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      çLrkouk
 —f"k vkSj blds lEcaf/kr {ks= Hkkjr dh vk/kh ls vf/kd vkcknh ds fy, vkthfodk dk eq[;  

vk/kkj gSa vkSj ns'k ds lkekftd-vkfFkZd rkus-ckus esa egRoiw.kZ ;ksxnku nsrs gSaA Hkys gh ns'k us 
—f"k ds lHkh {ks=ksa esa vHkwriwoZ çxfr ns[kh gS] ysfdu cgqi{kh; pqukSfr;ksa] tSls tyok;q ifjorZu 
vkSj lacaf/kr tSfod@vtSfod ruko dkjdksa] fldqM+rh —f"k ;ksX; Hkwfe vkSj çk—frd lalk/kuksa dks 
ns[krs gq,] Hkfo"; esa fodkl dks cuk, j[kuk ,d pqukSrhiw.kZ dk;Z gksxkA bu pqukSfr;ksa ds ckotwn] 
Hkkjr dks viuh le`) tSo fofo/krk vkSj miyC/k fo'kky ekuo lalk/ku ds ekeys esa cgqr ykHk gSA

 Hkk-—-vuq-i-&Hkkjrh; —f"k tSoçkS|ksfxdh laLFkku ¼ICAR-IIAB½] ,d mR—"V laLFkk gS tks ikS/kksa] tkuojksa] eNfy;ksa vkSj 
lw{e thoksa dks 'kkfey djrs gq, cqfu;knh vkSj Vªkalys'kuy ckW;ksVsDuksy‚ftdy fjlpZ djds lexz :i ls Kku vkSj uokpkj ls 
çsfjr —f"k ds fodkl dks c<+kok nsus ds fy, çfrc) gSA lkFk gh] Lukrd] LukrdksÙkj] M‚DVjsV vkSj iksLV-M‚DVjsV Lrj ij f'k{kk 
çnku djds tSoçkS|ksfxdh ds vxz.kh {ks=ksa esa dq'ky ekuo lalk/ku fodflr djds] laLFkku dks —f"k vuqla/kku vkSj f'k{kk ds bl 
{ks= esa cgqr egRoiw.kZ Hkwfedk fuHkkuh gSA 

 vkbZlh,vkj-vkbZvkbZ,ch] jkaph esa vuqla/kku vkSj f'k{kk ds fy, vko';d vR;k/kqfud cqfu;knh <kaps dk fuekZ.k fd;k tk 
jgk gSA {ks= vuqla/kku ds fy, Qly vuqla/kku ,oa çf'k{k.k dsaæ] i'kq/ku vuqla/kku ,oa çf'k{k.k dsaæ vkSj eRL; vuqla/kku ,oa 
çf'k{k.k dsaæ tSlh lqfo/kk,a vkSj Nk=ksa ds fy, ,d Nk=kokl vkSj Hkkstuky; cudj rS;kj gSa lkFk gh dbZ vU; lqfo/kk,a tks dh 
fuekZ.kk/khu gS tYn gh rS;kj gks tk;saxhA

 laLFkku esa miyC/k fo'ks"kKrk ,oa vuqla/kku lqfo/kkvksa ds vuqlkj] vuqlU/kku dk;Z] /kku ds vykok laHkkfor Qlyksa tSls  
dh ia[kh chu] ckdyk] jkenkuk vkfn esa thuksfed lalk/kuksa dk fodkl djds ewY;oku y{k.kksa ds varfuZfgr thu vkSj thuksfed 
{ks=ksa dh igpku ij dsafær gSA /kku esa lw[ks ds çfr lfg".kqrk] QkLQksjl mi;ksx n{krk vkSj >qylk çfrjks/k {kerk c<+kus ds 
fy, igys ls irk ,oa çHkkoh D;wVh,y@thukas dks ekjdlZ dh lgk;rk ls VªkUlQj djus ds ç;kl py jgs gSaA fyax-fof'k"V  
'kqØk.kq i`FkDdj.k ds fy, eosf'k;ksa ds 'kqØk.kq ds dksf'kdk lrg vk/kkfjr ck;ksekdZj ds fodkl ds fy, Hkh ç;kl fd, tk jgs gSaA 
twV jsfVax vif'k"V ty ds uSuks-çsfjr vi?kVu vkSj Hkwfe esa vEyrk de djus ds fy, dSfY'k;e v‚DlkbM uSuksd.kksa ds mi;ksx 
ds çkjafHkd ifj.kke mRlkgtud gSaA vuqla/kku vkSj okf.kfT;d vuqç;ksx ds fy, u, lw{etho vkSj thu çkIr djus dh laHkkouk 
ds fy, dks;yk [kk|kuksa ds tyk'k;ksa dh lw{ethoh; fofo/krk ,oa :ijs[kk ds vkdyu ds fy, esVkthuksfed dk mi;ksx fd;k 
tk jgk gSA

 dqy ukS esa ls vkB ijkLukrd Nk=ksa ¼vk.kfod tho foKku vkSj tSo çkS|ksfxdh esa pkj] vkuqoaf'kdh vkSj ikni çtuu 
esa pkj ,oa tSo jlk;u esa ,d½ us bl vof/k ds nkSjku viuh fMxzh iwjh dhA vf/kdka'k Nk=kas us lh,lvkbZvkj-;wthlh] MhchVh  
tsvkj,Q@usV] vkbZlh,vkj-,lvkj,Q tSlh ijh{kkvkas esa mPp LFkku çkIr djds çfrf"Br laLFkkuksa esa ih,p-Mh- esa ços'k ik;kA 

