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Registering a historic harvest at 95.85 mt and
1.83 mt respectively for wheat and barley in
2013-14, the current rabi season (2014-15) has
started very well and the farmers are
enthusiastic in taking up sowing of wheat and
barley. Based on the recommendation of the
Commission for Agricultural Costs and
Prices(CACP), the Government of India has announced a support price of INR 1450 and
INR 1150 respectively per quintal of wheat and barley for the marketing season 201516. The increased support price over its previous year has been an incentive for farmers
to devote more area under wheat and barley. As per the early estimates, wheat has been
sown in around 30 mha and barley has covered an area of 0.71mha and the sowing area is
still counting.
Farmer's interest is the utmost priority for ICAR-IIWBR and considering the vagaries of
monsoon in the ongoing Rabi season, the organisation has formulated contingency
measures and many outreach programmes which have been planned for
implementation by diverse scientist groups. ICAR-IIWBR has ﬁnalised its Vision 2050
document focusing on the emerging production challenges like burgeoning population,
pressure on cultivable land, declining farm size, shift in consumption pattern coupled
with the negative impact of climate change. The uncertainty in future production will be
taken care by technologies which are socially relevant, economically viable and
environmentally sustainable.
This issue furnishes salient information on identiﬁed genotypes, research briefs,
meetings, trainings, awards, transfer of technology along with the personnel details
during the period under report. Suggestions for improving the content of the newsletter
will be highly appreciated.
Finally, I acknowledge your kind support for ending this year with glorious
accomplishments.

Photography
Rajinder Kumar Sharma

(Indu Sharma)

ICAR - Indian Institute of Wheat & Barley Research
Upgradation of the Directorate of Wheat Research to Indian Institute of Wheat and Barley
Research
The council has upgraded the Directorate of Wheat Research
to Indian Institute of Wheat and Barley Research as approved
in the EFC of XII ﬁve year plan vide council letter no.
CS.13/11/2014-IA-IV dated November 17, 2014. By doing so,

the council has given more responsibility to the IIWBR in
formulating strategies to ensure sustainable improvement in
the production and productivity of both wheat and barley
crops.

Wheat and Barley Varieties Identified
Varieties Identified

Seminar Hall, JNKVV, Jabalpur on 23 August, 2014 under the
Chairmanship of Dr. Swapan K. Datta, DDG (CS), ICAR New
Delhi.

Following Wheat and Barley varieties were identiﬁed during
the varietal identiﬁcation committee meeting held at DES
Production condition

Areas of adoption

WH 1142

Restricted irrigation,
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 107

Irrigated, Late sown

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

HD 3118

Irrigated, Late sown

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

HI 8737 (durum)

Irrigated, Timely sown

Madhya Pradesh, Chhattisgarh, Gujarat, Kota & Udaipur
divisions of Rajasthan and Jhansi division of Uttar Pradesh

DBW 110

Restricted irrigation,
Timely sown

Madhya Pradesh, Chhattisgarh, Gujarat, Kota & Udaipur
divisions of Rajasthan and Jhansi division of Uttar Pradesh

UAS 347

Rainfed, Timely sown

Maharashtra, Karnataka and plains of Tamil Nadu.

UAS 446 (durum)

Rainfed, Timely sown

Maharashtra, Karnataka and plains of Tamil Nadu

RD 2849 (Malt)

Irrigated, Timely sown

Punjab, Haryana, Western 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.

DWRB 101 (Malt)

Irrigated, Timely sown

Punjab, Haryana, Western 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 959 (Feed)

Irrigated, Timely sown

Madhya Pradesh, Chhattisgarh, Gujarat, Kota & Udaipur
divisions of Rajasthan and Jhansi division of Uttar
Pradesh

Variety
Wheat

Barley
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Research Notes
Release of new wheat variety DBW 107 for late sown, irrigated condition of North Eastern Plains
of India
Wheat is one of the major rabi crop in the eastern India. Most
of the areas follow rice-wheat cropping system and thus, the
delayed harvesting of rice results in delayed sowing of wheat
crop. This shorter crop season exposes the wheat crop to
heat stress during grain ﬁlling period. Terminal heat stress is
one of the major abiotic factors that adversely affects the
wheat production in NEPZ. Among biotic stresses, leaf rust
and foliar blight are crucial to wheat crop. Thus, there exist a
need for a short duration high yielding wheat genotype with
disease resistance and tolerance to terminal heat stress.
Working with above objective, the IIWBR (earlier DWR),
Karnal has developed bread wheat variety DBW 107 which
was released in 2014 for late sown, irrigated condition of
NEPZ comprising Eastern Uttar Pradesh, Bihar, Jharkhand,
West Bengal and plains of Assam state.

New Wheat variety DBW 107

white ears with amber coloured, oblong shaped, hard
textured grains with 39.0g 1000-grains weight. DBW 107 was
highly resistant to brown rust (ACI-3.7) and leaf blight (Av.
score: 24 in natural, 36 in artiﬁcial). This variety had better
chapati and bread qualities with 12.8% protein. It possesses
44.6 ppm Fe, 35.7 ppm Zn and 4.15 ppm yellow pigment. In
nutshell, DBW 107 has a good combination of traits that makes
it ﬁt for rice-wheat, potato-wheat, pea-wheat crop rotations
that will give maximum economic return to the farmers of
NEPZ.
SK Singh, V Tiwari and Indu Sharma
ICAR-IIWBR, Karnal

Wheat variety DBW 107 showed a mean yield of 41.3q/ha in
yield evaluation trials of AICW&BIP under late sown irrigated
conditions of the NEPZ during 2011-12 to 2013-14 with yield
potential of 68.7q/ha. It yielded 4.8% higher than the best
check variety DBW 14. DBW 107 was also categorized as
tolerant to heat stress based on heat susceptibility index (HSI).
DBW 107 owered in 70 days, matured in 109 days and had
plant height of 89 cm. It had tapering, medium dense

DBW 110: A new wheat variety for timely sown, restricted irrigation condition of Central India
Wheat is one of the major rabi crop in the central zone of
Indian wheat belt where wheat is grown in warmer climatic
conditions due to limited water availability and higher
temperatures during crop period. Under these conditions,
wheat is exposed to terminal heat stress conditions at early
grain ﬁlling stage and limited water availability as major abiotic
factors. The brown and black rusts are also crucial biotic
stresses that affect wheat yields. Keeping this in view, Wheat
improvement for warmer areas programme was initiated at
IIWBR (earlier DWR), Karnal which resulted in development
and release of wheat variety DBW 110.

