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pyramiding these effective genes or QTLs through molecular marker aided selection
for their application in breeding programme are need of hour. Holistic management of
diseases and pests needs special attention. Keeping in view, the emergence of new
weed flora and evolution of resistant populations of weeds require more attention on
adoption of integrated weed management to minimize the yield reductions. There is a
need for integration of short duration legume or vegetable crop in rice-wheat cropping
system for increasing system productivity, input use efficiency, and farm profitability
on the sustainable basis. Therefore new agronomic intervention like relay cropping,
inter-cropping are required in future line of work to break the production barrier .
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Wheat and Barley Varieties Identified
Varieties Identified

Following Wheat and Barley varieties were identified during the varietal identification committee meeting held at Vice
Chancellor’s Committee Room, CSAUA&T, Kanpur on September 2, 2013 under the Chairmanship of Dr. Swapan K. Datta,
DDG (CS), ICAR New Delhi.
Variety

Production condition

Areas of adaptation

HS 542

Rainfed, Early sown

Hills of J&K (except Jammu and Kathua Districts), H.P., (except Paonta valley and Una district),
Uttarakhand (excluding Tarai region), Sikkim and hills of W.B. and Manipur

HD 3086

Irrigated, Timely sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

DBW 88

Irrigated, Timely sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

DBW 90

Irrigated, Late sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

WH 1124

Irrigated, Late sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

PBW 660

Rainfed, Timely sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

NW 5054

Irrigated, Timely sown

Eastern UP, States of Bihar, Jharkhand, Orissa, West Bengal (excluding the hills), Assam and plains
of NE States

K 1006

Irrigated, Timely sown

Eastern UP, States of Bihar, Jharkhand, Orissa, West Bengal (excluding the hills), Assam and plains
of NE States

MACS 6478

Irrigated, Timely sown

Maharashtra, Karnataka, Andhra Pradesh, Goa and plains of Tamil Nadu.

HD 3090

Irrigated, Late sown

Maharashtra, Karnataka, Andhra Pradesh, Goa and plains of Tamil Nadu.

DBW 93

Rainfed, Timely sown

Maharashtra, Karnataka, Andhra Pradesh, Goa and plains of Tamil Nadu.

HW 1098

Irrigated, Timely sown

Hilly areas of Tamil Nadu and Kerala comprising the Nilgiri and Palni hills of southern plateau

BHS 400

Rainfed, Timely sown

Hills of Uttarakhand, H.P., J&K

DWRB 92
(Malt)

Irrigated, Timely sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

BH 946 (Feed)

Irrigated, Timely sown

Punjab, Haryana, West U.P. (excluding Jhansi Division), Rajasthan (excluding Kota & Udaipur
divisions), Delhi, Tarai region of Uttarakhand, Jammu & Kathua districts of J & K, Paonta Valley &
Una district of H.P.

HUB 113

Irrigated, Timely sown

Eastern UP, States of Bihar, Jharkhand, Orissa, West Bengal (excluding the hills), Assam and plains
of NE States

Wheat

Barley

Research Notes
Site specificity to articulate climate resilience in wheat
these varieties was examined in AVT’s of the period 19962011 at ten locations. Sites for PBW 343 and PBW 373
were Delhi, Hisar, Uchani, Bathinda, Ludhiana, Gurdaspur,
Sriganganagar, Durgapura, Modipuram and Pantnagar.

PBW 343 and PBW 373 had been very popular varieties of
NWPZ and so were LOK 1 and DL 788-2 in central India.
To examine location effect and consistency in productivity
of these varieties, long-term year to year variations in
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Delhi and Ganganagar. It shows that certain locations
in NWPZ have an edge over others in combating climatic
fluctuations and terminal heat stress.

LOK 1 performance was examined at Anand, SK Nagar,
Sanosara, Vijapur, Junagarh, Gwalior, Indore, Powarkheda,
Kota and Udaipur. In case of DL 788-2; Sanosara, Kota and
Indore data were not available, so they were replaced by
Badroli, Jabalpur and Bilaspur locations.

The pattern changed under harsh environments of central
India . Unlike NWPZ, yield in late sown variety DL 788-2 was
either better or comparable to timely sown variety LOK-1 at
few locations like Powarkheda and Gwalior. Its productivity
during 16 year study period was high at Jabalpur as well.
Variations expressed in productivity were also of higher
order in LOK 1 in comparison to DL 788-2. In timely sown
wheat of the region, CV range was 9.8 to 21.0% and ≥ 20% at
five out of ten locations i.e. SK Nagar, Indore, Powarkheda,
Anand, Gwalior and Kota. In late sown varieties under
test, CV range was 12.7 to 19.8% and it was ≈ 20% only
at Udaipur. Unlike NWPZ, yield fluctuations in timely sown
wheat of CZ were higher than late sown wheat at four out
of seven common sites i.e. SK Nagar, Gwalior, Anand and
Powarkheda. Locations showing good stability (CV ≤ 15%)
over 16 year study period were Vijapur, Sanosara, Junagarh
and Udaipur for timely sown and Junagarh, Vijapur, Jabalpur
and Anand in late sown wheat. It shows that climatic
resilience of the wheat varieties varies location-wise and
yield in certain parts of the country can be well sustained
even under harsh environment.

During 16 years study period, PBW 343 was not only high
yielder but also exhibited less variability in comparison to
late sown variety PBW 373 of NWPZ. Nowhere in the region,
where variations released in late sown variety higher than
the wheat grown under timely sown situation. It was only
at Ludhiana, Durgapura and Ganganagar where yield
fluctuations between two varieties were matching. The most
stable sites for timely sown wheat were Modipuram, Hisar
and Delhi (CV: 9.3-11.7%) followed by Ludhiana, Uchani,
Ganganagar and Bathinda (CV: 12.7- 15.1%). Pantnagar
and Gurdaspur were less stable (CV: 17.7 & 20.1%) due to
high pressure of biotic stress whereas yield at Durgapura
fluctuated highly (CV: 17.8%) on account of biotic stress. The
late sown variety had higher consistency levels at Ludhiana,
Modipuram, Hisar, Ganganagar and Delhi (CV: 12.7-15.5%)
in comparison to Uchani, Durgapura, Gurdaspur and
Pantnagar (CV: 16.6- 22.4%). In both production conditions,
variability was below 15% at Ludhiana, Modipurum, Hisar,

Yield and yield variations at different locations in NWPZ

Yield and yield variations at different locations in Central Zone
D Mohan
DWR, Karnal

