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Proceedings of 28" Meeting of Research Advisory Committee held in hybrid mode on
October 27, 2023

ICAR-1IWBR, Karnal (Haryana)
(Venue: V. S. Mathur Hall)

The 28"meeting of the Research Advisory Committee (RAC) of ICAR-Indian Institute of
Wheat and Barley Research, Karnal was organized in the hybrid mode on 27" October, 2023.
The following were present:

Dr. PL Gautam Chairman
Former Vice Chancellor, GBPUAT, Pantnagar; Chairman PPVFRA and
Chairman NBA, Chennai

Dr. AK Sharma Member
Former Director, ICAR-NBAIM, Mau (UP)
Dr. ML Jat Member

Global Research Program Director, Resilient Farm and Food System,
ICRISAT, Patencheru, Telangana

Dr. PS Birthal Member
Director, National Institute of Agricultural Economics and Policy Research,
New Delhi

Dr. PC Sharma Member
Dean Indraprastha University, New Delhi

Dr. Gyanendra Singh Member
Director, ICAR-IIWBR, Karnal

Dr. Sharat K Pradhan Member
Assistant Director General (FFC), Crop Science Division, ICAR, N Delhi

Dr. Sunil Kumar Member
Principal Scientist, ICAR-1IWBR, Karnal Secretary

Dr Kuldeep Singh could not attend the meeting as he was on tour to Norway. All the
scientists from ICAR-IIWBR, Karnal and scientists from its Regional Stations, Shimla and
Hisar participated in the meeting.

The meeting started with welcome of the Chairman and members of the RAC by the Director
of the institute.

Dr Gyanendra Singh, Director, ICAR-IIWBR, Karnal presented the highlights of the
achievements of the institute including research and other activities. The director informed
that some of the prominent wheat varieties of the institute like DBW187, DBW303, DBW327
are, contributing more than 27% of the total DAC (Department of Agriculture &
Cooperation) indent. Barley variety, DWRB137, is now a pan-Indian variety. He underlined
efforts on wheat improvement including, inter alia, stress tolerance, wheat blast
management, developing climate resilient and biofortified varieties etc. and initiatives for
reaching the farmers via various platforms. Dr Gyanendra Singh also prioritised a few issues
for consideration in future research and management at the institute. These included need for
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training of young scientists, commercialization of rotary disc drill through Agri Innovate,
nature friendly farming, bio-fortified varieties, nutrient/water use efficient technologies,
shortage of administrative and technical staff, and infrastructural / land resource constraints.
The seed production at this institute has now become a role model for other crops. He also
apprised the house about Mega University Hub at ICAR-IIWBR Karnal.

Dr Sunil Kumar, the Member Secretary, RAC, presented the action taken report on
recommendations of the 27" meeting of the RAC held on 13" March, 2023. The RAC
members responded to the recommendations vis-a-vis actions taken. The ATR was accepted
by the committee and appreciated the staff for the progress.After discussion on ATR, the
program-wise presentations were made by Dr B S. Tyagi (Pre-breeding), Dr Ratan Tiwari
(Biotechnology and Plant Physiology), Dr Poonam Jasrotia (Crop Protection), Dr OP
Gangwar (Regional Station, Shimla), Dr SC Tripathi (Resource Management), Dr Sewa Ram
(Quality & Basic Sciences), Dr Om Vir Singh (Barley Improvement) and Dr Satyavir Singh
(Social Sciences) on the achievements made in the research and the future research
programmes (Annexure 1).

The Chairman expressed satisfaction with the progress of different projects. He praised the
hard work by the farmers, researchers, and policy makers for record production during 2022-
23. He lauded the work done in the field of pre-breeding, breeding, varietal development,
seed program, quality improvement, resource management and plant pathology. He suggested
for screening of early sown material which establishes early but flowers with the normal
crop, thus, preventing crop from bird damage. He highlighted importance of AICRP in
impacting Indian agriculture and suggested to pursue for inclusion of barley in “Shree Anna”.

