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The vision of the ICAR-National Institute of 

Biotic Stress Management, which was founded 
th

in Raipur, Chhattisgarh state during the 12  Five 

Year Plan, is to successfully reduce biotic 

pressures for improving farm prosperity. The 

ICAR-updated NIBSM's mission is to do 

1) Basic, strategic, and adaptive research on 

biotic stressors in crops, and 2) Quality human 

resource development for academic excellence, 

l inkage with various stakeholders for 

technology management, and policy support 

research.

Six externally sponsored research 

projects and 25 institute-supported projects 

were conducted during the reporting year. 

Gene-pool profiling and alien introgressions, 

non-host resistance, whitefly genetic groups, 

kairomones, stress-induced promoters and 

super-donors ,  ep igene t i c  r egu la t ion , 

bacteriophages and Chromobacterium as 

biocontrol agents, and endophytes are just a few 

of the research leads discovered through various 

projects. In addition, a few technologies are 

undergoing evaluation at different stages which 

include the use of kairomons to increase the 

effectiveness of biocontrol, Silicon-mediated 

tolerance to the wheat pink stem borer, 

Endophytes to increase tolerance to biotic stress 

and drought, and Native Bacillus thuringiensis 

for the control of Lepidoptera insects.

To conduct various fundamental and 

strategic research related to biotic stress 

management, work is being done at NIBSM to 

create four cutting-edge facilities, including 

i) Molecular biology and genome editing 

laboratory, ii) Chemical ecology laboratory, 

iii) Pest and pathogen genetic resources, and 

iv) Pest and pathogen monitoring unit. The 

increase in the average NAAS rating from 5.94 

to 8.44 between 2017 and 2022 is evidence of 

the contributions made by NIBSM scientists to 

the publication of research in peer-reviewed 

journals. With a budget of Rs. 26.31 lakhs, the 

NIBSM has been awarded a NASF-sponsored 

research project to study agripreneurship for 

sustainable agricultural  development: 

technological and institutional innovations and 

strategies.

With ICAR-IARI, New Delhi, the 

NIBSM, a Deemed to be University, has started 

an academic programme for the academic year 

2020–21 during which eight students from six 

different disciplines have finished their theses. 

The second group of 16 students admitted to 

NIBSM in 2021–22 has been working on their 

theses. In order to advance student training and 

high-caliber postgraduate research in cutting-

edge fields, the NIBSM has inked MOUs with 

two institutions, namely Rajmata Vijayaraje 

Scindia Krishi Vishwavidyalaya (RVSKW), 

Gwalior (MP), and Ravishankar University, 

Raipur.
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 Nine webinars/seminars in total were 

held at the national and international levels to 

reorient the understanding of scientists of 

NIBSM on new fields in biotic stress research. 

These webinars/seminars may have helped the 

scientists create joint research projects on biotic 

stress mitigation. On the eve of Azadi Ka 

Amruth Mahotsav, a series of five lectures 

focused on managing biotic stress were held.

Farm will be divided into experimental 

plots, sick plots, horticultural blocks, gene 

gardens, sensor-based irrigation, micro-

irrigation system, natural farming, and organic 

formation as part of the NIBSM farm 

modernization project. Recent improvements 

include the addition of 20 lakhs worth of text 

books, e-books, and e-journals to the NIBSM 

library, the installation of a 535 KW solar panel, 

the opening of a residential dispensary, wi-fi 

connections to the main buildings, school 

buildings, and hostels, and a farmers' residential 

training hostel. A few student-related facilities, 

such as a gymnasium, a football field, a 

volleyball court, a basketball court, and indoor 

activities, are now being built.

Through the management of FFP and 

DBT Biotech KISAN, NIBSM has contributed 

to improving the standard of living for SC and 

ST farmers in Chhattisgarh. For the benefit of 

457 women farmers and 818 village youths, a 

total of 38 trainings, 46 demonstrations, three 

front line demonstrations, and one field day 

were held. Two success stories were published 

and 14 innovations were made popular.
 

The NIBSM scientists are applauded for their 

accomplishments in the TSP and SCSP plan 

projects, where a farmers residential training 

hostel was dedicated. The introduction of 

premium rice varieties and exposure trips to 

FFP-adapted communities to learn about 

cutting-edge agricultural methods and success 

stories benefited many hundreds of SC and ST 

farmers. For the benefit of 285 farmers, NEH 

organised a five-day training course on the 

production of wild honey, scientific fish 

farming, vegetable cultivation, poultry farming, 

organic farming, and plant protection for 

potatoes.
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Hkk—vuqi-jk"Vªh; tSfod LVªsl izca/ku laLFkku ¼jk-tS-LVªs-iz-
la-@,u vkbZ ch ,l ,e½ dh LFkkiuk 12oha iapo"khZ; 
;kstuk ds nkSjku NÙkhlx<+ jkT; ds jk;iqj esa dh xbZ Fkh 
ftldk mÌs'; o fot+u QkeZ le`)rk dks c<+kus ds fy, 
tSfod nckoksa dks lQyrkiwoZd de djuk gSA Hkk—vuqi 
}kjk jk-tS-LVªs-iz-la- ds vf/kns'k dks la'kksf/kr fd;k x;k gS 
rFkk laLFkku dks ¼1½ Qlyksa esa tSfod nckoksa ij ekSfyd] 

dk;Zuhfrd ,oa tyok;q-vuqdwy vuqla/kku djus vkSj ¼2½ 
'kSf{kd mR—"Vrk ds fy, xq.kÙkkRed ekuo lalk/ku 
fodflr djus rFkk izkS|ksfxdh izca/ku ,oa uhfr lgk;rk 

vuqla/kku gsrq fofHkUu fgr/kkjdksa ls laidZ-lw= LFkkfir 
djus dk nkf;Ro lkSaik x;k gSA  

� izfrosfnr o"kZ ds nkSjku N% ckº; lgk;rk 
izk;ksftr vuqla/kku ifj;kstuk,a vkSj 25 laLFkku }kjk 
foÙkiksf"kr ifj;kstuk,a pykbZ xbZaA bu fofHkUu 
ifj;kstukvksa ds ek/;e ls dbZ vuqla/kku miyfC/k;ka 

¼yhM~l½ izkIr dh xbZa ftuesa eq[; :i ls thu-iwy 

izksQkbfyax ,oa ,fy;u baVªksxzslu] xSj-ijiks"kh izfrjks/k] 

lQsn eD[kh vkuqoaf'kd lewg] ds;jkseksUl] ncko-izsfjr 
izkseksVj ,oa lqij Mksuj] ,fitsusfVd jsX;wys'ku] 
tho.kqHkksft;ksa ¼cSDVhfj;ksQsftt½ rFkk tSofu;a=.k 
vfHkdkjdksa ds :i esa ØksekscSDVhfj;e] vkSj var%ikni 
'kkfey gSaA blds vfrfjDr] dqN izkS|ksfxfd;ksa dk fofHkUu 
Lrjksa ij ewY;kadu fd;k tk jgk gS ftuesa tSofu;a=.k 
vFkkZr ck;ksdaVªksy dh izHkkodkfjrk dks c<+kus gsrq 
ds;jkseksUl dk mi;ksx djuk] xqykch ruk cs/kd uk'khtho 

¼fiad LVse cksjj½ dh flfydkWu-lefFkZr lfg".kqrk dks 
c<+kuk] tSfod ncko ,oa lw[kkiu ls lfg".kqrk dks c<+kus 
gsrq var%ikniksa ;kuh ,aMksQkbV~l dh izHkkodkfjrk dks 
c<+kuk] vkSj ysfiMksIVsjk uk'khdhVksa ds fu;a=.k ds fy, 
ns'kt csflyl Fkqfjaftafll dk mi;ksx djuk 'kkfey gSA

� tSfod ncko izca/ku ds laca/k esa] fofHkUu ewyHkwr 
,oa dk;Zuhfrd vuqla/kku djus gsrq jk-tS-LVªs-iz-la- esa dk;Z 
tkjh gS rkfd pkj izdkj dh dfVax ,t vFkkZr vkyk 

lqfo/kk,a l`ftr dh tk ldsa] ;kuh fd i) vk.kfod 
thofoKku ,oa thukse ,fMfVax iz;ksx'kkyk] ii) jklk;fud 
ikfjfLFkfrdh iz;ksx'kkyk] iii) uk'khtho ,oa jksxtud 
vkuqoaf'kd lalk/ku] vkSj iv) uk'khtho ,oa jksxtud 

fuxjkuh bdkbZA jk-tS-LVªs-iz-la- ds oSKkfudksa }kjk ih;j-
fjO;wM tuZyksa esa izdkf'kr 'kks/k i=ksa esa mYys[kuh; o`f) gqbZ 
gSA bldk izek.k ,u , , ,l ¼ukl½ dh vkSlr jsfVax ls 
ns[kk tk ldrk gS] tks 2017 esa 5-94 Fkh tcfd 2022 esa  
;g c<+dj 8-44 gSA  jk-tS-LVªs-iz-la- dks LFkk;h —f"k fodkl 
ds fy, —f"k m|e'khyrk dk v/;;u djus gsrq 26-31 

yk[k #i;s ds cTkV ds lkFk ,d ,u , ,l ,Q-izk;ksftr 
vuqla/kku ifj;kstuk ^izkS|ksfxdh ,oa laLFkkfud uoksUes"k 
,oa j.kuhfr;ka^ lkSaih xbZ gSA   

� ,d ekun fo'ofo|ky; ds :i esa] jk-tS-LVªs-iz-la- 

us o"kZ 2020-21 'kS{kf.kd o"kZ ds fy, ,d f'k{kk dk;ZØe dks 

Hkk—vuqi-Hkk—vla] ubZ fnYyh ds lkFk 'kq# fd;k gSA bl 
f'k{kk dk;ZØe ds rgr fofHkUu fo"k;ksa ds vkB Nk=ksa us o"kZ 

ds nkSjku vius 'kks/kizca/k iw.kZ fd, gSaA o"kZ 2021-22 esa jk-
tS-LVªs-iz-la- esa nkf[kyk fn, x, 16 Nk=kas dk nwljk lewg 
vius 'kks/kizca/k ij dk;Z dj jgk gSaA Nk=ksa dks mPpÙkj 
izf'k{k.k nsus rFkk vkyk {ks=ksa esa rFkk mPp {kerk okys 
LukrdksÙkj vuqla/kku gsrq] jk-tS-LVªs-iz-la- us nks laLFkkuksa] 
vFkkZr jktekrk fot;jkts flaf/k;k —f"k fo'ofo|ky; 
¼vkj oh ,l ds MCY;w½] Xokfy;j ¼e/; izns'k½ vkSj jfo'akdj 
fo'ofo|ky;] jk;iqj ds lkFk ,evks;w ij gLrk{kj fd, gSaA 

� tSfod LVªsl vuqla/kku ds u, {ks=ksa esa viuh le> 
o Kku dks c<+kus gsrq] jk-tS-LVªs-iz-la- ds oSKkfudksa ds fy, 
jk"Vªh; ,oa varjkZ"Vªh; Lrjksa ij dqy feykdj ukS 
o s fcukj@l s feukj vk;k s ftr fd, x,A bu 
osfcukjksa@lsfeukjksa ls oSKkfudksa dks tSfod LVªsl ds 
U;wuhdj.k ij la;qDr vuqla/kku ifj;kstuk,a l`ftr djus 
esa lgk;rk feyh gksxhA vkt+knh dk ve`r egksRlo ds 
volj ij] tSfod ncko ds izca/ku ij dsafnzr jgrs gq, ikap 
O;k[;kuksa dh ,d ubZ J`a[kyk dk vk;kstu fd;k x;kA

çÙÎüðàæ·¤ ·¤è ·¤Ü× âð 



� jk-tS-LVªs-iz-la- dh QkeZ vk/kqfudhdj.k ifj;kstuk 
ds Hkkx ds :i esa] QkeZ dks nks ijh{k.k Hkw[kaMksa] fo—fr okys 

Hkw[kaMksa] ckxokuh [kaMksa] thu cxhpksa] lsalj-vk/kkfjr 

flapkbZ] lw{e-flapkbZ iz.kkyh] izk—frd [ksrh] vkSj tSfod 
[ksrh esa foHkkftr fd;k tk,xkA laLFkku }kjk o"kZ ds nkSjku 
dbZ miyfC/k;ka izkIr dh xbZa ftuesa 20 yk[k :i;s dh 

fcØh dh xbZ ikB~; iqLrdsa] bZ-iqLrdsa] vkSj jk-tS-LVªs-iz-la- 

ds iqLrdky; gsrq bZ-tuZy( ,d 535 fdyksokV lksyj 
iSuy dh LFkkiuk] ,d vkoklh; vkS"k/kky; [kksyuk] eq[; 

Hkouksa] fo|kihB ls lacaf/kr Hkouksa ,oa Nk=koklksa esa okbZ-
QkbZ dusD'ku dh LFkkiuk] vkSj ,d fdlku vkoklh; 

izf'k{k.k x`g dh LFkkiuk 'kkfey gSA dqN Nk=-laca/kh 
lqfo/kkvksa] ;kuh ,d O;k;ke'kkyk o fteusft;e] ,d 
QqVckWy eSnku] ,d okWyhoky dksVZ] ,d ckWLdsV ckWy dksVZ] 
vkSj varjax lqfo/kkvksa ¼buMksj QSflfyVht½ dk fuekZ.k 
djk;k tk jgk gSA
�
,Q ,Q ih ,oa MhchVh ck;ksVsd fdlku ds izca/ku ds 
ek/;e ls] jk-tS-LVªs-iz-la- us NÙkhlx<+ esa vuqlwfpr tkfr;ksa 

,oa vuqlwfpr tutkfr;ksa ds fdlkuksa ds thou-;kiu dh 
fLFkfr esa lq/kkj ykus esa ;ksxnku fn;k gSA 457 efgyk 
fdlkuksa vkSj 818 xzkeh.k ;qokvkssa ds fgr esa] dqy 38 

izf'k{k.k] 46 izn'kZu] rhu vxziafDr izn'kZu] vkSj ,d [ksr 
fnol dk vk;kstu fd;k x;kA nks lQyrk xkFkkvksa dk 
izdk'ku fd;k x;k vkSj 14 uoksUes"kksa dks yksdfiz; cuk;k 
x;kA 

Vh,lih ,oa ,l lh ,l ih ls lacaf/kr ifj;kstukvksa ds 
varxZr jk-tS-LVªs-iz-la- ds oSKkfudksa }kjk izkIr miyfC/k;ka 
ljkguh; gSaA bu ifj;kstukvksa ds rgr ,d fdlku 
vkoklh; izf'k{k.k x`g LFkkfir fd;k x;kA ubZ 'kq# dh xbZ 

izhfe;e /kku fdLeksa ds [ksrksa vkSj ,Q,Qih-vaxh—r 
leqnk;ksa esa ,Dlikstj o Kkuo/kZu nkSjs fd, x, rkfd 
dfVax ,t vFkkZr vkyk —f"k fof/k;ksa ds ckjs esa tkudkjh 
izkIr dh tk ldsA lQyrk xkFkkvksa dk izdk'ku fd, tkus 
ls vuqlwfpr tkfr ,oa vuqlwfpr tutkfr ds lSdM+ksa 
fdlku ykHkkfUor gq,A 285 fdlkuksa ds fgr esa] ,ubZ,p us 
oU; 'kgn ds mRiknu] oSKkfud rjhds ls eNyh ikyu] 
lfCt;ksa dh [ksrh] eqxhZikyu] tSfod [ksrh] vkSj vkyw 
Qly ds fy, ikni laj{k.k fof/k;ksa ij ,d ikap fnolh; 
ikB~;Øe vk;ksftr fd;k x;kA 

iv

¼ih- ds- ?kks"k½
laLFkkid funs'kd ,oa 

dqyifr] Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj 
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detected in rice plant, infested with yellow 
stem borer (YSB+) which included 25 
hydrocarbons. Only 15 compounds were 
detected in rice plant, treated with jasmonic 
acid (JA+) 5mM, out of which 10 were 
hydrocarbons. Six compounds including 
Hexatriacontane, Octacosane, 2-methyl-; 
2-Methyl pentacosane, Carbonic acid, 
decyl pentadecyl ester;  Carbonic acid, 
decyl hexadecyl ester  and Carbonic acid, 
decyl octadecyl ester present in JA induced 
profile have not appeared in YSB induced 
profile.