Exploring regulatory avenue of miRNAs in wheat: A new initiative at DWR
MicroRNAs (miRNAs) are tiny non-coding RNA molecules
that regulate the growth and development of the plants
by modulating the gene expression at post-transcriptional
level. Wheat is second important staple food crop of the
world. Owing to the importance of miRNA in regulating
various stages of plant growth and development, work
on miRNA profiling and their validation was initiated at
the Directorate. Protocols for small RNA isolation, miRNA
enrichment, profiling and validation have been well
standardized. To understand the mechanism of plant
response to abiotic stress, few conserved miRNAs involved
in modulating various biochemical processes in a most
popular Indian wheat genotype C-306 were studied. A
Differential expression of conserved miRNA
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in regulating signal transduction, plant development and
stress response, was found to be up regulated under drought
condition. Therefore, exploiting the miRNAs involved in
other abiotic stress response could be a strategy to improve
the performance of wheat production.

critical appraisal of literature suggests that these miRNAs
are involved in modulating the plant response to various
biotic and abiotic stresses. Investigation reveals differential
accumulation of miRNAs under drought stress conditions.
For example, compared to other miRNAs such miR159,
miR164 and miR168, miR172 that targets Apetala2 and
Auxin Responsive Factor transcription factors (TFs) involved

OP Gupta, NL Meena1, P Sharma, RK Gupta and Indu Sharma
DWR, Karnal; 1Division of Biochemistry, IIPR, Kanpur

SNPs identified in Acetyl-CoA carboxylase gene conferring clodinafop resistance in
Phalaris minor
Phalaris minor Retz. (littleseed canarygrass) is the most
dominant and problematic grass weed of irrigated wheat
in northern plains. The problem of this weed emerged
after green revolution (1965-66) and for its control
isoproturon was recommended in 1977-78. However, sole
dependence of isoproturon led to evolution of resistance
in P. minor against this herbicide during mid nineties in
north-west India. For its control, four alternative herbicides
(sulfosulfuron, clodinafop, fenoxaprop and tralkoxydim)
were recommended in 1997-98. Majority of farmers
accepted clodinafop due to excellent crop safety and
efficacy against P. minor. The excessive dependence on
clodinafop also led to evolution of resistance against this
herbicide and now even at double dose application of
clodinafop is not controlling P. minor. This herbicide block
the fatty acid biosynthesis by inhibiting the acetyl-coenzyme
A carboxylase (ACCase) enzyme. To identify the molecular
basis of resistance, the CT domain of ACCase gene from
resistant and susceptible biotypes were sequenced and
compared. Two non-synonymous mutations were found
in the resistant and susceptible biotypes of P. minor. The
nucleotide sequences of one resistant populations differed
from susceptible by a single nucleotide substitution of G/T
that resulted in substitution of Trp2027 to Cys in the resistant
population, whereas a substitution of T/A resulted in
substitution of Ile2041 to Asn. PCR based molecular markers

Nucleotide sequence comparison of resistant (R1 and R2) and
susceptible (S) biotypes of P. minor

will be developed based on these SNPs for efficient and
rapid diagnosis of resistance to avoid ineffective herbicide
applications.
Nishu Raghav1, RS Chhokar, D Sharma,
R Kumar1, R Singh
DWR, Karnal; 1Maharishi Markandeshwar University, Mullana

Pyroxsulam controls broad spectrum weeds in wheat
The application of the tank mixture of pyroxsulam 18g/ha +
sulfosulfuron at 18g/ha along with a surfactant “Polyglycol”
@ 1000 ml/ha effectively controls the broad spectrum weed
flora in wheat. Besides, cost and time savings by using tank
mixture, it can also help in managing the shift towards
difficult to control tolerant weeds as well as the evolution of
herbicide resistance problem. Herbicide resistant bioassay
studies revealed that pyroxsulam effectively controls the
susceptible as well as the resistant populations of Phalaris
minor to clodinafop and/or isoproturon but failed to
control sulfosulfuron resistant populations. It shows that
sulfosulfuron resistant populations are cross-resistant to
pyroxsulam. Pyroxsulam cross-resistance in sulfosulfuron
resistant population is due to the same mode of action (ALS
inhibition) of triazolopyrimidine sulfonamide as that of the

Weed infestation is one of the main problems in crop
production. Invariably, both the grassy and broad-leaf weeds
infest every crop. For the broad spectrum weed control,
single herbicide is generally not sufficient and application
of two or more herbicides combinations is a necessity.
Sulfosulfuron, a sulfonyl urea herbicide, is recommended
for weed control in wheat. It is effective against grassy
and some of the broad-leaf weeds. Due to broad spectrum
efficacy, it is being preferred by the farmers. However,
it is not effective against some of the broad-leaf weeds
like Rumex spp, Malva parviflora, Convolvulus arvensis
and Solanum nigrum. A new sulphonamide herbicidePyroxsulam is effective in controlling many broad-leaf
and grassy weeds. Combination of pyroxsulam and
sulfosulfuron is effective in broad-spectrum weed control.
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evaluate the combinations of this herbicide with other mode
of action (ACCase inhibitor) herbicides such as clodinafop
and pinoxaden

sulfonylurea (sulfosulfuron) group of herbicides. Pyroxsulam
was also effective in controlling Malva parviflora, Lathyrus
aphaca and Medicago denticulata. Among grasses, wild oat
(Avena ludoviciana) was highly sensitive to pyroxsulam.
Keeping in view the same mode of action of pyroxsulam
as that of sulfosulfuron further studies are required to

RS Chhokar, RK Sharma, SC Gill, RP Meena and Suman Lata
DWR, Karnal

Comparative performance of pocket sensor and handheld GreenSeeker in wheat crop
monitoring
Nitrogen is the widely deficient essential
plant nutrient in cultivated soils of the
world. Its application has always led to
increased yields. However, over-dose
and misuse of this expensive input
has resulted in serious deleterious
environmental impacts on soils as well
as ground and surface water resources.
A serious thinking is going on worldwide
on improving the fertilizer nitrogen
Trimble Pocket
use efficiency. The development
Sensor
of GreenSeeker NDVI (Normalised
Difference Vegetation Index) sensor
for need based nitrogen application
was a step forward in the efficient
management of applied nitrogen. Using
mid-season N requirement estimation
and application gave optimum yields as
well as the highest possible nitrogen use
efficiency. The use of this approach is
important as the available nitrogen from
soil and environment varies depending
upon the prevailing climate during crop
growing cycle which varies from year
to year. The weather variations from
Ntech Handheld
year to year changes the amount of N
GreenSeeker
mineralized from the soil organic matter
as well as rainfall variation varies the N contribution from
air as dissolved N with rain water. As a result, the crop’s
nitrogen requirement and the optimum N application rate
changes drastically from year to year. However, a major
limitation in the adoption of these sensors was the cost of
GreenSeeker optical sensors.