Dr. A K Sharma opined that the work done in the field of wheat and barley was
commendable but at the same time he stressed upon keeping vigil on head scab, pests of
millet and cotton-based crop rotations as the associated pathogens may attack wheat crop. He
also pointed out that third generation problems of insect pests be identified and work be
initiated. He pointed that Karnal bunt and Head Scab may lead to future threats if not
contained.

Dr.ML Jat appreciated the exemplary work on weed management being done by the institute.
He pointed out that huge discrepancy in the yield gaps has been observed in different climatic
zones. He suggested that some analysis be done to decipher the determinants for these yield
gaps. He opined that barley crop can be grown well in areas where salinity is increasing. He
expressed apprehension about scope of organic wheat in a rice-wheat cropping system.

Dr. PS Birthal appreciated the work done in pre-breeding, varietal development, resource
management, quality, and natural farming. He stressed that assessment of economic, social,
and environmental impact of climate resilient varieties, natural resource management
technologies be carried out using standard practices. He also emphasized to explore market
opportunities for commercial production of barley and to execute work focusing the
requirements of the consumers and farmers. He opined that majority research in crop science
is on increasing yield and more efforts are needed on value addition and processing.



Dr. SK Pradhan, ADG (FFC), applauded the work being done at ICAR-IIWBR, Karnal and
the growth rate of wheat productivity, contents of protein, iron, and zinc in last few decades
in comparison to rice. He suggested that there is a need to have climate smart varieties which
adjust to the changing climate. He stressed the involvement of speed breeding, enhanced
accuracy in phenotyping and use of GWAS for abiotic stresses and physiological traits. Dr
Pradhan pointed out that though resounding work has been done by the wheat breeders and
identified genotypes with special traits, breeders should also identify genes for drought and
high temperature tolerance. Since, barley is also one of the important crop and thus, scientists
should put effort to strengthen work on it.

Dr. P C Sharma appreciated the team IWBR and suggested that ICAR should be more open
for collaborations, resource sharing and restricting duplication in research so that resources
are efficiently utilized. He emphasized the relevance of nutrient and water-use efficiency that
are going to be very relevant in future. Dr Sharma advocated for early sowing to ward off this
stress utilizing information on wheat genomics.

During the detailed and long discussion, following general suggestions were made.
General suggestions:

1. Genetic studies on identification of novel gene(s) for biotic and abiotic stresses and
convergence of multiple traits using non-allelic diverse donors in elite genetic
backgrounds should be done. QTLs / genes for drought and high temperature
tolerance should be identified.

2. Importance should be given for development of varieties with traits suitable for
processing technology and value addition. Feedback should be taken from the farmers
regarding their requirements and research should be focused on similar lines.

3. Collaborations should be established with other institutions for high throughput
phenotyping and genotyping.

4. Virulent pathogen strains of Karnal bunt may be collected from KB prone areas and
corresponding genes conferring resistance against these be elucidated. Both the
models (mixed and general linear models) to be worked out for r? value for
comparison and to have realistic estimate. For information on Karnal Bunt, Pantnagar
location can be used as it is a hot spot to screen for Karnal Bunt.

5. Basic research should be promoted and focused on development of mega/single
varieties which have multiple features such as abiotic/ biotic stress (multiple diseases)
and heat tolerance and biofortified as per vision 2030/2050. Advance technologies
like precise phenotyping, chip-based studies, speed breeding, genome editing etc. may
be combined to develop such varieties.

6. Mechanization of breeding trials should be a top priority

7. Augmenting seed distribution system further, some private companies like Amazon,
Flipcart etc. may be roped in.

8. An extensive exhaustive study of the impact of Wheat AICRP programme on Indian
agriculture in terms of number of varieties released, area covered, seed
disseminated/sold, human resource developed, and social impact on employment



generation, livelihood and R&D efforts may be conducted and widely disseminated
for general awareness.