eSa laLFkku esa dk;Zjr lHkh oSKkfudksa] ç'kklfud vkSj foÙk deZpkfj;ksa] Nk=ksa] vuqla/kku v/;srkvksa vkSj lafonk deZpkfj;ksa dks muds 
laLFkku dh fofHkUu xfrfof/k;ksa esa ;ksxnku ds fy, /kU;okn nsrk gw¡A eSa fjiksVZ dks le; ij çdkf'kr djus ds fy, okf"kZd çfrosnu 
laikndh; Vhe dh ljkguk djrk gw¡A

 eSa M‚- fgeka'kq ikBd] lfpo] —f"k vuqla/kku vkSj f'k{kk foHkkx] —f"k vkSj fdlku dY;k.k ea=ky;] Hkkjr ljdkj ,oa 
egkfuns'kd] Hkkjrh; —f"k vuqla/kku ifj"kn~ dks muds çsjd ekxZn'kZu vkSj laLFkku dks Hkjiwj lg;ksx nsus ds fy, gkfnZd vkHkkj 
O;ä djrk gw¡A eSa M‚- Vh- vkj- 'kekZ] MhMhth ¼Qly foKku½] vkbZlh,vkj vkSj M‚- Mh- ds- ;kno] ,Mhth ¼cht½] vkbZlh,vkj dks 
muds fujarj leFkZu vkSj çksRlkgu ds fy, /kU;okn Kkiu djrk gw¡A var esa] 8 fnlacj] 2022 rd laLFkku dk usr`Ro djus ds 

fy, M‚- v#.ko iêuk;d] iwoZ funs'kd&vkbZvkbZ,ch dks esjk gkfnZd /kU;oknA

jkaph             ¼lqt; jf{kr½ 
ekpZ] „å„…                  funs'kd 
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Agriculture 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. 

I 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. 

I express my appreciation to the annual report editorial team for timely bringing out the report.

I 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. I 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-IIAB for leading the institute 

till December 8, 2022. 

 Ranchi                            (Sujay Rakshit)

March, 2023           Director, ICAR-IIAB

PREFACE
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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

vfèkns'k

• —f"k tSoçkS|ksfxdh esa ewy ,oa uhfrxr vuqlaèkku 

• —f"k tSoçkS|ksfxdh esa 'kS{kf.kd mR—"Vrk gsrq xq.koÙkk;qä ekuo lalkèku  
 fodkl ,oa uhfr leFkZu

MANDATE

• Basic and strategic research in agricultural biotechnology

• Development of quality human resources for academic excellence  

in agricultural biotechnology and policy support
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• 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 lncRNAs. 
Moreover, four lncRNAs were predicted as 
endogenous target mimics (eTMs) for six 
miRNAs.

• 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 

lkjka'k@ EXECUTIVE SUMMARY

• dqy 40]886 ;wfuftUl dks csy esa vlsacy fd;k 
x;k vkSj 15]444 SSR] 69 VªkalfØI'ku QSDVj (TF) 
ifjokjksa ls 2]167 TFs] 27 VªkalfØI'ku jsxqysVj 
(TR) ifjokjksa ls 415 TRs] 12 lajf{kr miRNA 
ifjokjksa ls 26 ifjiDo miRNAs] vkSj 16]811 
laHkkfor lncRNAs dh igpku dh x;hA blds 
vykok] 4 lncRNAs dks 6 miRNAs ds fy, eTMs 
ds :i esa ik;k x;kA

• dqy 4]107 bZ,lVh-,l,lvkj dh [kkst dh xbZ] 
ftuesa ls 166 dks lkr ns'kksa ls izkIr ia[khchu 
ds 79 tuu~æO; ifjxzg.kksa ds laxzg esa tk¡pk 
x;kA fofHkUu DyLVfjax fof/k;ksa ds vuqlkj  
vf/kdka'k vÝhdh ifjxzg.k lewg esa 'kkfey gks x;s] 
vkSj ckdh cps gq, tuu~nzO; dkYifud HkkSxksfyd 
vkcknh esa QSys gq, ik, x,] tks fd vçR;{k :i 
ls ia[khchu ds vÝhdh ewy dk gksus dk leFkZu 
djrk gSA

• 98 ia[khchu tuu~æO; çkfIr;ksa dh tkap ds 
mijkar ,d tuu~nzO; tks izdk'k-vof/k ds fy, 
vlaosnu'khy ik;k x;kA

• chMh ,Q,lh,l dSaVks ¶yks lkbVksehVj ds lkFk 
¶yks lkbVksesVªh ds ckn çksihfM;e vk;ksMkbM 
LVsfuax dk mi;ksx djds ia[khchu ds igys ls 
Kkr 1-22 Gbp ds thukse vkdkj ds cnys 710-94 
Mbp ik;k x;kA

• fu"kspu ds 5] 10] 16] vkSj 30 fnuksa ds varjky 
ij ia[khchu ds chtksa vkSj Qfy;ksa esa ukS çeq[k 
,ytsZfuflVh-lacaf/kr thuksa ds vfHkO;fä iSVuZ dk 
fo'ys"k.k djus ij ik;k x;k fd vf/kdka'k thu 
cht vkSj Qyh nksuksa esa fu"kspu ds 10 fnuksa ds ckn 
gh vf/kdre :i ls O;ä gksrs gSaA

• ia[khchu ds 147 mRifjorhZ;ksa dh igyh ih<+h (M1) 
dk ,xzks e‚QksZy‚ftdy y{k.kksa ds fy, ewY;kadu 
djus ij Qwy vkus ds le; ¼45-50 fnuksa½] çfr 
Qyh chtksa dh la[;k ¼1 ls 20½] Qfy;ksa ds vkdkj] 
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20), pod morphology, seed size, seed colour 
and plant architecture in M1 generation of 
winged bean.    