New Wheat Variety DBW 110

This new high yielding wheat variety DBW 110 was released by
the CVRC for timely sown, restricted (limited) irrigation
condition of central zone. This variety showed mean yield of
39.0q/ha in yield evaluation trials of AICW&BIP under timely
sown restricted irrigation conditions of the central zone during
2011-12 to 2013-14 with yield potential of 50.5q/ha. DBW 110
yielded signiﬁcantly higher than the check varieties HI 1500
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(20.0%) and MP 3288 (5.4%). DBW 110 owered in 79 days
and matured in 124 days and had plant height of 89 cm and 1000grains weight of 43.0g.
DBW 110 also showed signiﬁcant yield advantage of 21.1% over
check variety HI 1500 and 7.0% over MP 3288 in agronomical
trials. It produced 41.7% and 60.3% yield superiority over
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test weight. It also had better nutritional qualities as it possesses
38.2ppm Fe, 41.3ppm Zn and 3.94ppm yellow pigment. It is
expected that wheat variety DBW 110 will fulﬁl the expectations
of the farmers so that they can harvest maximum under
restricted irrigation condition.

rainfed crop in the availability of one and two irrigations,
respectively. It also showed highest grain number /spike (27.7)
and boldest grains (46.5g TGW) in agronomical trials. DBW 110
is highly resistant to brown (ACI-4.1) and black (ACI-7.3) rusts
and karnal bunt (Av. score 2.0). With respect to quality
parameters, DBW 110 has better chapati and bread qualities
with 12.2% protein, 54.0ml sedimentation value and 81.3kg/hl

SK Singh, V Tiwari and Indu Sharma
ICAR-IIWBR, Karnal

DWRB 92: Timely sown irrigated malt barley
Barley is cultivated since ancient times and being used for
traditional, industrial, medicinal and many novel end uses. It is
considered as fourth largest cereal crop worldwide with a
share of 5.5-6% of the total cereal production. Barley is also
considered as industrial crop for malt production. Barley malt
is used in hard liquors, beer, malted milk, avourings and in
many food stuffs i.e. biscuits, bread, cakes, desserts etc.
DWRB 92 is a new malt barley variety and was developed at
IIWBR Karnal using pedigree method. The variety was
identiﬁed during 52nd wheat and barley workshop and
subsequently was released and notiﬁed by CVRC vide Gazette
Notiﬁcation S.O. No. 1146 (E) dated on 24th April, 2014 for
irrigated timely sown conditions of North Western Plains
Zone (NWPZ). DWRB 92 (DWR28/DWR45) was tested at a
total of 31 locations with three checks viz. DWRUB 52 (tworow type), K 551 and BH 902 (both six-row type) under
coordinated evaluation trials. DWRB 92 exhibited average
grain yield as 4981 Kg/ha (mean of 31 trials over 3 years).
DWRB 92 revealed superiority in grain yield over six-row
zonal check K 551 (10.86%) and two-row zonal check
DWRUB 52 (1.61%). The variety DWRB 92 was also
numerically higher over six-row feed barley check BH 902. At
recommended nitrogen dose, DWRB 92 revealed numerical
superiority for grain yield over all the checks i.e. DWRUB 52
(2.62 %), K 551 (5.48 %) and BH 902 (0.46 %), respectively.

New Malt Barley Variety DWRB 92

DWRB 92 is erect type in growth habit with mean maturity of
about 131 days and having average plant height of 95cm. Spikes
are intermediate in density and erect attitude. Awns are long
and yellow in colour. Grains are bold with medium hard
texture, oblong shaped and yellow in colour.
DWRB 92 exhibited speciﬁc advantage for important malting
traits namely per cent bold grains, 1000 grains weight,
germinative energy, malt friability, diastatic power and wort
ﬁltration rate over all the checks. It was comparable with tworow check DWRUB 52 for other quality traits like hectolitre
weight, protein content, husk per cent, malt yield per cent, hot
water extract and Kolbach index etc. under timely sown
conditions.

Malting quality traits of DWRB 92 under coordinated trials
Quality parameter

DWRB 92
(2-Row)

DWRUB 52
(2-Row Check )

K 551
(6-Row Check)

BH 902
(6-Row Check)

1000 grains weight (g)

53

46

43

44

11.9

11.0

12.3

10.5

95

94

86

91

105

99

103

104

Hot Water Extract (%fgdb)

79

80

79

79

Wort Filtration rate (ml/hr)

231

210

226

206

Kolbach Index (S/T nitrogen)

39

40

39

39

Protein (%)
Germinative Energy (% )
0

Diastatic Power ( Linter)

Vishnu Kumar, RPS Verma, AS Kharub, Dinesh Kumar, Jogendra Singh, R Selvakumar, Rekha Malik and Indu Sharma
ICAR-IIWBR, Karnal
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DWRB 101: Timely sown malt barley for NWPZ
DWRB 101 is a new malt barley variety, which was developed
using pedigree method at IIWBR, Karnal. The variety was
identiﬁed for irrigated timely sown conditions of North
Western Plains Zone (NWPZ) during 53 r d All India
Coordinated Wheat and Barley Worker's Meet held at JNKVV,
Jabalpur during August 22-25, 2014.
DWRB 101(DWR28/BH581) was tested at a total of 31
locations with four checks viz. DWRUB 52 and DWRB 92
(both two-row type), and K 551 and BH 902 (both six-row
type) under coordinated evaluation trials. DWRB 101
exhibited average grain yield as 5010 Kg/ha (mean of 31 trials
over 3 years). DWRB 101 depicted superiority in grain yield
over two-row malt barley checks DWRUB 52 (6.6%), DWRB
92 (4.8%) and six-row checks K551 (15.2%) and BH 902
(7.7%), respectively. In agronomical trials, at recommended N
dose, the proposed variety DWRB 101 showed numerical
superiority for grain yield over both two-row malt barley
checks i.e. DWRUB 52 (6.88%) and DWRB 92 (1.86%),
respectively.