v Twenty selected synthetic form of volatiles 
induced by YSB+ and JA+ in rice plants 
were screened at two concentrations of 200 
ppm and 500 ppm for their efficacy on 
parasitic activity of Trichogramma 
japonicum. More than 90% parasitization 
by T. japonicum on Corcyra eggs was 

threcorded on 7  day after exposure at 200 
and 500 ppm of octadecane, eicosane, 3-
methylpentacosane, docosane and n-
hexadecanoic acid which was comparable 
with untreated eggs (92.1% to 64.5%)

v Two rounds of exogenous application of 
jasmonic acid at 5 mM in chickpea at 10 

th th
days intervals on 30  and 40  DAS reduced 
the larval population by 29.76% and pod 
damage by 14.83%, besides increasing the 
yield by 14.83%. Wheat plants were 
protected from pink stem borer due to two 
rounds of foliar application of jasmonic 

thacid 5 mM at 10 days intervals on 35  and 
th45  DAS reduced the dead heart by 34.01% 

and white ear by 31.17%, besides 
increasing the yield by 25.78%

v A purple pigment yielding bacterium, 
Chromobacterium sp., was isolated from 
w a t e r  s a m p l e s  o f  fi s h  p o n d s  o f 
Chhattisgarh. Characterization of pigment 
indicated the present a content, Violacein, 
which was found to possess wide spectrum 
anti-fibrotic, anti-inflammatory, anti-
oxidant, anti-apoptotic and anti-tumour 
properties. Species was identified as 
Chromobacterium pisceane through whole 
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EXECUTIVE SUMMARY

A total of 25 institute funded projects and six 
externally funded projects sponsored by ICAR-
AICRP on Nematodes, ICAR-FFP, DBT and 
DST were carried out by four schools of ICAR-
NIBSM during 2022. The findings and leads 
obtained from various research projects are 
summarized hereunder.  

v A flagship programme was initiated to 
assess the real-time crop losses in rice and 
wheat due to biotic stress using satellite 
remote sensing data and machine learning 
technique.  Few basic  information 
including satellite remote sensing (SRS) 
data from Earth Explorer platform 
(Sentinel-2; Resolution-10 m; Date of 
Pass-22.10.2021 & 27.10.2021) were 
retrieved and pre-processed with base map 
to extract geometrically corrected image of 
the study area (Raipur district). Extensive 
field survey in two different transects was 
made to collect ground control points in 
prevailing rice crop during kharif 2022. 
Although several patches of rice crop 
which were affected due to yellow stem 
borer (YSB) and brown plant hopper 
(BPH) were observed but the severity of 
attack was very low (mostly between 5-
10%).

v Plant volatiles induced by herbivores were 
collected, using suitable adsorbent in 
volatile trapping unit. Identification of 
suitable solvents to dissolve maximum 
number of volatile compounds can reflect 
on the results while detecting the samples 
through GC-MS. Out of two solvents used, 
22 hydrocarbons, induced by rice yellow 
stem borer were detected when the 
absorbent was washed in dichloromethane 
(DCM) whereas only six hydrocarbons 
were detected in ethyl acetate (EA). DCM 
was found comparatively more efficient in 
collection of volatiles from adsorbent.

v A total of 37 volatile compounds were 

School of Crop Health Management 
Research (SCHMR)

v



genome analysis of the bacterium. Genome 
assembly and annotation, antimicrobial 
resistance genes, and phylogenetic tree 
were studied. Molecular information 
generated would be useful to understand 
t h e  g l o b a l  g e n o m i c  d i v e r s i t y  o f 
Chromobacterium spp. A bio-project was 
opened at NCBI GenBank to deposit 
information related to whole genome 
sequencing of Chromobacterium.

v In order to elucidate the effect of climate 
change on one health components, 1145 
bacteria isolated in cross-talk project were 
used as lead materials. The 16S rDNA 
sequence analysis of bacterial isolates 
indicated the presence of Gram Negative 
Bacilli (73%), Gram Positive Bacilli 
(18%), Gram Positive Cocci (6) and 
unclassified isolates (4%). Bacterial 
pathogens causing diseases in plant, 
animals and humans were identified which 
belonged to more 90 different genus and 
species. Taqman based RT-PCR molecular 
assays were standardized to identify 
various genes which were responsible for 
vector borne diseases.

School of Crop Health Biology Research 
(SCHBR)

v Bacteriophages are being employed as 
biocontrol agents to manage bacterial 
diseases of crops. Selected 19 phages found 
to be promising against rice bacterial leaf 
blight were identified to possess 8-15 
structural proteins in SDS-PAGE assays. 
All phages possessed ds-DNA as nucleic 
acid. Genome size of the 16 phages ranged 
from 43.6 kbp to 203 kbp with number of 
genes ranging from 56 to 418. A bio-project 
was started in NCBI to deposit raw data of 
WGS of 16 phages. Complete genome 
s e q u e n c e  o f  b a c t e r i o p h a g e 
vB_XooS_NR08 has been deposited in the 
NCBI database as SRA accession number 
SRR19757545.

v Antimicrobial peptides (AMPs), produced 
by a diverse group of bacteria are being 

used for biocontrol of phytopathogens. 
Among nine different plant growth 
promoting and antagonistic Bacillus 
isolated from rhizosphere soils of chickpea 
g r o w i n g  a r e a s  o f  C h h a t t i s g a r h , 
B. carbrialesii (IS-10) has shown ability to 
produce biosurfactant type molecules that 
inhibited growth (50-60%) of chickpea 
disease causing pathogens such as 
F. oxysporum  f.  sp. ciceris and  F. 
oxysporum f. sp. lycopersici. 

v To study the genomic variations related to 
stress adaptation in weed species from 
India twenty-three seed samples of five 
most important weed species from nine 
states in India were collected and  
multiplied at ICAR-NIBSM for genomic 
characterization.

v Conservation agriculture is an emerging 
agricultural production system which helps 
to protect the soil health and environment. 
In order to generate information on pest 
status,  observations were made at 
periodical interval in various systems 
including Rice-wheat-greengram, Maize 
based, Cotton-wheat and Pigeonpea-
wheat, being maintained at ICAR-IARI, 
New Delhi and ICAR-DWR, Jabalpur. 
Incidences of key insect pests were noticed 
in different systems, however the 
infestation level or population was less than 
ETL.

v To develop RTPCR based disease 
diagnostic kit for Phytophthora infection in 
citrus leaves, an 82 bp large subunit 
ribosomal RNA gene sequence was 
synthesized using the standard gene 
synthesis protocol. For this purpose, two 
synthetic long oligomers were designed 
from the consensus sequence of 1752 large 
subunit ribosomal RNA genes of different 
Phytophthora spp. available in the NCBI. 

School of Crop Resistance System Research 
(SCRSR)

v Isoflavon is responsible to confer resistance 
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in soybean against yellow mosaic disease. 
Isoflavon contents were quantified in 
yellow mosaic disease resistant and 
susceptible lines of soybean, using HPLC. 
Various forms of isoflavons were detected 
in resistant line (CAT-1808) in the higher 
side while traces of them or no one of them 
was detected in the susceptible line (CAT-
313-A).

v Soybean (cv. DS-9712) was transformed 
using Agrobacterium harbouring the Cas9 
vector containing sgRNA (Target-1) to 
study the gene function for mitigation of 
crop biotic stress. In PCR diagnosis  using 
phosphinothricin acetyl transferase (PAT) 
gene specific primers, the transformants  
showed only discolouration of chlorophyll 
while the phosphinothricin (herbicide) 
painted plants turned with typical burning 
symptom in seventh day after sowing. In 
order to confirm Cas9 activity, IFS gene 
was amplified from the T  plants and 1

sequenced. Singe base editing (T to C) was 
observed in IFS2.

v To understand the activity of promoter of 
Isoflavone synthase gene in chickpea 
against collar rot disease, the upstream 
region of Isoflavone Synthase 1 gene of 
chickpea was cloned and sub-cloned with 
vectors and finally GUS assay was done 
after transferring to Agrobacterium 
tumefaciens EHA105. GUS staining was 
found higher in the infected samples 
compared to control indicating the 
inducible nature of IFS1 upon infection of 
Sclerotium rolfsii

v To develop a super donor rice of possessing 
tolerance to multiple stresses, crosses were 
made between IRBB-66 and Pita. DNAs of 
F1 and F2 plants were isolated and tested 
for the presence of resistant genes for BLB, 
BPH and blast, using linked molecular 
markers. Based on literature surveys, gene 
specific primers were developed and 
reaction conditions were optimized for 
PCR based detection of broad spectrum 
resistance (BSR) genes in the rice 
germplasm.

v In order to identify potential bacterial 
endophyte against chickpea soil borne 
pathogens, 119 bacterial endophytes were 
isolated from five different tissues of 
chickpea. Out of them, NIBSM_CaL1 
showed the highest inhibition of fungal 
growth. Bacterial isolates, NIBSM_CaL1, 
CaS25 and CaS37  significantly enhanced 
the root and shoot length. Bacterial isolates 
NIBSM_CaS25 showed the presence of 
Surfactin and Iturin A while isolate 
(NIBSM_CaL5) showed the presence of 
surfactin and Bacillomycin D genes.

v Tri-par t i te  in teract ion (Chickpea-
Fusarium-Endophyte) was studied to 
understand differential expression of genes 
in  impar t ing  endophyte  media ted 
resistance against Fusarium. An increased 
expression of the genes namely NAC TF, 
Auxin binding protein ABP19a (AUX BP) 
(15 fold as compared to 2.5 fold), 14-3-3 
like protein (14-3-3 P), Linoleate 9S-
lipoxygenase (LOX) and Leucine-rich 
repeat protein (LRR) were found in the 
endophyte bio-primed and pathogen 
inoculated plants in early stage of pathogen 
infection as compared to the plants without 
endophyte bio-primed. Chickpea bacterial 
endophytes having antagonistic activity 
against Fusarium wilt can be used to 
understand the molecular mechanism of 
endophyte mediated resistance.

v Anatomical modifications in Si-induced 
rice yellow stem borer was studied of using 
scanning electron microscope. Highest Si-
deposition (24.32%) was noticed when the 
rice plant was Silicon-treated and YSB-
infested. Microtomy studies revealed the 
aberration in the lining of midgut 
epithelium, damage in peritrophic 
membrane and disintegration of epithelial 
cells of the larva fed on silicon-treated 
plants. Volcano plots representing the 
distribution of genes revealed that the 
maximum number of genes were expressed 
during 3, 4 and 5 days after the larval 
release.
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 v In order to identify novel genetic resource 
and genes against sucking pests in crops, 
124 accessions of okra received from 
ICAR-IIHR, Bengaluru which included 
cultivars and wild relatives were screened 
against leafhopper. The jassid injury index 
was ≤ 1 for all the wild species and > 4 for 
all cultivars. Out of 50 accessions of okra 
received from ICAR-NBPGR, New Delhi, 
nine cultivars and 12 wild relatives were 
highly resistant to the yellow mosaic virus. 
Seven wild relatives of okra were found 
resistant to highly resistant to okra enation 
Leaf Curl Virus disease.

v Under AICRP-Nematodes project, among 
50 rice germplasm lines screened, five 
(IIRRN-2,3,9,29,34) showed moderately 
resistant reaction, 12 lines were susceptible 
and remaining all were highly susceptible 
to Meloidogyne graminicola. Out of 50 
germplasm lines of brinjal, one line (IC-
090786) was resistant, 3 were susceptible 
and remaining all were moderately 
resistant to M. incognita with respect to 
number of galls and egg masses per 5 g of 
root samples

v Soil application (at sowing) of fluensulfone 
2% GR @ 1 kg a.i/ha was found to cause 
the highest reduction in population of 
M. graminicola in low land rice, followed 
by soil application (at sowing) of 
carbosulfan 6 G @1kg a.i./ha. Rice nursery 

2bed treatment with Biofor pf-2 @ 20 g/m  
was found to be the most effective in 
reducing nematode population (87 per 200 
cc soil and 12.36 per 5g root), seedling 
height (25.7 cm), no of galls per seedling 
(3.24), RKI (1.56), besides recording the 
highest yield (8.05 t/ha).

School of Crop Health Policy Support 
Research (SCHPR)

v Pest risk analysis (PRA) is one of the tools, 
being used to study the extent of economic 
losses caused by the potential insect pests 
in crops. Some of the potential insect pests 

viz., Loreyi leaf worm, wheat midge, 
hessian fly, grain dermestid beetle, 
glaberous cabinet beetle, and hairy fungus 
beetle and the crop diseases like maize 
lethal necrosis or corn lethal necrosis, 
banana Xanthomonas wilt, wheat blast, 
downy mildew of soybean, Phomopsis 
stem canker of sunflower, Ug99 races of 
Puccinia graminis f. sp. tritici (stem rust of 
wheat), bean pod mottle virus and peanut 
stunt are not present in India and have the 
potential to enter through various routes in 
the country.

                                                                                                                                                                                                                                                                                                      
Extension and adaptive research

v A total  of  118 t ra inings  and 125 
demonstrations were conducted under 
FFP, DBT Biotech KISAN and DST SYST 
Foldscope projects, benefiting 3812 
farmers. Around 113 ha and 137 ha were 
covered with improved crop varieties 
during kharif and rabi 2022, respectively. 
A total of 104 success stories, 28 
foldscopic observations and one mobile 
app on Kadaknath were prepared for the 
benefit of stakeholders 

Others

v Climate resilient Agro-forestry and 
livestock-based Integrated Farming 
Systems were established at ICAR-
NIBSM under  SCSP and TSP for 
demonstrating the models to farmers. 

v Whole campus of the ICAR-NIBSM was 
provided with wi-fi connections. Recently 
NIBSM was awarded ISO 14001: 2015 
certificate for Environmental Management 
System.

v Few important publications in emerging 
areas of biotic stress management 
including 'Microbial Biopesticides in 
Ind ia '  and  ' Ind igenous  t echn ica l 
knowledge for biotic stress management' 
were published. 
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Qly LokLF; izca/ku fo|kihB 

¼,l lh ,p ,e vkj½    

v blds varxZr mixzg lqnwj laosnu MsVk dk iz;ksx 
djds rFkk e'khu yfuZax rduhdksa dk iz;ksx djds] 
,d egRokda{kh ;kuh ¶ySxf'ki dk;ZØe pyk;k x;k 
rkfd tSfod ncko ds dkj.k /kku vkSj xsgw¡ Qlyksa 
dh [ksrh esa rkRdkfyd Qly gkfu;ksa dk fu/kkZj.k o 
vkdyu fd;k tk ldsA vFkZ ,DIyksjj IysVQkWeZ 