Regression of Ntech GreenSeeker and Trimble Pocket NDVI sensors

Recently, a small, low cost, optical pocket sensor has
been developed which was evaluated against the large
handheld GreenSeeker optical sensor. The observations
were recorded over the same area using both the sensors
one after the other so as to avoid the errors in the sensed
area. The height of the sensor head was kept about 30
inches above the wheat canopy. The data collected using
both the sensors were plotted taking pocket sensor reading
on x-axis and that using GreenSeeker on y-axis. The high
regression coefficient (R2 =0.90) was observed but the slope
and the intercept, which needs to be near to one and 0 for
the perfect matching of the two sensors were 0.94 and
0.090, respectively.
RK Sharma, RS Chhokar, RK Singh, SK Gauri and V Kumar
DWR, Karnal

Wheat and barley informatics
and the researchers are requested to quote the official
source of data whenever used in any research publication.

Post green revolution, crop production turned intensive
in the use of inputs, technology and information. A large
volume of data, pertinent to its efficiency and efficacy,
is being generated from a multitude of agencies across
diverse agro-ecological regions of the country. Utilising and
taking advantage of this information is a pre-requisite for
a vibrant Indian agricultural economy. The data on wheat
and barley has been collected, encoded, stored, decoded
and disseminated in an organised manner to enrich the
knowledge for the common users and policy makers. The
following table presents the information on wheat and
barley that can be obtained from the authenticated source

July- December, 2013

However, researchers have to take a cautionary note that
the trade data from Indian and foreign sources will differ.
Indian organisation estimate data for the financial year (for
e.g., 2012-13), whereas data published by the Food and
Agriculture Organization (FAO) will present for the calendar
year (for e.g., 2012). Further, there will be a marginal
difference in the acreage data between Indian and foreign
sources. Indian organisation estimates are based on area
sown, whereas, foreign sources like the FAO estimates are
based on harvested area.
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Official source for data collection
Particulars

Official Source

Portal Link

Particulars

Official Source

Portal Link

Area,
production and
productivity

The Directorate of
Economics and Statistics
(DES),

http://eands.dacnet.
nic.in

Area,
production and
productivity

The Directorate of
Economics and Statistics
(DES),

http://apy.dacnet.nic.
in/cps.aspx

(state wise)

Department of Agriculture
and Cooperation,

(district wise)

Department of Agriculture
and Cooperation,

http://eands.dacnet.
nic.in/Advance_
Estimates.htm

Ministry of Agriculture,

Ministry of Agriculture,

Government of India.
Weekly crop
weather watch
and crop
report

Department of Agriculture
and Cooperation,

Government of India.
http://agricoop.nic.in/
weather.html

Ministry of Agriculture,

Agricultural
statistics at a
glance

The Directorate of
Economics and Statistics
(DES), Department
of Agriculture and
Cooperation, Ministry of
Agriculture, Government
of India.

http://agricoop.nic.in/
agristatistics.htm

Imports and
exports

Directorate General of
Commercial Intelligence
and Statistics,
Ministry of Commerce and
industry,
Government of India.

http://commerce.nic.in/
eidb/default.asp

Area,
production and
productivity

Food and Agriculture
Organization (FAO),

http://faostat3.fao.
org/home/index.
html#DOWNLOAD

(country wise)

Foreign Agricultural
Service

Government of India.
Market
arrivals, daily
prices

Directorate of Marketing &
Inspection (DMI),

http://agmarknet.nic.in/

Ministry of Agriculture,
Government of India.

Cost and
returns

The Directorate of
Economics and Statistics
(DES),

http://eands.dacnet.
nic.in/Cost_of_
Cultivation.htm

Department of Agriculture
and Cooperation,
Ministry of Agriculture,

Rome, Italy.

United States Department
of Agriculture (USDA),

Government of India.

Washington, DC, USA.
Land use
statistics
(district wise)

The Directorate of
Economics and Statistics
(DES),

http://lus.dacnet.nic.in/
dt_lus.aspx

Department of Agriculture
and Cooperation,
Ministry of Agriculture,

Commission for
Agricultural Costs and
Prices,
Ministry of Agriculture,
Government of India.
The Directorate of
Economics and Statistics
(DES),
Department of Agriculture
and Cooperation,
Ministry of Agriculture,
Government of India.

http://cacp.dacnet.
nic.in/

http://faostat.fao.org/
site/342/default.aspx

Food and Agriculture
Organization (FAO),

Prices
(country wise)

Food and Agriculture
Organization (FAO),
Rome, Italy.

http://faostat.fao.org/
site/351/default.aspx

Procurement

Food Corporation of India,

http://fciweb.nic.in/
procurements/view/39

Rome, Italy

Government of India.
Buffer stocks

Food Corporation of India,
Government of India.

Per capita
consumption,
calorie intake

http://eands.dacnet.
nic.in/MSP.htm

http://www.fas.usda.
gov/psdonline/
psdreport.aspxv?hid
ReportRetrievalNam
e=BVS&hidReportRe
trieval
ID=448&hidReportRet
rievalTemplateID=1

Imports and
exports
(country wise)

Government of India.
Minimum
support price

http://eands.dacnet.
nic.in/Previous_AT_
Glance.htm

National Sample Survey
Organisation,
Ministry of Statistics
and Programme
Implementation,

http://fciweb.nic.in/
stocks
http://mospi.gov.in/
national_data_bank/
index.htm

Government of India.
Sendhil R, Suman Lata and Chandra Babu
DWR, Karnal

Screening wheat germplasm lines for Nitrogen use efficiency
An effort to screen wheat genotypes to look for genetic
differences underlying Nitrogen use efficiency (NUE)
was made at DWR, Karnal under CRP-WHEAT funded
project entitled “Improving productivity of wheat through
enhanced Nitrogen Use Efficiency”. In this direction, a field
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experiment was conducted at seed production farm DWR,
where 300 wheat genotypes comprising 200 aestivums,
80 durums and 20 dicoccums adapted to different agroclimatic conditions were planted under split plot design
with two N application rates (150 kg N/ha & 0 kg N/ha) and
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genetic variability for components of NUE (N uptake & N
utilization efficiency). Different physiological parameters
like plant height, days to heading, chlorophyll content,
canopy temperature, Normalized Difference Vegetation
Index (NDVI), physiological maturity, biomass, thousand
grain weight, grain yield and protein content were recorded
at different growth stages during 2012-13 crop season. The
stem samples were also collected to analyze stem N reserves
for estimation of NUE of genotypes. During the experiment
visible symptoms of treatment differences were observed.
Significant variations for chlorophyll content, NDVI values
and Protein content were observed during the experiment.
A detailed in depth analysis of the data is in progress.

