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PREFACE

griculture and its allied sectors are the mainstay of livelihood for

more than half of Indian population and contribute significantly to the
socio-economic fabric of the country. Even though country has witnessed
unprecedented progress in all the sectors of agricultural production systems,
in view of multilateral challenges, viz., climate change and associated biotic/
abiotic stress factors, shrinking arable land and natural resources, sustaining
growth in future will be a daunting task. Despite these challenges, India has
huge advantage in terms of its rich biodiversity and vast human resource pool. ICAR-Indian Institute of
Agricultural Biotechnology (ICAR-IIAB), an institution of excellence is committed to steer knowledge
and innovation driven agricultural growth in holistic manner by undertaking basic and translational
biotechnological research encompassing plants, animals, fish and microbes. Also, by developing skilled
human resources in the frontier areas of biotechnology through imparting education at undergraduate,
post graduate, doctoral and post-doctoral level, the institute is to play very crucial role in this sector of
agricultural research and education.

Sate of the art infrastructure required for research and education are being created at ICAR-IIAB, Ranchi.
Facilities such as Crop Research and Training Centre, Livestock Research and Training Centre and
Fisheries Research and Training Centre, for field research and one hostel and mess for students are ready
and several other facilities are coming up. As per availability of expertise and with modest facilities at
the institute, research is focused on developing genomic resources and identification of genes/genomic
regions underlying the traits of value in potential crops such as winged bean, faba bean, grain amaranth
besides rice. Efforts are underway for improving drought tolerance, phosphorus use efficiency and blast
resistance in rice by pyramiding known effective QTLs/genes. Efforts are also being made for development
of cell surface biomarkers of cattle spermatozoa for sex-specific sperm segregation. Initial results in both
nano-inspired degradation of Jute retting waste-water and use of Calcium Oxide Nanoparticles as soil
acid neutralizing agent are encouraging. Metagenomic approach is being used for profiling of microbial
diversity of coal void reservoir for possibility of getting novel genes and microbes for research and
commercial application.

Eight of the nine M.Sc. Students (four in Molecular Biology and Biotechnology; four in Genetics and Plant
Breeding; one in Biochemistry) have completed their degree during the period and majority of students
have qualified CSIR-UGC, DBT JRF/NET examinations and achieved high ranks in ICAR SRF and Ph.D.
entrance examinations.

[ would like to extend my sincere thanks to all scientific, administrative and finance staff, students, research
fellows and contractual supporting staff of ICAR-IIAB for their contributions in various institute activities.
[ express my appreciation to the annual report editorial team for timely bringing out the report.

[ express my sincere gratitude to Dr. Himanshu Pathak, Secretary, DARE and Director General, ICAR for his
inspiring guidance and all out support to the Institute. | would also like to thank Dr. T. R. Sharma, DDG (Crop
Science), ICAR and Dr. D. K. Yadava, ADG (Seeds), ICAR for their continuous support and encouragements.
Last but not least, my heartfelt thanks to Dr. A. Pattanayak, former Director-I1IAB for leading the institute
till December 8, 2022.

AP B
Ranchi (Sujay Rakshit)
March, 2023 Director, ICAR-IIAB
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MANDATE

« Basic and strategic research in agricultural biotechnology

o Development of quality human resources for academic excellence
in agricultural biotechnology and policy support

CADRE STRENGTH

S - Y. 7 C—

CATEGORY OF STAFF SANCTIONED FILLED VACANT
RMP 08 01 07
Scientific 10 11 -
Technical 01 00 01
Administrative 39 03 36
Skilled Supporting - - ,
Total 58 15 44

ICAR:- Indian Institute of Agricultural Biotechnology
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B 40,886 IMITT B 1 H JHdS T
TRT 3R 15,444 SSR, 69 TN Hhaex (TF)
aRarRl | 2,167 TFs, 27 CIAHRM Welex
(TR) URaRI & 415 TRs, 12 WX miRNA
gRaRi ¥ 26 URuad@ miRNAs, 3R 16,811
FAMAT IncRNAs & Igard & TR | sdd
JTATAT, 4 IncRNAs &I 6 miRNAs @ foIT eTMs
@ ®U H UrIT AT

DA 4,107 STHS-UATHANR Bl @iol Pl g,
T4 9 166 @I AT <= F U UG
@ 79 G URYEUN & WIS H Sirdn
| A FeReRT ARl & gER
BTN 3ThIebl TRIEIT Y H ATAS & 713,
3R 9P 99 BY Swed Bl Wl
3faTal H el 8¢ WY Y, ST P 3w v
A U B MBID! Yol BT B DT qHA
HT 2 |

98 U SHad Wikdl @ S| B
IR b Seed Sl YPR-ae & forg
TRl T T |

IS THUAITT Dl Fal Fgciiey & ared
Tl AISCHel & 9T WOIfSTH  mISEsS
LT BT ST Re TG & Ugd I
1A 1.22 Gbp @ SIFIM MHR & daol 710.94
Mbp 9T AT |

== @ 5, 10, 16, 3R 30 faAl @& IfARTA
W UG & ol SR wiorl H Al ug
faveiyor oxa W grm T R et SiE
15T @R Wetl a1 § =9 & 10 A @ 919
8l AIfpdq wU ¥ &h B B |

T & 147 SARIAAT BT Ugell T (M1)
WWWWHMH%WW
P W HA AN & AT (45-50 fa=0), wfy

Well ISl &1 AT (1 9 20), BieRdl & 3B,

A total of 40,886 unigenes were assembled
in bael and used to discover 15,444 perfect
SSRs, 2,167 transcription factors (TFs)
from 69 TF families, 415 transcription
regulators (TRs) from 27 TR families, 26
mature miRNAs from 12 conserved miRNA
families, and 16,811 potential IncRNAs.
Moreover, four IncRNAs were predicted as
endogenous target mimics (eTMs) for six
mMiRNAs.

A total of 4,107 EST-SSRs were discovered,
out of which 166 were validated in a
collection of 79 germplasm accessions of
winged bean constituting eight populations
from seven countries. Different clustering
methods indicated that most African
accessions tended to group, and their
leftover members were spread across the
hypothetical geographical populations,
indirectly supporting the African origin of
the winged bean.

Ninety-eight germplasm accessions were
screened, and a photo-insensitive genotype
was identified in winged bean.

The genome size of the winged bean was
determined to be 710.94 Mbp against the
reported size of 1.22 Gbp using propidium
iodide staining followed by flow cytometry
with a BD FACS Canto Flow Cytometer.

The expression pattern of nine major
allergenicity-related genes was analyzed
in seeds and pods of winged bean at 5, 10,
16, and 30 days after anthesis (DAA). Most
genes expressed maximally after 10 DAA in
both seeds and pods.

Evaluation of 147 mutants for
agro morphological traits revealed
distinguishable variation for early flowering
(45-50 DAS), number of seeds per pod (1 to

ICAR- Indian Institute of Agricultural Biotechnology
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T B MMHR, dI97 B T 3R Gl B ATHR-
YR & 10 =TT &1 udr <ol |

TRAT IRAT § G011 a=1d / 3merd Rerforat
@ TEd IMeRh B dlel 399 IncRNAs &1
Tgd© @1 TS, AR 4 miRNAs & forg 5
INcRNAs @& eTMs & w0 § U1 137 |

T H ¥ JhTT AlEW] b iR srfcrddaTeiiel
frEl & FHRoT W Iu—~ F2 NS # o= fhan
AT | YAANTS AT G2hAl B A B
fU g9 gU AHRON W SfelT-Ite T Ui |
qIferdl Ueha &l T |

R o= & aiel | Pup 1, gDTY 2.2 8IR 4.1
AR TR H SURLIT U T, ST T& 9T a9T
menRa Aieht gars & uRRerfy & fog Jga=
T 79T |

qher o A= IABT | HeEdged @l
NBTEfolT &R TR Uram AT $I SIaHga
BT SGETATT [-DOPA (34 TISETSSIaRI
B TTA) ® AT | BT § | L-DOPA &
TR FAIS hl 3R URrdl & gar A a
Y, 4ot | % SumeA g e |

ST BT BHT & Ui SARGRT SiIF OsbZIP48
Zn, g9 & diaf § Swar wuRefy & forw
faferse gffer fomar 2

RSN & 115 STge WGl &7 Jedich
= pY-wurHes Feon & forg far Tan
R Th HH 991 faeRd arel Si=ersy (IC-
042277) @ YA BT TS |

@Rl & 36 SR UGl b1 16§
FUTHS 3R 12 U907 Faell AN BT g
PR 3B IUST Qo aTell (IC-23441), &1 H
%1 wIsfed TRTS (1C-139460), HH A9 (IC-
80943), I=d @ig (IC- 80943 3R 1C-123022)
3R Seg Al (IC-53613) & folw Ugam @l
T | |7 YTl srAde-Teiel i (HPKM-11-
72 3R HPKM-11-74) &1 4l ygamd &I T |

ICAR:- Indian Institute of Agricultural Biotechnology

20), pod morphology, seed size, seed colour
and plant architecture in M1 generation of
winged bean.

Three hundred ninety-one IncRNAs
expressing under salt stress/shock
conditions were identified in Indian
Mustard, and five IncRNAs were predicted
as endogenous target mimics (eTMs) for
four miRNAs.

Selection performed in F2 populations
generated from crossing low light tolerant
genotypes and sensitive varieties. Panicles
from individual plants collected from
selected crosses for recombinant inbred
lines development.

Rice plants possessing Pupl and both gDTY
2.2 and 4.1 in homozygous state exhibited
superior performance than the plants
carried either of the target QTLs under
rainfed direct seed conditions.

Metabolites profiling in different tissues
revealed that the dopamine biosynthesis is
mediated through L-DOPA (3,4 dihydroxy
Phenylalanine) in Faba bean. The major
accumulator of L-DOPA are young tissues of
flower and leaves while seeds accumulates
dopamine exclusively.

Zinc deficit responsive gene OsbZIP48 plays
genotype based tissue specific role in Zn
homeostasis.

One hundred-fifteen germplasm accessions
of grain amaranth were evaluated for
various agro-morphological traits and one
low seed shattering genotype (1C-042277)
was identified.

Thirty-sixhorse gram germplasm accessions
were evaluated for 16 agro-morphological
and 12 nutritional traits and identified
genotypes with significantly high-yield
potential (IC 23441), low phytic acid (IC
139460), low tannin (IC 80943), high iron
(IC 123022) and high zinc (IC 53613). Two
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UH B UM TR BT T TR & MR )
grgT 1T fh RNid sffearss A1 1wvll 750 PPM
AET B G FST D d1& JURME S § AT
@ xRl & fog I 2

T DI AR ATHT BT T H, —b o2R—IH
@1 A 1/5041 AT T H IAGHROT AR g Bl
Il ®Y Y 9el § AT Sieal hel A B
fore GRa Bl 8 | STt &1 AT & fageryor iR
STet iR ot 7 Bfoeraw RyaferT arera Sh=t
@ TIRIPIfEG iR S YR ey
0 & WA A bicera| B gHIEaRIRar &

gfe |

MG BRIl GaE SR (G 3R
IdergE Stamrer (o) | fog w1 g &
THAT BT T T AT 3ghH fageiyor
IRD GeToiardl a1 fafqerar @ wuvEr | g4
STEII FATEl &1 aeTihxoT ARaT 3R SRS
&A1 Pl TS # HEedyol YINT Ha T
AT B ATAAN SR AEANIS JIANT D
fo 74 S ol gew S et &1 g
HATGTG Y 2 |

Wl gaxl & Wsd gdEse Yo
(TEYEY) & WRI AR FATgdHd Class-l 3R
Class-Il S9 & ey fa9war & g o
Uerge qi3feT aged (ddgs) # ufiRemu
J G H W U § |

& JoTHD SIREheI A fdgelyor 9§ € GO
TARYH & A1 s WHOeT & fou
arfgeia grafire &1 gar =er o fRreel & 9
YIEH R A9y &9 39 & A1 U 3R dTe-
TR & 14 o cAd HIC3H IR AN
fser e &7 gfte & 2 |

HEDPT DI SWBICIAT TWE, IRA-4212
gRuad 45l G sl Tadelic & SN
BRD HIF GG UICIble Bl Igehlerd
fepa T |
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photo insensitive (HPKM-11-72 & HPKM-
11-74) were also identified in horse gram

In a small-scale experiment for
standardization of doses of zinc oxide
nanoparticles for degradation of colour
in Jute retting waste water, a dose of 750
ppm nanoparticles was found optimum.