¼lsfUVuy-2( fjtksyq'ku-10 eh-( ikl djus dh frfFk 

- 22-10-2021 ,oa 27-10-2021½ ls mixzg lqnwj 
laosnu ¼,l vkj ,l½ MsVk lfgr dqN izkFkfed 
lwpuk izkIr dh xbZ ftls v/;;uxr {ks= ¼jk;iqj 
ftyk½ dh T;kferh; n`f"V ls ifj"—r rLohj o 

best izkIr djus gsrq vk/kkj ekufp= ds lkFk iwoZ-
izlaL—r fd;k x;kA /kku Qly [ksrksa esa Hkw fu;a=.k 
fcanqvksa dks lax`ghr djus gsrq [kjhQ 2022 ds nkSjku 
fHkUu vuqizLFk {ks=ksa esa O;kid [ksr losZ{k.k fd;k 
x;kA gkykafd ihyk ruk cs/kd uk'khtho ¼okbZ ,l 
ch½ ,oa Hkwjk ikni ekgw uk'khtho ¼ch ih ,p½ ds 
dkj.k /kku Qly ds dbZ [ksrksa dks laØfer ik;k 
x;k] ysfdu bu uk'khthoksa ds vkØe.k dh rhozrk 

cgqr de Fkh ¼vf/kdrj 5-10% ds chp½A 

v gfcZokslZ uk'khthoksa }kjk izsfjr ikni oksykVkby 
lax`ghr fd, x, ftlds fy, oksykVkby VªSfiax 
;wfuV esa mi;qDr vf/k'kks"kd o ,MtkWcsZUV dk iz;ksx 
fd;k x;kA oksykVkby daikmaMksa dks vf/kdre 
la[;k esa fo?kfVr djus gsrq mi;qDr foy;uksa o 

lkWYosaV dh igpku dh xbZ ftlds dkj.k thlh-
,e,l ds tfj, uewuksa dh [kkst djrs gq, csgrj 
ifj.kke izkIr fd, x,A iz;ksx fd, x, nks foy;uksa 
esa ls] 22 gkbMªksdkcZuksa ¼ftUgsa /kku ihyk ruk cs/kd 
uk'khtho }kjk izsfjr fd;k x;k Fkk½ dh igpku rc 
dh xbZ tc vf/k'kks"kd o ,MtkWcs Z aV dks 
MkbDyksjksfeFksu ¼Mh lh ,e½ esa /kks;k x;k] tcfd 
bFkkby ,sflVsV ¼bZ ,½ esa dsoy N% gkbMªksdkcZuksa dh 
igpku dh xbZA vf/k'kks"kd ds }kjk oksYkkVkbyksa ds 
laxzg.k esa Mhlh,e dks] rqyukRed :i ls] vf/kd 
izHkkodkjh ik;k x;kA

v ihyk ruk cs/kd uk'khtho ¼okbZ,lch$½ ls laØfer 
/kku ikniksa esa dqy 37 oksykVkby daikmaMksa dh [kkst 
dh xbZ ftuesa 25 gkbMªksdkcZu FksA tsleksfud vEy 
¼ts,$½ 5 mM ls mipkfjr /kku ikniksa esa dsoy 15 
daikmaMksa dh [kkst dh xbZA bueas ls 10 gkbMªksdkcZu 
FksA ts, izsfjr izksQkby esa ekStwn N% daikmaMksa] vFkkZr 

gsDlkVªk;kdkWUVsu] vkWDVkdkslsu] 2-feFkkby-( 2-
feFkkby isaVkdkslsu] dkcksZfud vEy] Msfly 
is aVkMsfly ,LVj( dkcks Zfud vEy] Msfly 
gsDlkMsfly ,LVj ,oa dkcksZfud vEy] Msfly 
vkWDVkMsfly ,LVj dks okbZ,lch izsfjr izksQkby esa 
ugha ik;k x;kA

v /kku ikniksa esa okbZ,lch$ ,oa ts,$ vEyksa ls izsfjr 
oksykVkbyksa ds chl p;fur flaFksfVd :iksa dh 200 
ihih,e ,oa 500 ihih,e dh nks ek=kvksa ds lkFk tkap 
dh xbZ rkfd VªkbdksxzkEek tsiksfude dh ijthoh 
xfrfof/k ij mudh izHkkodkfjrk dk irk yxk;k tk 

ldsA vkWDVkfMdsu] vkbdkslsu] 3-feFkkbyisaVkdkslsu] 

Mksdkslsu ,oa ,u-gsDlkfMdsuksbd vEy dh 200 ,oa 
500 ihih,e ek=kvksa ds ,Dlikstj ds mijkar Vh- 

tsiksfude dk dksjlkbjk ds vaMksa ij 7osa fnu 90% 
ls vf/kd ijthohdj.k ik;k x;k] tks vuqipkfjr 

vaMksa ls rqyuh; Fkk ¼92-1% ls 64-5%½A 
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çßçàæDU âæÚUæ´àæ

o"kZ 2022 ds nkSjku] Hkk—vuqi-jk-tS-LVªs-iz-la- us lw=—fe;ksa 
ij Hkk—vuqi-,vkbZlhvkjih] Hkk—vuqi-,Q,Qih] MhchVh 
vkSj Mh,lVh }kjk izk;ksftr N% ckº;-lgk;rk izkIr 
ifj;kstuk,a rFkk dqy 25 laLFkku foÙkiksf"kr ifj;kstuk,a 
pykbZaaA bu fofHkUu vuqla/kku ifj;kstukvksa ds ek/;e ls 
izkIr dh xbZ dbZ miyfC/k;ksa vkSj fu"d"kksZa dk lkjka'k uhps 
fn;k x;k gSA 
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v dkcqyh puk Qly esa 30 vkSj 40 Mh,,l ij 
tsleksfud vEy dk 5 mM dh ek=k dk ckº; :i 
esa 10 fnuksa ds varjky ij nks ckj iz;ksx fd, tkus ls 

ykokZ dh lef"V 29-76% rd de gqbZ vkSj Qyh dk 

uqdlku 14-83% de gqvk rFkk mit esa 14-83% 
dh c<+ksÙkjh gqbZA xqykch ruk cs/kd uk'khtho ds 
laØe.k ls xsgw¡ ikniksa dks lajf{kr fd;k x;k ftlds 
fy, 35 vkSj 45 Mh,,l ij dkcqyh puk Qly esa 
tsleksfud vEy 5 mM dh ek=k dk 10 fnuksa ds 
varjky ij nks ckj if.kZy fNM+dko fd;k x;k] 

ftlls mit esa 25-78% o`f) gksus ds vykok] MsM 

gkVZ esa 34-01% vkSj OgkbV bZvj esa 31-17% dh 
deh vkbZA

v NÙkhlx<+ ds eNyh rkykcksa ds ty uewuksa ls ,d 
cSaxuh o.kZd okys cSDVhfj;e] ØksekscSDVhfj;e iztk-] 
dks fo;ksftr fd;k x;kA cSDVhfj;e ds o.kZd ds 
y{k.ko.kZu esa ,d ok;ksyslhu rRo ik;k x;k ftlesa 

cMs+ iSekus ij QkbczksfVd-jks/kh] vkWDlhMsaV-jks/kh] 

,iksIVksfVd-jks/kh vkSj V~;wej jks/kh xq.k/keZ ik, x,A 
iztkfr;ksa dh igpku cSDVhfj;e ds iw.kZ thukse 
fo'ys"k.k ds ek/;e ls ØksekscSDVhfj;e ikbfl,uk ds 
:i esa dh xbZA thukse vlsEcyh ,oa ,uksVs'ku] 
lw{etho jks/kh izfrjks/kh thuksa] vkSj tkrho`Ùkh; 
vkjs[k dk v/;;u fd;k x;kA v/;;u ls izkIr dh 
xbZ vk.kfod lwpuk ØksekscSDVhfj;e iztk- dh 
oSf'od thuksfed fofo/krk dks le>us esa mi;ksxh 
gksxhA ØksekscSDVhfj;e ds iw.kZ thukse vuqØe.k ls 
lacaf/kr lwpuk dks laxzfgr djus gsrq] ,ulhchvkbZ 

thu cSad esa ,d tSo-ifj;kstuk LFkkfir dh xbZA

v ,dy LokLF; ?kVd ij tyok;q ifjorZu ds izHkko 

dk o.kZu djus gsrq] ØkWl-VkWd ifj;kstuk esa 
fo;ksftr 1145 cSDVhfj;k dk iz;ksx vxz.kh lkefxz;ksa 
ds :i esa fd;k x;kA thok.kfod fo;qDrksa vFkkZr 
vkblksysV~l ds 16S rDNA vuqØe fo'ys"k.k esa 

xzke usxsfVo cslhyh ¼73%½] xzke ikstsfVo cslyh 

¼18%½] xzke ikstsfVo dkslh ¼6½ vkSj voxhZØr 

fo;qDr ¼4%½ dh ekStwnxh ikbZ xbZA ikni] i'kqvksa 
vkSj ekuoksa esa jksx mRiUu djus okys thok.kfod 
jksxtudksa dh igpku dh xbZ] tks 90 ls vf/kd fHkUu 
oa'kksa ,oa iztkfr;ksa ls lacaf/kr FksA dhV tfur jksx 
mRiUu djus okys fofHkUu thuksa dh igpku djus 

gsrq] VSdeSu vk/kkfjr vkjVh-ihlhvkj vk.kfod 
fo'ys"k.k dk ekudhdj.k fd;k x;kA

Qly LokLF; thofoKku vuqla/kku fo|kihB 

¼,l lh ,p ch vkj½

v Qlyksa esa thok.kfod jksxksa dk izca/k djus gsrq 
tSofu;a=.k vfHkdkjdksa ds :i esa] thok.kqHkksft;ksa 
vFkkZRk cSDVhfj;ksQsftt dk iz;ksx fd;k tk jgk gSA 
/kku thok.kfod iÙkh vaxekjh jksx ds fo:) p;fur 
19 thok.kqHkksft;ksa dks izHkkodkjh ik;k x;kA 

,lMh,l-ist fo'ys"k.k esa] bu thok.kqHkksft;ksa esa 8-
15 lajpukRed izksVhu ik, x,A lHkh thok.kqHkksft;ksa 
esa ukfHkdh; vEy vFkkZr U;wDyhd ,sflM ds :i esa 

Mh,l-Mh,u, FkkA 16 thok.kqHkksft;ksa dk thukse 
vkdkj 43-6 kbp ls 203 kbp ds chp Fkk] tcfd 
thuksa dh la[;k 56 ls 418 ds chp FkhA 16 
thok.kqHkksft;ksa ds MCY;w th ,l ds vlalkf/kr MsVk 

¼jkW MsVk½ dks tek djus gsrq ,ulhchvkbZ esa ,d tSo-
ifj;k stuk 'k q# dh xb ZA thok.k q H k k sth 
vB_XooS_NR08 ds iw.kZ thukse vuqØe dks 
,ulhchvkbZ MsVkcsl esa ,lvkj, oa'kkoyh la- ,l 
vkj vkj 19757545 ds :i esa tek fd;k x;kA

v ikni jksxtudksa ds tSofu;a=.k ds fy, cSDVhfj;k ds 
fofo/k lewg }kjk iznf'kZr thok.kqjks/kh isIVkbMksa ¼, 
,e ih½ dk iz;ksx fd;k tk jgk gSA NÙkhlx<+ ds 
dkcqyh puk mRiknu {ks=ksa dh jkbtksLQh;j ¼ewy 
ifjos'k½ e`nkvksa ls fo;ksftr ukS fHkUu ikni 
fodklewyd ,oa 'k=w dhVksa esa ls] csflyl ¼IS-10½ 
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esa ck;kslQsZDVsaV Vkbi ekWyhD;wy iznf'kZr djus dh 
{kerk ns[kh xbZ ftlus ,Q- vkWDlhLiks#e ,Q- Lih- 
lkblsfjl ,oa ,Q- vkWDlhLiks#e ,Q- Lih- 
gkbdksiflZlh tSls jksxtudksa }kjk dkcqyh puk 

Qly esa mRiUu jksxksa ds fodkl dk vojks/ku ¼50-

60%½ fd;kA

v Hkkjr ls [kjirokj iztkfr;ksa esa ncko vuqdwyu 
laca/kh thuksfed fopyuksa dk v/;;u djus gsrq] 
Hkkjr ds ukS jkT;ksa ls ikap vfr egRoiw.kZ [kjirokj 
iztkfr;ksa ds rsbZl cht uewuksa dks lax`ghr fd;k x;k 

vkSj thuksfed y{k.ko.kZu gsrq mUgsa Hkk—vuqi-jk-tS-
LVªs-iz-la- esa cgqxqf.kr fd;k x;kA 

v laj{k.k —f"k ¼lh ,½ ,d mHkjrh —f"k mRiknu 
iz.kkyh gS] tks e`nk ds LokLF; ,oa i;kZoj.k dks 
lajf{kr djus esa lgk;rk djrh gSA uk'khtho dh 

fLFkfr ds ckjs esa lwpuk l`ftr djus gsrq] Hkk—vuqi-

Hkk—vla] ubZ fnYyh vkSj Hkk—vuqi-Mh MCY;w vkj] 

tcyiqj esa jksfir /kku-xsgw¡-ewax] eDdk vk/kkfjr] 

dikl-xsgw¡ ,oa vjgj-xsgw¡ Qly iz.kkfy;ksa lfgr 
fofHkUu iz.kkfy;ksa esa vkof/kd varjky ij izs{k.k fd, 

x,A izeq[k uk'khthoksa ds vkiru o izdksi vyx-
vyx Qly iz.kkfy;ksa esa ik, x,] gkykafd laØe.k 
Lrj ;k mudh lef"V bZVh,y ls de FkhA

v flVªl vFkkZr uhcwoxhZ; dh ifÙk;ksa esa QkbVksIFkksjk ds 

laØe.k dk irk yxkus ds fy, vkjVhihlhvkj 

vk/kkfjr jksx uSnkfud fdV fodflr djus gsrq] 

ekud thu flaFksfll izksVksdkWy dk iz;ksx djds ,d 

82 chih ykWtZ lc;w;fuV jkbckslksey vkj,u, thu 

vuqØe dk la'ys"k.k fd;k x;kA bl iz;kstu gsrq] 

,ulhchvkbZ esa miyC/k fHkUu QkbVksIFkksjk iztkfr;ksa 

ds 1752 ykWtZ lc;wfuV jkbckslksey vk,u, thuksa 

ds dUlsUll vuqØe ls nks flaFksfVd ykWUx 

vksfyxkselZ fMt+kbu fd, x,A  

Qly izfrjks/k iz.kkyh vuqla/kku fo|kihB 

¼,l lh vkj ,l vkj½

v vkblks¶ysokWu] lks;kchu Qly esa ihyk fdehZj jksx 
vFkkZr ;syks ekstsd fMtht ds fo:) izfrjks/k mRiUu 
djrk gSA blfy,] ,pih,ylh dk iz;ksx djds] 
lks;kchu ds ihyk fdehZj jksx izfrjks/kh ,oa 
laosnu'khy oa'kØeksa esa vkblks¶ysokWu rRo dk 

vkdyu fd;k x;kA izfrjks/kh oa'kØe ¼lh,Vh-
1808½ esa vkblks¶ysokWu ds fofHkUu :iksa dk c<+rk 

Lrj ik;k x;k] tcfd laosnu'khy oa'kØe ¼lh,Vh-

313-,½ esa fcydqy Hkh ugha ik;k x;k ;k NqViqV :i 
esa ik;k x;kA

v Qly esa tSfod ncko ds U;wuhdj.k ds fy, thu dh 
dk;ZRedrk dk v/;;u djus gsrq] sgRNA 

¼VkjxsV-1½ lfUufgr Cas9 osDVj okgd 
,xzkscSDVhfj;e dk iz;ksx djds] lks;kchu ¼fdLe 