New Malt Barley Variety 101

water extract (80.3%)and Kolbach index value 40. The newly
developed variety would be gainfully utilized in “Contract
Farming” by malt based industries and also by farmers due to
its high yield levels, better disease resistance and malting
quality traits.
Quality parameters of DWRB 101 and checks DWRUB 52
and DWRB 92

DWRB 101 is having resistance to yellow rust under ﬁeld
conditions (natural scores=0) and also has speciﬁc advantage
over recent malt barley check DWRB 92 under artiﬁcial
inoculations. DWRB 101 also depicted better resistance to leaf
blight over all the checks under ﬁeld conditions with double
digit scores of 13 (2012-13) and 12 (2013-14), respectively.
DWRB 101 is erect type in growth habit with mean maturity of
about 132 days and having average plant height of 97cm. Spikes
are erect, tapering in shape with rudimentary lateral orets.
Grains are bold with medium hard texture, oblong shaped and
yellow in colour having 1000 grain weight of 47g.

DWRB
101
66.1

DWRUB
52
65.4

DWRB
92
63.5

Husk (%)

11.3

11.3

11.4

Protein (%)

11.0

10.9

12.5

Malt Yield (%)

85.5

85.3

84.3

Malt Friability (%)

63.9

60.1

57.5

Diastatic Power
(0Linter)

101.0

105.0

109.0

Hot Water Extract
(%fgdb)

80.3

79.1

79.0

40.0

40.0

39.0

Quality traits
Hectolitre Weight
(Kg/hl)

In malting quality analysis, DWRB 101 (61/90) has shown
advantage over both two row malt barley checks i.e. DWRUB
52 and DWRB 92 for important quality traits viz. hectolitre
weight, husk content, malt yield, malt friability and hot water
extract. DWRB 101 revealed hectolitre weight (66.1 kg/hl),
grain protein content (11.0 %), malt yield (85.5%), hot

Kolbach Index
(S/T nitrogen)

Vishnu Kumar, RPS Verma, Jogendra Singh, AS Kharub, Dinesh Kumar, R Selvakumar, Rekha Malik and Indu Sharma
ICAR-IIWBR, Karnal

Decision Support System for yellow rust disease in wheat
The process of DSS for yellow rust disease was developed
because it causes maximum damage in wheat crop. The losses
to crop yield are more in two zones i.e., Northern Hills &
North West Plains Zone, because of maximum occurrence of
this disease in these zones. Adult plant response of AVT-II year
data for 16 years was selected to make the DSS database.

Decision making is an art of selecting most desirable,
reasonable and responsible choice among alternatives.
Decision support systems (DSS) are a subset of computerbased information systems. A DSS is described as a computer
based interactive human - computer, decision - making system
that supports decision makers rather than replacing them.
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Varieties) : Wheat Crop based DSS developed in asp.net
for yellow rust resistant varieties, using Microsoft Visual
Studio 2008. It uses three layers architecture including :1. Presentation Layer Asp.net
Front End
2. Application Layer
c# Programming modules
3. Data Access Layer
Ms- Excel
This software provides a facility to select variety and then gives
detailed information i.e., zone, variety name, parentage, year
of release, species, variety Image, 16 year ACI scoring and rust
resistance graph of that variety in below format.

Planning process includes the very important step of selecting
varieties over the selected years. It is based on their high ACI
scores, zone wise importance of the variety and repeated
occurrence of the variety in adult plant response trial over the
years. After completing the total planning process the
database and the software development is accomplished.
• Database :DSS Database (Ms-Excel) of 16 years for
stripe rust resistance (ACI scoring) in NHZ & NWPZ
wheat varieties is developed.
• DSS Software WHYRV (Wheat Yellow rust Resistant

Suman Lata, Ravish Chatrath, Yogesh Sharma, P Chandrababu and Anita Meena
ICAR-IIWBR, Karnal

Assessing the heavy metal accumulation in plants and safety of primary agricultural produce
Iron and Lead concentrations in all food crops and nickel
concentrations in Kharif season ﬁeld crops appeared to be the
key contaminants. Thus, the investigation clearly indicated the
importance of assessing food/ environmental metal threat in
terms of total soil metal concentrations, instead of the bioavailable metal concentrations. Saline soil conditions (with pH <
8.2) together with in-situ waterlogged/ potentially waterlogged
conditions seemed to be the key factors responsible for
excessive heavy metal mobilization and translocation to the
native ﬁeld crops/ vegetables. Cadmium (in place of Zn) seemed
to be the main contaminant especially in the mustard/ green
vegetable crops grown on the drain water enriched/ Cdcontaminated soils.

Heavy metals enter the food chain due to uptake and
accumulation by crop, posing a potential threat to human
health. Every metal and plant interacts in a speciﬁc way, which
depends on several factors such as soil type, plant, growth
conditions and the presence of other ions. The present study
was primarily aimed at assessing the impact of local resource
conditions on the overall quality and safety of agricultural
produce, particularly in terms of metal contamination, in the
Ujjina village of Mewat district. Resource inventory revealed
paddy, sorghum, dhaincha during kharif season and wheat,
mustard, vegetables during rabi season as the dominant crops
grown in the study area. Conjunctive use of ground and drain
waters was observed to be widely practiced in the study area.

1
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Identification and isolation of ultra-dwarf and chlorophyll mutants in wheat (Triticum aestivum L.)
Fast evolving ﬁeld of functional genomics calls for use of effective
tools and techniques for understanding the mechanisms
underlying traits of importance. Functional basis of gene function
through study of trait mutants is an effective tool in functional
genomics. A mutant population of wheat cultivar DPW-621-50
derived through 0.7 % Ethyl Methane sulfonate (EMS) treatment
was screened for mutant phenotypes at IIWBR during 2012-2014.
Altered phenotypes were observed in large scale along with
variation for yield parameters. Two distinct lines, one with ultradwarf height and the other one with chlorophyll deﬁciency were
isolated. The ultra-dwarf plants recovered were of 15cm total
plant height and the chlorophyll deﬁcient mutant had severe or
partial cholorosis as shown in the ﬁgure. Both the mutant traits
Two distinct mutant lines one with ultra-dwarf height and another with
were found to be genetically heritable and being maintained for chlorophyll deﬁcient recovered from mutant population of DPW 621-50
past two years. Efforts are underway to study the genetics of these
mutants.
K Venkatesh, R Singh, HM Mamrutha, SK Singh, CN Mishra, V Tiwari and I Sharma
ICAR-IIWBR, Karnal

