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In this quarter, our major research highlights
included development of promising
biofortified wheat varieties Hl 1636 and HI 8823
and low phosphorus and drought stress
tolerant mungbean accessions. The evidence
for SO, and NO, being used by crop plants as
source of S and N has been established in
vegetable species in response to gaseous
pollutants. Identification and characterization
of a potyvirus, begamovirus and phytoplasma
was confirmed in carrot associated with
mottling, leaf curl and phyllody symptoms
from New Delhi and Uttar Pradesh.
Transcriptome analysis of tomato during
interaction with Chaetomium globosum and
Alternaria solani revealed that most of DEGs
were belonging to metabolic pathways,
biosynthesis of secondary metabolites, plant-
pathogen interaction, chlorophyll metabolism
and plant hormone signal transduction
associated with resistance to early blight of
tomato. We also organized and celebrated 28"
Dr. B.P. Pal Memorial lecture, Teachers Day,
Hindi Rajbhasha day and Poshan Maah. In
addition, the capacity building programme for
the extension personnel and farmers through
training programme, field days and visits were
organized.

| am sure that the technical and applied
scientific information included in newsletter
would be useful to readers and stakeholders. |
wish to congratulate all the scientists and staff
of publication unit for bringing out the

newsletterintime.

Dr. AK. Singh
Director, IARI

RESEARCH

Wheat varieties identified for
release

Two wheat varieties (HI 1636
and HI 8823) developed at IARI,
Regional Station, Indore were
identified for release during 60" All
India Wheat and Barley Research
Workers' virtual meet from August
23-24,2021. Both of these varieties
were dedicated to the nation by
Hon'ble Prime Minister, Shri
Narendra Modi on September 28,
2021 as biofortified wheat varieties.

HI 1636: It is a bread wheat
genotype identified and released for
timely sown, irrigated conditions of
Central Zone. It was high yielding
(56.6 g/ha) genotype compared to

HI 1636: Field and grains view
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check varieties HI 1544 (56.0 g/ha)
and GW 322 (55.7 g/ha). Ithasyield
potential of 78.8 g/ha and wider
yield stability across the zone. It
exhibited seedling resistance (all
stage resistance) to all stem rust and
leaf rust pathotypes. It has also high
levels of field resistance to stem and
leafrusts, Karnal bunt and flag smut.
It has high zinc (44.4 ppm) and
protein content (11.3%) with
excellent chapati quality (8.24),
biscuit quality (6.50), test weight
(80.6 kg/hl) and high sedimentation
value (42.6 ml).

HI 8823: It is a durum wheat
genotype identified for timely sown,
restricted irrigation conditions of
Central Zone. It is a high yielding
durum wheat genotype with an
average yield of 38.5 g/ha in
comparison with durum wheat
checks HI 8627(36.7 g/ha) and
DDW 47 (37.2 g/ha). It has a yield
potential of65.6 g/ha.
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HI 8823: Field and grains view

It has higher number of ear
head/m” and thousand grain weight
as compared to both the check
varieties to the tune of 11.3 and 3.9%
over HI 8627 and 6.3 and 9.1% over
DDW 47, respectively. HI 8823 has
high levels of field resistance to stem
(ACI: Mean-2.2) and leaf (ACI:
Mean-1.7) rusts screened under
artificial conditions. It has also good
levels of resistance to flag smut and
Karnal bunt.

It has good levels of protein
content (12.1%), yellow pigment
content (5.8 ppm), test weight (85.3
kg/hl), sedimentation value (~37
ml), iron content (37.9 ppm), zinc
content (40.1 ppm) with an overall
good pasta acceptability (5.9).

Low phosphorus and drought
stress tolerant mungbean

Four mungbean accessions
identified were categorized as low P
and drought stress tolerant
(IC333090 and 1C507340) and
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sensitive (IC488526 and
EC397142). Transcript abundance
of candidate genes related to
drought (VrP5CS, VrRABIS,
VrDHN3,VrDREB,VrNCED) and
low P(VrSPX1, VrPHOI, VrSQODI,
VrPEPCase, VrMDH) was signifi-
cantly higher in leaves of IC333090
than 1C488526. Conversely, low-P-
induced genes in 1C488526 were
either down regulated or did not
significantly change under
combined stress. The drought
recovery was better in [C333090 due
to enhanced expression of stress-
responsive genes. The tolerant
accession may be used as potential
donor in Vigna breeding program.

