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HTERA TS hT HEIT

ERIEIEED 39 03 36
im-q-@-r >8 15 44
CADRE STRENGTH

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
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Research Summary

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 miRNAs (Fig.1).

Fig. 1: Validation of genic-SSR markers in Aegle marmelos germplasm accession 1C209920. (1) IIAB-B1, (2) IIAB-B2, (3)

IIAB-B4, (4) IIAB-BS5, (5) IIAB-B6, (6) IAB-B7, (7) IIAB-BS,

(8) IAB-B9, (9) IIAB-B10, (10) IAB-BI11, (11) IIAB-

B13, (12) IAB-B14, (13) [IAB-B15, (14) IIAB-B16, (15) IIAB-B18, (16) IIAB-B19, (17) IIAB-B22, (18) IIAB-B23, (19)
ITAB-B25, (20) IIAB-B28, (21) IIAB-B29, (22) IIAB-30, (23) IIAB-31, (24) ITAB-32, M-100 bp DNA marker.

F B (Fig. 2) |

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 (Fig.2).

Fig. 2: NJ tree showing the genetic relationships among the 79 germplasm accessions of winged

bean.
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e Ninety-eight germplasm accessions were
JUETE TH (IIABPIS1) FA+={aw T WEHI- screened, and a photo-insensitive genotype
agfer & foro (Fig.3) | (IIABPIS1) was identified in winged bean (Fig.3).

Fig. 3: Screening of winged bean germplasm for flowering under long-day conditions. (A) photo sensitive
genotype, (B) photo-insensitive genotype IIABPIS1.

e 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

Mbp T T (Fig.4) | with a BD FACS Canto Flow Cytometer (Fig.4).

Fig. 4: Genome estimation in winged bean using BD FACS Canto Flow Cytometer.

ICAR- Indian Institute of Agricultural Biotechnology
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e 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 (Fig.5).

B (Fig.5)|

Fig. 5: Bar graph showing RT-qPCR-based quantitative expression of (1) Napin-type 25 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..

e Evaluation of 147 mutants for
agro morphological traits revealed
distinguishable  variation for early
flowering (45-50 DAS), number of seeds
per pod (1 to 20), pod morphology, seed size,
seed colour and plant architecture in M1

dl(Fig.6) | generation of winged bean (Fig.6).

Fig. 6: Pod size and no of seeds per pod M1 generation variants of winged bean.
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e 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
mMiRNAs.

e 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.

e Rice plants possessing Pup1 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.

e Metabolites profiling in different tissues
revealed that the dopamine biosynthesis is
mediated through L-DOPA (3,4 dihydroxy

e (Fig.7) | Phenylalanine) in Faba bean. The major
accumulator of L-DOPA are young tissues of
flower and leaves while seeds accumulates
dopamine exclusively (Fig.7).

Fig. 7 A: Chromatogram showing separation of Dopamine, L-DOPA,
Tyramine, and L-Tyrosine standards for 100 ppm conc.

Fig. 7 B: A representative chromatogram showing the
presence of L-DOPA in young leaves.

Fig. 7 C: Chromatogram showing the presence of dopamine and an unknown peak in mature
seed tissue.

Fig. 7: 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.

ICAR- Indian Institute of Agricultural Biotechnology

“.(




r-" ‘.'ri

{
Annual Report 2022 \?ﬁ?

e Zinc deficit responsive gene OsbZIP48 plays
genotype based tissue specific role in Zn
& (Fig.8) | homeostasis (Fig.8).

Fig. 8: Graph showing RT-qPCR-based relative expression of zinc responsive genes (0s06g0716800, OsbZIP48 and 0s03g22810)
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.

e One hundred-fifteen germplasm accessions
of grain amaranth were evaluated for
various agro-morphological traits and one

, low seed shattering genotype (IC-042277)
iid
= (Fig9)| was identified (Fig.9).

Fig. 9: High seed-shattering resistant germplasm having a strong stem, compact spike, uniform
maturity, medium height and strait/upright spike growth habit.

ICAR- Indian Institute of Agricultural Biotechnology
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e Thirty-six horse 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
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 (Fig.10).

Fig. 10: Graphical representation of microbial load in different doses of ZnO NPs in jute

wastewater on 1st day and 10th day.

ICAR- Indian Institute of Agricultural Biotechnology

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

A (Fig 1) | genes in roots and shoots substantiated
the efficacy of the dose (Fig.11).

Fig. 11: ICP-OES analysis of soil, shoots and roots of chickpea from different doses of
CaO NPs treatments.

e 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 wunderstanding the taxonomic
structure and functional potential of these
aquatic resources with the possibility of
getting novel genes and microbes for

S(Fig.12,13 & 14) | research and commercial application
(Fig.12, 13 & 14).

Fig. 12: Krona chart displays the major microbial community composition
in the soil sample of test site.

Fig. 13: Phylum of Bacterial Domain, A. (Control), B.
(Test).

ICAR- Indian Institute of Agricultural Biotechnology
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Fig. 14: Principal coordinate analysis (PCoA) of test and control site showing separate

cluster of bacterial community composition.

& (Fig.15) |

Fig. 15: Exploring Swine leucocyte Antigens (SLA) as candidate genes for improvement of immune response in swine.