Standardization of IAA estimation protocol in wheat
found that maximum quantiﬁable amount of IAA was extracted
from ag leaf compared to all other tissues tested. Twenty four
wheat genotypes namely, DBW 14, DBW 17, DPW 621-50,
Halna, HD 2864, HD 2932, HD 2967, HI 1563, HD 2329,
HS 277, HUW 468, HW 2004, P1 1632, NI 5439, NIAW 34,
PBW 343, PBW 373, PBW 590, Raj 3765, Raj 4037, Raj 4083,
UP 2425, WH 147 and WH 730 were sown in three
replications under late sown conditions to enable them to be
exposed to high terminal heat stress. The tissue samples of ag
leaf from each genotype was collected at GS75 (Medium milk
stage of grains) in Zadoks scale and was used for quantifying
the differential ability of genotypes for IAA accumulation. An
equal quantity of tissue from ag leaf (0.5 g Fresh Weight (FW))
were ground in 5.0 ml distilled water and centrifuged at 6,000g
at room temperature for 10 min. The supernatant was
collected and IAA was determined in 1.0 ml aliquot with
modiﬁed Salowski reagent (1.0 ml of 0.5 M FeCl3 in 50 ml 35%
perchloric acid). In 1.0 ml aqueous aliquot, 2.0 ml Salowski
reagent was added. The development of pink colour was
measured after 1h at 530 nm and the results were expressed as
mg g–1 FW. The experiment was repeated for two years.

Phytohormones are signal molecules produced within the
plant and occur in low concentrations. Phytohormones are
classiﬁed into auxins, cytokinins, abscisic acid (ABA),
gibberellins, ethylene and brassinosteroids. As a minor
component of the metabolome phytohormones are of
particular signiﬁcance, they have role in regulation of
germination, growth, reproduction and the protective
responses of plants against stress. Indole-3-acetic acid (IAA) is
an important auxin in most plants and regulates cell division,
elongation and differentiation. Phytohormones have a
strengthened, collaborative or antagonistic function in the
process of plant growth and development and their role in
plant physiological activities are closely related to their
concentrations in plant tissues. Hence, in the present study an
attempt has been made to ﬁnd genotypic differences in IAA
accumulation among 24 Indian wheat genotypes, exposed to
high temperature stress during grain ﬁlling period and to
explore its relevance to terminal heat tolerance.
For IAA estimation, colorimetric method by Gordon and
Weber (1951) was followed and was standardized for wheat
with some modiﬁcations. Generally in many of the crops
reproductive tissue is largely used for IAA accumulation
studies. In order to identify a representative tissue for IAA
accumulation studies in wheat a preliminary screening was
conducted by quantifying IAA accumulated in tissue samples
from different vegetative and reproductive parts and it was
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Genotypic variation exists for IAA accumulation and the values
ranged from 95.8 to 120.8 mg g–1 FW of leaf. The lowest IAA
concentration was observed in HD2932 (95.8 mg g–1 FW) and
maximum concentration was in WH147 (120.8 mg g–1 FW)
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followed by WH730 (118.9 mg g–1 FW). In conclusion, the
standardized colorimetric method of IAA estimation can be
used in wheat for precise quantiﬁcation of IAA and to ﬁnd
genotypic variation. The variation in IAA concentration among
the genotypes showed correlation with the yield under late
sown condition. Hence, though the IAA concentration range
among the genotypes tested is narrow, this small difference
may be contributing for a signiﬁcant variation in some
physiological process under terminal heat stress.

Genotypic variation in IAA concentration in different wheat
genotypes under late sown condition

Mamrutha HM, Rakesh Kumar, K Venkatesh, V Tiwari and Indu Sharma
ICAR-IIWBR, Karnal

Bread loaf volume superior genotypes in wheats differing at Glu D1 locus
in glutenin sub unit 2+12. It shows that 2+12 glutenin subunits
are equally important in imparting bread quality to Indian
wheats. Wheat quality data at all India level indicate that
although advantage of gluten strength and gluten quality lies
with 5+10 glutenin subunits, 2+12 wheats throw better
gluten harvest as it gives more gluten per unit protein.

High molecular weight glutenin subunits are important for
bread quality of common wheat as they articulate quality of
gluten needed to make good dough. Differential quality effect
has been linked to glutenin subunit composition at Glu D1 as
5+10 subunits are strongly advocated for good dough quality
whereas the other allelic subunits recognized as 2+12 are
associated with poor bread making properties. Coordinated
programme data of irrigated wheat trials indicate that number
of high-yield genotypes remains almost similar in these two
categories. During 2005-14, 107 released and pre-released
varieties were in 5+10 group whereas 100 belonged to 2+12
group at the national level. AICW&BIP wheat quality data of 10
year period indicate that genotypes of good bread loaf volume
( 575cc) are not forthcoming in the hills. In four plains zone,
26 elite genotypes belonged to 2+12 in comparison to 20
noticed in 5+10. In these two classes, almost equal number of
bread superior genotypes was observed in two zones of IndoGangetic plains. In central-peninsular India however, number
of genotypes with good bread making quality was much higher

D Mohan and RK Gupta
ICAR-IIWBR, Karnal

Protein-gluten relationship in different wheat zones of India
gluten harvest per unit protein increases under warmer
climatic conditions of central-peninsular region. Even though
average protein content in CZ (11.7%) is signiﬁcantly lower in
comparison to NWPZ (12.1%), wet gluten content in CZ
(31.6%) goes signiﬁcantly higher than NWPZ (30.8%) due to
better protein-gluten conversion ratio.
Polynomial trend observed in graphical plotting of protein and
gluten revealed that plateau occurs in wet-gluten harvest when
protein touches 12.5 to 13.0% level in NWPZ, NEPZ and CZ.
It shows that higher protein levels fail to deliver more gluten
after a limit in such a large area. Trend goes totally different in
PZ where gluten increases continuously under advancing