Treat 1, Rep 2:
150 kg N/Ha

Treat 2, Rep 1:
0 kg N/Ha

Treat 1, Rep 1:
150 kg N/Ha

Aerial view of the experiment showing visible symptoms of
treatment differences

K Venkatesh, R Tiwari, OP Gupta, HM Mamrutha, S Pawar,
Kavita Rani, SK Singh, CN Mishra and V Tiwari
DWR, Karnal

three replications for each treatment. The main objective
of study was to identify the wheat genotypes with high

Marker information system for rust genes in Indian Wheat
Microsoft SQL-Server 2008, satisfies all the requirements
of efficient data store, and has the added advantages of
being well integrated with Visual Studio (the development
environment used), as well as being formally supported by
the .net framework has been used for database creation.
ASP.NET framework, successor to Microsoft’s Active Server
Pages (ASP) technology developed by Microsoft and c# as a
Programming language used for developing user interface
and data retrieval. This application was built using layered
architecture in which each layer responsible for some
functionality developed and maintained as independent
unit. The search options are user friendly and provide the
user very relevant ways to gather desired results based
on Chromosome number which further entangled with

Plant diseases affect 55% of the global wheat growing area,
causing an estimated loss of 20 million tonnes of wheat
per annum. The use of genetic resistance in wheat is the
most economic way of controlling the disease. The amount
of available data and the number of diverse sources have
augmented information at an exponential rate. The marker
information system covered Indian wheat varieties released
since 1965 by All India Coordinated Wheat Improvement
Programme at Directorate of Wheat Research, Karnal.
The marker module contained information for 1761 SSR
markers with gene markers for 23 as well as 26 resistance
gene primers. The attributes are grouped into relations and
relations are further decomposed to minimize the redundancy
and anomaly through the normalization procedure.

July- December, 2013

7

Vol 7 No. 2

other species, details of parentage, variety developed by,
recommended for production conditions etc. The varieties
suitable for particular location of specified zone very well
retrieved from information system by mentioning specific
traits of variety with desirable rust resistance genes for
remunerative returns to the farmers by cultivating variety
as narrowed down to the corresponding user query.

Boolean operator to search for particular chromosome
exact name or otherwise results are available with user for
all chromosomes with marker name, repeats, marker type,
forward primer, reverse primer, complete reference, primer
combinations, created & updated, annealing temperature,
and fragment length etc. Similar is the case with search for
resistance gene marker. The options available to the users
are search by marker name, search by gene name or search
by chromosome. The Boolean operator attached with search
assist the user to narrow down the search or otherwise the
complete information displayed to user for marker name,
gene name, chromosome number, type of marker, complete
reference, primer name, forward primer, reverse primer,
created & updated, annealing temperature etc. The link to
rust resistance genes gave details of variety with respect
to presence of Lr, Sr and Yr genes along with the name of

The possible search options under resistance gene markers
are search by marker name, gene name and chromosome
number. The user will get complete information for reported
resistance genes vide different types of markers. The list is
also displayed by primer name for resistance genes vis-avis chromosome number.
Renu Sharma, M Singh, Bharati Pandey, A Verma,
R Singh and R Chatrath
DWR, Karnal

Development and maintenance of DWR website (www.dwr.res.in)
The new DWR website is developed using content management
system software Drupal 6.2. The information collected,
screened and structured
is transformed into menus,
categories and views in Drupal. The content pages and content
frames are
constructed
and
the
information
delivery
mechanism
is devised.
A
well
defined and
organized,
Home page
of
single
page window
is coded with
appropriate
hyperlinks to direct the information access path of DWR
website.

C.

Left Navigation

D. Content Display Window		 E. Right Navigation

DWR At A Glanceà
••
Organisation

1.Graphic Block :- DWR
Building Picture

••

Brief History

••

Regional Stations

••

International Linkages

••

Former Directors

1. DWR song video

Divisions & Staffà			
Crop Improvement
Barley Network
Resource Manag.

2. Text Block :- Latest Events
(up to 15 )

2. Latest News
(Scrolling up 6)

Crop Protection
Quality Improvement
Social Sciences
Staff Directory
Photo Gallery
••
Laboratories

3. Quick Links

Implementation procedures and coding resulted into
following modular structure of the website:-

••

Farm Section

Direct links to

••

Museum

DWR Contents

••

Guest House

A.

Top Menus

••

Creche

B.

Dynamic Graphic Title Block

C.

Left Navigation

D.

Content Display Window

E.

Right Navigation

A.

Top Menus

Institute Song Video à Play button plays video of DWR
song(in Hindi) with titles in English displayed at bottom line.
Latest News à News Scroll window programmed for six
current DWR news
Quick Linksà

∙Home ∙ About Us ∙ Publications ∙Contact us ∙ E
Mails ∙Project AICW&BIP ∙Journal of Wheat Research
B.

For details visit http://www.dwr.res.in

Graphic Title Block :

Suman Lata, RS Chhokar, R Chatrath and Indu Sharma
DWR, Karnal

Dynamic block with selected DWR Pictures with Fields,
Main Building, Planned field layouts, Wheat crop and
Logos.
Vol 7 No. 2

Direct Links to important DWR Contents
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Genotypic variation in epicuticular wax concentration in wheat
Cuticular waxes are complex mixture of very long chain
(VLC) aliphatic lipids, triterpenoids and minor secondary
metabolites, such as sterols and flavonoids. The physical
and chemical properties of cuticular waxes promote vital
functions in plants. Besides playing a major role in limiting
water loss, waxes protect plants against ultraviolet radiation
and help to minimize deposition of dust and air pollutants.
In addition, surface wax is believed to play an important role
in plant defense against bacterial and fungal pathogens and
has been shown to participate in a variety of plant–insect
interactions. Epicuticular wax also contributes to drought
and heat tolerance mainly by increasing the reflectance of
net radiation from the leaf surface and thereby avoids the
excess heat load.

using spectrophotometer at 590nm. Eighteen different
wheat genotypes (DBW 14, DBW 17, DPW 621-50, HD 2864,
HD 2932, HI 1563, HD 2329, HUW 468, HW 2004, P 11632,
NI 5439, NIAW 34, PBW 373, PBW 590, Raj 3765, Raj 4073,
Raj 4083, and WH 730) were sown in three replications
under late condition to quantify epicuticular wax load and
the experiment was repeated for two years.
Initially different plant parts of wheat were screened for
maximum wax accumulation and it was found that maximum
wax was extracted from flag leaf along with its sheath.
In subsequent analysis, 15 days after anthesis, flag leaf
along with its sheath was used for detecting the genotypic
variation in epicuticular wax deposition. Significant