Compared to the recommended dose
of lime, 1/50th dose of nano-calcium
significantly enhances germination and
growth and induces early flowering
in chickpea. ICP-OES analysis of the
rhizospheric soil and transcriptomic
and gene expression analysis of calcium
signaling pathway genes in roots and
shoots substantiated the efficacy of the
dose.

The profiling of microbial diversity of the
soil samples from the Ramgarh coal void
reservoir (Test) and Getalsud reservoir
(Control) using shot gun metagenomics
sequence analysis provided significant
clues in understanding the taxonomic
structure and functional potential of these
aquatic resources with the possibility
of getting novel genes and microbes for
research and commercial application.

CDS of major and classical Class | and Class
Il genes of swine leukocyte antigen (SLA)
of indigenous pigs characterized, and large
no. of substitutions are observed in peptide
binding sites (PBS).

Comparative transcriptomic analysis of X-
and Y-spermatozoa of indicus cattle reveals
transcripts unique to sexed spermatozoa
with top GO annotations that corroborate
our previous observation on comparative
proteome between X- and Y-spermatozoa
with special focus on membrane-associated
proteins.

Plant regeneration protocol optimized
using mature seed derived nodal explantin
tropical maize genotype, Rasi-4212.

ICAR- Indian Institute of Agricultural Biotechnology
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GENOMICS AND MOLECULAR BREEDING

[

Development of transcriptome-based
resources for indigenous agri-horticultural
crops of eastern India

De novo transcriptome assembly for
discovering SSRs and riboregulators in stone
apple

Stone apple (Aegle marmelos), commonly known
as bael, is an underexploited species of the family
Rutaceae. It is a slow-growing, tough, medium-
sized fruit-tree indigenous to India. It has minimal
genomic resources limiting its efficient genetic
improvement and conservation. We report
developing comprehensive transcriptome data
containing 40,886 unigenes with an N50 value
of 2,289 bp. In the gene ontology (GO) analysis,
a total of 597,708, and 501 unigenes of Aegle
marmelos were assigned to biological processes

9 10 1

£0obp
JIMhp

iy,

(BP), molecular functions (MF), and cellular
components (CC) GO categories, respectively.
From 40,886 unigenes, we discovered 15,444
perfect SSRs (Fig. 1) with 192 distinct repeat
motif types reiterating 4 to 21 times. Besides, we
also identified 2,167 transcription factors (TFs)
from 69 TF families, 415 transcription regulators
(TRs) from 27 TR families, 26 mature miRNAs (Fig.
2) from 12 conserved miRNA families, 16,811
potential IncRNAs, and placed six functional
eTMs in different IncRNA-miRNA pairs (Fig. 3A &
3B). The miRNA target prediction analysis using
the psRNATarget online web server identified
176 unigenes as targets for 26 miRNAs with
expectation values ranging from 0 to 2.5. The
comparison of expression patterns of some
selected miRNAs vis-a-vis their corresponding
target genes is in progress.

1Z 13 714 15 16 17 18 1920 M

22 23 24 M

Fig. 1: Validation of genic-SSR markers in Aegle marmelos germplasm accession 1C209920. (1) IIAB-BI, (2) IIAB-B2, (3)
IIAB-B4, (4) IIAB-B5, (5) IIAB-B6, (6) IIAB-B7, (7) IIAB-BS, (8) IIAB-BY9, (9) IIAB-BIO0, (10) IIAB-B11, (11) IIAB-B13, (12)
IIAB-B14, (13) IIAB-B15, (14) IIAB-B16, (15) IIAB-B18, (16) IIAB-B19, (17) lIAB-B22, (18) IIAB-B23, (19) IIAB-B25, (20)
IIAB-B28, (21) IIAB-B29, (22) IIAB-30, (23) IIAB-31, (24) IIAB-32, M-100 bp DNA marker.

Fig 2: VENN diagram representing the number of non-coding unigenes identified through different computational tools.

wadde -
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Mo : Fig. 3B: Cystoscope network showing IncRNA-miRNA-
target interaction in Aegle marmelos. The miRNAs are
highlighted in yellow, IncRNAs are highlighted in brown,

Fig. 3A: Secondary structure of premiRNA sequences identified
and target genes are highlighted in blue.

in the precursor miRNA transcript of Aegle marmelos.

Genetic mapping of the gene(s) /QTLs for photoperiod sensitivity in winged bean
(Psophocarpus tetragonolobus L.)

Genetic diversity and population structure analysis in a global collection of winged bean
Winged bean (Psophocarpus tetragonolobus L.) is an underutilized tropical legume. It yields 14
quintals of dry seed and 115 quintal tubers per hectare and forms symbiotic associations with a broad-
spectrum cowpea rhizobial group. We report the discovery of 4,107 perfect SSRs across the unigenes
assembled from the publicly available winged bean RNAseq data sets. Seventy-eight of the 166
randomly selected SSRs amplified into a single band, of which 22 were polymorphic in 79 germplasm
accessions of winged bean constituting eight populations from seven countries. Sixty alleles were
found at the 22 polymorphic SSR loci, with a mean value of 2.73 per locus. The PIC values for the SSR
loci ranged from 0.11 to 0.64, with a mean of 0.36. The maximum genetic diversity was recorded in
advanced breeding lines (I = 0.67, He = 0.41), and the minimum genetic diversity in the germplasm
accessions of Manipur (I = 0.44, He = 0.28). The AMOVA analysis indicated that within-population
variation was significantly higher (85%) than between-population variation (15%). The pairwise Nm
values between the populations ranged between 0.69 and -3.41, indicating the varying level of gene
flow between them. The analysis of the population structure based on the Bayesian model-based
clustering algorithm revealed two distinct groups among the eight populations with different levels
of introgression (Fig. 4). The fuzzy clustering based on the Manhattan method also identified a similar
number of groups, with 72% similarity between the two clustering methods. However, the Neighbour-
Joining (NJ)-based clustering grouped all the accessions into four clusters (Fig. 5). Nevertheless, all
three clustering methods unanimously indicated that most African accessions tended to group, and
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their leftover members were spread across the hypothetical geographical populations, indirectly
supporting the African origin of the winged bean.

Dlsgiaag i et b S0 | L R

) (b
Fig. 4: Population genetic structure based on 22 polymorphic genic-SSR markers in 79 germplasm accessions of winged bean.
(a) AK graph showing peak value at K = 2, (b) population structure at AK = 2.

POPLALATION 1
POPLLATION &
POPULATION 3
POPULATION &
POPLULATICN 3
POPULATION &
POPLILATION ¥
POPLLATION 8

{I-131sngy

Fig. 5: NJ tree showing the genetic relationships among the 79 germplasm accessions of winged bean

Screening of winged bean germplasm for flowering under long-day conditions

Winged bean is primarily a self-pollinated crop. However, cross-pollination of up to 7.6% is reported.
It is a short-day plant with an indeterminate growth habit. We screened a set of 98 germplasm

‘ o ICAR:- Indian Institute of Agricultural Biotechnology
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accessions
Ranchi, Jharkhand; six collected from,

(92 collected from BAU,

Shivrai, Vaijapur Tehsil, Aurangabad, |
Maharashtra) for flowering under
long-day conditions. Sowing was carried L s
out on 17th February 2021. Each = &
accession was sown in a row of 2 m in
length with a plant spacing of 60 cm.
Two to three seeds were sown per hill
and later thinned to one plant per hill. &
All crop management practices, including ans
irrigation and plant protection, were S
provided as recommended. Out of the | b
98 accessions screened, five accessions |

(IABPIS1, IIABWB2, 1C0041980, , , ‘ .
EC0142652, EC0142654) flowered during lF1g;l6: Screde‘n‘mg o);;‘u)mied bean ‘g?Tmplasm for {Il;)we}:mg ‘under.
the Iong—day litions. However, ong-aay conaitions. photo sensitive genotype, photo-insensi-

. . . tive genotype IIABPIS1.
pod-setting occurred only in one accession

(IIABPIS1) (Fig. 6). The photo-insensitive nature of IIABPIS1 was confirmed through one more round of
staggered sowing in the year 2022.

Genome analysis, linkage mapping, and identification of gene (s)/QTLs for seed oil and
protein content in winged bean

Flow cytometry-based genome size determination of winged bean

The genome size of the winged bean was
determined using propidium iodide staining

value of standard GO /G1 peak). Following the
formula, we determined the genome size of

followed by flow cytometry with a BD FACS Canto
Flow Cytometer equipped with a 488 nm laser and
585/42 Band Pass filter. The winged bean nuclei,
along with reference standard (Orzya Sativa;
genome size 430 Mbp), isolated in 1 ml hypotonic
propidium iodide lysis buffer having sodium
citrate tribasic dehydrate, 2 mg/ml RNase A, 50
ug/ml propidiumiodide, and 0.3 % (v/v) Tween-20
were co-stained, and the relative fluorescence
was used to calculate the genome size of the
winged bean. Three technical replicates were
used in the study. The data was analyzed using
FCS Express Software. The observed median peak
for rice was 39140.42, while for the winged bean,
the observed median peak was 64712.79. The
observed CV for rice was 3.50%, while for winged
bean it was 3.19% (Fig. 7). The genome size of
winged bean was determined using the formula:
sample genome size = reference genome size x
(median value of sample G 0 /G 1 peak)/(median

ICAR:- Indian Institute of Agricultural Biotechnology

the winged bean to be 710.94 Mbp against the
reported size of 1.22 Gbp.
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Fig. 7: Genome estimation in winged bean using BD FACS
Canto Flow Cytometer
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Spatio-temporal expression analysis of allergenicity-related genes in seeds and pods of

winged bean

Winged bean is a high-protein potential
leguminous crop. All parts of the plant are edible.
However, tender pods are the principal economic
parts eaten raw or as cooked vegetables. The
mature beans are consumed as dried, roasted,
or ground into flour to be combined with rice
or other vegetables. As seen with most edible
legumes, seeds and pods of winged bean also
cause allergy to a significant proportion of the
human population. Therefore, we analyzed the
expression pattern of major allergenicity-related
genes during seed and pod development in the
winged bean. Seeds and pods from the AKWB-1
genotype were collected at four stages: 5, 10, 16,
and 30 days after anthesis (DAA). Total RNA was
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extracted individually from seeds and pods of all
four stages, and the cDNA synthesized from the
total RNA was used as templates for analyzing
the expression of nine allergenicity-related
genes, as indicated in Fig. 8. The RT-qPCR-based
spatiotemporal quantitative relative expression
analysis of the allergenicity-related genes
indicated that most genes expressed maximally
after 10 DAA in both seeds and pods. Moreover,
it was also evident that most of the allergenicity-
related genes either do not express or express
minimally on or before 5 DAA. This may be the
primary reason for the use of seeds and pods of
winged bean at an early stage for consumption.
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Fig. 8: Bar graph showing RT:qPCR-based quantitative expression of (1) Napin-type 2S albumin 1, (2) Ricin B-like lectin,
(3) Profilin-2, (4) Gly m Bd 28K, (5) b-conglycinin b subunit 1, (6) Kunitz trypsin protease inhibitor, (7) P24 oleosin, (8)
Basic 7S globulin 2, and (9) Conglutin b7 in seeds and pods of winged bean at 5, 10, 16, and 30 DAA.

Molecular dissection of plant architecture traits in winged bean through mutagenesis and

genomic approaches

Generation of mutants in winged bean

A total of 147 mutants were generated through gamma irradiation in winged bean genotype AKWB
1 (with the help of BARC, Trombay). Some of the distinguishable phenotypes observed during the
M1 generation mutants were early flowering (45-50 DAS), single-seeded pod, pod with a very high
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number of seeds (up to 20), flat pod with small sized seeds (suitable for the vegetable purpose), bold-
seeded pods, bushy type plant with high numbers of pods, seed coat color variation (Fig. 9 & 10) etc.