ICAR- Indian Institute of Agricultural Biotechnology

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) (Fig.15).
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e 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.

e Plant regeneration protocol optimized
using mature seed derived nodal explant in
tropical maize genotype, Rasi-4212 (Fig.16).

T30 (Fig. 16) |

Fig. 16: 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.

ICAR- Indian Institute of Agricultural Biotechnology
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AT ST ek (THAHT) % qed, SATSHIUSR-
AT 7 FRES & g el & 80 il & 2,280
3TTfeaTd} ek TNETT S T-ET Y& Sl 99 o IR,
HATSHTHAR-ATZALTS + FREE o AT TemT
frari & fore =g 5 oot smamwda ufderor wrfsq
G Ty o) Ferfercan o wef axpoTe wetfaeer,
foman &Y foraferanerr (&), d=ht & S gem e
W IR 5 oo smamdia ufdtewr srisa oft smfsa
foRam| 27 ST 2022 T WIEHIEHT, @ S Akl Tid
% anfearet foramt & foru meeft-sfst forauor shrishm =t
AT TR T (Fig. 17 & 18) |

Under the Scheduled Tribe Component (STC), ICAR-
IIAB supported 2,280 tribal farm families from 80
villages in five districts of Jharkhand. During the year,
ICAR-IIAB organized six 5-day residential training
programs for the farmers of tribal communities of
Jharkhand. Also organized four 5-day residential
training programs on scientific pig farming at the
College of Veterinary Sciences & Animal Husbandry,
Birsa Agricultural University (BAU), Ranchi. A fish-
seed distribution program was organized on 27h
August 2022 for the tribal farmers of Kharsidag,
Garhkhatanga, and Tetri villages of Ranchi district
(Fig. 17 & 18).

Fig. 17: 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.

Fig. 18: Scientists of ICAR-1IAB providing advance Fingerlings to the tribal farmers.

ICAR- Indian Institute of Agricultural Biotechnology
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STgfer ST 3U AISHT (Geeard) & ded 2022 | 2,600
¥ i e S & foRaT aiEmRi s wemT Jae
1 T A fopT RS o AR St o v 70 T % )
HEA 7 5 ST IR foar wRishH ST fohy 31
ARES o SFIHLIA ST TG o 95 FFaTT shi arwrlard
form w1 AT wes SATSHiSR Brou F3 %
TEarT ¥ B & @n foRar mam em el o wew @
e o e W geTel o, AnTete o 9 e, sew
% ARATE el 3R STeuee WeuT § uTEEe & Fi

TRTfETer (W) % GednT § ASHIeg, Tt i 78

(Fig. 19 & 20) |

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. The institute
organized several fish feed distribution programs and
benefitted 95 farmers of the SC community of
Jharkhand. The NEH component of the institute was
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), Pasighat in Arunachal Pradesh (Fig. 19
& 20).

Fig. 19: Organization of farmer-scientist interaction and fish feed distribution program under SCSP.

Fig. 20: Training on scientific pig farming and piglet distribution among NEH farmers in Nagaland.

ICAR- Indian Institute of Agricultural Biotechnology
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STEERTST-STEATSCS o AT ot 3 rg-Fererrer it 3
TRl R TR0 % EHA FW & T Trepfash AR
Sfreh Wl W STRREHAT FRIHEE SN hT; FrEe &
ST 3T Tt St 3 Y et st wfer wasiunsh & qed
e HHT ICUAEH AR, Ioo oA ATl el bl
A RN B TAW T AN W
Gaesfieran o s @ieft foeire, it fem & forw o 6t
IS U T TN, STl ETETT, TIAAN 6 FI1SA Tefe
% 0 9 AFa Al |1 HY IUHO ST IR
iR Tl W SIFTERAT 88 TRIE wrispd of
NI foRE T (Fig. 21) |

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, and use of low-cost
small farm tools for efficient management of weed
and intercultural practices (Fig. 21).

Fig. 21: Farmer-scientist interaction at Chandaghasi village of Namkum Block of Ranchi.
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Q22/PATENT

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).
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SIS AT TR ITFIHIAT (2022)

(3TTHST AT H)

ARI.

2021-22
(Rs. @ITG ®)

afaota § e

3.
2022-23_
(Rs. @ITG ®)

FHer a9 (fder-
2022 dh) Utdvra o

FETIAT AT - ATAT 454.00 100 200.00 80.78
TETIAT AT -(4AT) 1257.93 100 1000.00 64.98
AR 65.25 100 25.00 66.60
3T, (A 43.00 100 35.00 36.06
U504, (F0T9H) 30.51 100

Ty HLTE . (eTe) 150.00 100 100.00 10.00
wwHTEd (EHE) 50.00 100 100.00 52.06

2022 % R U T : Rs. 4,63,247/-

BUDGET ALLOCATION AND UTILIZATION (2022)

(Figure in lakhs)

R.E [
s Total 2022-23 Total Expenditure
2021-22 Expenditurein (Rs. i (Up to Dec-2022)
; Percentage S. 1n inPercentage
(Rs. in Lakhs) Lakhs)
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/-

ICAR- Indian Institute of Agricultural Biotechnology
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> For details refer to: https://iiab.icar.gov.in/wp content/uploads/2023/04/AnnualReport2022compressed.pdf
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