In India, quality of grains and the end-products differ in ﬁve
mega zones. Although many grain and non-grain factors
inuence end-use quality, most prominent among them is the
gluten content. Since it represents 85% of the total protein in
the our, it's important to examine protein-gluten relationship
under varying climatic conditions of India.
During 10 year period of 2005-14, wet-gluten content per unit
protein varied in different wheat zones of AICW&BIP. This
conversion ratio was lowest in the hills (2.49) and highest in
Central India (2.70). It remained statistically similar within two
zones of Indo-Gangetic plains (NWPZ: 2.55 and NEPZ: 2.56)
and central-peninsular India (CZ: 2.70, PZ: 2.66). It shows that
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deriving good gluten levels. At 13% protein level, wet-gluten
harvest in CZ and PZ was 33.5 to 34.0% in comparison to
32% level of NWPZ and NEPZ. Differential response in gluten
harvest brings end-use quality at variance in different climate of
India. Gluten-protein relationship therefore plays very crucial
role in articulating value addition properties of Indian wheats.

protein levels. Selection for very high protein in PZ therefore
gives high dividend in gluten content. Trend also illustrates that
level of maximum gluten harvest in PZ was 37% in comparison
32-33% observed in rest of the three plain zones. Though it is
not possible to achieve very high levels of gluten content in CZ
due to low protein content, but this zone is very efﬁcient in

D Mohan and RK Gupta
ICAR-IIWBR, Karnal

Intercropping may prove boon for small and marginal farmers
diversiﬁed way of agriculture. In terms of production, small
and marginal farmers also make larger contribution to the
production of high value crops. They contribute around 70%
to the total production of vegetables, 55% to fruits against
their share of 44% in land area. Their share in cereal
production is 52% and 69% in milk production. Thus, small
farmers contribute to both diversiﬁcation and food security.
There has been diversiﬁcation of Indian diets away from food
grains to high value products like milk and meat and vegetables
and fruits. The increasing middle class due to rapid

Approximately 85 % of the total farmers in India are small and
marginal farmers. Higher contribution of small and marginal
farmers towards food grain productivity is the solution for
growing population food needs and hence, the future of Indian
sustainable agriculture depends on the performance of these
small and marginal farmers only. Most marginal farmers
cultivate the farm land with support of their family members
and local labor because the quality of work is better. They
grow multiple crops and sow as soon as they harvest, small
farms have been the most efﬁcient for sustainable and bio-
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urbanization, rising per capita income, better participation of
women in urban jobs and impact of globalization has been
largely responsible for the diet diversiﬁcation in India. Hi-value
products have caught the fancy of the expanding middle class
and the result is visible in the growing demand for hi-value
processed products. There is growing demand for non-food
grain items in India.
Bed planting provides an opportunity to grow additional crops
like vegetables and spices in furrows whereas wheat is grown
on top of bed. Keeping this fact in view, an attempt was made
to grow vegetables like cauliower, cabbage, fenugreek,
raddish, turnip and spices like coriander in furrows as
intercrop with wheat as well as pure crop under bed planting
technology at the institute's farm, Karnal. Wheat variety
DPW 621-50 was grown. All the crops were grown in
randomized block design and replicated thrice. Intercrops
were grown as per recommended package and practices of
wheat whereas pure crops were grown as per their package of
practices. Minimum support price of wheat as well as market
price of vegetables and spices was considered for calculation of
equivalent wheat yield for different treatments. Some of the
intercrops like cauliower, raddish and turnip with wheat
produced higher equivalent wheat yield as compared to pure

wheat crop. Higher equivalent wheat yield means higher net
return per unit of land and more proﬁt to growers. This
suggests that growing of vegetables in furrows and wheat on
top of bed will provide viable options for small and marginal
farmers to enhance their livelihood and proﬁtability on
sustainable basis.

Equivalent wheat yield (q/ha) for different intercrops and pure crops
SC Tripathi, Subhash Chander and RP Meena
ICAR-IIWBR, Karnal

Validation of Gibberellic Acid (GA) responsive Rht genes for Gibberellic Acid sensitivity
coleoptile length and hence limits the emergence of genotypes
from deeper soil under drought. But a new set of GA sensitive
Rht genes (Rht 4, 5, 8, 12, and 13) are beneﬁcial under drought
as they reduce only plant height without affecting the
coleoptile length.
A set of 62 Australian genotypes having different GA sensitive
Rht genes with long coleoptile and early vigour, in different
background were received from CSIRO, Canberra, Australia.
Thus obtained genotypes were tested for GA sensitivity mainly
at seedling stage and also under ﬁeld. In seedling stage the
genotypes were grown in both control (water) and GA3 (10-5M)
treatment. Whereas under ﬁeld, the GA 3 (10 -5 M) was
externally sprayed at stem elongation stage and in both
conditions the plant height and coleoptile length was
measured. The genotypes responded in GA treatment by
increasing plant height, but the coleoptile length was
unaffected under both control and treatment condition. Thus,
conﬁrming the expression of GA sensitive Rht genes in Indian
condition. Hence, the tested genotypes are under use in Indian
drought breeding programme to transfer GA sensitive Rht
genes to Indian genotypes.

The Rht genes namely Rht1 and Rht2 contributed to the
development of high yielding wheat varieties, mainly by
creating plants with stronger, shorter stem that resist lodging
and high input responsiveness genotypes. From 1965 onwards,
Indian wheat production has increased linearly by the use of
these GA insensitive dwarﬁng genes, but recently the
production in North West Plain Zone (NWPZ) the main wheat
producing area of the country is reaching its plateu. Hence, the
other potential source to increase wheat production in India in
near future is drought prone area. Under drought condition,
the existing GA insensitive dwarﬁng genes have negative effect.
As these genes along with reducing the plant height will reduce

Validation of Australian genotypes having different GA sensitive
Rht genes C-Control and T- GA treated plants.

Ritika Chowdhary1&2, Mamrutha HM1, Jagadish Rane3, Sonia Sheoran1, Dheeraj Rana1, Manoj Kumar1, OP Tuteja1 and Ravish Chatrath1
1
1CAR-IIWBR, Karnal; 2PBI, Sydney University, Australia; and 3ICAR-NIASM, Baramati
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Biplot analysis for wheat and barley growing regions
to the squared multiple correlation between the ﬁtted values
for the variable and the variable itself. Longer the vector, higher
is the variance of the variable. For instance, yield is the lengthier
vector for biplots of both wheat and barley indicating more
variation in observations relative to area and production.
Further, the angle between two vectors ie., cosine angle
indicates the correlation between them. In biplot for wheat and
barley, it is explicit that there is a strong relationship between
production and area as evident by the angles between them. To
validate, the correlation has been estimated and found to be
0.97 and 0.99 respectively for wheat and barley. Similarly, the
analysis indicate a weak relationship between area and yield.