9. It was suggested that biofortification studies both at genetic as well as agronomic
management level should continue.

10. Work on nano-urea should continue for offering comprehensive recommendations.

11. Develop a sample questionnaire for the farmers for quantity of pesticides used during
storage of wheat grains. The samples should also be collected from AICRP centers
and analysed for the pesticide content and traces.

12. The institute may prepare a herbarium of weeds and wild relatives of wheat and
barley.

13. There is need to document impact assessment of technologies i.e. how much money
has been generated due to adoption of different technologies, using services of an
economist. Such studies should be a continuous process and presently we can take
help of NCAP. Social scientist should calculate return on investment.

14. Millets are prone to ragi blast and recent popularization and cultivation of millets in
wheat growing regions may affect wheat. So, proper survey and surveillance have to
be carried out in early stages. Mealy-bug is attacking cotton in cotton -wheat cropping
system. This insect may also spread to wheat as well. Hence, suitable measures are
required.

15. Rust pathotypes prevalent in Ladakh region be monitored to keep vigil on the possible
movement of the pathotypes outside Ladakh region.

16. Extensive efforts including brain storming session may be helpful in developing
comprehensive strategy for increasing area under barley. The focus is needed for
breeding of varieties suitable for farmers and consumers. Barley crop has potential in
hilly areas, rainfed ecosystems and salinity prone areas. The linkages with the barley
industry and National Institute of Nutrition, Hyderabad may also be useful. It was
suggested to contact Door Darshan for special programmes on importance of barley
crop.

Recommendations:
After deliberations, following specific recommendations were offered by the RAC:

1. Basic research should be promoted and focused on development of mega/single
varieties which have multiple features such as abiotic/ biotic stress (multiple disease)
and heat tolerance and biofortified as per vision 2030/2050. Advance technologies
like precise phenotyping, chip-based studies, speed breeding, genome editing etc. may
be combined to develop such varieties. Efforts be made to do high throughput gene-
based identification of QTLs in wheat.

2. Efforts should be made for system-based research through collaboration with relevant
NRM institutions of ICAR. IIWBR should start a focussed program for tailoring
genotypes for conservation agriculture/regenerative agriculture/natural farming/
organic farming. Standardization of complete package of practices from sowing to
harvesting for wheat and barley under natural/organic farming. Long term
experiments be conducted under natural/organic farming for data generation including



monitoring of soil health and grain/nutritional quality efc. A case should be made for
rotary disc drill machine to come under subsidy program of Government for its larger
uptake by the farmers.

3. Studies should be taken up on the efficacy of pesticide sprays with drone vs. normal

pump sprays to evaluate the saving, if any, in terms of dosage, efficacy, economy etc.

4. Survey and surveillance for crop health and pest monitoring be taken up under
changing climate using modern tools like drone technology following relevant
regulations.

5. The model seed distribution system evolved by the Institute should be augmented by
roping in public, private and NGO sectors.

6. Technological and scientific data of ICAR-IIWBR should be documented in English
and Hindi in the form of articles, bulletins, leaflets, documentary films etc. The
impact of climate resilient varieties and natural resource management technologies in
wheat in terms of economic and ecological benefits may also be assessed and
documented.

7. Explore market opportunities for commercial production of barley and develop
comprehensive strategy for its area expansion. The scientific data generated/available
so far for the promotion of barley should be compiled in English and Hindi and
disseminated through appropriate social/print/electronic media. Efforts should be
made to pursue inclusion of barley in “Shree Anna” in view of its nutritional value
and potential.

The Chairman and members of RAC, and scientific staff remembered the outstanding
contributions of Prof. (Late) MS Swaminathan and the entire house rendered homage to the
divine soul by observing silence. The Chairman RAC and members also visited facilities at
ICAR-ITWBR during the RAC.