• Three hundred ninety-one lncRNAs 
expressing under salt stress/shock 
conditions were identified in Indian 
Mustard, and five lncRNAs 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 Pup1 and both qDTY 

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 (IC-042277) 
was identified. 

• 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 

cht ds vkdkj] cht ds jax vkSj ikS/ks dh vkdkj-

izkdkj ds fy, fHkUurk dk irk pykA

• Hkkjrh; ljlksa esa yo.krk ruko@vk?kkr fLFkfr;ksa 
ds rgr vfHkO;ä gksus okys 399 lncRNAs dh 
igpku dh xbZ] vkSj 4 miRNAs ds fy, 5 
lncRNAs dks eTMs ds :i esa ik;k x;kA

• /kku esa de çdk'k lfg".kq fdLeksa vkSj vfrlaosnu'khy 
fdLeksa ds ladj.k ls mRiUu F2 ih<+h esa p;u fd;k 
x;kA iqu;ksZxt var%çtfur oa'kØeksa ds fodkl ds 
fy, pqus gq, ladj.kksa ls vyx-vyx ikS/kksa ls 
ckfy;k¡ ,d= dh x;hA

• ftu /kku ds ikS/kksa esa Pup 1] qDTY 2.2 vkSj 4.1 
lae:i voLFkk esa mifLFkr ik;s x;s] mudk iznZ'ku o"kkZ  
vk/kkfjr lh/kh cqokbZ dh ifjfLFkfr ds fy, csgrj 
ik;k x;kA

• ckdyk ds fofHkUu mÙkdksa esa esVkcksykbV~l dh 
izksQkbfyax djus ij ik;k x;k dh Mksikekbu 
dk tSola'ys"k.k L-DOPA ¼3]4 MkbgkbMª‚Dlh 
Qsfuy,yfuu½ ds ek/;e ls gksrk gSA L-DOPA ds 
çeq[k lapk;d Qwy vkSj ifÙk;ksa ds ;qok mÙkd ik;s 
x,] chtksa esa flQZ Mksikekbu gh feykA

• tLrk dh deh ds çfr mÙkjnk;h thu OsbZIP48 

Zn, ?kku ds ikS/kksa esa tLrk lefLFkfr ds fy, 
fof'k"V Hkwfedk fuHkkrk gSA

• jkenkuk ds 115 tuu~æO; çkfIr;ksa dk ewY;kadu 
fofHkUu —f"k-:ikRed y{k.kksa ds fy, fd;k x;k 
vkSj ,d de cht fc[kjus okys thuksVkbi ¼IC-

042277½ dh igpku dh xbZA

• dqYFkh ds 36 tuu~nzO; izkfIr;ksa dk 16 d`f"k 
:ikRed vkSj 12 iks"k.k laca/kh y{k.kksa dk eqY;kadu 
djds vf/kd mit nsus okyh ¼IC-23441½] nkus esa 
de QkbfVd ,flM ¼IC-139460½] de VSfuu ¼IC-

80943½] mPp ykSg ¼IC- 80943 vkSj IC-123022½ 
vkSj mPp tLrk ¼IC-53613½ ds fy, igpku dh 
x;hA nks izdk'k vlaosnu'khy izkfIr;ksa ¼HPKM-11-
72 vkSj HPKM-11-74½ dh Hkh igpku dh xbZA
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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 I and Class 
II 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 explant in 
tropical maize genotype, Rasi-4212.

• ,d NksVs iSekus ij fd, x;s iz;ksx ds vk/kkj ij 
ik;k x;k fd ftad v‚DlkbM uSuksd.kksa 750 PPM 
ek=k dh tqV lM+us ds ckn vif'k"V ty esa jax 
ds {kj.k ds fy, mfpr gSA

• pwus dh vuq'kaflr ek=k dh rqyuk esa] uSuks&dSfY'k;e 
dh ek= 1/50oha ek=k pus esa vadqj.k vkSj o`f) dks 
izHkkoh :i ls c<+krh gS rFkk tYnh Qwy vkus ds 
fy, çsfjr djrh gSA tM+ksa dh feêh ds fo'ys"k.k vkSj 
tM+ksa vkSj ruksa esa dSfY'k;e flXufyax ikFkos thuksa 
ds VªkalfØIVksfed vkSj thu ,Dlçs'ku fo'ys"k.k 
us Hkh nh x;h uSuks- dSfY'k;e dh çHkkodkfjrk dh 
iqf"V dhA

• jkex<+ dks;yk [k|ku tyk'k; ¼ijh{k.k½ vkSj 
xsrylwn tyk'k; ¼fu;a=.k½ ls fy, x;s feêh ds 
uewuksa dk 'k‚V xu esVktsuksfeDl vuqØe fo'ys"k.k 
djds lq{ethoh;ksa dh fofo/krk dh :ijs[kk us bu 
tyh; lalk/kuksa dh oxhZdj.k lajpuk vkSj dk;kZRed 
{kerk dks le>us esa egRoiw.kZ lqjkx çnku fd;k gS(  
lkFk gh vuqla/kku vkSj O;kolkf;d vuqç;ksx ds 
fy, uohu thu vkSj lw{e tho feyus dh iz;kIr 
laHkkouk,a Hkh gSaA

• Lons'kh lwdjksa ds Lokbu Y;wdkslkbV ,aVhtu 
¼,l,y,½ ds çeq[k vkSj Dykfldy Class-I vkSj 
Class-II  thu ds lhMh,l fo'ks"krk dh tk¡p esa 
isIVkbM ckbafMax lkbV~l ¼ihch,l½ esa çfrLFkkiu 
cM+h la[;k esa ns[ks x, gSaA