Epicuticular wax concentration in different wheat genotypes
Timely sown genotypes

Late sown genotypes

Germplasm/Genetic stock

Genotype

Epicuticular wax
concentration
(mg/g leaf)±SD

Genotype

Epicuticular wax
concentration
(mg/g leaf)±SD

Genotype

Epicuticular wax
concentration
(mg/g leaf)±SD

DBW 17

1.25±0.4

PBW 373

2.48±0.2

P 11632

4.51±0.6

DPW 621-50

1.88±0.4

PBW 590

1.14±0.1

WH 730

2.06±0.4

HD 2329

0.84±0.1

RAJ 3765

2.42±0.2

HUW 468

1.12±0.2

HI 1563

3.84±0.5

HW 2004

1.01±0.5

HD 2864

2.33±0.2

NI 5439

1.79±0.3

HD 2932

2.82±0.1

RAJ 4037

1.62±0.2

NIAW 34

0.48±0.2

RAJ 4083

2.04±0.2

DBW 14

2.28±0.4

Visual scoring is commonly practiced for recording
glaucosness/waxiness in wheat genotypes.
But this
method does not give a precise estimation of epicuticular
wax and also there is no scale for reference. Hence, precise
quantification of epicuticular wax at a specific growth
stage and at specific environmental condition is required
to explain genotypic variation. In the present study,
colorimetric method by Ebercon, (1977) was followed for
wax estimation, wherein the color change occurs by the
reaction of wax with acidic potassium dichromate and the
intensity of green colour formed being directly proportional
to amount of wax present and color intensity was measured

genotypic variation was observed for epicuticular wax
concentration and the values ranged from 0.21 to 4.5mg/g
leaf weight. The lowest wax quantity was observed in
NIAW34 (0.48mg/g) and maximum quantity was observed
in P11632 (4.5mg/g) followed by HI1563 (3.84mg/g).
Hence, colorimetric method of wax estimation can be used
in wheat for precise quantification of epicuticular wax and
to find genotypic variation.
Mamrutha HM, K Venkatesh, Vandita Mittal, V Tiwari
and Indu Sharma
DWR, Karnal

Barley germplasm lines with higher grain beta glucan and protein content identified
cholesterol and glucose levels besides providing benefits to
gut health. Cereals, specifically, the barley and oats possess
higher amounts (3-7%) of one such dietary fibre called beta
glucan. The mixed linkage (1-3; 1-4) beta glucans have been
shown to lower postprandial blood glucose and lower the
LDL cholesterol and is approved in many countries as health

With the changing lifestyles and increasing urbanization,
the diseases like coronary heart disease, diabetes etc. are on
the rise in India. One of the ways suggested to control these
diseases is changes in the dietary habits. Besides this in past
few years it has been shown that inclusion of nutraceuticals
such as soluble dietary fibres can help in controlling the blood
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Physico-chemical traits of promising barley germplasm lines*
Genotype

Beta Glucan
(% dwb)

Protein
(% dwb)

Starch (%dwb)

1000 GW
(g)

Bold Grain (%)

Test Wt (kg/hl)

BCU 554

7.1 ± 0.6

13.4 ± 2.2

60.2 ± 1.7

50.9 ± 7.2

74.6 ± 16.9

62.2 ± 4.6

BK 306

6.0 ± 0.4

15.1 ± 1.8

58.6 ± 0.7

53.3 ± 4.2

95.6 ± 2.5

58.1 ± 2.3

DWR 30

6.9 ± 0.6

12.1 ± 1.3

60.8 ± 0.8

49.3 ± 7.7

74.2 ± 15.9

62.9 ± 2.3

DWRUB 76

6.6 ± 0.5

11.8 ± 1.5

60.2 ± 1.0

50.1 ± 3.9

88.8 ± 9.8

59.6 ± 4.6

20th IBON3

6.2 ± 0.7

12.6 ± 1.8

60.5 ± 0.6

46.7 ± 7.3

67.7 ± 24.5

63.2 ± 2.9

BHS 352 (c)

6.5 ± 0.8

12.8 ± 2.1

62.5 ± 1.6

29.7 ± 2.3

14.2 ± 9.0

70.5 ± 3.8

Dolma (c)

5.5 ± 0.6

13.5 ± 1.9

61.5 ± 1.0

33.8 ± 8.8

12.5 ± 8.5

69.0 ± 2.0

HBL 276 (c)

6.0 ± 0.4

14.0 ± 2.0

61.0 ± 0.9

29.4 ± 4.8

20.7 ± 10.6

67.5 ± 2.9

NB 2 (c)

5.4 ± 0.6

11.2 ± 1.1

60.8 ± 1.4

35.3 ± 6.4

53.3 ± 20.5

58.3 ± 5.6

NB 3 (c)

5.3 ± 0.5

11.1 ± 1.1

60.9 ± 1.1

37.1 ± 7.3

46.9 ± 16.6

59.3 ± 4.3

RD 2668 (c)

5.7 ± 1.3

11.9 ± 0.9

60.7 ± 0.9

40.5 ± 6.3

62.2 ± 23.2

61.6 ± 3.5

*Average values along with ± SD of grains analyzed from seven locations (pooled single sample from each location) 2012-13 crop season

benefitting soluble fibre. Screening of germplasm lines and
varieties for higher grain beta glucan lines was started at
the directorate and the germplasm lines BCU 554, DWR30,
DWRUB 76 and 20thIBON-3 have been identified with higher
beta glucan content (>6.0 % dwb) with good thousand gain
weight (>45.0) and reasonably good bold grain (>2.5 mm)
percentage (>60%). There is renewed interest in the barley
grain since last few years due to its health benefits and it
is expected that in coming years the consumption of food
barley may increase. Therefore the genotypes of barley
are also being screened for higher protein content without
compromising the grain boldness. Germplasm lines BK
306 and BCU 554 have been identified with higher protein
content with higher bold grain percentage and reasonably
good beta glucan percentage, which is even higher or
comparable with the naked barley cultivars developed in

BK 306

BCU 554

country. These lines can prove useful sources of nutritional
traits for the future food barley improvement programme
in the country.
Dinesh Kumar, RPS Verma, Sneh Narwal, AS Kharub,
Rekha Malik, R Selvakumar, J Singh, V Kumar and
Indu Sharma
DWR, Karnal

Evaluating the system of wheat intensification (SWI) for enhanced productivity of wheat
110 g jaggery were added and thoroughly mixed and left
for 6-8 hours. After filtering, the seeds were treated with
Bavistin @ 2.5 g/kg seeds and kept in wet jute bag for 8-10
hours. These seeds were used for sowing. At Karnal this
trial was conducted for two seasons (2011-12, 2012-13).
Pooled analysis of two seasons revealed that there were no
significant differences in yield among various treatments.
Results indicated that the labour requirement for sowing
in SWI is higher over conventional method leading to
uneconomical option of wheat planting.