Principal Component Analysis (PCA) has been carried out for
the quinquennial data on area, production and yield of wheat
and barley (average of 2009-10 to 2013-14) growing regions to
analyze their relationship through biplots. For preparing the
biplots, two factor loadings showing maximum variation were
used as axes to plot the scores obtained by each region against
three variables (area, production and yield). In the biplot,
distance between two regions represent its similarity in
performance. For instance, in the case of biplot for wheat,
Punjab and Haryana have a similar kind of performance owing
to its proximity. The length of the vector (area, production and
yield) represents the variance of the variable and is proportional

Development of a robust regeneration protocol for Indian wheat genotypes

Sendhil R
ICAR-IIWBR, Karnal

sterilization is the most signiﬁcant process in avoiding
contamination, the mature and immature seeds were sterilized
with 0.1% HgCl2 and 70% ethanol for 3 and 2 minutes
respectively. The excised embryos were sterilized with 0.1%
HgCl2 and 70% ethanol for 15 seconds. Overall twelve callus
induction media (CI1-12), thirty nine regeneration media (RM1-39)
and seven rooting media (RTM1-7) were tested. Out of which,
CI6 (MS media containing picloram 2.0 mg/l) for callus induction,
RM25 (MS media containing 2,4-D 0.1 mg/l, Zeatin 5.0 mg/l,
CuSO4 15 mg/l) for regeneration and RTM1 (half MS without any
hormone) for rooting were found to be optimum for all
genotypes tested with a regeneration efﬁciency of 85-90%.
The whole protocol from explants sterilization to plantlets
hardening took about 48 days. Hence thus standardized
regeneration protocol could efﬁciently be used in functional
genomics studies involving agrobacterium mediated
transformation for validation of biotic and abiotic stress
responsive genes in Indian wheat genotypes.

Wheat is the second most cultivated cereal crop in the world
and is less amenable to studies at genomic level owing to its
hexaploid nature. Wheat is found to be recalcitrant for tissue
culture and lack of reproducible regeneration protocol suitable
for different type of explants and genotype is major hurdles
towards an effective wheat functional genomics programme. To
keep pace with fast evolving functional genomics analysis
involving transgenic approaches, it is imperative to have an
efﬁcient and robust regeneration protocol in wheat. The
transformation work in wheat in Indian genotypes is still in
primal stage and hence development of repeatable
regeneration protocol suitable for Indian wheat genotypes is the
need of the hour.
Indian Institute of Wheat and Barley Research as a nodal institute
for wheat research in India has developed a simple, robust and
reproducible regeneration protocol for wheat tissue culture.
Mature and immature embryos were used as explants from six
newly released Indian wheat genotypes (DBW 88, DBW 90,
DBW 93, DPW 621-50, HD 3086 and WH1 105). As

Rakesh Kumar, Mamrutha HM, K Venkatesh, Raj Kumar, P Sharma, V Tiwari and Indu Sharma
ICAR-IIWBR, Karnal
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Evaluation and sharing of elite yield component lines through National Genetic Stock Nursery
lines were earlier in owering and maturity than the best check
Sonalika. Similarly these lines have longer spikes and higher
grain number than the respective best check. 1000-grains
weight (50-56g) was also higher even than the durum check HI
8498 (49g). As quality parameters are concerned, these entries
have high protein content of 13.6-14.8%. All these entries
have higher nutritional values as indicated by higher iron (39.649.1ppm) and zinc (33.3-39.7ppm) contents than the checks.
PHS 1106, PHS 1104 & PHS 1107 were promising for
maximum number of traits in combination. These genotypes
also showed 23.08% utilisation by the cooperating centres as
parents in their respective crossing programmes. These lines
can be further utilized for broadening genetic base for yield
component traits.

Wheat improvement for warmer areas programme of the
IIWBR has developed several germplasm lines for yield
component traits. Out of these lines, 9 promising lines were
shared with 30 cooperative centres through NGSN during
2011-12 to 2013-14 alongwith two bread wheat checks
Sonalika & DBW 17 and durum check HI 8498. Sonalika was
used for comparing heading and maturity duration whereas
DBW 17 was used for yield traits. HI 8498 was used to
compare durum entries primarily for high grain number and
1000-grains weight. The multilocational evaluation data of
more than 25 centres was pooled each year in order to identify
promising lines. Quality analysis for processing and nutritional
quality parameters was also done. Pooled data showed very
promising performance of these 9 germplasm lines PHS 1101
to PHS 1109. With respect to morphological traits, all these

Mean performance of entries in NGSN during 2011-12 to 2013-14
S.N.

Morphological traits

Genotype
DH

1

PHS 1101

73

2

PHS 1102

76

3

PHS 1103

76

4

PHS 1104

73

5

PHS 1105

75

6

PHS 1106

77

7

PHS 1107

72

8

PHS 1108

73

9

PHS 1109

73

10

DBW 17 (c)

82

11

Sonalika (c)

79

12

HI 8498(d)(c)

82

DM

PH
(cm)

Quality parameters

Tillers Grains 1000- Spike
/m /spike gr. wt. length
(g)
(cm)

Test
Wt.
(kghl)

Protein Sed. Val Grain
Iron
Zinc
Content (ml) Hardness (ppm) (ppm)
(%)

SK Singh, RK Gupta and V Tiwari
ICAR-IIWBR, Karnal

Deputation Abroad
•

•

Dr. Raj Kumar participated in the Food & Agribusiness
Management Program at College of Agriculture and Life
Sciences, Cornell University, Ithaca, New York, USA from
July 21 – August 1, 2014.
Dr. Sendhil R presented a paper on “Performance and
Relevance of Wheat Futures Market in India - An
Exploratory Analysis” in the 2014-Annual Agricultural &
Applied Economics Association meeting held at
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Minneapolis, US from July 27-29, 2014.
Drs. RK Gupta, V Tiwari, RK Sharma, R Chatrath, R Singh,
MS Saharan, SC Bhardwaj, RS Chhokar, CN Mishra and
Satish Kumar attended the Annual Review and Work Plan
Meeting of CSISA and BMZ projects held at Kathmandu,
Nepal from September10-14, 2014.
Dr. SK Singh participated in Expert Working Group
Jamboree of the Wheat Initiative and G20 Wheat Initiative

July-December 2014

•

•

Research Committee meeting held at Paris, France from
September 29 - October 1, 2014.
Drs. R Selvakumar and OP Gangwar attended
Standardization of stem rust ﬁeld notes and germplasm
evaluation at Kenya Agricultural Research Institute (KARI)
Research Station, Njoro, Kenya from September 23 October 3, 2014.
Dr. Indu Sharma attended World Food Prize Ceremony

•

•

held at Des Moines, Iowa (USA) from October 13-20, 2014.
Drs. Sewa Ram, Sonia Sheoran and Mamrutha HM
attended launch conference of Heat and Drought Wheat
Improvement Consortium (HeDWIC), CIMMYT held at
Frankfurt, Germany from December 2-4, 2014.
Dr. K Venkatesh attended Wheat Global Partner Meeting
and Wheat Management Committee meeting, held at
Istanbul from December 8-11, 2014.