Gamma rays dose No. of seed No. of seeds Percent survival
(Gy) irradiated germinated
1 100 500 64 3.20
2 150 500 45 2.25
3. 200 500 24 1.20
4 300 500 14 0.70

Fig. 9: Seed-coat color M1 generation variants of winged bean

Improvement of rice yield under low light
intensity condition

Eastern and northeastern India are the major
rice-growing regions of the country. However,
the crop's productivity is lowest in these regions
primarily due to the low incidence of solar
radiation coupled with fluctuating light due to
the overcast sky during the wet season. Different
institutions have identified several low-light-

Fig. 10: Pod size and no of seeds per pod M1 generation variants of winged bean

ICAR:- Indian Institute of Agricultural Biotechnology
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tolerant rice germplasm over the last couple
of years. Some notable low-light tolerant rice
germplasmsare IRCTN 91-84, IRCTN 91-94, Rhyllo
Red, Mahisugandha, Danteswari, Megha Rice 1
and Swarnprabha. We used these germplasms
to develop low-light tolerant breeding lines and
F2 mapping populations through their crossing
with some of the popular rice varieties of the
region. The initial crosses were made during
kharif, 2020, and after the confirmation of the
F1s using morphological and molecular markers,
these were advanced to the next generation.
During kharif 2022, F2 populations derived from
the crosses (IRCTN 91-84 x ISM, IRCTN 91-84
x Rasi, IRCTN 91-84 x IIABR 48, IR 64 x Rhyllo
Red, Danteshwari x MTU 1081, Danteshwari
x MTU 1121, IRCTN 91-94 x Samba Mahsuri,
MTU 1010 x IRCTN 91-84, MTU 1010 x Megha
Rice-1, Rhyllo Red x Samba Mahsuri, Samba
Mahsuri x IRCTN 91-94, Swarna x IRCTN 91-84,
Swarna x Mahisugandha, Swarna x Rhyllo Red,
Swarnprabha x MTU 1081 and Swarnprabha
x MTU 1153) were planted along with parents
and single panicle were harvested from each
individual for generation advancement. Selected
populations will be used for genotyping and
phenotyping during kharif 2023, for mapping
low-light tolerance QTLs, while others will be
advanced for further selection.

Molecular breeding for development of rice
varieties with inbuilt tolerance to drought,
low soil P and blast

Low nutrient availability in acidic soils coupled
with drought and severe incidences of blast
in rainfed ecology of Jharkhand are major
bottleneck in realizing potential yield in rice. This
project aims to introgress Pupl a major QTL for
P-uptake, combinations of DTYs and gene(s) for
blast resistance for the development of drought
tolerant and phosphorus use efficient high
yielding rice varieties resistant to blast. In this
endeavor, 758 selections (F3) pertaining to seven
crosses and segregating for Pupl and DTYs were
evaluated under direct seeded rainfed conditions
and based on per se performance, 832 selections

madde

were made during kharif 2022. Two hundred
fifty F2 populations (single crosses, backcrosses,
three-way crosses) segregating for QTLs viz.,
Pupl, DTYs and blast genes (Pi2, 9, 54) were also
evaluated under direct seed rainfed conditions
and 4651 selections based on per se performance
were made. Total 326 plants of populations
segregating for Pupl and DTYs (2.2 and 4.1)
were screened with the help of tightly linked
markers. Twenty two plants possessing both the
gDTYs in homozygous condition and Pupl were
identified. On comparison of performance of
plants possessing different QTL combinations, it
was found that plants having Pupl and both the
DTYs in homozygous conditions recorded highest
average grain yield per plant indicating towards
positive synergy between Pupl and gDTYs
and eventually scope of enhancing rice yield in
rainfed low input conditions.

Fls generated by crossing Swarna and Lalat
with highly drought tolerant accession of
Oryza rufipogon (IIABWR1) were raised and
backcrossed with respective varietal parents for
developing mapping populations. Similarly, MTU
1210 a high yielding variety released for lowland
exhibited high level of drought tolerance,
involved in crosses with lowland varieties and
F2s were raised under direct seeded conditions.
Differential response of F2s were observed
under drought stress at reproductive stage. All
the F2s (4 nos) were forwarded through SSD for
developing RILs for mapping genomic reasons
conferring drought tolerance.

Understanding the biochemical and
molecular regulation of L-DOPA and tannin
biosynthesis in Faba bean (Vicia faba L.)

Metabolite profiling of catecholamine
intermediates

The identification and quantification of
catecholamine intermediates (Cl), viz., L-DOPA,
L-tyrosine, dopamine and tyramine were carried
out using HPLC (High-Performance Liquid
Chromatography) by comparing their retention
time with that of authentic standards (Fig.

ICAR- Indian Institute of Agricultural Biotechnology
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11A). The concentration of Cl was quantified in
various tissues of Faba bean, viz., very young
leaves (VYL), young leaves (YL), matured leaves
(M), flower bud (FB), open flower (F), pods and
seeds. Significant variation in the Cl content
was observed across the tissues. The amount of
L-Tyrosine and Tyramine content in all the tissues
was very less (0.1 to 0.15% on a dry weight
basis). The L-DOPA content in dry tissues of YL
and FB were 5-6 % and 7.5-10 %, respectively
(Fig. 11B). During the process of the ontogeny
of flower and leaves, the amount of L-DOPA
content gradually decreased with the maturity of
the tissues suggesting its possible conversion to
other metabolic forms. Quantification of L-DOPA

and dopamine content at different stages of pod
development indicated that the accumulation of
L-DOPA is restricted to pod skin. On the other
hand, a progressive accumulation of dopamine
along with an unknown peak was observed
towards seed tissue maturation (Fig. 11C). The
progressive decrease of L-DOPA content towards
tissue maturity and concomitant increase in
dopamine content towards seed maturity
reflects that dopamine production in Faba bean
is mediated through L-DOPA only. A study is
being carried out to understand the molecular

regulation of L-DOPA accumulation in different
contrasting tissues.
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Fig. 11A:  Chromatogram showing separation of Dopamine, L-DOPA, Tyramine, and L-Tyrosine standards for 100 ppm conc
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Fig. 11B: A representative chromatogram showing the presence of L-DOPA in young leaves
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Fig. 11C: C hromatogram showing the presence of dopamine and an unknown peak in mature seed tissue.

Fig. 11: HPLC based catecholamine intermediate profiling in various Faba bean tissues, The values in X-axis of the
chromatograms indicate the retention time in minutes and Y-axis refer to the response of absorbance in mAU.

Identification of genes responsible for Zinc homeostasis in rice (Oryza sativa L.)
Expression profiling of Zn deficiency responsive genes in rice

The present study was conducted to understand
the differential expression pattern of three
zinc-responsive genes, viz., OsbZIP48, OsbZIP53
and 0s03g22810 under Zn deficit (0.005uM)
and control conditions (5 uM) in rice. Two rice
genotypes differing in seed Zn content, viz.,
BKS 41 (high) and Sadabahar (low), were grown
under hydroponic condition. Samples were
collected from both root and shoot tissues
of 10-day old seedlings for RNA isolation and
subsequent gene expression assay. Zn deficiency
induced OsbZIP48 differential tissue specific
expression. A significant up regulation (about
13-fold) of OsbZIP48 was observed only in root
of BKS 41, while its induction was not observed
in Sadabahar root. On the contrary, the shoot
tissues showed significant induction of OsbZIP48,
while its counterpart showed insignificant
changes in its expression. Further, an opposite
induction pattern of 0s03g22810 was observed
in the shoot tissues of both genotypes (Fig. 12).
For example, while a significant induction of
the gene was observed in BKS 41, there was a
significant reduction in Sadabahar, suggesting
its vital function in Zn homeostasis. This
preliminary study indicated the intricacy of the
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Fig. 12:  Graph showing RT-qPCR-based relative

expression of zinc responsive genes (Os06g0716800,
OsbZIP48 and Os03g22810) under Zn deficit condition
in root and shoot tissues of contrasting rice genotypes
differing in seed Zn content. The data is mean of three
replicates and the line on each bar is + SE. The value in
Y-axis represents relative fold change in gene expression as
compared to control.

gene regulation for Zn homeostasis in rice which
needs further elaborate study.
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Understanding the morpho-physiology and
molecular mechanism of seed shattering in
grain Amaranthus (Amaranthus spp.)

Genotype identified for low seed shattering
trait in Amaranthus

A total 115 germplasm were grown and various
morpho-physiological traits like days to 50%
flowering, percentage seed shattering etc. were
recorded. Seed shattering percentage ranged
from 0.5 — 48% across the germplasm. Five
low seed shattering (<5%) and eight high seed
shattering (>40 %) germplasm were identified.
One germplasm (IC 042277) with the least seed
shattering (<1 %) was identified which is being
evaluated further.

Ideotype breeding in horse gram for

Jharkhand region

Assessment of genetic diversity in horsegram
for agro-morphological and nutritional
attributes

A core collection of thirty-six horsegram
(Macrotyloma uniflorum) germplasm accessions
and two checks were evaluated during kharif,
2021, at ICAR-IIAB, Ranchi, and analyzed for 16
agro-morphological and 12 nutritional traits. It
also revealed that seed yield per plant, number
of clusters per plant, number of primary &
secondary branches, plant height, tannin content,
nitrogen content, and sulfur content had very
high heritability. Path analysis showed maximum
positive direct effect towards seed yield by the
number of primary branches followed by days to
85% maturity, SPAD chlorophyll meter reading,
carbohydrate content, number of clusters per
plant, nitrogen content, iron content, number of
seeds per pod, number of pods per cluster, seed
width, hydrogen content, protein content, seed

length, zinc content, and reducing sugar and
phytic acid contents. Genetic diversity through
Mahalanobis D2 analysis identified a diverse
group of genotypes (IC 139367 & IC 23441 and
IC 110666 & IC 23441) suitable for generating
transgressive segregants through hybridization.
IC 23441 (12.21g/plant) showed a significantly
higher yield than the best check, HPKM 317
(10.82 g/plat). IC 139460 had the lowest phytic
acid (8.21mg/g) content, while IC 80943 recorded
the minimum tannin (0.89g/100g) content.
IC 123022 recorded the highest iron content
(0.07mg/g), while IC 53613 had the highest zinc
content (0.05mg/g).

Identification of photo-insensitive lines in
horsegram

Horsegram is an underutilized crop with limited
cultivation due toits poor plant architecture traits
like spreading, twining, indeterminate growth
habit and photosensitivity. It is a short-day plant
and is generally grown in the kharif season.
Identification of photo-insensitive genotypes
could lead to the cultivation of horsegram
throughout the year. A germplasm set of 210
accessions (procured from ICAR-NBPGR, New
Delhi and HPKV, Palampur) were evaluated for
flowering under long-day conditions. Sowing was
carried out on the second week of February (15th
February 2022) and grown under recommended
agronomic practices. Out of 210 accessions
screened, two accessions (HPKM 11-72 & HPKM
11-74) recorded complete flowering and seed set
under long-day conditions. The photo-insensitive
nature of these genotypes could be utilized in
the breeding program for the development of
elite photo-insensitive, high-yielding varieties
or for developing a mapping population to map
QTLs/genes.

ICAR:- Indian Institute of Agricultural Biotechnology
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Exploring Swine Leucocyte Antigens (SLA) as candidate genes for improvement of immune
response in swine

Swine Leukocyte Antigen (SLA), the Major Histocompatibility Complex (MHC) of domestic pig (Sus
domesticus), plays a central role in the body defence and immunity. Recent outbreaks of Classical Swine
Fever (CSF) and African Swine Fever (ASF) in different parts of India call for dissection of immunity at
molecular level vis-a-vis (anecdotal) claim of disease resistance in indigenous domestic pigs. Molecular
characterization of the SLA genes of the indigenous pigs were carried out during the year. The major
constitutively expressed classical SLA genes, namely SLA-I, SLA-Il and SLA-III of Class-I, and DRA, DRB,
DQA and DQB of Class-Il were cloned and sequenced followed by bioinformatic analysis. The PCR
amplicons of 1,109 (SLA-1), 1,118 (SLA-2) and 1,728 bp (SLA-3) of Class-I, and 799 (DRA), 907 (DRB),
793 (DQA) and 1,103 bp (DQB) of Class-1l were produced, and we obtained ORF of 876 (SLA-1), 1,095
(SLA-2) and 927 bp (SLA-3) of Class-l and 759 (DRA), 801 (DRB), 765 and 768 (DQA) and 786 bp (DQB) of
Class-Il SLA genes. The rates of nonsynonymous substitutions per site were higher for antigen-binding
sites (ABS). This is supposed to confer advantage in immunity function. The important residues at
N-glycosylation site, disulfide bond, etc. were invariant.