Mh,l-9712½ dk s ifjofr Zr fd;k x;kA 
QksfLQuksfFkzflu ,flVkby VªkalQjsl ¼ih , Vh½ thu 
fof'k"V izkbejksa dk iz;ksx djds ihlhvkj funku esa] 
VªkalQkesZaV~l vFkkZr ifjorZdksa us dsoy DyksjksfQy 
dh fojatdrk iznf'kZr dh] tcfd QksfLQuksfFkzflu 
¼'kkduk'kh½ jksfir ikniksa esa cqokbZ ds lkr fnuksa esa 
>qylu tSls y{k.k ik, x,A Cas9 dh xfrfof/k dh 
iqf"V djus gsrq] vkbZ,Q,l thu dks Vh  ikniksa ls 1

izof/kZr ¼,EIyhQkbM½ dj vuqØfer fd;k x;kA 
vkbZ,Q,l 2  esa flaxy csl ,fMfVax ¼Vh ls lh rd½ 
izsf{kr dh xbZA

v xzhok lM+u jksx vFkkZr dkWyj jkWV fMtht ds fo:) 
dkcqyh puk Qly esa vkblks¶ysokWu flaFksl I thu 

ds Åijh {ks= dks osDVlZ ds lkFk Dyksuh—r ,oa mi-
Dyksuh—r fd;k x;k vkSj varr%,xzkscSDVhfj;e 
VqesQsfl,al EHA105 esa LFkkukarfjr dj th;w,l 
,sLls v/;;u fd;k x;kA th;w,l LVsfuax mPp 
ek=k daVªksy dh rqyuk easa laØfer uewuksa esa ikbZ xbZ] 
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tks Ldsysjksf'k;e jksy¶lh ds laØe.k ds mijkar 
vkbZ,Q,l 1 dh lfØ; iz—fr dk lwpd gSA

v cgq nckoksa ls lfg".kqrk ds fy, ,d lqij Mksuj 

pkoy@/kku fodflr djus gsrq] vkbZ vkj ch ch-66 
vkSj fiVk ds chp ladj@ØkWl fodflr fd, x,A 
,Q 1 ,oa ,Q 2 ikniksa ds Mh,u, dks fo;ksftr 
djds  ch,ych] chih,p ,oa izLQqVu ¼CykLV½ ds 
fy, izfrjks/kh thuksa dh ekStwnxh dh tkap dh xbZ 
ftlds fy, lac) vk.kfod ekdZjksa dk iz;ksx fd;k 
x;kA lkfgR;d losZ{k.kksa ds vk/kkj ij] /kku 
tuunzO; esa cM+s iSekus ds izfrjks/kh ¼ch ,l vkj½ 
thuksa dh ihlhvkj vk/kkfjr [kkst djus ds fy,] 
thu fof'k"V izkbej fodflr fd, x, vkSj 
vfHkfØ;k djus okyh fLFkfr;kasa dk b"Vrehdj.k 
fd;k x;kA

v dkcqyh puk Qly esa e`nk tfur jksxtudksa ds 
fo:) laHkkfor thok.kfod var%ikni ;kuh 
,aMksQkbV dh igpku djus gsrq] 119 thok.kfod 
var%ikniksa dks dkcqyh puk ds ikap fHkUu Årdksa ls 
fo;ksftr fd;k x;kA buesa ls] NIBSM_CaL1, 

CaS25 ,oa CaS37 us dod fodkl dk lokZf/kd 
vojks/ku fd;kA thok.kfod fo;qDr] ;kuh 
NIBSM_Cas25 us lQsZfDVu ,oa bVqfju , dh 
ekStwnxh n'kkZbZ] tcfd fo;qDr ¼NIBSM_CaL5½ 
us lQsZfDVu ,oa csflyksekbflu Mh thuksa esa 
lQsZfDVu ,oa bVqfju , dh ekStwnxh n'kkZbZA

v ¶;wlsfj;e ds fo:) var%ikni lefFkZr izfrjks/k 
iznku djus ds fy, thuksa dh fHkUukRed 

vfHkO;atdrk ¼,DlizS'ku½ dks le>us gsrq Vªkb-
ikjVbV baVjsD'ku vFkkZr f=xqf.kr vU;ksU;fØ;k 

¼dkcqyh puk-¶;wlsfj;e-,aMksQkbV ds chp½ dk 
v/;;u fd;k x;kA ;g ik;k x;k fd var%ikni ds 

tSo-ysiu jfgr ikniksa ds ctk;] var%ikni ds tSo-
ysfir ,oa jksxtud Vhdk—r ikniksa esa vusd thuksa] 

;kuh NAC TF, vkWfDlu ckbafMax izksVhu ABP19a 

(AUX BP) ¼2-5 QksYM dh rqyuk esa 15 QksYM½] 

14-3-3 ln`'k izksVhu ¼14-3-3 P½] fyuksfy,V 9S-

fyiksDlhftusl ¼LOX½ vkSj U;wlkbu-le`) fjihV 
izksVhu ¼,y vkj vkj½ dh c<+rh vfHkO;atdrk ikbZ 
xbZA var%ikni lefFkZr izfrjks/k dh vk.kfod 
dk;Zi)fr dks le>us gsrq] ¶;wlsfj;e eqj>ku ds 
fo:) izfrjks/kh xfrfof/k okys dkcqyh puk 
thok.kfod var%ikniksa dk iz;ksx fd;k tk ldrk gSA

v LdSfuax bysDVªkWu ekbØksLdksi dk iz;ksx djds] 

flfydkWu-izsfjr /kku ihyk ruk cs/kd uk'khtho ds 
nSfgdh ifjorZuksa dk v/;;u fd;k x;kA flfydkWu 

¼Si½ dh lokZf/kd ek=k ¼24-32%½ rc ikbZ xbZ tc 

/kku ikni flfydkWu-mipkfjr ,oa okbZ,lch-
laØfer FkkA ekbØksVkWeh v/;;uksa esa ;g ik;k x;k 
fd flfydkWu mipkfjr ikni f[kyk, x, ykokZ ds 

e/;-mnj dh ,fifFkfy;e dh ykbfuax esa 
vfu;ferrk Fkh] mldk isfjVªksfQd esEczsu {kfrxzLr 
Fkk rFkk mldh ,fiFksfy;y dksf'kdk,a fo?kfVr FkhaA 
thuks ds forj.k dk izfrfuf/kRo djus okys 
Tokykeq[kh okys Hkw[kaMksa vFkkZr okYdsuks IykWV~l esa 
;g ik;k x;k fd vf/kdre la[;k esa thu ykokZ NksMs+ 
tkus ds mijkar 3] 4 vkSj 5osa fnuksa ds nkSjku 
vfHkO;aftr gq,A  

v Qlyksa esa pw"kd uk'khthoksa vFkkZr lfdax iSLV~l ds 
fo:) u, vkuqoaf'kd lalk/kuksa ,oa thuksa dh igpku 

djus gsrq] Hkk—vuqi-vkbZvkbZ,pvkj] cSaxyw# ls 
izkIr fHk aMh dh 124 oa'kkofy;ks a ¼ftues a 
mifdLesa@dYVholZ ,oa oU; iztkfr;ka 'kkfey Fkha½ 
dh yhQgksij vFkkZr i.kZ Qqndk uk'khtho ds fo:) 
tkap dh xbZA lHkh oU; iztkfr;ksa ds fy, tSflM 
{kfr lwpdkad < 1 Fkk] tcfd lHkh mifdLeksa ds fy, 

;g > 4 ls vf/kd FkkA Hkk—vuqi-,uchihthvkj] ubZ 
fnYyh ls izkIr fHkaMh dh 50 oa'kkofy;ksa esa ls] ukS 
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mifdLesa vkSj 12 oU; iztkfr;ka ihyk fdehZj fo"kk.kq 
¼;syk ekstsd ok;jl½ ls mPp izfrjks/kh FkhaA fHkaMh dh 
lkr oU; iztkfr;ksa dks fHkaMh f'kjkfoU;kl laØfer 
djus okys iÙkh daqpu fo"kk.kq jksx vFkkZr yhQ dyZ 
okbjl fMtht ls izfrjks/kh ls ysdj mPp izfrjks/kh 
ik;k x;kA

v ,vkbZlhvkjih-lw=—fe ¼fuekVksM½ ifj;kstuk ds 
varxZr] tkap fd, x, 50 /kku tuunzO; oa'kØeksa esa 
ls] ikap oa'kØeksa ¼IIRRN-2, 3, 9, 29, 34½ us 
esyksbMkstkbu xzkfefudksyk ls e/;e izfrjks/kh 
vfHkfØ;k iznf'kZr dh] 12 oa'kØe laosnu'khy Fks vkSj 
'ks"k oa'kØe mPp laosnu'khy FksA cSaxu ds 50 
tuunzO; oa'kØeksa esa ls] ,d oa'kØe ¼IC-090786½ 
xkYl dh la[;k vkSj 5 xzk- izfr tM+ uewuk ,x ekl 
ds vk/kkj ij] ,e- budkWfXuVk ls izfrjks/kh Fkk] 3 
laosnu'khy Fks( tcfd 'ks"k oa'kØe e/;e izfrjks/kh 
FksA

v e`nk esa ¼cqokbZ ds le; ij½ ¶yq,ulYQku 2% 
thvkj dk 1 fd- xzk- izfr gSDVs- dh nj ls iz;ksx fd, 
tkus ls fupyh Hkwfe /kku Qly esa ,e- xzkfefudksyk 
dh lef"V esa lokZf/kd fxjkoV vkbZ] ftlds ckn 
dkcksZlYQku 6 th dk 1 fd- xzk- izfr gSDVs- dh nj ls 
iz;ksx djus esa ikbZ xbZA 20 xzk- izfr oxZ eh- dh nj 

ls ck;ksQksj ih,Q-2 ds lkFk /kku ulZjh D;kjh ds 
mipkj dks lw=—fe uk'khtho ¼fuekVksM~l½ dh 
lef"V dks de djus ¼87 izfr'kr 200 lhlh e`nk ,oa 
12-36 izfr 5 xzk- tM+½] ikS/k dh ÅapkbZ dks c<+kus] izfr 
ikS/k xkYl dh la[;k ¼3-24½] vkjdsvkbZ ¼1-56½ dks 
de djus rFkk lokZf/kd mit ¼8-05 Vu izfr gSDVs-½ 
ntZ djus esa lcls vf/kd izHkkodkjh ik;k x;kA

Qly LokLF; lgk;rk vuqla/kku fo|kihB 

¼,l lh ,p ih vkj½

v uk'khtho tksf[ke fo'ys"k.k ¼ih vkj ,½ fofHkUu 
mik;ksa esa ls ,d gS] ftldk iz;ksx Qlyksa esa 
egRoiw.kZ uk'khdhVksa }kjk dh xbZ vkfFkZd gkfu;ksa ds 
Lrj dk v/;;u djus ds fy, fd;k tk jgk gSA dqN 
egRoiw.kZ uk'khdhVksa] ;kuh yksjs;h yhQ okWeZ] OghV 
fet] gsfl;u ¶ykbZ] xzsu MjesfLVM chVy] Xyscjvl 
dSfcusV chVy] vkSj gs;jh Qaxl chVy rFkk dqN 
Qly jksxksa] tSls fd eDdk ?kkrd Ård{k; ;k dkWuZ 
?kkrd Ård{k; jksx] dsyk tsaFkkseksul eqj>ku jksx] 
xsgw¡ izLQqVu jksx] lks;kchu pwf.kZy vkflrk jksx] 
lwjteq[kh QkseksfIll LVsu dkadsj jksx] iqflfu;k 
xzkfeful ,Q- Lih- VªkbVªkblh ¼xsgw¡ esa ruk jrqvk 
jksx½] Qyh Qly esa ekWVy okbjl vkSj ewaxQyh 
LraHku jksx dks Hkkjr esa ugha ik;k tkrk gS] gkykafd 
;g iwjh laHkkouk gksrh gS fd ;s ns'k esa vusd ekxksZa ls 
izos'k dj ldrs gSaA 

foLrkj ,oa vuqdwyuh; vuqla/kku

v ,Q,Qih] MhchVh ck;ksVsd fdlku vkSj Mh,lVh 
,lokbZ,lVh QksYMLdksi ifj;kstukvksa ds varxZr 
dqy 118 izf'k{k.kksa vkSj 125 izn'kZuksa dk vk;kstu 
fd;k x;k] ftuls 3812 fdlku ykHkkfUor gq,A 
mUur Qly fdLeksa ds lkFk yxHkx 113 gSDVs- vkSj 
137 gSDVs- {ks=Qy dks Øe'k% [kjhQ vkSj jch 2022 
ds nkSjku doj fd;k x;kA fgr/kkjdksa ds ykHk gsrq] 
dqy 104 lQyrk xkFkkvksa dk izdk'ku fd;k x;k] 
28 QksYMLdksfid izs{k.k fd, x, vkSj dM+dukFk 
dqDdqV uLy ij ,d eksckby ,si fodflr fd;k 
x;kA
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Hkkjrh; —f"k vuqla/kku ifj"kn ¼Hkk—vuqi½] ubZ fnYyh us 
tSfod LVªsl ,oa vtSfod LVªsl ij vuqla/kku djus ds fy, 
NÙkhlx<+ ds jk;iqj esa rFkk egkjk"Vª ds iq.ks ds varxZr 
ckjkerh esa Øe'k% nks jk"Vªh; laLFkkuksa dh LFkkiuk djus ds 
vykok] >kj[kaM ds jkaph esa Hkkjrh; —f"k tSoizkS|ksfxdh 

vuqla/kku dh LFkkiuk dhA Hkk—vuqi-jk"Vªh; tSfod LVªsl 
izca/ku laLFkku dh LFkkiuk ^QkeZ le`)rk dks c<+kus ds 
fy, tSfod LVªsl ds izHkkoh U;wuhdj.k^ fot+u ds lkFk dh 

xbZA bl fot+u ds rn~uqlkj] Hkk—vuqi-jk-tS-LVªs-iz-la- ds 
vf/kns'k dks la'kksf/kr fd;k x;k ftlesa ¼1½ Qlyksa esa 
tSfod nckoksa ij ekSfyd] dk;Zuhfrd ,oa vuqdwyuh; 
vuqla/kku djuk] ¼2½ 'kS{kf.kd mR—"Vrk ds fy, 
xq.kÙkkRed ekuo lalk/ku fodflr djuk] izkS|ksfxdh 
izca/ku ds fy, rFkk uhfr lgk;rk vuqla/kku ds fy, 

fofHkUu fgr/kkjdksa ds lkFk lgyXurk o laidZ-lw= 
LFkkfir djuk tSls fo"k;ksa dks 'kkfey fd;k x;k gSA

� Ldwy ladYiuk ij vkus ls igys] ;g o.kZu 

djuk t:jh gS fd Hkk—vuqi-jk-tS-LVªs-iz-la- us pkj 
vuqla/kku dk;ZØeksa] vFkkZr ¼1½ uk'khtho ,oa jksxtud 
vkuqoaf'kd lalk/ku ¼ih ih th vkj½ vkSj mudk izca/ku] ¼2½ 
tSfod LVªsl vfHkfØ;k dk vk.kfod thofoKku] ¼3½ LVªsl  
lfg".kqrk ds fy, vkuqoaf'kd ,oa vk.kfod lalk/ku] vkSj 
¼4½ tSfod LVªsl lfg".kqrk esa dk;Zuhfrd ,oa vuqdwyuh; 
vuqla/kku lfgr lsD'ku dUlsIV ij dk;Z fd;k vkSj bl 

nkSjku dqy 802-76 yk[k #i;s dh 18 laLFkku-foÙkiksf"kr 
ifj;kstukvksa rFkk N% ckº; lgk;rk izkIr foÙkiksf"kr 
ifj;kstukvksa dks lapkfyr fd;kA vizSy 2021 ls] jk-tS-
LVªs-iz-la- us pkj Ldwy % Qly LokLF; thofoKku 
vuqla/kku Ldwy ¼lh ,p ch vkj½] Qly LokLF; izca/ku 
vuqla/kku Ldwy ¼lh ,p ,e vkj½] Qly izfrjks/k iz.kkyh 
vuqla/kku Ldwy ¼lh vkj ,l vkj½ vkSj ¼4½ Qly LokLF; 
uhfr lgk;rk vuqla/kku Ldwy ¼lh ,p ih vkj½ ds lkFk 