System of wheat intensification (SWI) is a new concept of low
input technology for increasing wheat yield. Intensification
does not mean high number of plant density per unit space;
rather than it is proper space maintenance and taking care
of plants very closely. SWI trial was conducted in split plot
design with four planting options (Conventional, 10x10 cm,
15x15 cm, and 20 x 20 cm row and plant spacing) in main
plot and in sub-plot treated and untreated seeds were sown.
For seed treatment of about 1 kg seed, two litre of water
was heated at 60°C in an earthen pot. Seeds were soaked
under the continuous stirring water and floating seeds were
removed. Then 400 ml cow urine, 225 g vermicompost and

Anita Meena and RK Sharma
DWR, Karnal

Management of multiple herbicide resistant Phalaris minor in wheat
Littleseed canarygrass (Phalaris minor) is a serious weed of
irrigated wheat in India that has evolved multiple herbicide
resistance to three modes of action (Photosynthesis at

Wheat is an important staple food crop after rice in India.
Weed infestation is one of the major problems limiting
production and productivity of wheat. Among weeds,
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resistance evolution compared to ALS and ACCase inhibitor
herbicides. There is a need to explore the possibility of use
of these pre-emergence herbicides with transplanted wheat.
The yield reductions due to multiple herbicide resistant
populations can be contained with pre-seeding application
of
glyphosate/paraquat
+
pendimethalin/trifluralin,
metribuzin and terbutryn in zero tillage (ZT) wheat. Among
non-chemical strategies, early sowing particularly under ZT
with residue cover and crop rotation by replacing wheat
with other crops or intensifying the rice-wheat system by
including short duration crops like vegetable pea or potato
can drastically reduce the incidence of P. minor. The longterm resistance management strategies should include the
integrated use of herbicide rotation, herbicide mixture, crop
rotation, competitive variety, early sowing, higher seed rate,
zero tillage and stale seed bed.

photosystem II site A, ACCase and ALS inhibitor). The
emergence of multiple herbicide resistance is an emerging
threat to wheat in Indo-Gangetic Plains. Some of the farmers
having infestation of multiple herbicide resistant populations
are facing significant yield reductions in the absence of
effective alternative post-emergence herbicides. However,
the multiple herbicide resistant populations are sensitive to
glyphosate, paraquat, pendimethalin, trifluralin, flufenacet,
pyroxasulfone, terbutryn and metribuzin. Pendimethalin
(1250 g/ha) and trifluralin (1250 g/ha) can be used as preemergence option and for their better efficacy field should
be of fine tilth withoptimum moisture and free from ash.
Flufenacet (300-360 g/ha) and pyroxasulfone (100-125 g/
ha) can be used as pre or early-post emergence (1-2 days
before first irrigation) options. Terbutryn and metribuzin
although provides effective control of multiple herbicide
resistant populations of P. minor but varietal sensitivity and
poor spray technology at farmers field are major hindereance
to their wide spraed adoption. Dinitroaniline herbiicdes
(Pendimethalin and trifluralin) are less prone to herbicide

RS Chhokar, RK Sharma, RK Singh, SC Gill, R Singh and
Indu Sharma
DWR, Karnal

Metsulfuron resistance in Rumex dentatus
of Rumex dentatus has evolved metsulfuron resistance. It
is second case of herbicide resistant weed in India and first
among broadleaf weeds. Worldwide, it is the first report
showing the herbicide resistance in Rumex spp. For its
control, carfentrazone, 2,4-D amine, pendimethalin and
isoproturon were found effective. To mange the resistance
problem these herbicides should be used in rotation and in

Metsulfuron a sulfonylurea herbicide was recommended
for broadleaf weed control in wheat during 1998. This
herbicide provided effective control of majority of broadleaf weeds at a very low dose rate (2-4 g/ha). Rumex
dentatus is a major broadleaf weed of Rabi season and is
a serious problem of irrigated wheat particularly of ricewheat system. This weed is highly competitive and besides

Control
Control

Metsulfuron
2 g/ha

Metsulfuron
4 g/ha

Resistant

Metsulfuron
2 g/ha

Metsulfuron
4 g/ha

Susceptible
Metsulfuron resistance in Rumex dentatus

mixture. The long-term resistance management strategies
should include the integration of chemical methods with
non-chemical methods such as crop rotation, competitive
variety, higher seed rate and stale seed bed.

reducing the yield also interferes with combine harvesting.
Rumex dentatus is highly sensitive to metsulfuron and this
herbicide is providing effective control of this weed for the
last 15 years in wheat in India. However, during 2013 in pot
and field studies it was observed that one of the population

RS Chhokar, RK Sharma, R Garg1 and Indu Sharma
DWR, Karnal; 1KVK Ujha, Panipat

Deputation Abroad
••

••

Drs. Ravish Chatrath, Gyanendra Singh, Ratan Tiwari
and MS Saharan participated in the 12th International
Wheat Genetics Symposium held at Yokohama, Japan
from September 8-14, 2013.
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Dr. Indu Sharma participated in the 12th International
Wheat Genetics Symposium held at Yokohama, Japan
from September 11-16, 2013.
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••

Dr. Dinesh Kumar attended an international training
on ‘Biochemical and Molecular basis of beta glucan
concentration and structure in barley’ at University of
Saskatchewan, Canada from September 16 - December
14, 2013.

••

Dr. Vishnu Kumar visited Toluca, Mexico for selection
of barley material from ICARDA nurseries during
September 17 - 20, 2013.

••

Dr. Pramod Prasad attended a training course on
“Standardization of stem rust field notes and germplasm

evaluation, with discussions on stripe and leaf rust” at
Kenya Agricultural Research Institute (KARI) Research
Station, Njoro, Kenya from September 22 - October 2,
2013.
••

Drs. RK. Gupta, Vinod Tiwari, Ravish Chatrath, RK
Sharma, Randhir Singh, RS Chhokar and CN Mishra
attended the 4th CSISA (Objective 4) Wheat Breeding –
Annual Review and Work Planning meeting and 2nd BMZ
– Annual Review and Work Planning Meeting at Dhaka,
Bangladesh from October 5 - 9, 2013.