SO, and NO, as source of plant
nitrogen nutrition

Sulphur dioxide and nitrogen
dioxide are regarded as the major air
pollutants emerging out of the
industrial development and human
activities. Plants exhibit differential
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sensitivity to these gaseous
pollutants and utilize them as
mineral nutrients. We examined the
effect of SO, enrichment at ambient
(7-25 pg m*, Control), ambient + 10
pg m” (LSE), ambient + 40 pg m”
(HSE) and NO, enrichment at
ambient (25-35 ugm”, C), ambient +
10-15 pg m* (LNE), ambient + 40-
50 ugm” (HNE) in field grown okra,
bottle gourd, luffa and brinjal crops;
exposed to these gaseous pollutants
in specially designed field chambers
for a duration of 1 hour daily
continuously for seven days. An
increase in superoxide radical was
recorded under both LSE and HSE.
Brinjal appeared to be sensitive to
SOx as evident from more than 85%
foliage turning necrotic following
the HSE at 7 DAE stage however at
14 DAE with the emergence of new
healthy leaves, the % necrotic tissue
for the experimental crops was
significantly reduced. Contrary to
this the necrotic tissues accumulated
a higher N than the healthy tissues
across the experimental crops under
the LNE and/or HNE when
compared to control. These studies
provide evidence for SOx and NOx
being used by crop plants as source
of S and N and further unravel the
mechanisms that regulate these inter
species difference in crop response
to gaseous pollutants.

7 DAE

LUFFA BRINJAL OKRA

BOTTLE GOURD

LUFFA BRINJAL

Efffect of low and high NO, enrichment (LNE and HNE respectively) on leaf nitrogen of okra, bottle gourd, luffa and brinjal




Impact of biostimulants on seed
germination potential of tomato
under low temperature conditions

The impact of thirteen plant
growth-promoting microorganisms
(PGPM) and two different plant-
derived extracts (PDE) on
germination ability of tomato seeds
(var. Pusa Rohini) under low
temperature (11°C) and optimum
temperature conditions (25°C) was
studied. Results revealed that
moringa leaf extract (MLE) treated
seeds showed higher seed
germination percentage (+9%) and
seedling vigour index (+149%) over
untreated seeds under low
temperature.Under optimum
temperature conditions, MLE
treated seeds reported less seedling
vigour index (+91%) over control.
Under the stress condition, the seeds
treated with MLE recorded highest
percentage of germination followed
by Aloe vera derived extract treated
seeds. Under optimum temperature,
the seeds treated with B. subtilis
recorded higher germination
percentage (92%). Shoot weight was
observed higher in ALE treated
seeds. Based on cluster analysis,
seeds treated with MLE, ALE and B.
subtilis under low temperature and
seeds treated with B. subtilis and

B. subtilis + T. harzianum under
control condition performed better in
response to all parameters in
germination assay.

Detection of viruses and phyto-
plasmain carrot

Carrot (Daucus carota L.) is an
important vegetable crop
worldwide. In India, it is grown in an
area of 1.08 lakh hectares with
annual production of 18.65 lakh
tonnes. Recently two new viruses
and one phytoplasma strain were
identified in carrot samples collected
from division of vegetable science
and Kusumi Jungle, Gorakhpur,
Uttar Pradesh showing mild
mottling, leaf curl and phyllody
symptoms. Carrot thin leaf virus, a
potyvirus, was identified from carrot
samples at Delhi by electron
microscopic observation showing
mild mottling. Samples showing
flexuous particles were reacted
ELISA and RT-PCR assay with PVY
antibodies and further confirmed by
RT-PCR assay using potyvirus
specific degenerate primers.

A begomovirus was also
amplified from DNA isolated from
sample showing typical leaf curl
symptoms in carrot. Sequencing
result analysis of ~2.7 kb product
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had maximum similarity of 97.88%
to the cherry tomato leaf curl virus
(CtoLCV) while the initial results of
1.4 kb amplicon shared maximum
similarity of 87.86% with croton
yellow mosaic alpha satellite.

Carrot phyllody symptoms from
Gorakhpur and Delhi were identified
to be associated with Ca. P.
australasia related stains (16SrII-D
subgroup) on the basis of sequence
analysis of 16Sr RNA and sec 4
partial gene sequences from carrot
samples (Kushmi village,
Gorakhpur and [IARI, New Delhi).
This is a first report of CTLV,
CtoLCV and Ca. P. australasia
related stains infecting carrot crops
in North India.

Transcriptome analysis of tomato
during interaction with Chaeto-
mium globosum and Alternaria
solani

A study conducted on
comparative transcriptome analysis
of tomato plant under di and tri-
trophic interaction with biocontrol
agent and pathogen revealed that
2627, 1774 and 907 DEGs with fold
change of -2 to +2 with p<0.05 were
expressed in tomato in interaction
with C. globosum (Cg2), Alternaria
solani (As) and both. The KEGG

Viruses and phytoplasma symptoms on carrot (A) carrot plant with mild mottling and leaf chlorosis (B) leaf curl symptoms (C) phyllody
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