• bafMdl eosf'k;ksa ds ,Dl vkSj okbZ-LiesZVkstksvk 
ds rqyukRed VªkafLØIVksfed fo'ys"k.k ls V‚i GO 
,uksVs'ku ds lkFk lsDLM LiesZVkstksvk ds fy,  
vf}rh; VªkalfØIV dk irk pyk tks f>Yyh ls tqM+s 
çksVhu ij fo'ks"k /;ku nsus ds lkFk ,Dl vkSj okbZ-
LiesZVkstksvk ds chp rqyukRed çksfVvkse ij gekjs 
fiNys voyksdu dh iqf"V djrk gSA

• eDdk dh m".kdfVca/kh; izHksn] jklh-4212 esa 
ifjiDo cht O;qRiUu uksMy ,DlIykaV dk mi;ksx 
djds la;a= iqutZuu çksVksd‚y dks vuqdwfyr 
fd;k x;kA
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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 

(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 lncRNAs, and placed six functional 
eTMs in different lncRNA-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-à-vis their corresponding 
target genes is in progress.

GENOMICS AND MOLECULAR BREEDING

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

Research

Fig. 1: Validation of genic-SSR markers in Aegle marmelos germplasm accession IC209920. (1) IIAB-B1, (2) IIAB-B2, (3) 

IIAB-B4, (4) IIAB-B5, (5) IIAB-B6, (6) IIAB-B7, (7) IIAB-B8, (8) IIAB-B9, (9) IIAB-B10, (10) IIAB-B11, (11) IIAB-B13, (12) 

IIAB-B14, (13) IIAB-B15, (14) IIAB-B16, (15) IIAB-B18, (16) IIAB-B19, (17) IIAB-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.
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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 

Fig. 3A: Secondary structure of pre-miRNA sequences identified 

in the precursor miRNA transcript of Aegle marmelos.

Fig. 3B: Cystoscope network showing lncRNA-miRNA-

target interaction in Aegle marmelos. The miRNAs are 

highlighted in yellow, lncRNAs are highlighted in brown, 

and target genes are highlighted in blue.



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology3

their leftover members were spread across the hypothetical geographical populations, indirectly 
supporting the African origin of the winged bean.

Fig. 4: Population genetic structure based on 22 polymorphic genic-SSR markers in 79 germplasm accessions of winged bean. 

(a) ΔK graph showing peak value at K = 2, (b) population structure at ΔK = 2. 

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 
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accessions (92 collected from BAU, 
Ranchi, Jharkhand; six collected from, 
Shivrai, Vaijapur Tehsil, Aurangabad, 
Maharashtra) for flowering under  
long-day conditions. Sowing was carried 
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 
irrigation and plant protection, were 
provided as recommended. Out of the 
98 accessions screened, five accessions 
(IIABPIS1, IIABWB2, IC0041980, 
EC0142652, EC0142654) flowered during 
the long-day conditions. However,  
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.

The genome size of the winged bean was 
determined using propidium iodide staining 
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 
μg/ml propidium iodide, 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 × 
(median value of sample G 0 /G 1 peak)/(median 

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

value of standard G0 /G1 peak). Following the 
formula, we determined the genome size of 
the winged bean to be 710.94 Mbp against the 
reported size of 1.22 Gbp. 

Fig. 7: Genome estimation in winged bean using BD FACS 

Canto Flow Cytometer

Fig. 6: Screening of winged bean germplasm for flowering under 

long-day conditions. (A) photo sensitive genotype, (B) photo-insensi-
tive genotype IIABPIS1.

BA
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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.

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 

Spatio-temporal expression analysis of allergenicity-related genes in seeds and pods of 
winged bean

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. 

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. 

S. 
No.

Gamma rays dose 
(Gy)

No. of seed 
irradiated

No. of seeds 
germinated 

Percent survival 

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

Fig. 10: Pod size and no of seeds per pod 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-
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tolerant rice germplasm over the last couple 
of years. Some notable low-light tolerant rice 
germplasms are 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 × ISM, IRCTN 91-84 
× Rasi, IRCTN 91-84 × IIABR 48, IR 64 × Rhyllo 
Red, Danteshwari × MTU 1081, Danteshwari 
× MTU 1121, IRCTN 91-94 × Samba Mahsuri, 
MTU 1010 × IRCTN 91-84, MTU 1010 × Megha 
Rice-1, Rhyllo Red × Samba Mahsuri, Samba 
Mahsuri × IRCTN 91-94, Swarna × IRCTN 91-84, 
Swarna × Mahisugandha, Swarna × Rhyllo Red, 
Swarnprabha × MTU 1081 and Swarnprabha 
× 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 Pup1 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 Pup1 and DTYs were 
evaluated under direct seeded rainfed conditions 
and based on per se performance, 832 selections 

were made during kharif 2022. Two hundred 
fifty F2 populations (single crosses, backcrosses, 
three-way crosses) segregating for QTLs viz., 
Pup1, 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 Pup1 and DTYs (2.2 and 4.1) 
were screened with the help of tightly linked 
markers. Twenty two plants possessing both the 
qDTYs in homozygous condition and Pup1 were 
identified. On comparison of performance of 
plants possessing different QTL combinations, it 
was found that plants having Pup1 and both the 
DTYs in homozygous conditions recorded highest 
average grain yield per plant indicating towards 
positive synergy between Pup1 and qDTYs 

and eventually scope of enhancing rice yield in 
rainfed low input conditions. 

F1s 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 (CI), 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. 



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology 8

11A). The concentration of CI 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 CI 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.

Fig. 11A:   Chromatogram showing separation of Dopamine, L-DOPA, Tyramine, and L-Tyrosine standards  for 100 ppm conc.

 Fig. 11B: A representative chromatogram showing the presence of L-DOPA in young leaves
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gene regulation for Zn homeostasis in rice which 
needs further elaborate study.