,d Ldwy-vk/kkfjr ekWMy ds rgr dk;Z fd;kA laLFkku 
ds Hkhrj cgqfo"k;d Vheksa ds :i esa] funs'kd vkSj la;qDr 

funs'kdksa lfgr dqy chl oSKkfud dk;Z dj jgs gSaA  

� bZ,Qlh 2021-26 dks rS;kj djus djus ls igys 

5oha vkSj 6oha vkj,lh] D;wvkjVh ¼2017-22½ dh flQkfj'kksa 
ds vk/kkj ij vkSj —f"k esa LFkk;h fodkl ds y{;ksa rFkk 
fot+u nLrkostksa ds vk/kkj ij dqN vuqla/kkfud varjkyksa 

dks fpfUgr fd;k x;k] tks bl izdkj Fks - ¼1½ tSfod LVªsl 
ds dkj.k Qly gkfu;ksa dk rkRdkfyd vkdyu] ¼2½ 
tSfod LVªsl ds U;wuhdj.k ds fy, u, thu ,oa mudh 

dk;Zi)fr] ¼3½ vkØked ,oa lhek-ikj uk'khthoksa dh 

lqO;ofLFkr :i ls fuxjkuh ,oa eSfiax] ¼4½ uk'khtho-
jksxtud dh vU;ksU;fØ;kvksa ij tyok;q ifjorZu ds 
izHkko rFkk ,dy LokLF; ekunaM] ¼5½ Qlyksa esa la;ksftr 
vtSfod ,oa tSfod LVªsl ds fy, ekunaM ,oa dk;Zi)fr] 
vkSj ¼6½ mHkjrh mRiknu iz.kkfy;ksa ds rgr uk'khtho dh 
xfrfd;ka ,oa tkuifndrk dk ikfjfLFkfrdh; vk/kkjA 

bZ,Qlh 2021-26 ds vuqlkj] izR;sd Ldwy dks ,d fof'k"V 
y{;] /;kukd"khZ {ks=ksa ¼FkzLV ,fj;kt½] egkRokdka{kh 

dk;ZØeksa] vkSj eq[; ,oa mi-dk;ZØeksa ¼tks vkil esa ,d 
nwljs ls vkPNkfnr u gksa½ ds lkFk LFkkfir fd;k x;kA 
fofHkUu dk;ZØeksa ds rgr] rhu egRokdka{kh ifj;kstukvksa 

lfgr X;kjg u, laLFkku-foÙkiksf"kr fØ;kdyki fu/kkZfjr 
fd, x,A

� mijksDr rhu egRokdka{kh ifj;kstukvksa ds 

varxZr rhu dk;ZØe - iwoZ-psrkouh ,oa —f"k gkfu;ksa dk 
vkdyu] uk'khtho izfrjks/k ds fy, uohure thuksa dh 
[kkst ,oa oS/khdj.k] vkSj ,d jk"Vªh; lkefjd Qly 
LokLF; fuxjkuh usVodZ ¼,u ,l lh ,p ,e ,u½ pyk, 

x,A Hkk—vuqi-jk-tS-LVªs-iz-la- esa varj-laLFkkfud lg;ksx 
ds rgr dqN dk;ZØe pyk, tk jgs gSa] ftuesa ¼1½ 

Hkk—vuqi - [kjirokj vuqla/kku funs’kky;] tcyiqj ds 

lkFk [kjirokj thuksfeDl] ¼2½ Hkk—vuqi - [kjirokj 
vuqla/kku funs’kky;] tcyiqj ,oa Hkk—vla] ubZ fnYyh ds 
lkFk laj{k.k —f"k esa uk'khtho dh xfrfd;ksa vkSj 
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jkbtksLQhfjd ekbØksck;kse dh fofo/krk dh [kkst djuk] 

vkSj ¼3½ Hkk—vuqi - [kjirokj vuqla/kku funs’kky;] 
tcyiqj ds lkFk [kjirokj thuksfeDl iz;ksx'kkyk] ¼4½ 

Hkk—vuqi-vkbZvkbZ,ch] jkaph ,oa th,Mhoh,,l;w] 
yqf/k;kuk ds lkFk ekuo LokLF; ij tyok;q ifjorZu dk 

izHkko] vkSj ¼5½ Hkk—vuqi-vkbZvkbZ,pvkj] cSaxyw# ds lkFk 
tSfod LVªsl ds fy, uohure thuksa dh [kkst djuk 
'kkfey gSA Hkk—vuqi ds laLFkkuksa rFkk jkT; —f"k 
fo'ofo|ky;ksa ¼,l , ;w½ ds lkFk lg;ksx LFkkfir djus ds 
fy, lkr vuqla/kku {ks=ksa ij ppkZ,a fofHkUu Lrjksa ij tkjh 

gSaA ;s lkr vuqla/kku {ks= bl izdkj gSa - /kku Qly ds 
fy, vkbZih,e ekWM~;wy] rkRdkfyd Qly gkfu dk 
vkdyu djuk] Qly dh oU; iztkfr;ksa dk mi;ksx 
djuk] uSnkfufd;ka vkSj thok.kqvksa ,oa jksxtudksa dh 
iztkfr;ksa dh ckjdksfMax djuk] pw"kd uk'khdhVksa ds 

vkuqoaf'kd lewgksa dh [kkst djuk] dhV Qsjkseksu dk uSuks-
fu#i.k] vkSj jk"Vªh; lkefjd Qly LokLF; fuxjkuh 
usVodZA

� vuqla/kku] f'k{kk] LkaLFkku ds Hkou] vkSj iz'kklu 
ls lacaf/kr vusd dk;Zlwfp;ksa ij 7oha vuqla/kku lykgdkj 

lfefr] D;wvkjVh ¼2017-22½] vkSj 9oha laLFkku izca/ku 

lfefr dh cSBdksa esa ppkZ,a ,oa fopkj-foe'kZ fd;k x;kA 
jk-tS-LVªs-iz-la- esa vk;ksftr fd, x, 25 jk"Vªh; tkx#drk 
vfHk;kuksa esa ls] xjhc dY;k.k lEesyu vkSj lalnh; 
jktHkk"kk lfefr dk vk;kstu nks egRoiw.kZ jk"Vªh; Lrjh; 
tkx#drk fØ;kdyki gSaA laLFkku esa vusd cqfu;knh 
<kapk laca/kh ifj;kstuk,a py jgh gSa] ;kuh jk-tS-LVªs-iz-la- 

QkeZ dk vk/kqfudhdj.k] ,d 'kh'kkx`g dk fuekZ.k] laLFkku 
ds ifjlj ds eq[; izos'k }kj] ,d lqj{kkdehZ pkSdh] 

ladk;-lnL;ksa ds fy, vkoklu ,oa vkoklksa] ,d fctyh 

mi-dasnz] vkoklksa ds fy, ,d vksojgsM ty HkaMkj.k VaSd] 
,d V~;wc osy] okgu ikfdZax ds fy, ,d 'ksM ;k xSjst] 
,d laidZ lM+d] vkSj ,d 'kkWfiax lsaVj dk fuekZ.kA bu 
cqfu;knh <kapk ifj;kstukvksa ds fy, 19 djksM+ #i;s dk 
ctV vkoafVr fd;k x;k gSA  

� jk-tS-LVªs-iz-la- ds f'k{kk dk;ZØe] ftls Hkk—vuqi-

Hkk—vla dh Hkkxhnkjh esa o"kZ 2020-21 ds nkSjku 'kq# fd;k 

x;k Fkk] ds varxZr N% ikB~;Øeksa - —f"k dhV foKku] 

ikni fo—fr foKku] —f"k lw{etho foKku] vk.kfod 
thofoKku ,oa tSoizkS|ksfxdh] vkuqoaf'kd ,oa ikni 
iztuu vkSj lL; foKku esa ukS ,e- ,llh- ¼—f"k½ Nk=ksa dks 
nkf[kyk fn;k x;kA bu Nk=ksa esa ls] igys lewg ds vkB 

Nk=ksa us vius-vius 'kks/kizca/k iw.kZ dj fy, gSaA nwljk lewg 

¼2021-2022½ ftlds varxZr N% fHkUu fo"k;ksa ls 16 ,e- 

,llh- Nk= 'kkfey gSa] ds Nk= vius 'kks/k dk;Z ls lacaf/kr 
leL;kvksa dk lek/kku djus ij dk;Z dj jgs gSaA  

� o"kZ 2021-22 ds nkSjku laLFkku dk ctV 2105-
43 yk[k #i;s Fkk] ftlesa ls 2065-32 yk[k #i;s 
vuqla/kku] iz'kklu ,oa laLFkku ds Hkou ds fuekZ.k ls 

lacaf/kr fofHkUu xfrfof/k;ksa ij [kpZ fd, x,A o"kZ 2022-
2023 ds fy, vkoafVr fd, x, 1688 yk[k #i;ksa esa ls] 
fnukad 15 fnlacj] 2022 rd 1108-55 yk[k #i;s [kpZ 
fd, tk pqds gSaA 
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Qly LokLF; izca/ku vuqla/kku Ldwy

¼,l lh ,p ,e vkj½

—f"k esa tSfod ncko ds U;wuhdj.k ds fy, ØksekscSDVhfj;e 
iztkfr;ksa ds vuq"kaxh esVkcksykbVksa dk fo;kstu ,oa 
ewY;kadu

ØksekscSDVhfj;e iztk- ds dPps vdZ dk y{k.ko.kZu

bysDVªksLizs-vkWchZVªSi ekl LiSDVªkseSVªh ds lkFk 
ØksekscSDVhfj;e iztk- ds bFksuksfyd dPps vdZ dh rjy 
ØksekVksxzkQh

¼fcuksn ds- pkS/kjh] eerk pkS/kjh] 

ts- Jh/kj] ,l- ds- 'kekZ½ 

rjy ØksekVksxzkQh bysDVªksLizs vk;ksukbts'ku vkW;u-VªSi 
ekl LisDVªkseSVh ¼,ylh-,e,l@,e,l½ lhvkbZ,QbZ ,oa 
vkbZvkbZVh eqacbZ esa lapkfyr dh xbZ] ftlus ok;ksyslhu dh 
ekStwnxh dh iqf"V ifj"—r cSaxuh o.kZd esa dhA foLr`r 
fo'ys"k.k ds fy,] uewuksa dks dqekjusfuu] foVsDlbu] 
eLdksu] VSDlhQksfyu] jksVsuksu] fljksfyel] ukbtsfjlhu] 
vkSj ,y-Vªk;jkslkbu lfgr fofHkUu esVkcksykbVksa esa 
foHkkftr fd;k x;kA buesa ls] eLdksu esa cM+s iSekus ij 
Qkbczk sfVd-jks/kh] mÙkstu-jks/kh] vkWDlhMs aV-jks/kh] 
,iksIVksfVd-jks/kh ,oa V~;wej-jks/kh xq.k/keZ ik, x,] blfy, 
bldk mi;ksx vfLFkHkax ;kuh ÝSDpj] eksp] fny dk nkSjk] 
x.Mekyk isDVksfjl] ek;ksdkfMZ;y buQdZ'ku ,oa dSalj 
ds mipkj ds fy, O;kid :i ls fd;k tkrk gSA blh rjg] 
;g fjiksVZ fd;k tk jgk gS fd foVsfDlu ¼,fitsfuu-8-lh-
XywdkslkbM½ esa O;kid QkekZdksykWthdy izHkko gSaA 
VsfDlQksfyu ds ckjs esa ;g ekuk tkrk gS fd blesa dSalj 
;qDr dksf'kdkvksa esa olk vEy la'ys"k.k dk fujks/k djus esa 
rFkk dSalj jksx ds QSyko dks jksdus ds xq.k gSaA

iw.kZ thukse vuqØe.k ds ek/;e ls ØksekscSDVhfj;e dk 
thuksfed o.kZu
thukse vlsEcyh ,oa ,uksVs'ku

ØksekscSDVhfj;e-,uvkbZch,l,e ds iw.kZ thukse ij fd, 
x, fo'ys"k.k esa ,d thukse vlsEcyh izkIr gqbZ ftldh 
dqy yackbZ ,d dkWfUVx ds lkFk 2]717] 327 chih Fkh vkSj 

bl thukse esa th $ lh rRo yxHkx 64-29% Fkk ¼rkfydk 
2½A thukse dh O;k[;k ¼,uksVs'ku½ dh xbZ ftlds fy, 
jkLV ¼RAST½ Vwy fdV ¼RASTtk½ dk iz;ksx fd;k x;kA 
O;k[;k ls 535-62 dk ,d mR—"V thukse vkbMsaVhQk;j 
miyC/k gqvkA bl thukse dh O;k[;k djus gsrq vkuqoaf'kd 
lafgrk 11 dk iz;ksx fd;k x;k] tks lqij fdaxMe 
cSDVhfj;k ls lacaf/kr gSA bl thukse esa 3]873 izksVhu-
dksfMax vuqØe ¼lh Mh ,l½] 30 fjihV jhtu ,oa 95 
VªkaLQj vkj,u, ¼tRNA½ thu rFkk 25 jkbckslksey 
vkj,u, ¼rRNA½ thu gS aA Øk sek sc SDVhfj;e-
,uvkbZch,,e dh ofxZdh bl izdkj gS % lsyqyj vkWxsZfuTe 
> cSDVhfj;k > izksfV;kscSDVhfj;k > chVkizksfV;kscSDVhfj;k > 
uhls,Yl > ØksekscSDVhfj;kfl;k > ØksekscSDVhfj;e xzqi > 

ØksekscSDVhfj;e fiLfl,uA 

� ØksekscSDVhfj;e-,uvkbZch,l,e dh thuksfed 
O;k[;k esa dk;kZRed vlkbUesaV~l ds lkFk 3]319 izksVhu 
rFkk 554 gkbiksfFkfVdy izksVhu FksA thu vkWUVksykWth ¼th 
vks½ vlkbUesaV~l esa 984 izksVhu FksA dk;kZRed O;k[;k ds 
vuqlkj] izksVhuksa esa 1177 ,atkbe dfe'ku ¼bZ lh½ la[;k] 
vkSj thu vkWUVksykWth ¼th vks½ ds lkFk 984 FkhA dqy 851 
izksVhuksa dks dsbZthth ikFkost esa eSi fd;k x;k] ftudk 
iz;ksx dksf'kdkvksa ,oa vkWxsZfuTEl ds mPp Lrjh; izdk;ksZa 
ds lkFk dsbZthth vkWFkkZsykWth uksM~l dk ,d usVodZ 
fodflr djus ds fy, fd;k x;kA iSVfjd ¼PATRIC½ 
}kjk nh xbZ O;k[;k ds vuqlkj] usVodZ esa nks izdkj ds 
izksVhu ifjokj Fks vkSj bl thukse esa 3610 izksVhu gSa] tks 
ØkWl-thul izksVhu ifjokj ls lacaf/kr gSa] vkSj 3598 izksVhu 
thul-fof'k"V izksVhu ifjokjksa ls lacaf/kr gSaA
� thukse ,uksVs'ku ds forj.k esa ik;k x;k fd 
dkWfUVx ckº; ls van:uh fjaXt esa Fkk] lhMh,l QkWjoMZ 
LVªkaM ,oa fjolZ LVªkaM ij Fkk] thukse esa vkj,u, thu Fks] 
Kkr lw{etho jks/kh izfrjks/kh thuksa ls letkrh; lhMh,l 
Fkk] Kkr fo#ysal dkjdksa ls ltkrh;rk ds lkFk lhMh,l 
Fkk] thlh rRo ,oa thlh fo"ke FkkA QkWjoMZ ,oa fjolZ 
LVªkaM ij lhMh,l ds jax ds vk/kkj ij] ;g thu fofHkUu 
mi-iz.kkfy;ksa ls lacaf/kr gks ldrk gSA blesa dkWfUVx 
ckº; ls van:uh fjaXt esa Fkk] lhMh,l QkWjoMZ LVªkaM ,oa 
fjolZ LVªkaM ij Fkk] thu esa vkj,u, thu Fks] Kkr thok.kq 
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jks/kh izfrjks/kh thuksa ls letkrh; lhMh,l Fkk] Kkr 
fo#ysal dkjdksa ls ltkrh;rk ds lkFk lhMh,l Fkk] thlh 
rRo ,oa thlh fo"ke FkkA QkWjoMZ ,oa fjolZ LVªkaM ij 
lhMh,l ds jax ;g bafxr djrk gS fd ;s thu fHkUu mi-
iz.kkfy;ksa ls lacaf/kr FksA

thok.kqjks/kh izfrjks/kh thu
,,evkj thu vuqØe ifjorksZa dh igpku k-mer-

vk/kkfjr fof/k ¼iSfVªd dh thukse ,uksVs'ku lfoZl½ dk 
iz;ksx dj dh xbZA bl thukse esa O;k[;k fd, x, 
,,evkj thuksa vkSj mudh iwjd dk;Zi)fr;ksa dk ,d 
laf{kIr fogaxkoyksdu m)`r fd;k x;k gSA