The sequence homologies varied between 90.39 and 99.91% for Class-l genes, and 93.70 and
100.00% for Class-Il genes when compared with respective gene of domestic and commercial pigs
as well as closely related other pig species around the world. The SLA-1 gene of indigenous pigs was
phylogenetically closer to Asian pig breeds and miniature pigs whereas SLA-2 and SLA-3 genes were
closer to western pig breeds and their crosses. The Class-1l genes were closer to western breeds and
commercial crosses although DRB and DQA were also closer to few Asian native pigs. The information
revealed by this study indicates diversity in allelic architecture and haplotypes in MHC of domestic pigs
that shall aid disease resilience.
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Standardization of efficient regeneration protocol in tropical maize

Six tropical maize genotypes were evaluated for callus induction and plant regeneration. The callus
induced from mature seed derived split nodal explants and maximum callus induction takes place
in supplemented Murashige and Skoog medium (MS) containing 2.5mg/L 2,4-Dichlorophenoxyacetic
acid (2,4-D). Out of 6 genotypes evaluated, the embryogenic callus obtained in three hybrids, viz., Rasi
4212,SV521, NU XCEL,
while only non-
embryogenic Calli
produced in remaining
genotypes. Among
all  the genotypes,
the best callusing
efficiency (50%) and
regeneration efficiency
(44%) takes place in
Rasi 4212 (Fig. 13).

Fig. 13: Schematic representation of various steps in callusing and plant regeneration in tropical maize using mature seed
derived nodal explant (Rasi 4212). a mature seed b swollen internode c split internodal portion d callus e regeneration f rooting.
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MOLECULAR DIAGNOSTICS, PROPHYLACTICS
AND NANO-BIOTECHNOLOGY
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Evaluating the nano-inspired degradation of aquatic pollutants with special reference to lac
dye and Jute retting waste-water

Method for evaluating the nano-inspired degradation of Jute retting waste-water

Nano remediation is an efficient approach to eradicate the aquatic pollutants from the environment. Jute
industries are facing major problems with the generation of wastewater during the process of jute retting.
The microbial driven retting process leads to accumulation of scum and degraded products of jute fibers
which cause eutrophication and adversely affects the quality of jute and associated aquatic ecosystems.
To address this problem, nanoparticles are employed to remediate the jute wastewater due to its unique
attributes which includes large surface area and high photocatalytic activity and the sustainability of
biological indicator are monitored. Experimental trials were initiated to generate the jute wastewater,
where 4 kg jutes was suspended in 40 L of water in a FRP tank (100 L), with the addition of 60 gm CRIJAF
Sona at its recommended dose (15g/kg Jute). The change in color of the jute wastewater was regularly
monitored. Zinc oxide nanoparticles (ZnO NPs) was previously synthesized by using co-precipitation
method and was characterized. ZnO NPs @ 500, 750, 1000 and 2000 ppm, respectively, contained in
micro containers were incorporated in the jute wastewater (100 ml) of 10 days. All treatments including
control was incubated in the sunlight (approx. at 33°C in the month of mid-October having sunlight
intensity of 30,000 lux), and stirred well in an hourly interval and change in the color was noted. Microbial
load was examined by using plate count method (Reasoner, 2004) on the 1st and 10th days of incubation.
All treatments showed the effective results by completely degrading the jute wastewater in 24 hrs. The
viable number of microorganisms was observed in 750 ppm ZnO NP after the 24 hrs. of incubation. After
10 days, microbial load was counted and the number of microbial populations, which was increased in all
four treatments. The effective concentration of ZnO NPs was obtained in 750 ppm ZnO NP as compared
to other treatments, which indicated the complete degradation of jute retting wastewater with low
bactericidal effects in the incubation period of the 24 hrs (Fig. 14).
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Fig. 14: Graphical representation of microbial load in
different doses of ZnO NPs in jute wastewater on Ist day
and 10th day

Development and evaluation of the efficacy
of novel nanoparticles for enhancing yield in
rice and Indian major carp

Evaluating the doses impact of Calcium
Oxide Nanoparticles on the gene expression
profile of Chickpea

Nanotechnology provides an innovative insight
ondevelopingtools for precision farming. Current
research is designed to decipher the molecular
mechanism behind the dose dependent role of
calcium oxide nanoparticles (CaO NPs) in chickpea
cultivation under acidic soil conditions. Initially,
CaO NPs are synthesized and characterized via
FTIR, XRD, FE-SEM, and EDS. Experimental pots

ICAR:- Indian Institute of Agricultural Biotechnology

were prepared and chickpea seeds var. Chirag
were sown following the standard protocol.
The CaO NPs was delivered in the rhizospheric
region of the soil by using spraying methods at
different doses i.e., Nano 1/50th, Nano 1/100th
and Nano1/150th including a positive control
(2g Lime/pot) and a negative control (without
treatment). The morphological developments
as well as physiological indices were regularly
monitored. Higher germination, growth and
early flowering were observed in Nano 1/50 dose
followed by Nano 1/100 doses. Transcriptomics
analysis of the chickpea plants was carried
out using RNAseq technology, which showed
271389 transcripts and 215631 unigenes, the
N50 values obtained were 1886 bp and 814bp,
respectively and calcium regulations related
genes i.e.,, calmodulin-binding transcription
activator 2-like isoform X1, calcium-transporting
ATPase 8, exhibit up regulation in the treatment
groups in comparison with the controls. Through
volcano mapping, differentially expressed genes
between the treatment group 1/50th and P.C are
shown and gene ontology represents molecular
functions of the upregulated genes in the
treatment group 1/50th (Fig. 15). Furthermore,
ICP-OES analysis of the rhizospheric soil and
chickpea plants roots as well as shoots showed
higher accumulation of CaO NPs at the dose of
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Fig. 15: Transcriptomics Analysis (A.) Volcano Plot (B.) Gene Ontology

1/50th (Fig. 16). Hence, it can be concluded that
CaO NPs at the minimum doses i.e., 1/50th can
be a viable substitute for the lime application in
the chickpea cultivation

Investigation on soil microbiome profile of
coal mine aquatic ecosystem of Ramgarh,
Jharkhand

Mining activities adversely affect the fertility
of the soil. Many heavy metals present at the
mining site alter the microbial activity of the
soil resulting from significant changes in the
microbial diversity. In the present study, two
different sites namely the Ramgarh coal void
and Getalsud reservoir were selected as the
test and control sites, respectively to investigate
the soil microbial community structure. The
concentrations of heavy metals presentin the soil
and water samples were analyzed by inductively
coupled plasma mass spectrometry (ICP-MS). In
the soil samples no significant differences in Li,
Be, V, Co, Cu, Zn, Se, Ag and Fe were recorded.
However, significant difference was found in
the concentrations of Cr, Mn and Ni. Similarly,
no significant differences were observed in the
concentrations of Be, V, Mn, Co, Se and Ag in the
water samples. However, significant differences
(p<0.05) were found in Li, Cr, Ni, Cu, Zn and Fe.
The concentration of heavy metals was found to
be higher at the test site than the control.
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Fig. 16: ICP-OES analysis of soil, shoots and roots of
chickpea from different doses of CaO NPs treatments

Bacteria and Archea were found to be most
abundant domains in the soil samples collected
from Ramgarh and Getalsud (Table.1). However,
the contribution of Archae was significantly
higher in the soil sample of test site. Though,
Proteobacteria contribution was dominant in
both the experimental group, the percentage
abundance was higher from the coal void site.
Among the Proteobacteria, Deltaepsilon and
Beta proteobacteria were observed to be major
class in both groups with higher percentage
contribution at the coal void site (Fig. 17).

Table 1: Major microbial domain of the soil
sample collected from Test and control site

Domain Control Test
Bacteria 97.33+£0.33 96.66 £ 1.20
Archae 2.66+0.33 3.33*+1.20
Viruses 0.23+0.07 0.25+0.04
Others 0.02 £0.01 0.04 £0.03

*

Data represents Meant Se, n=3, * indicates significance

difference (p<0.05)

ICAR- Indian Institute of Agricultural Biotechnology
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Fig. 17: Krona chart displays the major microbial community composition in the soil sample of test site.

The bacterial groups, Proteobacteria were
recognized as the dominating phylum compared
to Terrabacteria and FCB bacteria in both
control and test samples (Fig. 18 A&B). Two
proteobacteriaclasssuchasdeltaepsilonandbeta
proteobacteria was observed to be major class in
both the groups. The Terrabacteria, Chloroflexi
and Actinobacteria class was the most dominant
in the soil samples from the both groups. At
species level, Acidobacteria bacterium were
most abundant in soil samples collected from the
Getalsud Reservoir (6%), and Ramgarh Coal Mine
(2.33%) Fig. 19. At genus level, Sulfuricurvum
comprised of maximum number of OTU (3.67%)
contribution in the soil samples collected from

ICAR:- Indian Institute of Agricultural Biotechnology

coal. At phylum level, Proteobacteria was the
most abundant in the soil samples collected from
coal void (46.6), followed by Chloroflexi (11%).
The Euryarchaeota was recognized as the major
phylum of the Archaea domain followed by Track
group, with higher abundance at the control site.

M Proteobacteria M Terrabacteria M FCB M PVC M Acidobacteria
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. . _ . Fig. 19: Principal coordinate analysis (PCoA) of test and
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Fig. 18: Phylum of Bacterial Domain, A. (Control), B. (Test) composition

No significant (p> 0.05) difference was observed in the Shannon and Fischer alpha-diversity indices
of soil samples collected from Ramgarh coal void whereas significant impact was seen in terms of
Simpson index. Principal coordinate analysis (PCoA) was used to compare the similarity between the
two groups that revealed a clear separation of bacterial community composition (Fig. 20). Further
functional metagenomics approaches might shed light to decode heavy metal resistance genes.
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Fig. 20: Heatmap displays metagenome abundance by the method of colorcoding. At species

level, Acidobacteria bacterium were most abundant in soil samples collected from the Getalsud

Reservoir (6%), and Ramgarh Coal Mine (2.33%)
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EXTERNALLY l_-'gl__\IDED PROJECT

Exploring cell surface biomarkers of cattle
spermatozoa for sex-specific segregation
through proteomic and genomic approach
(OXX04775, DST-SERB funded)

Spermatozoa is by large transcriptionally
inactive; the RNA content is approx. 1/1,000
times of a typical mammalian somatic cells. It is
further complicated by the frequent presence
of spermatozoal DNA (spDNA) and RNA derived
fromsomaticcells,leucocytes, epithelialcells, etc.
present in the semen. Thus, isolation of quality
spermatozoal RNA (spRNA) for downstream
applications is a formidable challenge. Through
use of a cocktail of chaotropic agents, we have
standardized a protocol yielding quality RNA for
downstream applications. The quality of derived
spRNA was ensured by different genetic markers
like protamine 1and 2, PTPRC, CDH1,KIT, etc. The
SpRNA yielded from the unsorted spermatozoa,
X-spermatozoa and Y-spermatozoa of indicus
cattle (Bos indicus) were used for transcriptome
sequencing using lllumina HiSegX NGS Platform.
The high-quality reads were aligned against
NCBI Reference of Bos indicus (assembly Bos_
indicus_1.0). The overall alignments were 80-83,
71-80 and 74-77% for unsorted spermatozoa,
X-spermatozoaand Y-spermatozoa, respectively.
Differential Gene Expression (DGE) and Gene
Ontology (GO)-analysis were performed. The
differential expression revealed upregulation
of 737 transcripts and downregulation of 1,016
transcripts in Y-spermatozoa as compared to
X-spermatozoa (p<0.05). The transcripts unique
to X-spermatozoa have top GO annotations
for cell and plasma membrane integrity,
protein heterodimerization, transcription and
histone packaging while the ones unique to
Y-spermatozoa have top GO annotations for
glucose metabolism, mitochondrial translation
and cytochrome p450. This is very interesting

ICAR:- Indian Institute of Agricultural Biotechnology

vis-a-vis our observation on comparative
proteome between X- and Y-spermatozoa with
special focus on membrane-associated proteins
of indicus cattle that revealed abundance of
differential proteins in Y-spermatozoa which
are presumed to support sperm capacitation
and sperm migration velocity and differential
abundance of X-specific proteins associated with
structural molecule activity. Thus, our results
serve to follow a proteogenomic approach for
biomarker discovery for immunosorting of cattle
semen.