The meeting ended with the vote of thanks to the chair, members of RAC and staff of
ICAR-IIWBR by the member secretary.
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Annexure 1 (List of projects)

Crop Improvement
Wheat improvement for enhancing genetic gain and productivity under changing climate
(CRSCIIWBRCL20200020195)
Programme Leader: Dr. BS Tyagi

Project 1. Developing high yielding and climate resilient wheat varieties (PIl: Dr. BS Tyagi
Project 2: Pre-breeding and germplasm enhancement (PI: Dr. BS Tyagi)
Project 3: New insights & basic studies for integrating molecular, physiological and

bioinformatics tools for augmenting wheat improvement (PI: Dr. Ratan Tiwari)

Crop Protection
Biotic stress management in wheat (CRSCIIWBRCL20200030196)
Programme Leader: Dr. Poonam Jasrotia (PI-CP)

Project 1: Management of biotic stresses of wheat by integrating innovative approaches (PI:
Dr. Poonam Jasrotia)

2.1 Mapping phenotypic diversity in wheat and barley rust pathogens, identifying resistance
sources, and upkeep of culture collection (PI: Dr. O.P. Gangwar)

Resource Management
Enhancing the productivity, sustainability and resilience of wheat-based cropping systems
(CRSCIIWBRCL20200040197)
Programme Leader: Dr. SC Tripathi (PI-RM)

Quality & Basic Sciences
Wheat Improvement for Industrial and Nutritional Quality (CRSCIHWBRSL20200050198)
Programme Leader: Dr. Sewa Ram (P1-QBS)

Barley Improvement
Barley For Feed, Food and Industrial Purposes (CRSCIIWBRCL20200060199)
Programme Leader: Dr. Omvir Singh (P1-BI)

Project 1: Barley improvement and technological interventions for yield, quality, biotic and
abiotic stress tolerance for better farmers’ livelihood (PI: Dr. Om Vir Singh)

Social Sciences
Technology Outreach and Impact Evaluation (CRSCIIWBRSL20200070200)
Programme Leader: Dr. Randhir Singh w.e.f 07.12.2022.
Project 1: Evaluation, Dissemination and Impact Assessment of Production Technologies (PI:
Dr. Randhir Singh)




Action taken on the recommendations of 27t" RAC (13 March, 2023)

S.
No.

Recommendations

Action taken

1.

Increasing the productivity of wheat
will always remain priority area of
research being one of the staple foods
and from export perspective. Now our
efforts should be to get higher
productivity using sustainable and
resource-use efficient varieties and
technologies.

e Total of 124 advance lines were evaluated
under station trials, out of which 30 entries
were found promising for higher
productivity and promoted to different
NIVTs (2023-24).

e The entries, namely DBW471 to DBW475
were highly input-responsive, while entries
DBW465 to DBW468 were highly suitable
for restricted irrigated conditions.

All the related non-progenitor species
with distantly related genomes used
for introgression of useful variability
for various traits be introgressed with
recipient wheat and durum stocks
capable of inducing homoeologous
chromosome pairing. The mono 5B
and phlb mutant of Phl gene stocks
are available with the Eternal
University, Baru Sahib, HP which
should be obtained, maintained and
utilized in wide hybridization
programme for introgression of useful
variability without any linkage drag.

¢ All the available non-progenitor species viz.
Ae. peregrina, Ae. ovate, Ae. geniculate, Ae.
kotschyii, and others were studied for
various abiotic stresses and have been used
for introgression into wheat cultivars.

e Ae. speltoides accessions with ph mutant
were used in crossing program to increase
the pairing and recombination.

e Ae. mutica has been used in crossing to
develop high Zn and Fe lines.

Recombinants of 1RS.1BL
translocation without the secalin
locus for sticky dough and with and
without Gli-B1 and Glu-B3 are
available in the Eternal University,
Himachal Pradesh in HY wheat
background which should be obtained
and used in breeding programme as
the major QTL for root traits on 1RS
lead to 5-10% increase in grain yield
under abiotic heat and drought
stresses.

o Secalin free lines from Eternal University is
being procured and will be sown during
upcoming crop season.

e A set of 700 wheat genotypes including
released varieties and Indian landraces were
screened for the presence of 1B/1R
translocation using SCM9 molecular
marker. More than 40% of the released
varieties were having this translocation.
However, new wheat varieties released
during last one decade were found to be free
from this translocation.

