. ICAR-CRURRS (NRRI)
Technology Bulletin Series 2017, No. 1, pp. 62.
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Dr. Debarati Bhaduri
pursued her postdoctoral
research under Endeavour
Research Fellowship-2016
(funded by Australia
Awards, Department of
Education & Training,
Australian Govt.) at
Terrestrial Carbon Research
Group, University of New
England, Armidale (NSW),
Australia under
supervision of Prof Brian R.
Wilson during September
2016 to February 2017.

Foreign Deputation

Dr. H Pathak, Director, NRRI participated in the
workshop on ‘Opportunities for Diversification in Rice
Based Systems’ at Bangkok, Thailand from 28 to 29 March
2017.

Institute Seminar

Dr. NN Jambhulkar delivered an institute seminar on
“KRISHI: Knowledge based Resources Information
Systems Hub for Innovations in Agriculture” on 19
January 2017.

Dr. SG Sharma, Head, Plant Physiology &
Biochemistry, NRRI, Cuttack delivered a seminar on “Rice-
Quality, Nutrition and Beyond” at CRURRS, Hazaribagh
on 4 February 2017.

Promotion/Financial Benefits

Dr. B Lal, Scientist has promoted to the next higher
RGP of Rs.7000/ - w.e.f. 28 September 2014 under CAS.

Dr. RL Verma and Dr. (Mrs.) Sushmita Munda,
Scientist has promoted to the next higher RGP of Rs.7000/
-w.ef. 27 April 2015 under CAS.

Shri Torit Baran Bagchi, Scientist has promoted to the
next higher RGP of Rs.7000/- w.e.f. 11 May 2015 under
CAS.

Shri Dhaneswar Muduli, LDC has granted financial
benefits to the next higher GP w.e.f. 9 May 2014 under
MACP.

Confirmation of Service

The service of Dr. Kutubuddin Ali Molla, Shri Manoj
Kumar Yadav and Shri Aravindan S, Scientist was
confirmed w.e.f. 1 January 2016.

The service of Shri Alok Kumar Panda and Shri Ajaya
Kumar Naik, Technician was confirmed w.e.f. 2 December
2015.
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Transfer

ShriSK Jena, AAO transferred from NRRI, Cuttack to
RRLRRS, Gerua w.e.f. 31 January 2017.

Dr. SM Prasad, Principal Scientist (Agronomy)
transferred from NRRI, Cuttack to CRURRS, Hazaribag
on1 February 2017.

Shri SK Das, AAO transferred from CRURRS,
Hazaribag to NRRI, Cuttack on1 March2017.

Dr. P Bhattacharrya, Principal Scientist (Soil Science)
transferred from CRIJAF, Barrackpore, Kolkata to NRRI,
Cuttack on 8 March 2017.

Dr. Rupankar Bhagawati, Sr. Scientist (Plant
Pathology) transferred from ICAR Research Complex for
NEH Region, Arunachal Pradesh to RRLRRS, Gerua on
10 March 2017.

Retirement

Shri KC Bhoi, Technical Officer retired on 31
January 2017.

Dr. RK Sarkar, Principal Scientist and Shri
RP Sah, Technical Officer retired on 28 February
2017.
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Farm Mechanization in Eastern India: Key
to Enhancing Productivity and Profitability

Indian agriculture has made significant progress in
the last five decades. However, past some years stagnating
net sown area, reduction in per capita land availability,
climate change and land degradation are posing serious
challenges to it. With all these challenges, India has the
herculean task of ensuring food security for the most
populous country by 2050 with one of the largest
malnourished population. Besides, farming in future has
to be multi-functional and ecologically sustainable so that
it can deliver ecosystem goods and services as well as
livelihoods to producers and society. Hence farming
should effectively address local, national and
international challenges of food, water and energy
insecurity; issues related to climate change; and
degradation of natural resources. Farm mechanization can
play a key role in addressing these challenges for large as
well as small-holder farmers.