Additionally, the differences in fertility among
the bulls of exotic (eg. Holstein Friesian (HF)
and Jersey), crossbred (eg. HF/Jersey x Sahiwal)
and indigenous (eg. Sahiwal) cattle breeds that
are well-documented at phenotypic levels
was studied by gPCR in terms of regulation of
expression of few important and prospective
candidate genes involved in mitochondrial
function (COX5A and COX3) and fertility
and embryogenesis (YWHAZ, CHMP5 and
GTSF1L). The COX5A gene revealed significant
upregulation (p<0.05) in the spermatozoa
of exotic and crossbred cattle as compared
to indigenous cattle. The differential gene
expression of YWHAZ, CHMP5 and GTSF1L genes
in exotic and crossbred bulls showed a significant
upregulation (p<0.05) than the indigenous bulls.
The significant upregulation of genes related
to mitochondrial function and fertilization and
embryogenesis in the spermatozoa of exotic
and crossbred cattle may indicate towards the
differences in the fertility vis-s-vis indigenous
cattle leading to varying reproductive success.
(images Top GO terms for X- and Y-spermatozoa
of indicus cattle, Differential expression of genes
related to mitochondrial function, fertility and
embryogenesis in different genetic groups of
cattle)

2 2
O
. 15
. olhiais



#i.il-

£y

—
widn

Annual Report 2022 ‘\ i

ACADEMIC ACTIVITIES

e e

Eight of the nine M.Sc. Students (4-Molecular Biology and Biotechnology; 4-Genetics and
Plant Breeding; 1-Biochemistry) of 2020-21 batch have completed their degree during the period.
One student from non-agricultural background is continuing the extra courses. Five students of 2020
batch qualified CSIR-UGC, DBT JRF/NET exams and achieved high ranks in ICAR SRF and Ph.D. entrance
examination, out of them three students secured admissions at IARI, New Delhi and one each at
NIPGR, New Delhi and CCS HAU, Hisar. One student is selected as Agriculture Development Officer in
Govt of Haryana. One of the students (....name) secured Ph.D. admission in several reputed institutions
(ISER, Thiruvananthapuram, IIT, Gandhinagar, TIFR-DBT-Instem, [IT Guwahati, IISER Bhopal ICGEB,
New Delhi and MEXT, Japan).

In the session 2021-22, ten students (6 of Molecular Biology and Biotechnology and 4 of Genetics
and Plant Breeding) of Master Degree programme are pursuing M.Sc. degree. From academic session
2022-23 B. Tech. (Botechnology) programme with 30 students is being initiated at the institute.

Academic session: 2021-22, Master Degree Program

Research topic Research guide

Molecular Biology and Biotechnology

Understanding the biochemical and molecular basis of

1 Ll St il e L-Dopa biosynthesis in Faba bean (Vicia faba L.)

Dr Biplab Sarkar

Investigating the molecular role of seed-coated nanoscale

2 Mr. Sudheer Bishnoi . . .
iron in chickpea

Dr Biplab Sarkar

Molecular insight into the protective role of green copper

3 Mr. Pratik Prasad Singh . . . . .
nanoparticle against Fusarium oxysporum in chickpea.

Dr Biplab Sarkar

Identification and characterization of long non-coding
4 Mr. Ankit Raj RNAs (IncRNAs) related to pod and seed development in | Dr. Kishor U Tribhuvan
winged bean (Psophocarpus tetragonolobus L.)

Identification and characterization of salt-stress-related

2 LA SR RS AT L IncRNAs in Indian Mustard (Brassica juncea L.)

Dr Binay Kumar Singh

Genome-wide identification and characterization of
6 Mr. Mustafa N PEBP family genes in winged bean (Psophocarpus | Dr Binay Kumar Singh
tetragonolobus L.)

Genetics and Plant Breeding

Molecular characterization of rice genotypes using

/ Mr. Koppula Satya Sai Kumar candidate gene markers for NUE and PUE

Dr Avinash Pandey

Geneticand molecular characterization of rice germplasm

8 Ms. Jaya Kothapelly for yield and nutritional quality traits

Dr. Vijai Pal Badana

Assessment of genetic diversity in Horsegram germplasm

by using SSR markers 217 el (S

9 Ms. Adepu Priyadarshini

Development of SSR markers and their application
10 | Mr. Mukesh Raj in revealing genetic diversity in Adzuki bean (Vigna | Dr Avinash Pandey
angularis)
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Scheduled Tribe Component (STC)

Distribution programme

Under the Scheduled Tribe Component (STC), ICAR-1IAB supported 2,280 tribal farm families from 80
villages in five districts of Jharkhand, namely East Singhbhum, Chatra, Ranchi, Gumla, and Ramgarh.
Critical agriculturalinputsandtrainingonimproved production technologies for field crops, horticulture
and piggery were provided to the tribal farmers(Fig. 21), which include (1) promotion of cultivation
of drought-tolerant high-yielding rice variety DRR Dhan 42 along with the other high-yielding rice
varieties, viz., TRC 15-5, Swarna Sherya, Swarna Shakti Dhan, Swarna Samriddhi Dhan and Sahbhagi
Dhan recommended for the state; (2) promotion of cultivation of high-yielding Indian Mustard variety
NRCHB 101 in the rice fallows for increasing the cropping intensity and farm income; (3) distribution
of an early maturing, finger and neck blast-resistant cultivar of finger millet, viz., VL Mandua 352; (4)
popularization of improved breeds of pig (Jharsuk); (5) distribution of light-weight VL metallic hand
tools for smooth intercultural operations, battery-operated sprayers for promoting integrated pest
and nutrient management in the field and horticultural crops. Besides, farmer-scientist interaction
meetings, on-farm training, field days, on-farm trials, farmers' fairs and outstation exposure visits
were also organized to increase knowledge and awareness among the tribal farmers.

-y o — =

Fig. 21: Seed distribution under STC programme (a) Distribution of paddy seeds among ST farmers in Bero (Ranchi) (b)
Distribution of paddy seeds among ST farmers of Gumla district at the Piggery farm of BAU, Ranchi

Training on value addition in finger millet

Finger millet (Eleusine coracana), also known as ragi or mandua, is one of the oldest food grains
known to humankind. In Jharkhand, it is consumed mostly as pancakes, particularly during the winter
season. Because of a high degree of drought tolerance and resilience to climatic change, finger millet
is extensively grown in almost all 24 districts of Jharkhand. The crop is particularly important to the
South Eastern Plateau (agro-climatic sub-zone V1) comprising the districts of East Singbhum, Saraikela,
and West Singbbhum. During the year, ICAR-1IAB organized six 5-day residential training programs for
the farmers of tribal communities of Jharkhand (Table 2). The objective of the training was to create
awareness among the farm women about the nutritional value of the finger millet and the skill of
preparing value-added products from it. The programs were organized at the Department of Home
Science, Birsa Agricultural University (BAU), Ranchi. One hundred forty-two farmers from Ranchi,
Latehar, Lohardaga, Khunti, Gumla, East Singhbhum, Simdega, Chatra, Hazaribag, and Ramgarh
districts of Jharkhand attended the training programs.

ICAR:- Indian Institute of Agricultural Biotechnology Py ‘ @ .
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ICAR-IIAB organized four 5-day residential training programs on scientific pig farming at the College
of Veterinary Sciences & Animal Husbandry, Birsa Agricultural University (BAU), Ranchi The objective
of the training was to sensitize the tribal farmers about scientific pig farming and create avenues for
entrepreneurship development in Jharkhand. One hundred ninety-seven farmers from Ranchi and the
adjoining districts attended the training program (Table 3).

IRl 3: URETT HRImGAT BT faavor

Training on piggery

i | UfRieToT SRimH ST M arafer aferRral &
AT N7

1 GoR Ul UTRIET0T BRI BRARN 18 | 22, 2022 49

2 GoR UTel URIeTor BRIt AE 7 ¥ 11, 2022 51

3 GoR U URIET0T BRI A 21 ¥ 25, 2022 50

4 G UTel URIeTuT BRIt AT 26 ¥ 30, 2022 47

o ICAR- Indian Institute of Agricultural Biotechnology
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Fish seed distribution program

A fish-seed distribution program was organized
on 27h August 2022 for the tribal farmers of
Kharsidag, Garhkhatanga, and Tetri villages of
Ranchidistrict. The farmers were sensitized about
balance nourishment and additional feeding in
fish farming. Moreover, they were provided with
total of advance fingerlings with the composition
Catla (50%), Rohu (30%), and Mrigal (20%) for
stocking in their ponds (Fig. 22).

Fig. 22: Scientists of ICAR-IIAB providing advance Finger-
lings to the tribal farmers

Scheduled Caste Sub-Plan (SCSP)

Distribution programme

Over 2,600 scheduled caste farmer families were
supported in 2022 under the Scheduled Caste
Sub Plan (SCSP). These farmers belonged to
nearly 70 villages in four districts of Jharkhand,
viz., Chatra, Palamu, Latehar, and Ranchi.
The Institute provided improved production

ICAR:- Indian Institute of Agricultural Biotechnology

technologies for field crops, piggery and fishery
to the farmers. The activities taken up were (1)
the distribution of the quality seeds of drought-
tolerant/aerobic high-yielding rice variety IR
64drtl, Swarna Sherya, Swarna Shakti Dhan,
Swarna Samriddhi Dhan recommended for the
state of Jharkhand; (2) the distribution of Indian
Mustard varieties namely NRCHB 101, PM 26
and PM 27 in the rice fallows for doubling the
cropping intensity and promoting crop rotation;
(3) the promotion of improved breeds of pig
(Jharsuk) and popularization of the use of area-
specific mineral mixtures for promoting the
productivity of the animals; (4) distribution of
VL metallic hand tool sets to ease the different
cultural practices during farming and distribution
of portable incubators and hatchery to promote
backyard poultry and self-employment; (6)
popularization of the use of quality fish feed
mixtures for enhancing fish production. The
Institute also organized several need-based

farmers-scientists interaction meetings and on-
farm training. It also organized on-farm trials,
farmers' fairs, and outstation exposure visits.

Fig. 23: Distribution of paddy seeds among the farmers of
the SC community

Farmer-Scientist Interaction meet cum
advisory and fish feed distribution program
During 2022, the institute organized several
fish feed distribution programs and benefitted
95 farmers of the SC community of Jharkhand.
Besides, farmer-scientist interaction meet cum
advisory programs for the scientific management
of aquaculture were organized for the farmers
of Maheshpur of Angada block of district
Ranchi, Ara Sarubera of Mandu block of district
Ramgarh, Sukurhutu of Kanke block of Ranchi,
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and Palkot of Gumla district. The program aimed at capacity building of SC farmers to improve livelihood
and income generation. During the program, farmers were sensitized about the role of balance nutrition
and supplementary feeding for aqua-culturable fish. In addition, they were made aware that nutritionally
supplemented feed provides better fish development and prevents diseases caused by weakened immunity.

N WS

Fig. 24: Organization of farmerscientist interaction and fish feed distribution program under SCSP

Northeastern Hill (NEH) programme

Northeastern Hill (NEH) Region

The NEH component of the institute was implemented in Tripura in collaboration with ICAR Tripura
Centre. Through the KVKs planned activities were carried out in East Khasi Hill district of Meghalaya,
Peren district of Nagaland, Morigaon district of Assam and in collaboration with Agriculture College
(CAU), Pasighatin Arunachal Pradesh. In order to promote farm mechanization asa measure to enhance
efficiency of farm and reduce drudgery of farm labour in agricultural operations in remote hill areas
of NEH, one 50 HP Tractor along with one each of Hydraulic Trailer, Cultivator and Disc Plough costing
more than Rs. 10.0 lakhs were provided in Nagaland through KVK, Peren and Digital Soil Testing Mini
Lab, Micro-Weeder, Power Reaper, Three Tinned Furrow Opener and Tree Pruner altogether worth
Rs.19.5 lakhs were provided through KVK East Khasi Hill district of Meghalaya. Field demonstrations
with 400 quintals of quality seeds of five improved varieties of rice, viz., Gomati, Khowai, Hauchuk
2, Tripura Nirog and Tripura Chikan Dhan were organized in all the eight districts of Tripura involving
2600 farmers. Besides, 12500 hermetic bags were also provided to the beneficiary farmers for safe
storage of seeds. In Nagaland, 10,000 hermetic bags of various capacities for safe storage of seeds in
high humidity conditions were provided to the farmers of 21 villages of Peren district. To encourage

o ICAR:- Indian Institute of Agricultural Biotechnology
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vegetable production in backyard for improved livelihood and nutritional security, farmers of Peren
district were also provided 100 Sprayers, Watering cans and need based organic pesticides.