tkfro`Ùkh; fo'ys"k.k
mPp xq.koÙkk vkSj egRoiw.kZ lanHkZ okys ,oa izfrfuf/k 
thukseksa dks ,ulhchvkbZ }kjk lk/kkj.k rkSj ij p;fur ,oa 
oxhZ—r fd;k tkrk gSA tkfro`Ùkh; fo'ys"k.k] tks ifjiw.kZ 
thukse fo'ys"k..k fjiksVZ dk Hkkx gS] iSfVªd }kjk miyC/k 
djk, x, lanHkZ ,oa izfrfuf/k thukseksa ij vk/kkfjr gSA ,d 
eS'k@feugS'k fo'ys"k.k esa fudVre ,oa izfrfuf/k thukseksa 
dh igpku dh xbZA bu thukseksa dk tkfro`Ùkh; IyslesaV] 
iSfVªd oSf'od izksVhu ifjokjksa ¼ihth QSEl½ ds p;u ij 
vk/kkfjr FkkA eLdy ¼,Mxj] 2004½ us izksVhu vuqØeksa dks 
bu ifjokjksa ls lajsf[kr fd;k vkSj U;wfDy;ksVkbMksa dks 
izR;sd izksVhu lajs[k.k ds fy, eSi fd;kA vfeuks vEy ,oa 
U;wfDy;ksVkbM lajs[k.kksa }kjk LFkkfir MsVk eSfVªDl dk 
fo'ys"k.k djus gsrq RaxML dk iz;ksx fd;k x;k vkSj 
mlds mijkar ,d vkjs[k esa mi;qDr ekukssa dks l`ftr djus 
gsrq QkLV cwVLVªSfiax dk iz;ksx fd;k x;kA
� ;g v/;;u vk.kfod lwpuk miyC/k djkrk gS] 
tks ØksekscSDVhfj;e-lac) fo;qDrksa ds lkFk rqyukRed 
thuksfeDl ,oa dk;kZRed v/;;uksa ds fy, ,d ekxZ 
iz'kLr dj ldrk gS vkSj ØksekscSDVhfj;e iztkfr;ksa dh 
oSf'od thuksfed fofo/krk ds ckjs esa gekjh le> dks c<+k 
ldrh gSA ,ulhchvkbZ thu cSad ,Dls'ku esa ,d tSo-
ifj;kstuk [kksyh xbZ gS rkfd bu ,lvkj, ¼flDosal jhM 
vkdkZbOl½ dk o.kZu fd;k tk ldsA ,ulhchvkbZ esa tSo 
ifj;kstuk MsVk % PRJNA803347 miyC/k gS, tks 
vLFkk;h izLrqrhdj.k vkbZMh% SUB11014007 ds rgr 
gSA iw.kZ thukse vuqØe ds fy, ,ulhchvkbZ oa'kkoyh la- 
CP092474 gSA

uk'khtho izca/ku ds fy, ikni mM+u’khy tSfod ;ksfxdksa 
¼oh vks lh½ dh HkaMkjx`g dk fodkl
¼vkj- ds- eqjyh ckLdju] ;ksxs'k ;sys] 
ds- lh- 'kekZ½ 
/kku ihyk ruk cs/kd uk'khtho }kjk izsfjr ikni mM+u’khy 
dks idM+us ds fy, tSfod ;ksfxdkas dk ekudhdj.k
mM+u’khy VªSfiax ;wfuV ds }kjk ,MtkWcsZaV esa idM+s x, 
ikni mM+u’khy dks lkQ djus ,oa fo?kfVr djus esa 
tSfod mM+u’khy dh izHkkodkfjrk esa fHkUurk gks ldrh gSA 
dhVksa }kjk izsfjr ikni mM+u’khy dks vf/kdre la[;k esa 
idM+us ds fy, rFkk vU; mipkjksa ds fy, ,d mi;qDr 
foy;u dk irk yxkus gsrq] /kku ihyk ruk cs/kd ds lkFk 
,d ijh{k.k fd;k x;kA xeys esa mxk, x, 25 fnu 
voLFkk ds iknikssa ¼fdLe Lo.kkZ½ dks ,d f}rh; 
buLVkj@ikni dh nj ls ihyk ruk cs/kd ls laØfer 
fd;k x;kA xeyksa esa mxk, x, ikniksa dks 12-15 ?kaVksa rd 
vckf/kr fLFkfr esa vuqjf{kr fd;k x;k vkSj ,Y;wehfu;e 
QkW;y 'khV ds lkFk e`nk vkoj.k dks ikap ?kaVksa rd doj 
djus ds mijkar mUgsa xfr'khy ikni mM+u’khy VªSfiax 
;wfuV ds v/;/khu j[kk x;kA ikap ?kaVksa ds mijkar] 
mM+u’khy ds lkFk ,MtkWcsZaV dks lax`ghr fd;k x;k vkSj 
mUgsa bFkk;y ,flVsV ,oa MkbDyksjksfeFksu esa vyx ls 
lkQ djus ds i'pkr thlh-,e,l ds ek/;e ls fo'ys"k.k 
fd;k x;kA mM+u’khy ds lkFk ,MtkWcsZaV dks thlh-,e,l 
ds FkeZy fM'kkWI'kZu esa izR;{k :i ls ,Dlikst fd;k x;kA 
[kkst dh xbZ mM+u’khy izksQkbyksa dh rqyuk mR—"V fof/k 
dh igpku djus ds fy, dh xbZ rkfd vf/kdre la[;k esa 
;ksfxdkas dks idM+k tk ldsA 

� thlh-,e,l dk iz;ksx djds tc daikmaMksa dks 
dsoy ,MtkWcsZaV esa] bFkkby ,flVsV ¼bZ,½ esa vkSj 
MkbDyksjksfeFksu ¼Mhlh,e½ esa /kks;k x;k rc Øe'k% dqy 
lkr] 39 vkSj 40 daikmaMksa dh [kkst dh xbZA Mhlh,e esa 
ckbZl gkbMªksdkcZuksa dh [kkst dh xbZ] tcfd bZ, esa dsoy 
N% daikmaMksa dh [kkst dh xbZA blh izdkj ls] Mhlh,e esa 
11 vEyksa] ,Ydksgy ,oa bLVlZ rFkk lkr vU; daikmaMksa 
dh [kkst dh xbZ] tcfd bZ, esa 17 vEyksa] ,Ydksgy ,oa 
bLVlZ rFkk 16 vU; daikmaMksa dh [kkst dh xbZA ik, x, 
gkbMªksdkcZuksa dh la[;k dks /;ku esa j[krs gq,] ;g fu"d"kZ 
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fudkyk x;k fd ,MtkWcsZaV ls mM+u’khy dks lax`ghr djus 
rFkk mUgsa /kksus o lkQ djus esa Mhlh,e vf/kd izHkkodkjh 
gSA

/kku Qly esa ihyk ruk cs/kd ,oa dSfedy ,fyflVj }kjk 
izsfjr mM+u’khy dh izksQkbysa 
xeyksa esa mxk, x, 25 fnukas dh voLFkk okys ikniksa dks 
ihyk ruk cs/kd vkSj tsleksfud vEy 5 mM ls 
laØfer@mipkfjr fd;k x;k FkkA oksykVkbyksa dks 
xfr'khy mM+u’khy VªSfiax ;wfuV ls idM+k x;k x;k] tSlk 
fd mijksDr esa o.kZu fd;kk x;k gSA ikap ?kaVksa ds i'pkr] 
mM+u’khy ds lkFk ,MtkWcsZaV dks vyx-vyx lax`ghr 
djus ds mijkar MkbDyksjksfeFksu esa lkQ fd;k fd;k vkSj 
OgVeSu la- 1 fQYVj dkxt ls fQYVj fd;k x;kA thlh-
,e,l ds ek/;e ls rhu uewuksa dh [kkst dh xbZ ftuesa 
e`nk ls mRiUu mM+u’khy rFkk ihyk ruk cs/kd ,oa ts, 
mipkj ls izsfjr mM+u’khy FksA
� /kku ihyk ruk cs/kd }kjk izsfjr dqy 37 ;ksfxdksa 
dh [kkst dh xbZ ftuesa 25 gkbMªksdkcZu Fks] tks vYdsUl 
,oa vYdsUl ¼VsVªkdkWUVsu( gsDlkdkWUVsu( MksfVª;kdkWUVsu( 
isUVkVªk;kdkWUVsu( VsVªkisUVkdkWUVsu] MksMsdsu( gsDlkMsdsu( 
gsIVkMsdsu( vkWDVkjMsdsu( lkbDyksMksMsdsu( MksMsdsu] 2] 6] 
11-VªkbfeFkk;y-( Msdsu] 1-vk;ksMks-( 2] 6] 10 
VªkbfeFkkbyVªkbMsdsu( uksukMsdsu] 2] 6] 10] 14] 18-
VsVªkfeFkkby] uksuksMsdsu] 2] 6] 10] 14] 18-isUVkfeFkkby-( 
vkWDVkMsdsu] 2] 6] 10] 14] 18-VsVªkfeFkkby-( uksusu] 5-
feFkk;y-5-izksikby ¼gsuhdkslsu( nbZdkslsu( VsVªkdkslsu( 
tsM-5-uksukMsdsu( 1-vufMdsuksy] 1-Msdkuksy] 1-
gsDlkMsdkuksy] 1-VsVªkMsdkuksy 25½ ls lacaf/kr Fks] tcfd 
12 vEy bLVlZ] ,Ydksgy ¼dkcksZfud vEy] Mslkby 
gsIVkMslkby bLVj( Mksdkslkby ukWuh;y bFkj( ukWuh;y 
VsVªkdksfly bFkj( ukWuh;y vkWDVksdksfly bFkj( 1-
vaMsdkuksy( 1-Msdksuksy( QkWfeZd vEy] Msfly bLVj( 
cqVsfufM;ksbd vEy ¼tsM½] ekWuksMksfMfly bLVj ¼3½( 1-
gsDlkMsdkuksy( 1-VsVªkMsdkuksy( csatsaubizksisuksbd vEy½ ls 
lacaf/kr FksA
tsleksfud vEy 5 mM izsfjr izksQkby esa dsoy 15 

;ksfxdksa dh [kkst dh xbZ] ftuesa ls 10 gkbMªksdkcZu vkSj 5 
vEy] bLVj rFkk ,Ydksgy FksA gsDlkVªk;kdkWUVsu] 
vkWDVkdkslsu] 2-feFkkby-( 2-feFkkby isUVkdkslsu] 
dkcksZfud vEy] Msfly isUVkMsfly bLVj( dkcksZfud vEy] 
Msfly gsDlkMsfly bLVj ,oa dkcksZfud vEy] Msfly 
vkWDVkMsfly bLVj lfgr N% ;ksfxdksa ts, izsfjr izksQkby 
esa ekStwn Fks] ijarq okbZ,lch izsfjr izksQkby esa ekStwn ugha 
FksA thlh-,e,l dk iz;ksx djds [kkst fd, x, ukS 
;ksfxdksa ;kuh VsVªksdkWUVsu( gsDlkekWUVsu( MksVªk;dkWUVsu( 
isUVkVªk;kdkWUVsu( VsVªkisUVkdkWUVsu] gsuhdkslsu( VsVªkdkWUlsu] 
dkcksZfud vEy] Msfly gsIVkMsly bLVj ,oa Mksdksfly 
ukWuh;y bFkj okbZ,lch vkSj dsoy ts, }kjk izsfjr ¼nksuksa½ 
izksQkbyksa esa ekStwn ugha FksA

/kku ihyk ruk cs/kd }kjk izsfjr mM+u’khy ds izeq[k 
flaFksfVd :i dh tkap vkSj pkWbl VsLV ds }kjk Vh- 
tsiksfude dh vuqfØ;k ls tsLeksfud vEy dh tkap 

thlh-,e,l ds }kjk [kkst fd, x, chl p;fur 
flaFksfVd jklk;fudksa dh tkap 200 ¼2 fe- xzk- izfr fe- yh-½ 
vkSj 500 ihih,e ¼5 fe- xzk- izfr 10 fe- yh-½ dh nks ek=kvksa 
¼ftuesa fMfLVYM ,pih,ylh xzsM gsDlsu dh mi;qDr ek=k 
dks feyk;k x;k Fkk½ ij dh xbZ rkfd Vh- tsiksfude dh 
ijthoh xfrfof/k ij mudh izHkkodkfjrk dk irk yxk;k 
tk ldsA dksjlkbjk ,x dkMZ] ftldk eki 7 x 2 ls- eh- 

Fkk vkSj mldh /kkj.kh;rk yxHkx 80-100 vaMk Fkh] dk 
v/;;u pkWbl VsLV ds }kjk mipkj dj fd;k x;kA 
gsDlsu ls lkQ fd, x, vaMksa lfgr ,x dkMZ dks flaFksfVd 

jklk;fudksa dh nks vyx-vyx ek=kvksa ls mipkfjr fd;k 
x;k vkSj Nk;k esa lq[kk;k x;kA dksjlkbjk ds vuqipkfjr 
vaMksa vkSj gsDlsu ls lkQ fd, x, vaMksa dks Øe'k% usxsfVo 
,oa ikstsfVo daVªksyksa ds :i esa fopkjk x;kA ,x dkMksZa dks 
,d IykfLVd ds fMCcs ¼8-5 ls- eh- Mk;ehVj( 5 ls- eh- dh 
ÅapkbZ½ esa 22 ,x dkMZ izfr fMCcs dh nj ls j[kk x;k vkSj 
ijthO;kHkksa dks 1%6 vuqikr ¼ijthO;kHk% mipkfjr vaMs½ dh 
nj ls lssaVj essa NksM+k x;kA mipkj ds 7 fnuksa ds ckn 
izfr'kr ijthohdj.k izsf{kr fd;k x;kA izR;sd mipkj dks 
nks ckj nksgjk;kk x;kA
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 vkDVkMsdsu] bdkslsu] 3-feFkkyisUVkdkslsu] 

Mksdkslsu ,oa ,u-gsDlkMdsuksbd vEy ds 200 ,oa 500 
ihihih,e ij ,Dlikstj ds 7 fnuksa ds ckn Vh- tsiksfude 