Terminal heat stress in wheat is
becoming a recurrent phenomenon in
recent years. The beneficial effect of
timely sowing, zero-tillage, residue
retention, micro-irrigation and use of
chemical sprays along with suitable
varieties need to be assessed and
quantified.

e Early sowing and zero tillage with residue
retention help in improving the wheat
productivity and mitigating the terminal heat
stress effect. The early sowing (second
fortnight of October) along  with
conservation tilled wheat produced 5.5 to
16.0% higher grain yield compared to timely
sown (mid-November) conventional
practice in northern Indian Plains.

e Spray of 2% KNOs at anthesis stage helps in
mitigating the terminal heat stress in wheat.
There was yield gain of about 5% when
wheat canopy was cooled by sprinkling




water on the day when temperature rises
above 30 °C.

Varieties in seed chain DBW187, DBW303,
DBW222, DBW327, HI1634 along with
two new varieties DBW371, DBW372 and
DBW 316 are found to be heat tolerant.

Some of the related wild species such
as Ae. speltoides, Ae ovate and Ae.
tauschii have been reported to have
heat tolerance systems. Concerted
multidisciplinary and institutional
efforts should be made to characterize
and introgress heat tolerance in
wheat.

The heat tolerant accessions of the wild
species like Ae. speltoides, Ae ovata and Ae.
tauschii have been identified and utilized for
introgression of the desirable trait(s) into
wheat.

Synthetic hexaploid wheat lines were also
used for introgression of heat and drought
tolerance into agronomic base varieties viz.
HD2967, HD3086, DBW17, DBW187.

CRISPR-Cas9 system for gene
editing with high frequency of
Agrobacterium mediated
transformation in a HY cultivar DBW
187, IIWBR Karnal be further
strengthen its collaborative efforts to
identify the genes for Vyield
components (like GW2), disease and
insect pest resistance, abiotic stress
tolerance and improvement of
nutritional quality traits for large
scale gene and genome editing.

Standardized the  SDN1  mediated
CRISPR/Cas9 genome editing method in
HY cultivars DBW187 and DBW303. Work
is underway for different genes associated
with improving Grain weight (GW2), Fe and
Zn (ITPK1), Nitrogen use efficiency
(ARE1l) and heat tolerance (ProDH) in
wheat.

Effiorts have also been made to get external
funding (DBT).

Emphasis should be given to enhance
bioavailability of micro-nutrients by
lowering grain phytic acid and
enhancing phytase activity. The
newly identified high grain phytase
mutant in PBW 502 with comparable
yield potential should be thoroughly
characterized, mapped and shared for
marker assisted breeding in HY'Vs.

Major emphasis has been given on
enhancing bioavailability of Fe and Zn by
reducing phytic acid and enhancing phytase
levels in wheat. High yielding high phytase
line has been registered at NBPGR which
has been utilized in breeding for developing
high phytase lines.

Materials are at different stages of
development (BC1F1 to F5 stages).
Identified some of the transgressive
segregants having 5 fold more phytase levels
(>3500 FTU/Kg) than PBW502 and lower
phytic acid (<0.9%). Major QTL for phyic
acid in mutant with low phytic acid has been
identified on chromosome 3A explaining 43
% of variability in phytic acid.

The work on identification of novel
QTL for important traits using
GWAS, miRNAs, biodiversity
analysis etc. should be focused to map
the QTL for marker assisted selection
and pyramiding.

In GWAS study, two significant QTLs,
qWSC-3B.2 (83.69-85.27cM) and qWSC-
7A.2 (29.86-30.66cM) were identified as the
key loci associated with water-soluble
carbohydrates (WSCs) metabolism under
water-stressed conditions.

GWAS panel of 280 genotypes was
genotyped using a 35K Axiom array and did
phenotyping in multiple environments. A




total of 26 marker-trait associations (MTAS)
were detected on 18 chromosomes covering
the A, B, and D sub-genomes of bread
wheat. The GPC showed the maximum
MTAs (16), followed by NDVI (6), and
TKW (4).