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.

The present study was conducted to understand 
the differential expression pattern of three 
zinc-responsive genes, viz., OsbZIP48, OsbZIP53 
and Os03g22810 under Zn deficit (0.005µM) 
and control conditions (5 µM) 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 Os03g22810 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 

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.

Identification of genes responsible for Zinc homeostasis in rice (Oryza sativa L.)
Expression profiling of Zn deficiency responsive genes in rice
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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 to its 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. 
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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-à-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-II and SLA-III of Class-I, and DRA, DRB, 
DQA and DQB of Class-II 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-II were produced, and we obtained ORF of 876 (SLA-1), 1,095 
(SLA-2) and 927 bp (SLA-3) of Class-I and 759 (DRA), 801 (DRB), 765 and 768 (DQA) and 786 bp (DQB) of 
Class-II 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-I genes, and 93.70 and 
100.00% for Class-II 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-II 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.

GENETIC ENGINEERING

Phylogenetic tree-SLA Class I genes
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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).

Phylogenetic tree-SLA Class II genes

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. 



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology13

MOLECULAR DIAGNOSTICS, PROPHYLACTICS 

AND NANO–BIOTECHNOLOGY

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).

3rd. Day 10th. Day 21st. Day
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Fig. 14: Graphical representation of microbial load in 

different doses of ZnO NPs in jute wastewater on 1st 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 
on developing tools 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 

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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A B
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

Fig. 16: ICP-OES analysis of soil, shoots and roots of 

chickpea from different doses of CaO NPs treatments

* N.C- Negative Control , P.C- Positive Control

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 present in 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. 

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 Mean± Se, n=3, * indicates significance 
difference (p<0.05)
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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 
proteobacteria class such as deltaepsilon and beta 
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 

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. 

Fig. 17: Krona chart displays the major microbial community composition in the soil sample of test site.

 Proteobacteria    Terrabacteria     FCB     PVC   Acidobacteria

A

22%

10%

10%
11%

47%



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology17

Fig. 18: Phylum of Bacterial Domain, A. (Control), B. (Test)

 Proteobacteria    Terrabacteria     FCB     PVC   Acidobacteria

B

20%

11%

9%
5%

55%

Fig. 19: Principal coordinate analysis (PCoA) of test and 

control site showing separate cluster of bacterial community 

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.

Fig. 20: Heatmap displays metagenome abundance by the method of color-coding. 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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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 
from somatic cells, leucocytes, epithelial cells, 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 1 and 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 Illumina HiSeqX 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-spermatozoa and 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 

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 qPCR 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)

EXTERNALLY FUNDED PROJECT
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ACADEMIC ACTIVITIES

 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 
(IISER, Thiruvananthapuram, IIT, Gandhinagar, TIFR-DBT-Instem, IIT 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
Sl. No. Name Research topic Research guide

Molecular Biology and Biotechnology

1 Ms. Sradhanjali Jena
Understanding the biochemical and molecular basis of 
L-Dopa biosynthesis in Faba bean (Vicia faba L.)

Dr Biplab Sarkar

2 Mr. Sudheer Bishnoi
Investigating the molecular role of seed-coated nanoscale 
iron in chickpea

Dr Biplab Sarkar

3 Mr. Pratik Prasad Singh
Molecular insight into the protective role of green copper 
nanoparticle against Fusarium oxysporum in chickpea.

Dr Biplab Sarkar

4 Mr. Ankit Raj
Identification and characterization of long non-coding 
RNAs (lncRNAs) related to pod and seed development in 
winged bean (Psophocarpus tetragonolobus L.)

Dr. Kishor U Tribhuvan

5 Mr. Shivakumaraswamy M
Identification and characterization of salt-stress-related 
lncRNAs in Indian Mustard (Brassica juncea L.)

Dr Binay Kumar Singh

6 Mr. Mustafa N
Genome-wide identification and characterization of 
PEBP family genes in winged bean (Psophocarpus 

tetragonolobus L.)
Dr Binay Kumar Singh

Genetics and Plant Breeding

7 Mr. Koppula Satya Sai Kumar
Molecular characterization of rice genotypes using 
candidate gene markers for NUE and PUE

Dr Avinash Pandey

8 Ms. Jaya Kothapelly
Genetic and molecular characterization of rice germplasm 
for yield and nutritional quality traits 

Dr. Vijai Pal Badana

9 Ms. Adepu Priyadarshini 
Assessment of genetic diversity in Horsegram germplasm 
by using SSR markers

Dr Sudhir Kumar 

10 Mr. Mukesh Raj
Development of SSR markers and their application 
in revealing genetic diversity in Adzuki bean (Vigna 

angularis)
Dr Avinash Pandey
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Scheduled Tribe Component (STC)

Distribution programme 

Under the Scheduled Tribe Component (STC), ICAR-IIAB supported 2,280 tribal farm families from 80 
villages in five districts of Jharkhand, namely East Singhbhum, Chatra, Ranchi, Gumla, and Ramgarh. 
Critical agricultural inputs and training on improved 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. 

OUTREACH ACTIVITIES

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 VI) comprising the districts of East Singbhum, Saraikela, 
and West Singbbhum. During the year, ICAR-IIAB 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. 