}kjk 90% ls vf/kd ijthohdj.k ntZ fd;k x;k] tks 

vuqipkfjr vaMksa ¼92-1%½ ls rqyuh; Fkk rFkk gsDlsu 

mipkfjr vaMksa esa dsoy 26-8% ls 28-1% dk 
ijthohdj.k ntZ fd;k x;kA VsVªksMsdsu] gsuhdkslsu] 

g sDlkdk sl su ] lkbDyk sg sDl su] Mk sdk s fly] 2-
feFkkbyVªk;kdkWUVsu] gsDlkdkWUVsu ,oa VªkbMsdsukbd vEy 

ls mipkfjr vaMks ij yxHkx 60 ls 70% ijthohdj.k 
ntZ fd;k x;kA isUVkMsdsu] gsDlkMsdsu vkSj uksukMsdsu us 

oSLi dks de liksVZ fd;k ftlds dkj.k dsoy 30% ls 

40% dk ijthohdj.k gqvkA

dkcqyh puk Qyh cs/kd ds izca/ku ij jklk;fud 
,fyflVjksa dk izHkko

jch 2021-22 ds nkSjku] dkcqyh puk Qly ¼fdLe 
vkjohth 202½ ij ,d [ksr ijh{k.k fd;k x;k rkfd Qyh 
cs/kd uk'khtho ds fo:) lfg".kqrk iznku djus gsrq nks 
ek=kvksa ij pkj jklk;fud ,fyflVlZ ds lkFk izkbfeax dh 
izHkkodkfjrk dk irk yxk;k tk ldsA dkcqyh puk ds 
chtkssa dks vuqla/kku QkeZ ds [ksr la- 71 esa 30 x 10 ls- eh- 
ds varjky esa fnukad 16-12-2021 dks jksfir fd;k x;k 
¼fp= 6½A [ksr ijh{k.k esa nl mipkjksa dk ewY;kadu fd;k 

x;k - Vh  % lSfyflfyd vEy ¼2-5 mM½( Vh  % 1 2

lSfyflfyd vEy ¼5 mM½( Vh  % feFkkby lsfylkbysV 3

¼2-5 mM½( Vh  % feFkkby lsfylkbysV ¼5 mM½( Vh  % 4 5

tsleksfud vEy ¼2-5 mM½( Vh  % tsleksfud vEy ¼5 6

mM½( Vh  % fpVkslu ¼2-5 mM½( Vh  % fpVkslu ¼5 mM½( 7 8

Vh  % dsoy dSfj;j Lizs( Vh  % daVksyA 9 10

� izR;sd mipkj dks rhu ckj nksgjk;k x;kA izR;sd 
iqujkorZu 3 x 3 eh- eki dk FkkA nks mipkjksa ds chp 1 eh- 
vkSj nks iqujkorZuksa ds chp 3 eh- dh nwjh j[kh xbZ rkfd 
,fyflVj ds iz;ksx ls izsfjr ikni oksykVkbyksa dh xfrdh 
dks ckf/kr fd;k tk ldsA 2-5 vkSj 5 mM dh nks ek=kvksa 
ij pkj ,fyflVjksa dk fNM+dko fd;k x;k] ftlds fy, 

dkcqyh puk chtksa dh cqokbZ ds 30 rFkk 40 fnuksa ds i'pkr 
,d yhVj ds gLrpkfyr Lizs;j dk iz;ksx fd;k x;kA 
vuqipkfjr psd ¼daVªksy½ ds :i esa] ,fyflVlZ ds iz;ksx ds 
fcuk ,d mipkj {ks= dks fopkj esa j[kk x;kA ijh{k.k dh 
iwjh vof/k ds nkSjku dksbZ Hkh dhVuk'kd dk iz;ksx ugha 
fd;k x;kA cqokbZ ds 37] 44] 51] 58 vkSj 65 fnuksa ds 
i'pkr izfr 10 ikni ykokZ dh la[;k dk izs{k.k ntZ fd, 
x,A izfr'kr Qyh uqdlku cqokbZ ds 79] 86 vkSj 93 fnuksa 
ds i'pkr ntZ fd;k x;kA nkuk mit Qly dVkbZ ¼fd- 
xzk- izfr gSDVs-½ ds le; ij ntZ dh xbZA
� dkcqyh puk dh cqokbZ ds 30 vkSj 40 fnuksa ds ckn 
jklk;fud ,fyflVjksa dk 2-5 ,oa 5 mM dh ek=k ds lkFk 
nks ckj iz;ksx fd;k x;k ftlds dkj.k Qyh cs/kd 
uk'khtho dh ykokZ lef"V vkSj Qyh uqdlku de gqvkA 

ykokZ lef"V esa lcls vf/kd fxjkoV ¼29-76%( 25-8 ykokZ 
izfr 10 ikni½ tsleksfud vEy ¼ts,½ 5 mM ds mipkj esa 

ntZ dh xbZ] ftlds ckn ts, 2-5 mM ¼27-23%( 26-73 
ykokZ izfr 10 ikni½ esa ntZ dh xbZA dkcqyh puk esa Qyh 
cs/kd uk'khtho dh lef"V ij lSfyflfyd vEy ¼,l ,½ 
vkSj feFkkby lSfylkbysV ¼MeSA½ ds izHkko ,d nwljs ds 

cjkcj Fks] vkSj buds iz;ksx ls ykokZ dh lef"V esa 17-51% 

ls 20-50% dh fxjkoV vkbZ ¼29-20 ls 30-30 ykokZ izfr 10 
ikni½] tcfd daVªksy esa ;g 36-73 ykokZ izfr 10 ikni FkhA 
ts, 5 mM esa Qyh uqdlku dh fxjkoV (29.88%;  

8.59% Qyh uqdlku) ts, 2.5 mM (23.76%; 9.34% 

Qyh uqdlku) dh rqyuk esa dkQh fHkUu FkhA 5 mM ij 
SA vkSj MeSA us Qyh uqdlku dks cjkcj de fd;k tks 
daVªksy (9.72% ls 9.88%  Qyh uqdlku) dh rqyuk esa 
19.35% ls 20.65% dh jsat esa FkkA fpVkslu dh nks 
ek=kvksa (2.5 & 5.0 mM) ij ykokZ dh lef"V vkSj Qyh 
uqdlku Øe'k% 10.54% ls 13.45%  vkSj 7.92% ls 
9.71% ds chp FkkA lcls vf/kd nkuk mit ts, 5 mM 

ds mipkj esa ntZ dh xbZ (2622.22 fd- xzk- izfr gSDVs-) 
tks fd daVªksy ¼2233-33 fd- xzk- izfr gSDVs-½ dh rqyuk esa 
14.83% vf/kd Fkk] tcfd 'ks"k mipkjksa esa] mit esa o`f) 
daVªksy dh rqyuk esa 4.74% ls 14.10% ds chp FkhA
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xsgw¡ xqykch ruk cs/kd uk'khtho ds izca/ku ij jklk;fud 
,fyflVlZ dk izHkko
jch 2021-22 ds nkSjku] xsgw¡ Qly ¼fdLe HI1544½ ij 
,d [ksr ijh{k.k fd;k x;k rkfd xqykch ruk cs/kd 
uk'khtho ds fo:) lfg".kqrk iznku djus gsrq jklk;fud 
,fyflVjksa dh nks ek=kvksa ds lkFk izkbfeax dh izHkkodkfjrk 
dk irk yxk;k tk ldsA xsgw¡ ds chtkssa dks vuqla/kku QkeZ 
ds [ksr la- 71 esa 30 x 10 ls- eh- ds varjky esa fnukad 16-
12-2021 dks jksfir fd;k x;k ¼fp= 9½A [ksr ijh{k.k esa nl 
mipkjksa dk ewY;kadu fd;k x;k] vFkkZr Vh  % lSfyflfyd 1

vEy ¼8 mM½( Vh  % lSfyflfyd vEy ¼16 mM½( Vh  % 2 3

feFkkby lSfyflysV ¼8 mM½( Vh  % feFkkby lSfyflysV 4

¼16 mM½( Vh  % tsleksfud vEy ¼2-5 mM½( Vh  % 5 6

tsleksfud vEy ¼5 mM½( Vh  % fpVkslu ¼2-5 mM½( Vh  % 7 8

fpVkslu ¼5 mM½( Vh  % dsoy dSfj;j Lizs( Vh  % daVksyA 9 10

� xsgw¡ ds chtksa dh cqokbZ ds 35 vkSj 45 fnuksa ds 
i'pkr pkj ,fyflVjksa dk nks ek=kvksa ij fNM+dko fd;k 
x;kA vuqipkfjr psd ¼daVªksy½ ds :i esa] ,fyflVlZ ds 
iz;ksx ds fcuk ,d mipkj {ks= dks fopkj esa j[kk x;kA 
ijh{k.k dh iwjh vof/k ds nkSjku dksbZ Hkh dhVuk'kd dk 
iz;ksx ugha fd;k x;kA cqokbZ ds 42] 49] 56 vkSj 63 fnuksa 
ds i'pkr izfr'kr MsM gkVZ ij izs{k.k ntZ fd, x,A 
izfr'kr OgkbV bZvj dh lef"V 73] 83 vkSj 93 fnuksa ds 
i'pkr ntZ dh xbZA nkuk mit Qly dVkbZ ¼fd- xzk- izfr 
gSDVs-½ ds le; ij ntZ dh xbZA
� ts, 5 mM dk nks ckj if.kZy fNM+dko fd, tkus 
ls MsM gkVZ y{k.k 34.01% (3.74% MsV gkVZ) rd de gks 
x,] ftlds ckn ts, 2.5 mM, SA 16 mM vkSj SA 8 

mM dk iz;ksx fd, tkus ls MsM gkVZ y{k.k Øe'k% 
29.63% (3.99% MsV gkVZ), 24.16% (4.30%  MsV 
gkVZ) ,oa 22.90% (4.37% MsV gkVZ) de gks x,] tks fd 
,d nwljs ds cjkcj FksA fpVkslu dh 2.5 vkSj 5 mM ek=k 
us MsM gkVZ dks Øe'k% 12.35% vkSj 11.99% de fd;k] 
tks fd ,d nwljs ds cjkcj FksA OgkbV bZvj izfr'kr lef"V 
mu Hkw[kaMksa esa U;wure Fkh ftUgsa ts, 5mM (daVªksy dh 
rqyuk esa 31.17% fxjkoV) ls rFkk mlds ckn ts, 2.5 

mM ,oa SA 16 mM ls mipkfjr fd;k x;k Fkk] tcfd 
fpVkslu 2.5 mM ls 5 mM ek=k ds lkFk OgkbZV bZvj 
lef"V esa fxjkoV 12.86% ls 18.44% ds chp FkhA xsgw¡ 

nkuk mit esa rc 28.78% (4655.56 fd- xzk- izfr gSDVs-) 
dh o`f) gqbZ tc Qly dks ts, 5 mM ls mipkfjr fd;k 
x;k Fkk] vkSj nkuk mit vuqipkfjr dh rqyuk esa 
3455.56 fd- xzk- izfr gSDVs- FkhA  

Qky vkehZokWeZ uk'khtho] LiksMksIVsjk ÝqfxZiMkZ dh fQVusl 
,oa mnj dh thok.kfod fofo/krk ij tyok;q ifjorZu dk 
izHkko  
¼;ksxs'k ;sy] vkj- ds- eqjyh ckLdju] eerk pkS/kjh] fcuksn 
ds- pkS/kjh½
Qky vkehZokeZ ¼,Q , MCY;w½ uk'khtho dk thofoKku ,oa 
pj.k-okj eR;Zrk 
Qky vkehZokWeZ ds laØe.k ds Lrj dh fuxjkuh iNsrh jch 
vkSj vxsrh [kjhQ esa eDdk Qly dh cqokbZ ds nkSjku 
Hkk—vuqi-jk-tS-LVªs-iz-la- esa lkIrkfgd varjky ij dh xbZA 
iNsrh jch esa] ,Q,MCY;w dk igyk laØe.k cqokbZ ds 20 
fnuksa ds i'pkr ns[kk x;k] tks ekpZ 2022 ds rhljs lIrkg 
ds nkSjku 11% ds pje ij FkkA iNsrh jch ds nkSjku vkSlr 
laØe.k 7-3 FkkA vxsrh [kjhQ ds nkSjku cqokbZ dh xbZ 
eDdk Qly eas ,Q,MCY;w dk igyk laØe.k fnukad 20 
vizSy 2022 dks ntZ fd;k x;kA ,Q,MCY;w dk lokZf/kd 
laØe.k ebZ 2022 ds igys lIrkg esa 32% Fkk vkSj vkSlr 
laØe.k 15.6 % FkkA 

,Q,MCY;w ds U;wfDyvl dYpj dks jk-tS-LVªs-iz-
la- ds QkeZ esa mxkbZ xbZ eDdk Qly ls lax`ghr fd;k 
x;kA ,Q,MCY;w dks —f=e vkgkj ds lkFk ikyk x;k 
rkfd mlds thofoKku vkSj pj.k-okj eR;Zrk dk v/;;u 
fd;k tk ldsA vaMtuu ds i'pkr uotkr ykokZ dks ,d 
ikjn'khZ IykfLVd fMCcs esa vyx ls j[kk x;k vkSj —f=e 
vkgkj fn;k x;kA v/;;u esa 40 ,Q,MCY;w ykokZ dks 
'kkfey fd;k x;k ftuds fy, vkgkj dks vko';drkuqlkj 
cnyk x;kA ykokZ dh dsapqyh mrjus ds ckn mlds 
'kkjhfjd fodkl vkSj pj.k-okj eR;Zrk ij nSfud :i ls 
izs{k.k ntZ fd, x,A o;Ld voLFkk izkIr djus ds ckn] 
ykokZ ds uj ,oa eknkvksa dh igpku dh xbZ vkSj ,d tksM+s 
dks esfVax tkj esa vyx ls j[kk x;kA o;Ld ,Q,MCY;w 
dh thfork dks uj ,oa eknkvksa ds laca/k esa vyx ls ntZ 
fd;k x;kA —f=e vkgkj ij ykokZ ds 'kkjhfjd fodkl dh 
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o;Ld voLFkk izkIr djus rd dh vof/k 35.47 ± 0.58 

fnu Fkh] tcfd lHkh vU; ykokZ fodkl pj.kksa esa 6osa 
buLVkj dh vof/k lcls vf/kd 7.77 ± 0.26 fnu FkhA 
ykokZ ls I;wiy voLFkk rd dqy eR;Zrk 52.5% (21/40) 

ikbZ xbZ] tcfd vU; pj.kksa esa 6osa buLVkj ¼fizI;wiy pj.k½ 
dh eR;Zrk (40.54%; 15/37) lcls vf/kd FkhA 

fo'ks"k ,oa e'khu yfuZax rduhdksa dk iz;ksx djds 
/kku@xsgw¡ Qlyksa dh fuxjkuh] iwoZpsrkouh vkSj tSfod 
ncko ds dkj.k vkfFkZd gkfu;ksa dk vkdyu 
¼,l- ds- vEcLr] efYdkvtZqu] ts-] ,l- ds- tSu] 
ds- lh- 'kekZ] vkj- ds- eqjyh ckLdju½
Qly laj{k.k ds fy, tSfod LVªsl dk le; ij irk 
yxkuk] iwoZpsrkouh tkjh djuk vkSj vkfFkZd fo'ys"k.k ds 
}kjk Qly dh gkfu dk vkdyu djuk egRoiw.kZ gSA MsVk 
fo'ys"k.k rduhdksa ¼e'khu yfuZax@iSVuZ dh igpku 
djuk½ ds lkFk mPp fjtksyq'ku vkWIVhdy lsaljksa 
¼ok;q@varfj{k tfur vkj ,l½ ls tSfod LVªsl dk 
lVhdrk ls irk yxkus rFkk iwoZpsrkouh tkjh djus esa 
lgk;rk feyrh gSA mixzg lqnwj laosnu MsVk vkSj e'khu 
yfuZax rduhd dk iz;ksx djds tSfod LVªsl ds dkj.k 
/kku vkSj xsgwa Qlyksa esa rkRdkfyd Qly gkfu;ksa dk 
fu/kkZj.k o vkdyu djus gsrq fof'k"V mÌs';ksa - ¼d½ mixzg 
lqnwj laosnu MsVk dk iz;ksx djds rkRdkfyd fuxjkuh] 
jksx dh [kkst vkSj iwoZpsrkouh iz.kkyh ds fy, dk;Zi)fr 
fodflr dh tk lds] vkSj ¼[k½ tSfod nckoksa ds dkj.k 
vkfFkZd gkfu;ksa ds vkdyu ds fy, ,dh—r iwokZuqes;rk 
ekWMy fodflr fd;k tk lds - ds fy, ,d egRokdka{kh 
dk;ZØe pyk;k x;kA vFkZ ,DlIyksjj IysVQkWeZ 
¼lsfUVuy-2( fjtksyq'ku-10 eh-( ikl djus dh frfFk - 22-
10-2021 ,oa 27-10-2021½ lfgr dqN izkFkfed lwpuk izkIr 
dh xbZ ftls fjVªho djds v/;;u {ks= ¼jk;iqj ftyk½ dh 
T;kferh; n`f"V ls ifj"—r rLohj izkIr djus gsrq vk/kkj 
ekufp= ds lkFk iwoZ-izlaL—r fd;k x;kA 
� Hkw fu;a=.k fcanqvksa dks lax`ghr djus gsrq nks fHkUu 
vuqizLFkksa esa [kjhQ 2022 ds nkSjku lac) /kku Qly esa 
O;kid [ksr losZ{k.k fd;k x;kA HkkSxksfyd dksvkfMZusV~l us 
,d gSaM gsYM Xykscy iksft'kfuax flLVe ds ek/;e ls 

fuxjkuh dhA gkykafd ihyk ruk cs/kd uk'khtho ¼okbZ ,l 
ch½ ,oa Hkwjk ikni ekgw uk'khtho ¼ch ih ,p½ ds dkj.k /kku 
Qly ds dbZ [ksrksa dks laØfer ik;k x;k] ysfdu muds 
vkØe.k dh rhozrk cgqr de Fkh ¼vf/kdrj 5-10% ds 
chp½A Hkw fu;a=.k fcanqvksa ds lkFk fjQysDVsal vfHky{k.kksa 
ds chp lac/k LFkkfir djus dk iz;kl fd;k tk,xkA blds 
vfrfjDr] gkbfczM iwokZuqeku ekWMy ds ,dhdj.k vkSj 
Qly dh fuxjkuh ds fy, ,d ÝseodZ fodflr fd;k 
x;kA 