A total of 41 Bonferroni-corrected MTAS
including 17 for stem rust and 24 for stripe
rust were identified covering all three sub-
genomes. For stripe rust, four MTA
combinations including (AX-94990952 +
AX-95203560 + AX-94723806 + AX-
95172478) showed the best combination
with an ACI score of 1.36. Similarly, for
stem rust, two MTA combinations, namely,
(AX-94883961 + AX-94843704) and (AX-
04883961 + AX-94580041 + AX-
94843704) were identified.

Work on identification of  novel
QTLs/gene(s) for disease resistance (stripe
rust, Karnal bunt, loose smut) is being taken
up through bi-parental populations.
PBW343/W8627 RIL population is being
used for mapping rust resistance (stripe and
leaf rusts). Another mapping RIL population
(HD2967/WH542) has been genotyped with
DArT SNP panel and will be phenotyped
across multi-environments during 2023-24
for identifying gene(s)/QTLs responsible for
grain shape and size.

Identified 25 novel microRNAs in two
contrasting wheat genotypes
(NI15439/WL711) under drought stress.

The long term study on CA involving
ZT and in-situ residue recycling in
wheat based cropping system should
be critically reviewed, and the effects
on crop productivity, resource use
efficiency, pest dynamics and carbon
and water footprints should be
worked out.

In double no till rice-wheat system, the
infestation of Rumex dentatus and Medicago
denticulata increased over the time.
Whereas triple no till system in maize-
wheat-green gram decreased the infestation
of Cyperus rotundus. Continuous growing
of maize-wheat — green gram under CA (7
years) enhanced the maize grain yield (5-
7%) and organic carbon content from 0.37 to
0.60%.

10.

Rotary Disc Drill (RDD) appears to
have several advantages over other
available seed drills for sowing wheat
in residue retained conditions.
Accordingly, immediate steps are
needed to commercialize RDD so that
heavy residue load of the previous
crops of rice, maize, sugarcane etc.

Patent of Rotary Disc Drill (RDD) has been
filed. First examination report and hearing of
case have been completed. For
commercialization various industries have
been contacted. So far, one industry has
shown its willingness with Agriinnovate
India Ltd. for RDD’s commercialization.




can be managed using a lower HP
tractor in an efficient manner.

11.

Bioagents and endophytes play an
important role in managing biotic
stresses and also improve the soil
health. Therefore, research initiatives
should be taken for exploring
potential bioagents, and endophytes
for sustainable and eco-friendly
management of biotic stresses in
wheat and barley.

e The research initiatives have been made to

explore the potential of endophytic bacteria
as a prospective option to manage head scab
of wheat. A total of 112 endophytic bacilli
were isolated from different wheat
genotypes with an aim to identify
prospective antagonistic strains against F.
graminearum. In field study, a combination
of three strains (B. clarus NOKO09 + B.
subtilis NOK33 + B. amyloliquefaciens
NOK109) displayed a remarkable reduction
in HS disease index.

12.

Keeping into consideration the high
incidence of Karnal Bunt in certain
wheat surplus states and its zero
tolerance in international trades in
many countries the work on the
identification, mapping and
pyramiding of major genes for Karnal
Bunt resistance should be taken up in
collaboration with other SAUs and
institutions to develop KB resistant
cultivars. The cultivation of durum
wheat and barley should be
recommended in certain KB hot spot
blocks including NWPZ.

A MAGIC population of 16 parents has been
developed using 8 recipients and 8 donors
for Karnal bunt resistance. The F2s will be
planted during 2023-24 and be further
advanced to get population.

Screening for KB resistance is being carried
out for second year at Karnal, Hisar,
Ludhiana, & Gurdaspur using artificial
inoculations.

NIVT-4 (Durum) trial has been initiated in
NWPZ also.

13.