In Assam, 3000 saplings of Assam Lemon (a seedless variety) and vermicompost (50 qtls) were
distributed to the farmers of Morigaon district in collaboration of KVK Morigaon. Four capacity building
programmes involving 100 beneficiary farmers of Pasighat area in Arunachal Pradesh were organized
at Agriculture College, Central Agricultural University, Pasighat. In addition, demonstrations on
vermicompost preparation, production of sesame, mushroom and winter vegetables were organized
involving 4, 5, 10 and 25 farmers, respectively in Pasighat, Arunachal Pradesh.

Thirty homestead piggery-cum-breeding units were established by providing two months old
genetically superior piglets (1 male: 2 female) in eight different villages of Peren district of Nagaland.
Veterinary medicines, food supplements like, mineral mixtures, vitamin and calcium were also

Fig. 25: Microaeeder, Power reaper and Tree pruner Fig. 26: Distribution of sprayers and watering cans in

provided in East Khasi Hill district of Nagaland Peren, Nagaland.

Fig. 27: Training on scientific pig farming and piglet distribution among NEH farmers in Nagaland

distributed. In addition, training programme on scientific piggery covering various topics like
importance of pig rearing for breeding purpose, care and management of newborn piglets, healthcare
and measures to be taken to control parasitic infections in piglets in different seasons and scientific
management practices for better production and increased productivity of animals was organized
for the beneficiaries. The programme was implemented in collaboration with KVK Peren, ICAR-RC for
NEH Region, Nagaland Centre, Jalukie.

ICAR:- Indian Institute of Agricultural Biotechnology
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Mera Gaon Mera Gaurav (MGMG)

Two multidisciplinary teams of scientists from ICAR-IIAB conducted awareness programs on natural
and organic farming for sustainable and eco-friendly agriculture; general sensitization on improved
crop production technologies, protected cultivation of high-value crops, swachhta abhiyan, climate
change, crop insurance, avoiding the burning of crop residues, etc. under MGMG targeting nine
villages from Chatra and Ranchi districts of Jharkhand. Awareness cum training programs were also
organized on direct seeded rice, utilization of paddy fellow land for rabi season, water conservation,

Fig. 28: Farmerscientist interaction at Chandaghasi village of Namkum Block of Ranchi

and use of low-cost small farm tools for efficient management of weed and intercultural practices.
Demonstration cum sensitization programs on deworming of pigs, vaccination of cattle, use of
mineral mixture for animals, etc., for getting a high remunerative return in animal husbandry were
also organized. Awareness programs were also conducted on aquaculture, cage culture, ornamental
fish farming, and the value addition of fish products. Technical support was provided to the farmers
through meetings, discussions, and mobile advisory on various aspects of agriculture & allied activities.
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INSTITUTIONAL ACTIVITIES

<[

Institute Research Council (IRC) meeting

The Institute Research Council (IRC) meeting
of the ICAR-Indian Institute of Agricultural
Biotechnology (lIAB), Ranchi, was held on
September 23-24, 2022, under the chairmanship
of Dr A. Pattanayak, Director, ICAR-IIAB to review
the progress of ongoing research projects (Fig.
29). Dr Sushil Prasad, Dean, Ranchi Veterinary
College, BAU, Ranchi, was the expert (Animal
Sciences), DrA.K.Singh, Associate Dean, College of
Fisheries Science, Gumla, Jharkhand, participated
at the meeting as an expert (Fisheries Science),
and Dr Manoj Kumar, Associate Professor &
Head, School of Life Sciences, Central University
of Jharkhand, Brambe, Ranchi, attended the
meeting as an expert (Agril. Biotechnology). A
total of 19 in-house projects were reviewed, out
of which six projects were concluded. Overall, the
Chairman and the experts expressed satisfaction
with the progress made in the projects and made
appropriate suggestions and recommendations
for improving the research projects.

Fig. 29: Interactions among scientist during IRC meeting

ICAR:- Indian Institute of Agricultural Biotechnology

L)
Swachh Bharat Abhiyan

The Swachhta Pakhwada was organized by
the ICAR-IIAB, Ranchi during 16-31 Dec 2022.
Swacchta Pakhwada started with Swachhta
pledge. The scientist, staff and students taken
the Swachhta pledge and after the pledge, the
awareness was spread towards cleanliness and
personal hygiene. Several cleanliness drive and
Swachhta awareness campaign organized in the
institute premises (Fig.30), nearby villages, parks,
school. Also, Face masks, sanitizer and dustbin
distributed among the villagers and youth were
sensitized about hygiene and cleanliness. Nodal
officer, scientists and other staff of institute
significantly contributed in cleanliness drive.

Kisan Diwas

ICAR-Indian Institute of Agricultural
Biotechnology, Ranchi organized a workshop on
the occasion of Farmer Day on 23rd December,
2022 and also marked the swachhta pakhwada
which is being celebrated from Dec 16-31, 2022
at the institute. The programme started with
welcome speech by Dr. Shambhu Krishan Lal,
Scientist, ICAR-IIAB. He emphasized the role
of farmer in the economic development of a
country. The director of the institute, Dr. Sujay
Rakshit motivated the farmers on utilization of
improved technology in agriculture (Fig. 31). He
suggested waytoenhancefarmers’sincome. Also,
he emphasizes the need to inculcate the habit of
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cleanliness that contribute to the development
of country. Dr. Arunava Pattanayak, Principal
Scientist, ICAR-IIAB spoke on the government
schemes for upliftment of socio-economic status
of the farmers. In this workshop, other scientists,
Dr. V.P. Badhana, Dr. S. Naskar, Dr. Sudhir
Kumar, Dr. Sanjay Kumar, Dr. Madan Kumar, Dr.
K. Tribhuvan delivered lectures on various topics
like efficient utilization of water resources, scope
and advantages of natural farming, swachhta
programme initiated by govt. of India, animal
and fish health.

Scientists have suggested to adopt natural
farming and its use in modern agriculture. Also,
they suggested to make self-help group for
selling of milk and other animal product to co-
operative society and make animal husbandry a
profitable business.

s i

Fig. 31: Director IIAB interacting with farmers on Kisan Diwas

Parthenium Awareness

Parthenium Awareness Week (PAW) was

organized during 16-22 Aug 2022,. The farmers
and staff of the institute were sensitized about
harmful effects of Parthenium hysterophorus/
Gazar Ghas (Fig. 32). The parthenium plants
present in the institute premises are uprooted
and dumped in earthen pit to get converted into
manure.

Fig. 32: Scientists imparting awareness about Pathenium
among farmers

madde

World Pulse Day

ICAR-Indian Institute of Agricultural
Biotechnology, Ranchi organized a seminar and
farmers' meeting on the occasion of 4th World
Pulses Day on 10.02.2022. In this program,
Dr. Vijai Pal Bhadana, Principal Scientist, while
presenting the welcome speech, congratulated
the present farmers, , guests and employees on
this day and in brief, increased knowledge about
the usefulness of pulses. On this occasion, the
chief guest Dr. A. K. Singh, in-charge, ICAR RC ER,
Plandu Ranchi Centre stressed on the quality of
pulses and its immense potential in Jharkhand.
Dr. A. Pattanayak, Director, ICAR-Indian
Institute of Agricultural Biotechnology, Ranchi
highlighted the usefulness of pulses as it is rich
in nutrients as well as beneficial for soil health.
Dr. C. Chattopadhyay, Joint Director (Academic)
provided information about disease and pest
management of pulse crops to the farmers on this
occasion. On this occasion, the seeds of improved
variety of moong (Virat) were distributed among
the farmers by the institute. The keynote speaker
of the seminar, Dr. R.S. Pan, Principal Scientist,
presented a detailed lecture on Vegetable Pulses.
During the Kisan Goshthi, there was a dialogue
between the farmers and the scientists about
the management of pulses, selection of varieties,
and its uses as animal feed (Fig. 33). Dr. Soumen
Naskar, Principal Scientist emphasized that the
use of husk and peel of pulses are important in
increasing animal health, milk production and
quality. Dr. Sudhir Kumar, Scientist, Dr. Madan
Kumar, Scientist and Dr. Shambhu Krishna
Lal, Scientist played an important role in the
implementation of this program.

Fig. 33: Scientist-farmers interaction on World Pulse Day

ICAR- Indian Institute of Agricultural Biotechnology
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Vigilance awareness week

ICAR-IIAB, Ranchi, Jharkhand, enthusiastically
celebrated "Vigilance Awareness Week" from
October 31st to November 6th, 2022, with the
theme "Corruption Free India for a Developed
Nation." The awareness week started with an
"Oath-taking ceremony" on October 31st at 11
AM. All staff members (permanent, contractual,
research scholars, and supporting staff) took
the oath during this occasion after the Director
of ICAR-IIAB read out the vow (Fig. 34). During
the week, various programs were organized
at the institute, which was participated by the
staff members and students. On November 6th,
during the closing ceremony, a group discussion
was organized wherein all the institute's staff
members participated. Dr Sujit Kumar Bishi,
Vigilance officer, ICAR-IIAB, explained the types
and nature of corruption. He also explained
different means to prevent it for helping to make
India a developed country and underlined that
employees must uphold their integrity and the
organization's standards to prevent corruption.
Views from other participants were also heard
with patience by the present audience. In his
closing remarks, Dr A Pattanayak, Director,
emphasized the need for self-introspection,
discipline, and integrity for total personal growth,
which can ultimately contribute to moving the
country closer to being a developed nation.

i Fa
L il

Fig. 34: Vigilance Oath taking ceremony at ICAR-IIAB
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TRAINING AND CAPACITY BUILDING
S - . " C—

Details of training and workshop attended during 2022

S.N. | Name Duration Host Institute Participants
1. | Advanced statistical techniques 03-15 Jan. ICAR-Indian Dr Kishor U. Tribhuvan
for data analysis using R" Institute of Dr Madan Kumar
Rice Research, Dr. Sudhir Kumar
Hyderabad
2. | Biosecurity and Biosafety: 02-11, Aug. | ICAR-NBPGR, Dr.V P Bhadana
Policies, Diagnostics, New Delhi
Phytosanitary Treatments and
Issues” during
3. | RNA world: advance 03-09, Nov. | ICAR-Indian Dr Kishor U. Tribhuvan
bioinformatics for deciphering Agricultural
regulatory molecules Statistics
Research
Institute, New
Delhi
4 | Advanced Analytical and 21-27, Nov. | Department Dr Sujit Kumar Bishi
simulation techniques in chemical of chemical Dr Madan Kumar
engineering applications engineering, BIT
MESRA, Ranchi
5. | New Crop Breeding Technologies | 21, Nov. ICRISAT, Dr Sudhir Kumar
-11, Dec. Patancheru,
Hyderabad

‘...

ICAR:- Indian Institute of Agricultural Biotechnology
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MoUs SIGNED
S . 7 C—
<  Shaheed Mahendra Karma Vishwavidyalaya, Bastar, Jagdalpur, Chhathisgarh on 22" Jan. 2022

% ICAR- Indian Veterinary Research Institute (Deemed University) Izatnagar on 12% May 2022

< Amity Institute of Biotechnology - Amity University Jharkhand, Ranchi on 1% Nov. 2022

PARTICIPATION IN CONFERENCES/MEETINGS/

SEMINARS/SYMPOSIA DURING 2022

_.l_':-,'“h&:;"'é:_

S. No. | Event Venue Period Participants

1. Climate Change Karnataka Agri- 14-15, May | Dr.V P Bhadana
Concerns: Challenges | professional
for Agriculture Association in
Sector and Food and collaboration with
Nutrition Security ICAR-Indian Institute

of Millets Research,
Hyderabad

2 Bilateral International | Khulna University, 19-20, Oct. | Dr.Biplab Sarkar
Conference Khulna, Bangladesh.

(ICEES-2022)

3 Vlith International Birsa Agricultural 21-23, Nov. | Dr Kishor U. Tribhuvan
Conference on "Global | University, Ranchi Dr Sujit Kumar Bishi
Research Initiatives Dr Madan Kumar
for Sustainable Dr Sanjay Kumar Gupta
Agriculture & Allied Dr Sudhir Kumar
Sciences"

4 National Conference Jamia Hamdard, New 23-24, Nov. | Dr Sujit Kumar Bishi
on Biotechnology Delhi,
for Sustainable
Development and
Human Welfare

5 National Symposium Navsari Agricultural 22-23, Sept. | Dr Sujit Kumar Bishi

on Emerging
Innovations in
Plant Molecules for
Achieving Food and
Nutritional Security
(EIPMAFNS)

University, Navsari,
Gujrat,

ICAR:- Indian Institute of Agricultural Biotechnology




Annual ﬂ{qaort 2022

PUBLICA
: ol

Patent

1.