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
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Øfed 
la[;k

çf'k{k.k dk;ZØe dk uke vof/k çfrHkkfx;ksa 
dh la[;k

1 eksVs vuktks ds fo'ks"k lUnHkZ esa [kk| çlaLdj.k tqykbZ 4 ls 8] 2022 25

2 [kk| çlaLdj.k }kjk feysV],oa Qy o lfCt;ksa dk ewY; lao/kZu tqykbZ 11 ls 15] 2022 22

3 eaMqvk ds fo'ks"k lUnHkZ esa [kk| çlaLdj.k tqykbZ 26 ls 30] 2022 23

4 iks"kd vuktksa ds fo'ks"k lUnHkZ esa [kk| çlaLdj.k flrEcj 12 ls 16] 2022 24

5 feysV ds fo'ks"k lUnHkZ esa [kk| çlaLdj.k uoacj 29 ls fnlacj 3] 2022 25

6 [kk| çlaLdj.k }kjk iks"kd vuktksa ,oa Qy o lfCt;ksa dk ewY; 
lao/kZu

fnlacj 13 ls 17] 2022 23

Training on piggery 
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).

Øfed 
la[;k

izf'k{k.k dk;ZØe dk uke vof/k çfrHkkfx;ksa dh 
la[;k

1 lqvj ikyu izf'k{k.k dk;ZØe Qjojh 18 ls 22] 2022 49

2 lqvj ikyu izf'k{k.k dk;ZØe ekpZ 7 ls 11] 2022 51

3 lqvj ikyu izf'k{k.k dk;ZØe ekpZ 21 ls 25] 2022 50

4 lqvj ikyu izf'k{k.k dk;ZØe ekpZ 26 ls 30] 2022 47

çf'k{kqvksa dh dqy la[;k] 142

çf'k{kqvksa dh dqy la[;k] 197

lkj.kh 2% çf'k{k.k dk;ZØeksa dk fooj.k 

lkj.kh 3% çf'k{k.k dk;ZØeksa dk fooj.k 

eM+qvk ls fofHkUu mRikn 
cukus dk izf'k{k.k ysrh 

efgyk,aA
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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 
Ranchi district. 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 

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 
64drt1, 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.  

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, 

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

the SC community
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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. 

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), Pasighat in Arunachal Pradesh. In order to promote farm mechanization as a 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 

Fig. 24: Organization of farmer-scientist interaction and fish feed distribution program under SCSP



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology 24

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 

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. 

Fig. 26: Distribution of sprayers and watering cans in 

Peren, Nagaland.

Fig. 25: Micro-weeder, Power reaper and Tree pruner 

provided in East Khasi Hill district of Nagaland 

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

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. 

Fig. 28: Farmer-scientist interaction at Chandaghasi village of Namkum Block of Ranchi
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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 way to enhance farmers’s income. Also, 
he emphasizes the need to inculcate the habit of 

INSTITUTIONAL ACTIVITIES

Institute Research Council (IRC) meeting

The Institute Research Council (IRC) meeting 
of the ICAR-Indian Institute of Agricultural 
Biotechnology (IIAB), 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), Dr A.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

Fig. 30: Swacchta Pakhwada celebrated at ICAR-IIAB
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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.

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.

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. 31: Director IIAB interacting with farmers on Kisan Diwas

Fig. 32: Scientists imparting awareness about Pathenium 

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

Fig. 34: Vigilance Oath taking ceremony at ICAR-IIAB

laLFkku ds jktHkk"kk laca/kh xfrfof/k;k¡

laLFkku dh jktHkk"kk çdks"B laLFkku ds dk;kZUo;u esa 
jktHkk"kk ds mi;ksx ds çksRlkgu rFkk Hkkjr ljdkj dh 

jktHkk"kkuhfr;ksa dk vuqdj.k o çlkj esa vge~ Hkwfedk 
fuHkkrh gSA fgUnh ds ç;ksx rFkk ç/kkurk ds vk/kkj ij 
jktHkk"kk foHkkx Hkkjr ljdkj }kjk foHkä fd, x, 
rhu HkkSxksfyd {ks=ksa esa] gekjh laLFkku 'd' {ks= esa fLFkr 
gSA jktHkk"kk vf/kfu;e o jktHkk"kk fu;e ds vuqlkj 
jktHkk"kk laca/kh dk;ksZ dh leh{kk rFkk jktHkk"kk ds ç;ksx 
dks xfr çnku djus gsrq laLFkku ds funs'kd egksn; dh 
v/;{krk esa jktHkk"kk dk;kZUo;u lfefr xfBr gSA 

jktHkk"kk laca/kh dk;Zdykiksa dh leh{kk dh xbZ rFkk 
jktHkk"kk dk;kZUo;u esa vkusokyh ck/kk,¡ ,oa muds funku 
ds mik;ksa ij ppkZ ,oa lq>ko fy;s x,A jktHkk"kk 
dk;kZUo;u lfefr Hkkjr ljdkj ds jktHkk"kk foHkkx  
}kjk fu/kkZfjr okf"kZd dk;ZØe ds y{;ksa dh çkfIr gsrq 
leqfpr ;kstuk dks lqfuf'pr djrh gS rFkk le;&le; 
ij fd, x, dh leh{kk iwoZ ekxZn'kZu Hkh djrh gSA

fganh fnol ,oa fganh i[kokM+k 2022

laLFkku esa 14 flrEcj 2022 dks fganh fnol ds mn~?kkVu 
lekjksg ds 'kqHkkjEHk ds lkFk fnukad 14-30 flrEcj 
2022 dh vof/k esa fganh i[kokM+k dk vk;kstu fd;k 
x;k] ftles laLFkku ds funs'kd egksn; M‚- v#.ko 
iêuk;d us lHkk dks lacksf/kr djrs gq, fganh fnol 
dh c/kkbZ nh] mifLFkr deZpkfj;ksa dks dk;kZy; dk  
vf/kdre dke dkt fganh esa djus ds fy, çsfjr fd;k 
¼fp= 35½A  la;qä funs'kd ¼'kS{kf.kd½ M‚- fot; iky 
HkMkuk ,oa MkW- lqftr dqekj fc'kh us fganh Hkk"kk ds 
lgtrk o ljyrk ij vius ekSfyd fopkj lHkk esa 
j[ksA jktHkk"kk çHkkjh Jh ifjrks"k dqekj xqIrk us lHkk esa 
mifLFkr lHkh dks fganh i[kokM+s ds nkSjku vk;ksftr gksus 
okys fofHkUu dk;ZØeksa dh :i js[kk ds ckjs esa voxr 
djk;k ,oa çfrHkkfx;ksa ls Hkkx ysa dj dk;ZØe dks lQy 
cukus ds fy, vkxzg fd;kA