There is a wide spread incidence of
wheat aphid infestation and use of
insecticidal spray for its control. The
work on the aphid resistant/tolerant
accessions of two related wild species
Aegilopes tauschii and Ae ovate
identified at IIWBR should be further
strengthened for introgression and
development of aphid resistant wheat
cultivars.

Twelve accessions of Aegilops tauschii (15,
17,18, 123, 129, 3758, 14336, 14338, 3761,
9795, 3806 & 13757) were found resistant to
aphids. Few of these are being utilized in
crossing program by the breeders.

14.

A number of HY wheat cultivars with
resistance to wheat blast have been
identified. Efforts should be made to
test some of these cultivars for their
possible release in north-eastern zone
to provide a belt for checking the
spread of blast pathogen to other
adjoining areas of wheat cultivation.

Total 350 wheat genotypes including NIVT
entries were evaluated at Bangladesh and
Bolivia in collaboration with CIMMYT,
Mexico, out of which, 23 genotypes were
found to be immune, 74 genotypes exhibited
resistant reaction (Score<10).

During the last few years, varieties such as
DBW187, DBW252, PBW826, HI1653,
HI11654, DBW316 and DBW 377 (I),
resistant to wheat blast, have been released.
Two genetic stocks, DBW325 and
DBW342, have been registered with
NBPGR, New Delhi for wheat blast
resistance/tolerance.




15.

Barley is a short duration and abiotic
stress tolerant crop with useful
variability for further improvement.
Keeping in view the climate change,
the work on development of high
yielding, lodging tolerant and good
chapatti making hull less barley
cultivars with erect flag leaves should
be strengthened.

e Crosses have been made to develop high

yielding lodging tolerant varieties of hull-
less barley.

16.

With very low incidence of leaf rust
and high incidence of stripe rust, the
major emphasis had shifted to
identify new sources for stripe rust
resistance and due to very narrow
base of leaf rust resistance among the
wheat cultivars in India it has started
appearing again in high proportion.
Efforts should be made to identify and
deploy diverse sources of resistance
for both the rusts.

Breeding program is prioritizing to both rust
diseases (yellow and brown). During 2022-
23 wheat cropping season, out of 134 lines,
DBW386, DDW61, HI1636, and PBW889
were resistant to both brown and yellow
rusts. Additionally, six lines, DBW443,
HI1634, HI1668, HI1672, LOK79 and
MP3288 were resistant to brown rust and
twelve lines CG1036, DBW397, GW538,
HD3469, HI1669, HI1670, HI8841,
NIAW4028, UAS481 and WH1310 carried
resistance to yellow rust.

Germplasm accession CPIIWBR-266 was
identified as resistant germplasm to leaf rust,
while, CPIIWBR-121 showing yellow rust
resistance has been registered (by PGRC).

17.

The United Nations Organization has
declared 2023 as the international
year of Millets on behest of India
which is growing a number of millets
for food and feed. Most of the millet
crops are grown in Kharif season
under rainfed and marginal areas. The
development of cropping systems of
wheat-millets under rainfed
cultivation may be explored.

The trials have been initiated by including
pearl millet-wheat cropping pattern under
CA and CT and this system is being
compared with other cropping systems.

18.

Nano-Urea has shown variable and
inconsistent results across locations.
It is essential to generate authentic
data on Nano-Urea and now also on
Nano-DAP as well, which are being
promoted for reducing dependence on
chemical fertilizers and improving
nutrient-use efficiency

Based on results of the multilocational trials
under AICW&BIP, two foliar sprays of
either nano urea at 1600 ml/ha or 5% urea in
400 litres of water at tillering and jointing
stages along with 75% RDF produced
statistically similar yield as with RDF in
NWPZ, NEPZ, CZ and PZ under irrigated
timely sown and restricted irrigated
conditions. It improved the grain yield (3.0-
5.0 g/ha) in NWPZ, NEPZ, CZ and PZ over
RDF under irrigated timely sown conditions.
The study on nano-DAP is also being done
at ICAR-IIWBR, Karnal