Biplab Sarkar. A Roy Chowdhury, S
Bhattacharjee, Arnab Sen, A Pattanayak
(2022) Alcoholic Nano-silver having Anti-
Viral and Anti-Biofilm Efficacy and Method
of Preparation thereof (File no. TEMP/
E1/69397/2021- DEL).

Research/ Review Articles

1.

Agarwal, S., Prasad, S., Kumar, R., Naskar,
S., Chandra, S. and Agarwal, BK. (2022).
Characterization of native chickens of
Ranchi district of Jharkhand. Indian Journal
of Animal Sciences 92(2):18-21.

Barman K, Konwar D, Sarma DK, Thomas R,
NaskarS, PeguSR, BanikS, Mohan NH, Tamuli
MK, Kaushik Purabi, Rajkhowa S. 2022. Effect
of supplementation of methionine chelated
trace minerals on growth, nutrient utilization
and blood profiles in crossbred (Hampshire
X Ghungroo) finisher pigs. Animal Nutrition
and Feed Technology. 22(1):31-39.

Choudhary, SB., Gurjar, SC., Singh, BK.,
Singh, DK., Sharma, HK., Horo, S., Kumari,
N., Amrapali, S., Ahlawat, SP., Singh, K.
(2022). Morphology and genic-SSRs-based
diversity analysis and georeferencing of
economic traits in natural populations of Jack
(Artocarpus heterophyllus Lam.) from Eastern
India. Scientia Horticulturae 295:110852.

Devi, YS., Pandey, A., Kumar, A., Rai, M.,
Tyagi, W., Aochen, C. (2022). Genetic
variability and population structure analysis
in ricebean (Vigna umbellata) genotypes
from northeast India). Indian Journal of
Genetics and Plant Breeding 82(4): 448-457.

Foysal, MJ., Dao, TTT., Fotedar, R., Gupta,
SK., Tay, A., Chaklader, MR.. (2022) Sources
of protein diet differentially stimulate the
gut and water microbiota under freshwater
crayfish, marron (Cherax cainii, Austin 2002)
culture. Environmental Microbiology Report
14(2):286-298.

madde -

6.

10.

11.

12.

TIONS

Foysal, MJ., Gupta, SK. (2022) A systematic
meta-analysis reveals enrichment of
Actinobacteria and Firmicutes in the fish gut
in response to black soldier fly (Hermetica
illucens) meal-based diets. Aquaculture,
549: 737760.

Gupta, SK., Gupta, A., Sarkar. B., Gupta,
R., Kumar, M., Kumari, A. Foysal, MJ.,
(2022) Pomegranate (Punica granatum)
peel extract supplementation in diet
influences growth performance, haemato-
immunological responses and cytokine
expression in pathogen-aggravated Labeo
rohita fingerlings. Aquaculture, 562: 738823

Kumari, P., Chakraborty, M., Kumar, S.,
Chaudhary, SB., Prasad, K., Sah, RP. (2022)
Identification of maize (Zea mays L.) inbreds
by using agro-morphometric traits. The
Pharma Innovation Journal, 11(9): 126-130.

Laxmivandana, R., Vashi, Y., Kalita, D., Banik,
S., Sahoo, NR. and Naskar, S. (2022). Genetic
diversity in mitochondrial DNA D-loop region
of indigenous pig breeds of India. Journal of
Genetics 101: 5.

Kumari, M., Sarkar, B., Mukherjee, K. (2022).
Nanoscale calcium oxide and its biomedical
applications: A comprehensive review.
Biocatalysis and Agricultural Biotechnology.
47:102506.

Mehta, S., Kumar, A., Achary, VMM,
Ganesan, P., Patel, A., Singh, A., Rathi, N.,
Das, TK., Lal, SK. and Reddy, MK. (2022).
Antifungal and defense elicitor activity of
potassium phosphite against fungal blast
disease on ptxD-OE transgenicindicariceand
its acceptor parent. Pesticide Biochemistry
and Physiology, 182:105026.

Kumar, N., Chandan, NK., Gupta SK.,
Bhushan, S., Patole BP (2022) Omega-3
fatty acids effectively modulate growth
performance, immune response, and
disease resistance in fish against multiple

ICAR- Indian Institute of Agricultural Biotechnology
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stresses. Aquaculture 547:737506.

Panditi, V., Fartyal, D., Sheri, V., Agarwal,
A., Mehta, S., Lal, SK., Venkatapuram, AK.,
Parmar, H., Karippadakam, S., Rashid,
A. and Reddy, MK., (2022) Functional
characterization of differentially-expressed
increased glyphosate resistance (igrA) gene
in transgenic rice (Oryza sativa L.). Plant Cell,
Tissue and Organ Culture 150(2):.439-449.

Pradhan, B., Panda, D., Bishi, SK., Chakraborty,
K., Muthusamy, SK. and Lenka, SK. (2022)
Progress and prospects of C4 trait engineering
in plants. Plant Biology, 24(6): 920-931.

Priyam, M., Gupta, SK., Sarkar, B., Naskar,
S., Kumar, N., Foysal, J., Sharma, TR., (2022)
Variation in immuno-reproductive milieu of
testis in Clarias magur from pre-spawning
to spawning phase: An indication towards
non-canonical role of immune elements in
testes. Journal of Reproductive Immunology,
154,103757, https://doi.org/10.1016/].
jri.2022.103757.

Priyam, M., Gupta, S. K., Sarkar, B., Naskar,
S., Kumar, N., Foysal, M. J., & Sharma, T. R.
(2022). Variation in immuno-reproductive
milieu of testis in Clarias magur from pre-
spawning to spawning phase: An indication
towards non-canonical role of immune
elements in testes. Journal of Reproductive
Immunology, 154: 103757.

Rashk-E-Eram, Mukherjee, K., Saha, A.,
Bhattacharjee S., Mallick A., Sarkar, B. (2022)
Nanoscale iron for sustainable aquaculture
and beyond. Biocatalysts and Agricultural
Biotechnology 44:102440.

Tribhuvan, KU., Kaila, T., Srivastava, H., Das,
A., Kumar, K., Durgesh, K., Joshi, R., Singh,
BK., Singh, NK., Gaikwad, K. (2022). Structural
and functional analysis of CCT family genes
in pigeon pea. Molecular Biology Reports 49
(1):217-226.

Tribhuvan, KU., Singh, DK., Pradhan, B., Bishi,
SK., Pandey, A., Kumar, S., Bhati, J., Mishra, DC.,
Das, A., Sharma, TR., Pattanayak, A., Singh, BK.
(2022).Sequencing and de novo transcriptome

ICAR:- Indian Institute of Agricultural Biotechnology

20.

21.

22.

assembly for discovering regulators of gene
expression in Jack (Artocarpus heterophyllus).
Genomics 114 (3):110356.

Verma, VK., Pandey, A., Jha, AK. (2022) Genetic
parameters, diversity and population structure
in tomato based on quantitative traits and
microsatellite markers. Indian Journal of Plant
Genetic Resources 34(3): 437-446.

Laxmi Prasanna B., Dangi K. S., Damodar Raju
C. H., Jagadeeshwar R.2, Rekha G.3, Pragya
Sinha, Aleena D., Harika G., Mastanbee S.
K., Swapnil Ravindra K., Kousik M. B. V. N.,
Mahadeva Swamy H. K., Anila M., Kale R. R.
R. R., Dilip Kumar T., Punniakotti E., Hajira S.
K., Bhadana V. P., Sundaram R. M. (2022).
Marker assisted pedigree breeding based
improvement of the Indian mega variety
of rice MTU1010 for resistance against
bacterial blight and blast and tolerance
to low soil phosphorus. PLoS ONE 17(1):
€0260535. https:// doi.org/10.1371/journal.
pone.0260535

Pandurang B. A., R. P. Singh, S.K. Singh,
M. Kumar, Namratal, M. Choudhary, D.
Jena, V. Singh, D. Rout, B. Sahoo, K. Nanda,
P. Singh, C. Mohan, R. Verma and V. P.
Bhadana (2022). Genetics of grain yield and
its component traits in drought tolerance
rice. Oryza 59 (2):150-156. https://doi.
org/10.35709/0ry.2022.59.2.2

Book Authored/Edited

1.

Baxla, SL., Minz, N., Jalaj, RK., Gupta, SK.,
Kumar, S., Pati, MK., Jha, AK., Singh, VK., Bharti
A., Kumar, M., Anand G. (2022) Live Stock
Fisheries and Poultry Resource Management,
Published by Parmar Publication, ISBN: 978-
81-928932-4-2. pp.1-110

Bhusan, S., Kumar, S., Verma, N., Tigga, A.,
Kumar, S., Mishra, A., (2022) Value edition of
oilseeds crops. pp: 110. Parmar, Publication.
ISBN: 978-93-921932-2-6.

Shweta., Kumari, R., Narayan, SC., Surin,
SS., Pandey, DK., Lal, SK., Bhusan, S., (2022)
Varietal Evaluation of Horticultural Crops
for Trait Characterization. pp: 123. Parmar,

. ol hiais
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Publication. ISBN: 978-81-928932-4-3.

Book chapter

ik

Lal, SK., Mehta, S., Kumar, S., Singh, AK.,
Kumar, M., Singh, BK., Bhadana, VP.,
Pattanayak, A., (2022) Genetic engineering
intervention in crop plants for developing
biopesticides. In Biopesticides: Advances in
bio-inoculant science (eds Rakshit, A., Meena,
VS., Abhilash, PC., Sarma BK., Singh HB.,
Fraceto L., Parihar M., Singh, AK). Woodhead
Publishing. Volume 2. pp-237-245.

Singh, AK., Naskar, S., Ramteke, PW.,,
Kumar, R. (2022). Nucleic Acid Sequence-
Based Amplification (NASBA) methods and
CRISPR/Cas13 system to detect pig viral
diseases. Protocols for the Diagnosis of Pig
Viral Diseases. Deb R et al. (Eds). Springer
Protocols Handbooks. Pp. 151-157.

Technical / Popular Article

i

Mishra, VK., Umar, SIU., Naskar, S. (2022)

s Ue], (R Wef) ARy T 8, 39 dd
9. PN M@ 2022, pub. by ICAR-IIAB,
Ranchi, 22(1):99-102.

Adepu, P., and Kumar, S., (2022) Indian
millets. Agriblossom, 3(3):10-14

Adepu, P., and Kumar, S., (2022)
Underutilized pulses- crops for the future.
Agriblossom, 3(3):15-19.

Adepu, P., Kothapally, J., and Kumar, S,,
(2022) DH technology in rice improvement.
Agriblossom, 3(3):20-25

Kumar, S., Gupta, N., Sarda Devi, K., Sharma, SK.,
(2022) Pest and disease dynamics under changing
climatic conditions. Agriblossom, 3(3): 6-9.

Meena, BL., Kumar, S., Meena, SK., Kumari,
R.(2022) Application of distant hybridization
in Brassica improvement. The Agricultural
Magzine, 1(12): 96-100.

Meena, BL., Kumar, S., Meena, SK., and
Kumari R. (2022) Breeding for disease
resistance: White rust in Indian mustard.
The Agricultural Magazine, 1(12): 89-95.

Meena, B.L., Kumar, S., Meena, SK., Kumari,
R. (2022) Breeding for disease resistance:

madde

10.

11.

12.

13.

Strategies and challenges. The Agricultural
Magazine, 2(01): 235-240.

Meena, B.L.,, Kumar, S., Meena, SK., Kumari,
R. (2022) Breeding for white rust resistance in
Indian mustard (Brasscia juncea (L.) Czern and
coss). Marumegh, Kisaan E- Partika. 7(4): 04-08.

Meena, B.L.,, Kumar, S., Meena, SK., Kumari, R.
(2022) Intellectual property rights in plant breeding.
Marumegh, Kisaan E- Partika. 7(3): 10-14.

Meena, B.L., Kumar, S., Meena, SK., Kumari,
R. (2022) Mapping populations in crop
improvement. The Agricultural Magazine,
2(01): 230-235.

Kumar, S., Sasi, M., Bishi, S.K., Sanyal, R.
(2022), Role of probiotic a-galactosidases in
the reduction of flatulence causing raffinose
oligosaccharides (RFOs). Biotica Research
Today, 4(8):640-642.