••

Dr. JL Karihaloo, Co-ordinator, Asia-Pacific Consortium
on Agricultural Biotechnology, along with Dr. NK Singh,
National Professor & BP Pal Chair, NRCPB and Smt. Alpana
Dey, Director & Officer- In- Charge Bioinformatics,
Department of Electronics and Information Technology,
New Delhi visited the Directorate on December 16-17,
2013 for National Symposium on “Emerging trends in
Agri Bio-informatics”.

••

Tenesa MC Kiever, Mr Joshua Lagos and Dr Santosh
Kumar Singh, USAID, US Embassy on August 17, 2013.

••

Andrew Sindair, ACIAR, Canbera at Taraori on October
19, 2013.

Distinguished Visitors
••

Prof. Rajender Parsad, Head, Division of Design of
Experiments, IASRI, New Delhi visited the Directorate
on July 15 and delivered a lecture on ‘Issues related to
need for reorienting the experimental design’.

••

Dr. Arun Joshi CIMMYT- Nepal office along with Dr.
Susanne Dreisigacker visited the Directorate during
August 25-27, 2013 for ‘ICAR-CIMMYT Molecular
Breeding Course in Wheat’.

••

Padam Bhushan Prof. RB Singh, President, National
Academy of Agricultural Sciences visited the Directorate
on September 9, 2013 as the chief guest for foundation
day.

••

Padam Bhushan Dr. RS Paroda, Former Director General,
ICAR and Secretary, DARE, Govt. of India and currently
Chairman, Haryana Farmers’ Commission along with
Dr. AK Srivastava, Director, NDRI visited the Directorate
on October 15, 2013 as chief guest for Innovator-cum
Seed day.

••

Dr. S Ayyappan, Secretary, DARE and Director General,
ICAR along with Dr. Indu Sharma, Project Director, DWR,
Dr. SP Sharma, Director Research, CSK HPKVV, Dr. YS
Paul, Director Extension, CSK HPKVV and Dr. Vinod
Sharma, PC, KVK Bajoura visited the DWR Regional
Station at Dalang Maidan Lahaul-Spiti, H.P. and laid
the foundation stone of germplasm storage room on
October 16-17, 2013.

Workshop and Symposium
52nd All India Wheat and Barley Research Workers’ Meet
September 1-4, 2013: The 52nd All India Wheat and
Barley Research Workers’ Meet was jointly organized by
the Directorate of Wheat Research (DWR), Karnal and
Chandra Shekhar Azad University of Agriculture and
Technology (CSAUA&T), Kanpur. Dr. MS Swaminathan,
Emeritus Chairman and Chief Mentor MS Swaminathan
Research Foundation, Chennai while inaugurating the meet
enumerated the importance and historical perspective of
co-ordinated system of testing. He further urged to adopt
smart agriculture for ensuring nutritional security and
proper storage and post handling mechanism to prevent
post-harvest losses. Shri Anand Singh, Hon’ble Minister of
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Nigam, Local MLA thanked the organizer for good work.
In the various technical sessions, the results of last year
experiments were reviewed and based on the deliberations,
the programme for 2013-14 was finalized. Apart from this,
emerging issues in wheat production were also discussed by
eminent speakers during various special sessions. During
the meet, 12 wheat and 4 barley varieties were identified
for release by the varietal identification committee of Wheat
and Barley. Earlier, Dr. LP Tiwari, Organizing secretary
welcomed the delegates and later on vote of thanks was
proposed by Dr. NB Singh.

Agriculture, Government of UP appreciated the scientists
for their significant contribution in the national food
security. Dr. Ashok Kumar, Vice Chancellor, CSAUA&T,
Kanpur highlighted the significant contribution made by the
university in the development of high yielding varieties of
wheat and barley crops. The Deputy Director General (Crop
Science) of ICAR stressed on the use of molecular tools and
techniques for studying genomic based gene sequencing,
phenotyping and genomic mapping. Dr. (Mrs) Indu Sharma,
Project Director, DWR presented the progress report of the
AICRIP on wheat and barley for the year 2012-13. Shri Satish

National Symposium on Emerging trends in Agri Bio-informatics
December 16-17, 2013: The Directorate organized National
Symposium on “Emerging trends in Agri Bio-informatics” in
order to showcase and explore the advances and innovations
made by researchers in various fields of Agri-Bioinformatics.
The symposium was inaugurated by Dr. JL Karihaloo,
Co-ordinator, Asia-Pacific Consortium on Agricultural
Biotechnology, while Dr. NK Singh, National Professor
& BP Pal Chair, NRCPB delivered the key note address on
‘Genomics and GM crops for Food Security’. The plenary
session was chaired by Smt. Alpana Dey, Director & OfficerIn- Charge Bioinformatics, Department of Electronics and
Information Technology, New Delhi, wherein, Dr. RS Khokar
presented the brief overview of the symposium. More

than 120 participants from different parts of the country
attended the symposium.

Celebrations
Foundation day
delivered the foundation day lecture on ‘Wheat Revolution
for Evergreen Economy’. He enumerated that unpredictable
warmer temperature, drought stresses and high cost of

September 9, 2013: The Directorate celebrated its foundation
day. Padam Bhushan Prof. RB Singh, President, National
Academy of Agricultural Sciences was the chief guest and
July- December, 2013
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energy and fertilizers are the major threat to global wheat
production. He was of the opinion that suitable technology
along with appropriate policy and farmers’ acceptability are
required for agricultural growth. Dr. DK Sharma, Director,
CSSRI also addressed the gathering. Earlier, Dr. Indu

Sharma, Project Director, DWR welcomed the gathering and
presented the major accomplishments of the directorate
during the year gone by. An exhibition was organized on
this occasion. Farmers of the area and students of Pratap
Public School, Karnal visited the exhibition stalls.

Innovator-cum-Seed Day
the second generation problems of green revolution. Dr. AK
Srivastava, Director NDRI was also present. Seeds of yellow
rust resistant wheat variety HD 2967 were distributed to
farmers. More than five hundred farmers from Haryana,
Punjab and Uttar Pradesh participated in the programme.

October 15, 2013: Dr. RS Paroda, Former Director General,
ICAR and Secretary, DARE, Govt. of India and Currently
Chairman, TAAS and Haryana Farmers’ Commission
inaugurated the Innovator-cum-Seed Day at the Directorate.
On the occasion, he highlighted the need for making our
agriculture more efficient and resilient, while addressing

Meetings and Trainings
Meetings

Institute Research Committee (IRC) meeting
December 19-20, 2013: The XX IRC meeting was held to
review the progress of ongoing in-house research projects.
Significant research findings of the last year trials were
presented by the respective principal investigators of
the institute. The Project Director reviewed the research
achievements made under each project and gave critical
input for the refinement of the research project.