Distinguished Visitors
•

•

•

•

•

•

ICAR visited the institute and interacted with scientists.

September 09, 2014: Dr. RG Saini, Invited Professor and
Coordinator, Centre for Biosciences, Central University
of Punjab, Bathinda visited the institute as chief guest of
foundation day.
September 22, 2014: Mr. RK Mohan, Managing Director,
Jayakrishna Flour Mills Pvt. Ltd. Thirumangalam visited the
institute.
October 30, 2014: Prof. RC Sharma, Centre Coordinator,
Centre for Environmental Science and Technology, visited
the institute as the Chief Guest of Rabi Kisan Mela, while
Dr. AK Srivastva, Director NDRI was the guest of honour.
November 18, 2014: Dr. Silvie Minturn Brouder and Dr.
Rasheed Sulaiman Vadakkel – Wheat CRP Independent
Evaluation Team Members visited the institute.
November 24, 2014: Dr. AK Joshi, Regional Co-ordinator,
CIMMYT-South Asia Ofﬁce-Nepal, Dr. CP Srivastava,
Head, Dept of Entomology, BHU and Prof. (Dr.) Urs
Wyss, University of Kiel, Germany visited the institute and
interacted with the Entomologists of AICW&BIP centres.
November 29, 2014: Dr. SK Datta (DDG Crop Science),

•

•

December 15, 2014: Dr. SK Vasal, World Food Prize
winner visited the institute and delivered the Dr. MV Rao
lecture.
December 18-20, 2014: Dr. Hide Omae, Dr. Mariko
Shono and Dr. Masato Oda from Japan International
Research Center for Agricultural Sciences, Japan visited
the institute regarding feasibility study project.

Workshop and Symposium
53rd All India Wheat and Barley Research Workers' Meet and International Seminar on Enhancing
Wheat & Barley Production with special emphasis on Nutritional Security
August 22-25, 2014: The 53rd All India Wheat and Barley Research
Workers' meet and one day International Seminar on “Enhancing
Wheat & Barley Production with special emphasis on Nutritional
Security” was jointly organized by the ICAR-Institute of Wheat and
Barley Research (ICAR-IIWBR), Karnal and Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur at Jawaharlal Nehru Krishi Vishwa
Vidyalaya, Jabalpur. The meet was inaugurated by Dr. Swapan K
Datta, DDG (CS), ICAR, while Dr. JS Sandhu, Agricultural
Commissioner (Govt. of India) and Dr. MM Upadhyay, Agriculture
Production Commissioner, Govt. of Madhya Pradesh were the
Special Guest. In the meet, around 350 delegates representing
different national and international research institutes, universities,
private companies and local farmers participated.
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Celebrations
Rabi Kisan Mela

ICAR Foundation Day
th

July 16, 2014: The ICAR-IIWBR celebrated 86 ICAR
foundation day. An interface meeting of farmers and industry
partner, and inter school debate competition was organized
for students of class IX and X.

October 30, 2014: Rabi Kisan Mela was organized at Karnal.
Prof. RC Sharma, Centre Coordinator, Centre for
Environmental Science and Technology, was the Chief Guest,
while Dr. AK Srivastva, Director NDRI was the guest of
honour. Exhibits were laid out by various ICAR institutes,
state agricultural/horticultural department, industry partners
and farmers' groups.

Foundation Day
September 9, 2014: Dr. RG Saini, Invited Professor and
Coordinator, Centre for Biosciences, Central University of
Punjab, Bathinda delivered the foundation day lecture on
“Rust Resistance Genes in Wheat - Identiﬁcation, Status and
Challenges” as the chief guest.

Invited Lecture
December 12, 2014: Dr. R K Yadav, Pr. Scientist, ICAR-CSSRI,
Karnal delivered the invited lecture on 'Poor quality water
irrigation for sustainable crop production'.

MV Rao Lecture
December 15, 2014: Dr. Surinder Kumar Vasal, World Food
Prize winner delivered the Dr. MV Rao Lecture on “Breeding
methodologies in cross pollinated crops that are relevant to
self pollinated crops”.

Swachh Bharat Abhiyan
October 2, 2014: The Swachh Bharat Abhiyan started at the
ICAR-IIWBR on October 2, 2014 by oath taking ceremony. All
the staff participated in swachh bharat abhiyan with great zeal.
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Meetings and Trainings
Institute Management Committee (IMC)

Institute Research Committee (IRC)
meeting

November 12, 2014: The XX IMC meeting was held under
the chairpersonship of Dr. (Mrs.) Indu Sharma, Director,
IIWBR, Karnal. The following members attended the
meeting:

1.

The Director (Agriculture), Department of
Agriculture, Panchkula, Haryana

Member

2.

The Director (Agriculture), Department of
Agriculture, Government of Uttar Pradesh,
Lucknow (UP)

Member

3.

The Director (Research), Maharana Pratap
University of Agriculture and Technology,
Udaipur (Rajasthan)

Member

Dr. P.C. Mishra, ADR and PS (Wheat), JNKVV,
Wheat Res. Station, Powarkheda-461110,
Distt. Hoshangabad (M.P.)

Member

Dr. V.S. Sohu, Sr. Wheat Breeder & Zonal
Coordinator, Department of PI Breed &
Genetics, Punjab Agricultural University,
Ludhiana-141004 (Punjab)

Member

4.

5.

Pre ICAR-BISA Work Plan Meeting
December 23, 2014: Pre ICAR-BISA work plan meeting was
organized at Indian Institute of Wheat and Barley Research,
Karnal in which line of collaboration with BISA was discussed
with co-operators.