Jawed, D., Sanyal, R., and Bishi, S.K. (2022),
Resistant starch in food - A promise to a better
health. AgroScience Today, 3(3), 361-365.

Conference Abstract

1.

Kumar M., Nag, RK., Bishi, SK., Lal, SK., (2022)
Relative expression of zinc-responsive genes in
contrasting rice (Oryza sativa. L) genotypes. In
Abstract, Proceeding Book of VIl International
Conference on "Global Research Initiatives for
Sustainable Agriculture & Allied Sciences" held
at Birsa Agricultural University, Ranchi during
November 21-23, 2022, pp 30.

Kumar S (2022) Ideotype breeding in
horsegram (Macrotyloma uniflorum) for yield
and improvement of plant architecture. In
Abstract, Proceeding Book of VII* International
Conference on "Global Research Initiatives for
Sustainable Agriculture & Allied Sciences" held
at Birsa Agricultural University, Ranchi during
November 21-23, 2022, pp 67.

Lal, SK., Kumari, R., Potam, P., Pattanayak, A.,
Pandey, A., Prasad, K., Kumar S., Kumar M.
(2022) Multiple shoot regeneration in indica
rice (Oryza sativa. L) genotypes. In Abstract,
Proceeding Book of VII"™ International
Conference on "Global Research Initiatives for

ICAR- Indian Institute of Agricultural Biotechnology
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Sustainable Agriculture & Allied Sciences" held
at Birsa Agricultural University, Ranchi during
November 21-23, 2022, pp 59.

Laxmivandana, R., Umar, SIU., Patole, C., Das,
P., Murasing, DK., Sharma, M., Sharma, TR.,
Sharma, KK., Pattanayak, A., Naskar, S. (2022)
Proteomic and genomic dissection of (sexed)
spermatozoa of indicus cattle (Bos indicus). In
Abstract, Proceeding Book of Compendium,
National Conference on Innovations in
Animal Genetics & Breeding for sustainable
productivity of livestock and poultry and XVI
Annual Convention of Indian Society of Animal
Genetics and Breeding (ISAGBCON2022)
(2-3 December, 2022), org. by ICAR-DPR,
Hyderabad, p.164.

Mishra, VK., Umar, SIU., Kumar, S., Pradhan,
B., Gupta, SK., Bhadana, VP., Sharma, TR.,
Pattanayak, A., Naskar, S. (2022) Molecular
characterization  of  Swine  Leukocyte
Antigen (SLA) genes in indigenous pigs (Sus
domesticus). In compendium of abstracts,
National Conference on Innovations in
Animal Genetics & Breeding for sustainable
productivity of livestock and poultry and XVI
Annual Convention of Indian Society of Animal
Genetics and Breeding (ISAGBCON2022) (2-3
December, 2022), organised by ICAR-DPR,
Hyderabad, p.164.

Rana, A., Chowdhury, P., Umer, SIU., Das,
PJ., Nema, S., Naskar, S. (2022) Comparative
expression profiling of important genes
related to mitochondrial function, fertility and
embryogenesis in the spermatozoa of different

genetic groups of cattle. In book of Abstracts,
National Symposium on "Optimizing animal
reproduction through recent techniques of
biotechnology, nutraceuticals and alternative
medicine" and XXXVII Annual Convention of
Indian Society for Study of Animal Reproduction
(ISSAR) (16-18 November, 2022), organised by
CVSc & AH (NDVSU), Jabalpur (MP), p.139.

Sanyal, R., Bishi, SK., Tribhuvan, KU., Kumar
M. (2022) Accumulation and regulation of
seed RFOs in peanut (Arachis hypogaea L.):
a Biochemical and molecular perspective. In
Abstract, Proceeding Book of VII*" International
Conference on "Global Research Initiatives for
Sustainable Agriculture & Allied Sciences" held
at Birsa Agricultural University, Ranchi during
November 21-23, 2022, pp 68.

Tribhuvan, KU., Mishra, T., Dilip, S., Pandey, A,
Mahato JL., Raiger HL., Pattanayak, A., Singh,
BK (2022) Development and characterization
of EST-SSR markers in winged bean. In
Abstract, Proceeding Book of VII*" International
Conference on "Global Research Initiatives for
Sustainable Agriculture & Allied Sciences" held
at Birsa Agricultural University, Ranchi during
November 21-23, 2022, pp 26.

Umar, SIU., Naskar, S., Sarkar, B., Roy, CA,
Sheel, R. (2022) Nanotechnological approach
for enrichment of X-chromosome bearing
spermatozoa from the unsorted indigenous
bovine semen. In compendium of abstracts
- Posters, IDF WORLD DAIRY SUMMIT 2022
- Dairy for Nutrition & Livelihood (12-15
September, 2022), p.39.

AWARDS AND‘#REC OGNITIONS

Dr Biplab Sarkar, Principal Scientist, was awarded honorary fellow of the “Institute of
Ecotoxicology and Environmental Sciences (IE&ES)”, India during bilateral international
conference (ICCEES-2022) at the Khulna University, Bangladesh organized between 19-20

October, 2022

Dr Madan Kumar, Senior Scientist received ‘Scientist of the Year’ award for his outstanding
contributionin the field of Plant Physiology in VII"" International Conference on "Global Research
Initiatives for Sustainable Agriculture & Allied Sciences" organised by Astha foundation, Meerut

during 21-23 November, 2022 at BAU, Ranchi.

ICAR:- Indian Institute of Agricultural Biotechnology
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3. Dr. Sanjay Kumar Gupta received the best oral presentation award in VIith International
Conference on "Global Research Initiatives for Sustainable Agriculture & Allied Sciences"
organised by Astha foundation, Meerut during 21-23 November, 2022 at BAU, Ranchi.

4, Dr. Sudhir Kumar received ‘Excellence in Research Award’ for his outstanding contribution in
the field of Genetics & Plant Breeding in VIIth International Conference on "Global Research
Initiatives for Sustainable Agriculture & Allied Sciences" organised by Astha foundation, Meerut
during 21-23 November, 2022 at BAU, Ranchi.

JOINING /| TRANSFER | RETIREMENT

e

-~

Dr. Sujay Rakshit,
Joined as the Director
of ICAR-IIAB on
09 Dec. 2022

Dr. A. Pattanayak,
Principal Scientist and
Ex-Director, ICAR-IIAB
superannuated on
315t Dec. 2022

Dr. Sujatha TP,
Scientist (Agrl. Biotech.)
relieved on 20™" Aug.
2022 to join at
ICAR-CTCRI on transfer

Dr. C. Chattopadhyay,
Principal Scientist (Plant
Pathology.) relieved on
12th Aug. 2022 to join at
ICAR-CRIJAF on transfer

ICAR:- Indian Institute of Agricultural Biotechnology




okt .rl i
. 'i
Eﬁ Annual rRe}oort 2022

ONGOING RESEARCH PROJECTS

G-

. . Principal
Project Title ncipd
Invigilator
School of Genomics and Molecular Breeding
1. | Molecular breeding for the development of rice varieties with inbuilt Dr V.P. Bhadana
resistance/tolerance to drought, low soil P, and blast.
2. | Genome analysis, linkage mapping, and identification of gene(s) / Dr B.K. Singh
QTLS for seed oil and protein content in winged bean (Psophocarpus
tetragonolobus L.).
3. | Genetic mapping of gene(s)/QTLs for photoperiod sensitivity in winged | Dr Kishor U.
bean (Psophocarpus tetragonolobus L.) Tribhuvan
4. | Improvement of rice yield under low light intensity conditions Dr Avinash Pandey
5. | Understanding the biochemical and molecular mechanism of L-DOPA Dr Sujit Kumar Bishi
and tannin biosynthesis in faba bean (Vicia faba L.)
6. | Identification of genes/QTLs responsible for zinc homeostasis in rice Dr Madan Kumar
7. | Understanding the morpho-physiological and molecular mechanism of | Dr Madan Kumar
seed shattering in grain amaranths (Amaranthus spp.)
8. |Ideotype breeding in horse gram for Jharkhand region Dr Sudhir Kumar
9. | Molecular dissection of plant architecture traits in winged bean Dr Sudhir Kumar
through mutagenesis and genomic approaches
Genetic Engineering
10. | Molecular characterization of the Major Histocompatibility Complex Dr Soumen Naskar
(MHC) genes of indigenous pig (Sus scrofa).
11. | Investigating the role of purine degrading pathway genes of Dr S. K. Lal
hemibiotroph fungal pathogens during host-pathogen interaction and
their potential to confer disease resistance in maize
Molecular Diagnostics, Prophylactics and Nano-Biotechnology
12. | Evaluating the nano-inspired degradation of aquatic pollutants with Dr Biplab Sarkar
special reference to lac dye and jute retting wastewater
13. | Evaluation of extrinsic and intrinsic parameters for sustainable Dr Sanjay Gupta
breeding and culture of Clarias magur in captivity
14. | Deciphering the role of the microbiome, including extremophiles in Dr Sanjay Gupta
water bodies and surrounding phylloplane in coal mining areas in the
perspective of intensive aquaculture, including biofloc system

ICAR:- Indian Institute of Agricultural Biotechnology
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BUDGET ALLOCATION AND UTILIZATION (2022)
S . 7 —
(Figure in lakhs)

R.E. 2021-22 Total Expenditure B.E.2022-23  Total Expenditure
(Rs. in Lakhs) in Percentage (Rs. in Lakhs) (Up to Dec-2022) in

Percentage

Grants in Aid - General 454.00 100 200.00 80.78
Grants in Aid -(Capital ) 1257.93 100 1000.00 64.98
TSP 65.25 100 25.00 66.60
NEH (General) 43.00 100 35.00 36.06
NEH (Capital) 30.51 100 - -

SCSP (Capital) 150.00 100 100.00 10.00
SCSP (General) 50.00 100 100.00 52.06

Revenue Generated during 2022 : Rs. 4,63,247/-

NODAL OFFICERS FOR INSTITUTE'S DIFFERENT PORTFOLIOS

S -~ 7 —
Name of the Nodal Officer | Responsibilities
Dr. Avinash Pandey Krishi Portal
Dr. Biplab Sarkar Agriculture Technology Foresight Centre (ATFC), CPGRMS, CPIO/RTI, TSP
Dr. B K Singh ITMU, ABI, PME, PMS, Permisnet-Il, Innovation Excellence Indicators
for Public Funded R & D Organizations Coordinated by SA to PM
Dr. S K Bishi ARMS, Vigilance, HRD
Dr. Soumen Naskar ICAR-MIS, ERP
Dr. Sudhir Kumar Public Information Officer/RTI, SCSP, MGMG
Dr.SK Lal Swatch Bharat Abhiyan
Dr.V P Bhadana NEH, AEBAS
Mr S R Singh GeM Purchase, Store
Mr. Paritosh Gupta Rajbhasha Implementation
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INFRASTRUCTURE DEVELOPMENT
— ol
Name of the Work E(s‘;i:::‘ti:ki‘st Present status
CIVIL WORKS
1. | Mess Building 35222 | Completed
2. | Boys’ Hostel 852.39 | Completed
3. | Girls’ Hostel 852.39 | Completed 85% construction;

bathroom tiling, painting,
plumbing and misc. work is
in progress and likely to be
completed by 30 Jun 2023

4. | Water Harvesting Structure of Site D 76.84 Completed

5. | Water Harvesting Structure of Site A 146.94 Digging work is completed
6. | Administrative/Institute Building 3584.99 90 % completed

7. | Vertical extension of Administrative/ 1192.78 60 % completed

Institute Building (from 12.6 meters to 30.6
meters —Laboratory side only)

8. | Construction of Internal roads, Drainage, 522.78 30% work completed
Water Supply and Electrical Lighting
(Developmental works)

9. | Type-V Six Nos. staff residential quarters 630.88 30% work completed
(One block with stilt parking)
10. | Overhead Water Tank (2 lakh litre capacity) 148.11 Work just started
in Farm A
11. | Water Treatment Plant at Farm A 49.30 Tender process completed
12. | Boundary Wall and Security Room of 19.98 Tender process completed

Director’s residence

ELECTRICAL WORKS

1. | Installation and commissioning of Lifts in 78.81 Tender is floated
Hostels (4 nos)

2. | LT Feeder Panel, Electric Cables for charging 510.41 20 % completed
different buildings Farm A
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