Vol 7 No. 2

1

14

July- December, 2013

Trainings
Date

Topic

Place

July 15,
2013

Interactive sensitization workshop on
experimental design was organized for
the scientists, research scholars and
project staff. Prof. Rajendar Parsad,
Head, Division of Design of Experiments,
IASRI, New Delhi delivered a lecture on
‘Issues related to need for reorienting the
experimental design’.

DWR,
Karnal

August 19 –
September
8, 2013

Field Experience Training for six ARS
probationary scientists.

DWR,
Karnal

August 2527, 2013

‘ICAR-CIMMYT Molecular Breeding Course
in Wheat’ was organized. The programme
covered both theory and practice aspects
on the use of molecular makers in wheat
breeding. Twenty scientists from India
and Nepal participated in the training
programme.

DWR,
Karnal

October 1012, 2013

National training programme on
‘Bioinformatics Approaches in Agriculture’
was organized.

DWR,
Karnal

November
18-21, 2013

‘Gujarat Rajaya mein Gehoon Ki Vaigyanik
Kheti’ for 56 farmers of Banaskantha
district of Gujarat.

DWR,
Karnal

November
26-27, 2013

Training programme on ‘Precision
Conservation Agriculture for improving
wheat production in South Asia’ jointly
organized by DWR-CIMMYT.

DWR,
Karnal

November
30th, 2013

Training-cum-visit programme for the 42
farmers of Junagarh district of Gujarat
state .

DWR,
Karnal

2

Molecular Breeding Course

Precision Conservation Agriculture

New Projects Launched
••

A new project titled “Global Alliance for improving
Food Security, Nutrition and Economic Growth for the
World’s most Vulnerable Poor” was initiated at DWR,
Karnal under programme ICAR-ICARDA CRP 3.6 Dryland
Cereals. The project was launched on 24th October,
2013 in a meeting held at DWR, Karnal.

••

A project on “Evaluation of different oat genotypes for
agronomic and quality parameters” funded by PepsiCo
India Ltd was initiated during the crop season 2013-14.

Transfer of Technology
Exhibition

Kisan Mela

September16, 2013: participated in exhibition organized by
CCSHAU, Regional Station, Uchani and begged first prize.

September 25, 2013: Organized Regional Farmer Fair at
Bilaspur in Yamunanagar district of Haryana in collaboration
with State Department of Agriculture, Haryana . Honourable,
Ch. Akram Khan, Deputy Speaker, Haryana Vidhan Sabha
was the Chief Guest on this occasion. More than 3000
farmers participated in the Mela.

October 16 -17, 2013: The Directorate organized an
exhibition at Regional Station Dalang Maidan. District Lahaul & Spiti (Himachal Pradesh) during the visit of Dr. S
Ayyappan, DG, ICAR.
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Visits coordinated
Date

Visitors

Date

Visitors

July15, 2013

Students of GAU, Anand

October 25, 2013

105 students from Tamil Nadu Agricultural University

July 23, 2013

50 farmers from NHRDF, Indore

October 25, 2013

52 farmers from Karnataka

August 26, 2013

50 farmers from NHRDF, Chitegarh, Nasik

October 26, 2013

26 farmers from Kullu, Himachal Pradesh

September 5, 2013

20 farmers from Bharatpur, Rajasthan

October 26, 2013

37 farmers from Partapgarh, UP

September 9, 2013

37 farmers from Bhadrak, Odisha

November 7, 2013

25 students from DAV College, Amritsar

September 22, 2013

14 students from NDRI, Karnal

November 12, 2013

19 Agri-Clinic trainees from CARD, New Delhi

September 23, 2013

36 farmers from Ganjam, Odisha

October 3, 2013

94 students from Madurai, Tamil Nadu

November 16, 2013

36 farmers from Odisha

October 5, 2013

32 biology students from Karnal

November 30, 2013

40 farmers from Junagadh, Gujarat

October 7, 2013

31 farmers from Baharatpur, Rajasthan

December 12, 2013

23 farmers from Bathinda

October 7, 2013

81 students from Killikulam, Tamil Nadu

December 19, 2013

30 farmers from Hanumangarh, Rajasthan

October 10, 2013

82 students from Tamil Nadu Agricultural University

December 21, 2013

47 farmers from Pucchmud, Godhara, Gujarat

October 16, 2013

20 farmers from Jhunjhunu, Rajasthan

December 26, 2013

20 women farmers from Bharatpur, Rajasthan

October 21, 2013

146 students from Tamil Nadu Agricultural University

December 26, 2013

35 farmers from Alwar, Rajasthan

Awards and Accolades
••

Paper titled “Complex
GxE interactions and
QTL clusters govern
end use quality traits
in
hexaploid
wheat”
displayed in the poster
session by the National
Chemical
Laboratory,
having Directorate of
Wheat Research as a key
collaborating
institute
got recognized amongst
best posters during the
12th International Wheat
Genetic Symposium (IWGS) held at Yokohama, Japan
from September 8-14, 2013.

••

Ms. Apoorva Arora, SRF working with Dr. Ratan Tiwari
was selected and recognized across the globe by
the Borlaug Global Rust Initiative (BGRI) to present
a research paper “Quantifying stripe rust reaction in
wheat using remote sensing based handheld NDVI
sensor” in BGRI 2013 Annual International Technical
Workshop held at New Delhi from August 19-22,
2013.

••

The Directorate Basket Ball team (Dr. Ratan Tiwari,
Dr. RS Chhokar, Dr. Anuj Kumar, Dr. Ramesh Chand,
Sh. Vinod Khokhar, Sh. Ram Kumar, Sh. PC Babu, Sh.
Om Prakash, Sh. Rajender Sharma and Sh. Bhal Singh)
won the inter zone championship held at Hyderabad
during December17-20, 2013.

Personnel
Joinings
••

Sh. Anil Agarwal, F&AO w.e.f.

01.07.2013

••

Dr. Anil Khippal, Sr. Scientist (Agronomy) w.e.f.

01.07.2013

••

Dr. Subhash Katare, Sr. Scientist (Entomology) w.e.f.

10.07.2013

••

Dr. Sudheer Kumar, Pr. Scientist (Plant Pathology) w.e.f.

19.08.2013

Transferred
••

Sh. TC Sharma, F&AO w.e.f.

30.06.2013

••

Sh. Abhishek Srivastava, Admn. Officer transferred to CSSRI, Karnal w.e.f

07.09.2013

••

Sh. Anil Kumar, Asstt. transferred to NDRI, Karnal w.e.f

10.09.2013

Promotions
••

Sh. JS Paul, AAO has been promoted to the post of Admn. Officer w.e.f .
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