Trainings
September 19, 2014: Imparted training to representative of
Pepsico India Ltd. on Oat Production Technology.

6. Dr. S.S. Atwal, Head, IARI Regional Station,
Karnal-132001

Member

7. Dr. Satish Misra, Sr. Genetics & Head,
Agharkar Research Institute, GG Agharkar
Road, Pune-411004 (Mah.)

Member

8. Sh. Mithilesh Kumar, Sr. FAO, NDRI, Karnal

Member

9. Sh. Ved Pal, H.No. 377-R, Model Town,
Karnal

Member

10. Sh. J.S. Paul, Administrative Ofﬁcer, IIWBR,
Karnal

Member
Secretary
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December 18-19, 2014: The meeting of XXI IRC meeting
held under the Chairperson ship of Director, Dr. (Mrs.) Indu
Sharma, to review the progress of ongoing research projects
(RPP II) for the period of 2014.

November 24, 2014: The interactive workshop on wheat
and barley aphids and their management was organized by
CIMMYT South Asia Ofﬁce, Nepal and IIWBR at Karnal.
October 28-30, 2014: Training-cum-workshop on “Tracking
barley and lentil improved cultivars adoption in India” was
organized. During the meeting, elicitation of adoption of
barley varieties in actual at farmers ﬁeld was done by the
experts.
December 23, 2014: A training-cum-awareness programme
on “Protection of Plant Varieties and Farmers' Rights Act,
2001” was organized by IIWBR in collaboration with ICAR
Research Complex for NEH Region, Tripura Centre at
Lembucherra, Agartala, Tripura under the chairmanship of
Mr. D Chakraborti, Chief Conservator of Forest, Govt. of
Tripura. Around 120 farmers including 45 women
representatives from various villages of various districts of
Tripura attended the programme.
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Transfer of Technology
Exhibition
November 13, 2014: Exhibited institute's technology at Village
Rasulpur, Muzaffarnagar, U.P.
November 14, 2014: Exhibited institute's technology at Village
Barwala, Muzaffarnagar, U.P.
November 27, 2014: Exhibited institute's technology during
District level Kisan Mela at NDRI, Karnal.

October 18, 2014: Exhibited institute's technology during
exhibition at NDRI, Karnal.
October 30, 2014: Organized exhibition during Rabi Kisan
Mela at IIWBR, Karnal.
November 12, 2014: Participated in District level Kisan Mela at
Sonipat.

Visits coordinated
Date
24.07.2014
08.08.2014
12.08.2014
16.08.2014
20.08.2014
22.08.2014
23.08.2014
02.09.2014
05.09.2014
08.09.2014
09.09.2014
16.09.2014
20.09.2014

Visitors
50 farmers from Gujarat
188 B.Sc.(Ag.) students from Annamalai Univ.
149 B.Sc.(Ag) students from Annamalai Univ.
56 farmers from Bathinda (Punj.)
187 B.Sc.(Ag) students from Annamalai Univ.
109 Institute of Agril. students from TNU
52 farmers from Junagarh (Guj.)
20 farmers from Bharatpur (Raj.)
10 farmers from Bhopal (M.P.)
148 B.Sc.(Ag) students from Annamalai Univ.
11 farmers from Vidisha (M.P.)
150 B.Sc.(Ag) students from Annamalai Univ.
54 women farmers from Deesa (Guj.)

Date
20.09.2014
26.09.2014
10.10.2014
12.10.2014
13.10.2014
16.10.2014
16.10.2014
16.10.2014
16.10.2014
13.12.2014
22.11.2014
24.11.2014
28.11.2014
15.12.2014

Visitors
40 farmers from Ahmedabad (Guj.)
52 farmers from Mahisagar (Guj.)
151 B.Sc.(Ag) students from Annamalai Univ.
44 farmers from Bilaspur, Chhattisgarh
15 Animal Nutrition Students from NDRI, Karnal
107 students from APAC, Kalarai village (TN)
50 students of various schools of Karnal
42 farmers from Chhattisgarh
6 farmers from Lucknow (U.P.)
30 farmers from Junagarh (Guj.)
42 farmers from Karauli (Raj.)
8 farmers from Lucknow (U.P.)
50 students from CARD, New Delhi
43 farmers from Patan (Guj.)

Awards and Accolades
Prof. Mahatim Singh Memorial Award

Panjabrao Deshmukh Outstanding Woman
Scientist Award

Dr. Rajinder Singh Chhokar, Senior Scientist (Agronomy)
received Prof. Mahatim Singh Memorial Award-2014 for his
signiﬁcant research contribution in the ﬁeld of weed
management in wheat based cropping system.

Dr. Indu Sharma, Director, IIWBR received the Panjabrao
Deshmukh Outstanding Woman Scientist Award-2013 for
developing inoculation technique for the identiﬁcation of
stable sources of Karnal Bunt resistance wheat varieties.

LI-LMI Travel Grant
Dr. R. Sendhil won the Low Income or Lower Middle
Income Countries (LI-LMI) Competitive Travel Grant from
Agricultural and Applied Economics Association Trust of US
for presenting a paper on “Performance and relevance of
wheat futures market in India- An exploratory analysis” in
Minneapolis, US.

Lal Bhahadur Shastri Outstanding Young
Scientist Award
Dr. Pradeep Sharma, Senior Scientist (Biotechnology)
received the prestigious Lal Bhahadur Shastri Outstanding
Young Scientist Award-2013 for his research on posttranscriptional gene regulation by small RNAs under
adverse climatic condition.

Personnel
Joinings

Promotions

Sh. Ashok Kathuria, AFAO
w.e.f. 06.09.2014
Sh. Sunil Kumar, LDC
w.e.f. 21.11.2014
Dr. Lokendra Kumar joined as Sr. Scientist (Plant Breeding)
on transfer from ICAR Res. Complex for Eastern Region
Research Centre Makhana, Darbhanga w.e.f. 26.11.2014

Dr. RP Meena promoted from Sci.(Sr. Scale) to Sr. Sci. w.e.f.
30.03.2014
Dr. Hanif Khan promoted from Sci. to Sci.(Sr. Scale) w.e.f.
07.01.2012
Dr. Satish Kumar promoted from Sci. to Sci.(Sr. Scale) w.e.f.
21.04.2013
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