Farm machinery and equipment provide a package of
technology to (i) increase land productivity by improved
timeliness of operations, reduced crop losses and
improved quality of agro-produce; (ii) increase efficiency
of inputs used through their efficient measurement and
placement; (iii) increase labour productivity by using
labour saving and drudgery reducing devices, and (iv)
reduce cost of cultivation. Improved agricultural tools and
equipment are estimated to contribute to the food and
agricultural production in India by savings in seeds (15-
20%), fertilizers (15-20%), time (20-30%), and labour (20-
30%); and also by increase in cropping intensity (5-20%),
and productivity (10-15%) (IASRI, New Delhi).
International and national experiences have established
the benefits of engineering inputs in terms of enhanced
productivity by aboutl5% and reduction in cost of
production by 20%, apart from increase in cropping
intensity (20%), timeliness in farm operations and
drudgery reduction (Source: Thakur TC, IndianJ. Fert. 8:11-
126, 2012).

Presently, India is the largest manufacturer of tractors
in the world accounting for about one third of the global
production. India also has a big network of agricultural
machinery manufacturers. However, there is wide
variation among the states at the level of agricultural
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mechanization. The highest concentration of tractors is in
northern India for land preparation. After liberalization
and with development of research prototypes of machines
manufacturing got a big boost particularly in Haryana,
Punjab, Rajasthan, Madhya Pradesh and Uttar Pradesh.
Combine manufacturing is concentrated mainly in Punjab.
About 700-800 combines are sold annually. Combine
harvesting of wheat, paddy and soybean is well accepted
by farmers.

The estimated levels of mechanization of various farm
operations in India are: 40% for tillage, 30% for seeding/
planting, 37% for irrigation and 48% for threshing of
wheat, 5% for threshing of rest of the crops and 35% for
plant protection (CIAE, Bhopal). Machinery is also
important to harness available moisture at the time of
tillage and sowing, hence dry land areas also experienced
growth in farm machinery. Farm machines like rotavator,
ferti-seed-drill, raised bed planter and laser leveler boost
water use efficiency of little water/moisture that is
available; thereby enhancing productivity in dry land
areas. Thereis a strong linear relationship between power
available and agricultural productivity.

Farm mechanization is low in the rice-based farming
systems in eastern India. In West Bengal, Bihar Odisha
and Jharkhand, the availability of farm power is 1.25, 0.80,
0.60 and 0.60 kW ha, respectively which is less than that
of the average farm power availability of India (1.5 kW ha-
) and involvement of the draught animals and human
muscle power as the major power sources for agriculture
(http:/ /farmech.dac.gov.in). However, it is picking up and
many of the small and big farm-machineries are now in
sight in eastern India. Even combine, though in small way
is also being used to harvest rice crop in some parts of
eastern India. An urgent need is to develop gender-friendly
mechanical transplanter and weeder to reduce the
drudgery of farm-women.

The population dynamics of Indian agricultural
workers shows that by 2020, the population of agricultural
workers in the country will be about 230 million of which
45 % will be the female workers. Women in rural India
play a major role in shaping the economy of the country.
In Indian agriculture, women perform four different types
of roles viz., as a worker (a source of power), as an operator
(a controller), as a manager (a farmer) and as an
entrepreneur (a business person). At present, most of the
Indian women carry out the role of workers only. To make
them capable for other roles, it is necessary to design
machines suitable to them and upgrade their skill for
operating these machines. Also for the roles of manager
and entrepreneur, their knowledge base will have to be
suitably updated.

The small farms can be mechanized with improved
manual tools and self-propelled farm equipment on
individual ownership basis or high capacity farm
machinery on custom hiring basis. There is a need to
innovate custom service or a rental model by
institutionalization for high cost farm machinery and can
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be adopted by private players or Governmental
organizations in major production hubs.

As energy and water are becoming scarce, technology
using less energy and saving water and conserving soil
moisture will become popular on Indian farms in years to
come. Similarly, the farm inputs particularly seed, fertilizer
and agrochemical are becoming costlier day by day, the
machines for precise application of these inputs will be in
demand. The policy interventions required to overcome
the constraints are incentives for saving of water, carbon
credits for climate change mitigation, subsidy and
incentive for installation of resource conserving
infrastructure, trainings to farmers for skill development,
public awareness generation, development of effective,
low-cost, environment-friendly herbicides, accurate
weather forecasting, development of post-harvest facilities
and refining of technologies to make them simple, cheap
and effective.
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