i[kokM+s ds nkSjku fofHkUu çfr;ksfxrkvksa dk vk;kstu 
lQyrkiwoZd fd;k x;k] ftlesa fgUnh çk:i o fVIi.k 
ys[ku] okn fookn çfr;ksfxrk] vk'kqHkk"k.k çfr;ksfxrk] 
fuca/k ys[ku çfr;ksfxrk] vUrk{kjh çfr;ksfxrk bu 
lHkh dk;ZØe esa dsoy fgUnh Hkk"kk dk gh ç;ksx fd;k 
x;kA mä i[kokM+s esa laLFkku ds leLr oSKkfudx.k]  
vf/kdkjhx.k] deZpkjhx.k] fo|kFkhZx.k bR;kfn us c<+ p<+ 
dj Hkkx fy;kA 
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fp= 35% fgUnh vf/kdkjh }kjk jktHkk"kk lacaf/kr xfrfof/k;ksa dk fooj.k

lekiu ,oa iqjLdkj forj.k lekjksg esa funs'kd egksn; M‚ v#.ko iêuk;d us v/;{k o eq[; vfrfFk ds 
rkSj ij i[kokM+s ds nkSjku vk;ksftr fofHkUu çfr;ksfxrkvksa ds fotsrkvksa dks ekU;ojksa ds djdeyksa  
}kjk iqjL—r fd;k x;kA dk;ZØe dk lapkyu çHkkjh jktHkk"kk Jh ifjrks"k dqekj xqIrk }kjk fd;k x;kA

TRAINING AND CAPACITY BUILDING 

Details of training and workshop attended during 2022
S.N. Name Duration Host Institute Participants

1. Advanced statistical techniques 
for data analysis using R" 

03-15 Jan. ICAR-Indian 

Institute of 
Rice Research, 
Hyderabad 

Dr Kishor U. Tribhuvan
Dr Madan Kumar
Dr. Sudhir Kumar

2. Biosecurity and Biosafety: 
Policies, Diagnostics, 
Phytosanitary Treatments and 
Issues” during

02-11, Aug. ICAR-NBPGR, 
New Delhi

Dr. V P Bhadana

3. RNA world: advance 
bioinformatics for deciphering 
regulatory molecules

03-09, Nov. ICAR-Indian 

Agricultural 
Statistics 
Research 
Institute, New 
Delhi 

Dr Kishor U. Tribhuvan 

4 Advanced Analytical and 
simulation techniques in chemical 
engineering applications

 21-27, Nov. Department 
of chemical 
engineering, BIT 
MESRA, Ranchi

Dr Sujit Kumar Bishi
Dr Madan Kumar

5. New Crop Breeding Technologies 21, Nov. 
-11, Dec.

ICRISAT, 
Patancheru, 
Hyderabad 

Dr Sudhir Kumar 
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PARTICIPATION IN CONFERENCES/MEETINGS/

SEMINARS/SYMPOSIA DURING 2022

S. No. Event Venue Period Participants

1. Climate Change 
Concerns: Challenges 
for Agriculture 
Sector and Food and 
Nutrition Security

Karnataka Agri-
professional 
Association in 
collaboration with 
ICAR-Indian Institute 
of Millets Research, 
Hyderabad

14-15, May Dr. V P Bhadana

2 Bilateral International 
Conference 
(ICEES-2022)

Khulna University, 
Khulna, Bangladesh.

19-20, Oct. Dr.Biplab Sarkar

3 VIIth International 
Conference on "Global 
Research Initiatives 
for Sustainable 
Agriculture & Allied 
Sciences" 

Birsa Agricultural 
University, Ranchi

21-23, Nov. Dr Kishor U. Tribhuvan
Dr Sujit Kumar Bishi
Dr Madan Kumar
Dr Sanjay Kumar Gupta
Dr Sudhir Kumar

4 National Conference 
on Biotechnology 
for Sustainable 
Development and 
Human Welfare

Jamia Hamdard, New 
Delhi,

23-24, Nov. Dr Sujit Kumar Bishi

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

Navsari Agricultural 
University, Navsari, 
Gujrat,

22-23, Sept. Dr Sujit Kumar Bishi 

MoUs SIGNED

 Shaheed Mahendra Karma Vishwavidyalaya, Bastar, Jagdalpur, Chhathisgarh on 22nd Jan. 2022

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

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

2. Barman K, Konwar D, Sarma DK, Thomas R, 
Naskar S, Pegu SR, Banik S, 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.

3. 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. 

4. 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.

5. 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. 

PUBLICATIONS

6. 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.

7. 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

8. 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. 

9. 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. 

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

11. 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 transgenic indica rice and 
its acceptor parent. Pesticide Biochemistry 
and Physiology, 182:105026. 

12. 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 
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stresses. Aquaculture 547:737506. 

13. 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. 

14. 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. 

15. 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/j.
jri.2022.103757.

16. 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.

17. 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. 

18. 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.

19. 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 

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

20. 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.

21. 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): 
e0260535. https:// doi.org/10.1371/journal.
pone.0260535 

22. Pandurang B. A., R. P. Singh, S.K. Singh, 
M. Kumar, Namrata1, 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/ory.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

2. 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.

3. 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, 
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Publication. ISBN: 978-81-928932-4-3.

Book chapter
1. 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. 

2. 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
1. Mishra, VK., Umar, SIU., Naskar, S. (2022) 

Lokbu ¶yw ¼lqdj ¶yw½ ok;jl D;k gS] blls dSls 
cps- Ñf"k vksfedh% 2022, pub. by ICAR-IIAB, 
Ranchi, 22(1):99-102.

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

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

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

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

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

7. 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.

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

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

9. 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.

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

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

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

13. 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 VIIth International 
Conference on "Global Research Initiatives for 
Sustainable Agriculture & Allied Sciences" held 
at Birsa Agricultural University, Ranchi during 
November 21-23, 2022, pp 30. 

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

3. 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 VIIth International 
Conference on "Global Research Initiatives for 
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AWARDS AND RECOGNITIONS

1. 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

2. Dr Madan Kumar, Senior Scientist received ‘Scientist of the Year’ award for his outstanding 
contribution in the field of Plant Physiology 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. 

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

4. 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. 

5. 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. 

6. 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.

7. 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 VIIth International 
Conference on "Global Research Initiatives for 
Sustainable Agriculture & Allied Sciences" held 
at Birsa Agricultural University, Ranchi during 
November 21-23, 2022, pp 68. 

8. 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 VIIth International 
Conference on "Global Research Initiatives for 
Sustainable Agriculture & Allied Sciences" held 
at Birsa Agricultural University, Ranchi during 
November 21-23, 2022, pp 26.

9. 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. 
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JOINING / TRANSFER / RETIREMENT 

Dr. Sujatha TP,  
Scientist (Agrl. Biotech.) 

relieved on 20th 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

Dr. Sujay Rakshit,  
Joined as the Director 

 of  ICAR-IIAB on  
09th Dec. 2022

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. 

Dr. A. Pattanayak,  
Principal Scientist and 
Ex-Director, ICAR-IIAB 

superannuated on  
31st Dec. 2022
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Sl. 
No. 

Project Title
Principal 
Invigilator

School of Genomics and Molecular Breeding

1. Molecular breeding for the development of rice varieties with inbuilt 
resistance/tolerance to drought, low soil P, and blast.

Dr V.P. Bhadana

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

tetragonolobus L.).

Dr B.K. Singh

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

Dr Kishor U. 
Tribhuvan

4. Improvement of rice yield under low light intensity conditions Dr Avinash Pandey

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

Dr Sujit Kumar Bishi

6. Identification of genes/QTLs responsible for zinc homeostasis in rice Dr Madan Kumar

7. Understanding the morpho-physiological and molecular mechanism of 
seed shattering in grain amaranths (Amaranthus spp.)

Dr Madan Kumar

8. Ideotype breeding in horse gram for Jharkhand region Dr Sudhir Kumar 

9. Molecular dissection of plant architecture traits in winged bean 
through mutagenesis and genomic approaches

Dr Sudhir Kumar

Genetic Engineering 

10. Molecular characterization of the Major Histocompatibility Complex 
(MHC) genes of indigenous pig (Sus scrofa).

Dr Soumen Naskar 

11. Investigating the role of purine degrading pathway genes of 
hemibiotroph fungal pathogens during host-pathogen interaction and 
their potential to confer disease resistance in maize

Dr S. K. Lal

Molecular Diagnostics, Prophylactics and Nano-Biotechnology

12. Evaluating the nano-inspired degradation of aquatic pollutants with 
special reference to lac dye and jute retting wastewater

Dr Biplab Sarkar

13. Evaluation of extrinsic and intrinsic parameters for sustainable 
breeding and culture of Clarias magur in captivity

Dr Sanjay Gupta

14. Deciphering the role of the microbiome, including extremophiles in 
water bodies and surrounding phylloplane in coal mining areas in the 
perspective of intensive aquaculture, including biofloc system

Dr Sanjay Gupta

ONGOING RESEARCH PROJECTS
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(Figure in lakhs)

  Head R.E. 2021-22
(Rs. in Lakhs)

Total Expenditure
in Percentage 

B.E. 2022-23
(Rs. in Lakhs)

Total Expenditure 
(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/-

BUDGET ALLOCATION AND UTILIZATION (2022)

NODAL OFFICERS FOR INSTITUTE’S DIFFERENT PORTFOLIOS

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-II, 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. S K Lal Swatch Bharat Abhiyan

Dr. V P Bhadana NEH, AEBAS

Mr S R Singh GeM Purchase, Store

Mr. Paritosh Gupta Rajbhasha Implementation



Annual Report 2022

ICAR- Indian Institute of Agricultural Biotechnology 38

INFRASTRUCTURE DEVELOPMENT

Sl. 

No.
Name of the Work

Estimated Cost  
(Rs. In Lakhs)

Present status

CIVIL WORKS

1. Mess Building 352.22 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/
Institute Building (from 12.6 meters to 30.6 
meters –Laboratory side only)

1192.78 60 % completed 

8. Construction of Internal roads, Drainage, 
Water Supply and Electrical Lighting 
(Developmental works)

522.78 30% work completed 

9. Type-V Six Nos. staff residential quarters 
(One block with stilt parking) 

630.88 30% work completed 

10. Overhead Water Tank (2 lakh litre capacity)   
in Farm A

148.11 Work just started 

11. Water Treatment Plant at Farm A  49.30 Tender process completed 

12. Boundary Wall and Security Room of 
Director’s residence

19.98 Tender process completed 

ELECTRICAL WORKS

1. Installation and commissioning of Lifts in 
Hostels (4 nos)

78.81 Tender is floated 

2. LT Feeder Panel, Electric Cables for charging 
different buildings  Farm A

510.41 20 % completed 
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NOTES
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NOTES
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