Hkkjr ds fofHkUu —f"k tyok;q  {ks=ksa esa ,dy LokLF; 
la?kVdksa ij tyok;q ifjorZu ds izHkko dk o.kZu
¼fcuksn ds- pkS/kjh] eerk pkS/kjh] 
yrk tSu] lkSE;k nk'k] ;ksxs'k ;sy½
,dy LokLF; ls vfHkizk; ;g gS fd ekuo] i'kq vkSj ftl 
i;kZoj.k esa ge jgrs gSa] ;s lHkh ,d nwljs ls vkil esa 
xgurk ls lac) gSaA bldk nwljk vfHkizk; LFkkuh;] 
jk"Vªh; vkSj oSf'od Lrjksa ij yksxksa] i'kqvksa rFkk i;kZoj.k 
ds fy, b"Vre LokLF; izkIr djus gsrq cgqfo"k;d iz;kl 
djus ls gSA ,dy LokLF; eq[; :i ls mHkjrs jksxksa] 
jk"Vªh; [kk| lqj{kk] i;kZoj.kh; fLFkjrk vkSj thok.kfod 
jks/kh izfrjks/k ij dsafnzr jgrk gSA
� iwoZ esa laiUu dh xbZ ,xzksbdksykWth ØkWl Vkd 
ifj;kstuk ls yhM ysdj] NÙkhlx<+ ds cLrj {ks= ls dqy 
252 uewuksa dks thok.kqvksa ds fo;kstu ds fy, mi;ksx fd;k 
x;kA 16S rDNA vuqØe fo'ys"k.k ds }kjk dqy 1145 
thok.kfod fo;qDrksa ¼vkblksysV~l½ dh igpku dh xbZA 
VkjxsV ,xzksbdksflLVe ls fjdoj fd, x, fo;qDrksa ds 
izfr'kr dks xzke usxsfVo cslhyh ¼73%½] xzke ikstsfVo 
cslyh ¼18%½] xzke ikstsfVo dkslh ¼6½ vkSj voxhZ—r 
fo;qDr ¼4%½ ds :i esa fjiksVZ fd;k x;kA ikni] i'kqvksa 
vkSj ekuoksa esa jksx mRiUu djus okys thok.kfod 
jksxtudksa dh igpku dh xbZ] tks 90 ls vf/kd fHkUu oa'kksa 
,oa iztkfr;ksa ls lacaf/kr FksA dhV tfur jksx 
¼ekbdkscSDVhfj;e cksfol] D;w-Qhoj] ysIVksfLijksfll ,oa 
LØc VkbQl½ mRiUu djus okys yf{kr thuksa dh igpku 
djus gsrq] VSdeSu vk/kkfjr vkjVh-ihlhvkj vk.kfod 
fo'ys"k.k ds ekudhdj.k dk dk;Z ikstsfVo uewuksa ds lkFk 
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tkjh gSA izkFkfed vkjVh-ihlhvkj MsVk us cT ekuksa ds 
lkFk ikstsfVo ifj.kke n'kkZ,A

NÙkhlx<+ esa Lru lwtu ¼eSLVkbfVl½ ls lac) [kk| 
tfur jksxtudksa dh tkuifndrk
¼lkSE;k nk'k] eerk pkS/kjh½  

xkstkrh; i'kqvksa ds Fkuksa o nqX/knkuh esa lwtu o 
FkuSyk dks Lru lwtu jksx ¼eSLVkbfVl½ ds :i esa tkuk 
tkrk gS tks Ms;jh i'kqvksa ds fy, [krjk iSnk djrk gS vkSj 
Hkkjh vkfFkZd gkfu igqapkrk gSA Lru lwtu jksx ls lanwf"kr 
nw/k i;kZoj.k esa thok.kqjks/kh izfrjks/kh cSDVhfj;k ds QSyko 
ds lzksr ds :i esa dk;Z djrk gSA jk;iqj esa fLFkr ,d Ms;jh 
QkeZ esa gksYLVhu Ýhf'k;u xksi'kq ls lax`ghr nw/k uewuksa dks 
dsfyQksfuZ;k eSLVkbfVl VsLV ¼lh ,e Vh½ ds }kjk VsLV 
fd;k x;k rkfd fDyfudy ;k lcfDyfudy eSLVkbfVl 
dk irk yxk;k tk ldsA cSDVhfj;ksykWthdy dYpj ds 
fy,] nw/k ds ,d ywiQqy dks fy;k x;k vkSj ch,pvkbZ ,oa 
,e,y, ehfM;e esa ml ij /kkfj;ka [khaph xbZaA IysVksa dh 
tkap dh xbZ rkfd buD;wcs'ku ds 24 vkSj 48 ?kaVksa ij 
thok.kfod fodkl dk irk yxk;k tk ldsA thok.kqvksa 
dh cLrh dh vkdkfjdh; ds vk/kkj ij] 21 thok.kfod 
fo;qDrksa dks ,d= dj mudk y{k.ko.kZu fd;k x;k vkSj 
mudh vkdkfjdh dk irk yxkus ds fy, tSojklk;fud 
vfHkfØ;kvksa rFkk xke LVsfuax dk iz;ksx fd;k x;kA izkjaHk 

esa] bu fo;qDrksa dh igpku xzke-ikstsfVo cslhyh ds :i esa 
dh xbZA ,aVhck;ksfVdksa ls izfrjks/kh ,oa laosnu'khy 
jksxtudksa dk irk yxkus ds fy, ,aVhck;ksfVd 
laosnu'khyrk VsLVksa dk Hkh iz;ksx fd;k x;kA ifj.kkeksa esa 
;g ik;k x;k fd nks fo;qDrksa esa lHkh ,aVhck;ksfVdksa ls 

95% ls vf/kd dk izfrjks/k Fkk vkSj ,Eihflyhu ,oa 
lsfQfDle ls iw.kZ izfrjks/k FkkA fdarq] mUgas tsaVkekblhu ls 
vf/kd laosnu'khy ik;k x;k vkSj ,ekWDlhDyso ,oa 
,ehdklhu ,aVhck;ksfVdksa ds fy, e/;e laosnu'khy ik;k 
x;kA :Vhu ,aVhekbØksck;y laosnu'khyrk VsLV] Lru 
lwtu jksx ds fo:) izHkkodkjh mipkj ds fy, 
dk;Zuhfr;ka cukus esa lgk;d gks ldrs gSaA

Qly LokLF; thofoKku vuqla/kku fo|kihB ¼,l lh ,p 
ch vkj½
/kku thok.kfod iÙkh vaxekjh jksxtud tsaFkkseksul 
vksfjtk  ihoh- vksfjtk  ds fo:) thok.kqHkksft;ksa dh 
igpku ,oa y{k.ko.kZu
¼yrk tSu] fou; dqekj] ,l- ds- tSu½

thok.kqHkksft;ksa ds izksVhu dh izksQkbfyax
ihbZth ldsafnzr 19 thok.kqHkksft;ksa dks izksVhuksa ds vo{ksi.k 
ds fy, ,flVksu ds lkFk mipkfjr fd;k x;k vkSj muds 
lajpukRed izksVhuksa dk fo'ys"k.k ,lMh,l-ist (SDS-

PAGE) ds }kjk fd;k x;kA ,lMh,l ist ij] tsy 
Qsftt esa 8-15 lajpukRed izksVhu ik, x,] ftuesa 3-5 
izksVhuksa dk vk.kfod otu 10 ls 175 kDa ds chp FkkA

thok.kqHkksft;ksa ¼cSDVhfj;ksQsftt½ dk iw.kZ thukse 
vuqØe.k
lHkh 19 thok.kqHkksft;ksa ls fu"df"kZr ukfHkdh; vEyksa dks 
DNase, RNase vkSj S-1 U;wdyhl ls mipkfjr fd;k 
x;k rkfd ukfHkdh; vEy dh iz—fr dk v/;;u fd;k tk 
ldsA bu lHkh thok.kqHkksft;ksa dks vkuqoaf'kd lkexzh ds 
:i esa ds-DNA ds :i esa ik;k x;kA buesa ls 16 
thok.kqHkksft;ksa dks iw.kZ thukse vuqØe.k ds fy, izlaL—r 
fd;k x;k ftlds fy, byqfeuk vk/kkfjr vuqØe.k 
vfHkxe@,izksp dk iz;ksx fd;k x;kA bl vfHkxe ds 
varXkZr thuksfed ykbczsjh rS;kj djuk] thuksfed 
y k b c z s f j ; k s a  d k  v u q Ø e . k ]  v l a l k f / k r 
jhM~l@U;wfDy;ksVkbM MsVk dk l`tu] MsVk xq.koÙkk dh 
tkap vkSj U;wu xq.koÙkk okys jhM~l dk fQYVªs'ku] 
vlalkf/kr ,oa fQYVj fd, x, jhM~l dk fo'ys"k.k] mPp 
xq.koÙkk ds fQYVj;qDr jhM~l ls fMuksoks thukse vlsEcyh] 
iztkfr dh igpku ,oa mldk QSyko] dk;kZRed ,uksVs'ku 
,oa thu vkWUVksykWth ij dk;Z fd, x, ftlesa fHkUu 
lkW¶Vos;j vkSj tSolwpuk foKku vfHkxeksa dk iz;ksx fd;k 
x;kA tSolwpuk foKku fo'ys"k.k esa] lHkh 16 
thok.kqHkksft;ksa ds thukse dks iztkfr forj.k ds fy, 
CykLV fgV ij thok.kqHkksth thukse vuqØe ls ln`'k ik;k 
x;kA thukse dk vkdkj 43.6 kbp ls 203 kbp ds chp 
Fkk vkSj thuks dh vuqekfur la[;k 56 ls 418 ds chp FkhA 
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dk;kZRed ,uksVs'ku vkSj thu vkWUVksykWth fo'ys"k.k esa ;g 
ik;k x;k fd bu thok.kqHkksft;ksa ds thukse vuqØe esa 
ok;jy VªkalfØI'ku] ok;jy dSfIlM LFkkiu ds fy, thu 
Fks] cSDVhfj;e ls lacaf/kr izfrj{kh thu Fks] ok;jy 
VfeZus'ku vkfn ls lacaf/kr thu FksA  

tasFkkseksul vksfjtk ihoh- vksfjtk ds 16 
thok.kqHkksft;ksa ds MCY;wth,l ds jkW MsVk dks ,ulhchvkbZ 
esa tSo-ifj;kstuk% PRJNA844261 ds rgr 'kh"kZd 
^ykbfVd cSDVhfj;ksQsftt vkWQ tsaFkkseksul vksfjtk ihoh- 
vksfjtk vkWQ bafM;u vksfjtu^ ds lkFk tek fd;k x;kA 
lHkh 16 vuqØe jhM vkdkZbo ¼,l vkj ,½ dks ,lvkj, 
oa'kkoyh la[;k: SRR19757542 ls SRR19757556; 

vkSj SRR19760374 ds lkFk tek fd;k x;kA NR08 

Qst thukse dk fo'ys"k.k foLr`r :i ls fd;k x;k vkSj 
mldh dk;ZRedrk dh O;k[;k dh xbZA cSDVhfj;ksQst 
vB_XooS_NR08 ds iw.kZ thukse vuqØe dks ,lvkj, 
oa'kkoyh la[;k SRR19757545 ds lkFk ,ulhchvkbZ 
MsVkcsl esa tek fd;k x;kA NR08 dk thukse jSf[kd 
Mcy-LVªkaMsM Mh,u, Fkk ftldk vkdkj 98812 bp Fkk 
rFkk G+C rRo 52.9% vkSj  dkWfUVx 39 FksA blds 
thukse esa 142 vksiu jhfMax Ýseksa (ORFs) lfgr tRNA 

ds fy, ,d vksvkj,Q] uker% trna1-GlnTTG FkkA iwoZ 
esa fjiksVZ fd, x, 10 Xoo Qsftt ds lkFk NR08 Qst 
ds rqyukRed thukse fo'ys"k.k esa ;g ik;k x;k fd fjiksVZ 
fd, x, 10 Qsftt dh rqyuk esa blds thukse dk vkdkj 
nksxquk gS vkSj buds vuqØe dh ln`';rk Hkh cgqr de gSA 

dkcqyh puk esa jksx mRiUu djus okys ikni jksxtudksa ds 
fu;a=.k ds fy, thok.kfod jks/kh ck;kslQSZDVsaV mRiknd 
thok.kfod lalk/kuksa dk fodkl 
¼lq'khy ds- 'kekZ] yrk tSu½
thok.kfod jks/kh isIVkbM ¼,e ,e ih½ vksfyxksisIVkbM gksrs 
gSa ftuds vehuks vEyksa dh la[;k esa fHkUurk (5 ls < 100) 

gksrh gSA thok.kqvksa }kjk cSDVhfj;ksflUl] fyiksisIVkbMksa] 
XykbdksfyfiMksa] QksLQksfyfiMksa] ikWyhlSdkjkbM-izksVhu 
dkWEiysDlksa] U;wVªy fyfiMksa ,oa olk vEyksa lfgr ,,eih 
ds fofo/k lewg dks mRikfnr djrs gSaA bu ,,eih dk 
mi;ksx QkekZL;wVhdy {ks= esa] [kk|] dkWLesfVd] 
gkbMªksdkcZu fu"dklu vkSj fo'ks"k :i ls jksxtudksa rFkk 

uk'khthoksa ds tSfod fu;a=.k ds fy, —f"k esa cM+s iSekus ij 
fd;k tk jgk gSA bu ,,eih esa ls] ,d isIVkbM vkSj ,d 
fyfiM eksbVh lfgr thok.kfod jks/kh lkbfDyd 
fyiksisIVkbM vuq"kaxh esVkcksykbV gSa ftUgsa fofo/k 
cSDVhfj;k ds lewg }kjk mRikfnr fd;k tkrk gSA 
thok.kfodjks/kh isIVkbM ds lkFk fHkUu cSDVhfj;k dh [kkst 
djds v.kq mRikfnr fd, tk ldrs gSa ftudk mi;ksx 
ikni jksxtudksa ds fu;a=.k ds fy, fd;k tk ldrk gS] 
D;ksafd ;s jklk;fud dhVuk'kdksa dk csgrj fodYi gSaA  
¶;wlsfj;e vkWDlhLiks#e ,Q- iztk- lkblsfjl ,oa 
Ldysjksf'k;e jksYQlh ds fo:) p;fur cslhyh dh 
izfrjks/kh ¼,aVkxksfufLVd½ laHkkouk 
NÙkhlx<+ ds dqN dkcqyh puk mRiknd {ks=ksa dh 
jkbtksLQh;j e`nkvksa ls 100 ls vf/kd I;wVsfVo cslhyh 
fjdoj fd, x,A 16S rRNA thu vuqØeksa rFkk 
ikjaifjd vfHkyk{kf.kdrkvksa ds vk/kkj ij dqN ikni 
fodklewyd ,oa izfrjks/kh csflyl fo;qDrksa dh igpku 
cz sfocsflyl Qkseks Zll] csflyl bufoDVe] ch- 
VsfDoysafll] ch- lcfVfyl] ch- dkjczk;kyslh] ch- 
iSjkekbdksbMsl] ch- osytsafll] ch- fl;kesafll vkSj ch- 
ykbpsuhQksfeZl ds :i esa dh xbZA bu izfrjks/kh cSDVhfj;k 
esa ls] ch- dkjfcz;kyslh (IS-10) us ck;kslQZSDVsaV Vkbi 
ekWyhD;wy mRikfnr djus dh {kerk iznf'kZr dh ftUgksaus 
fMLd beizsXus'ku fof/k dk iz;ksx djds ,Q- vkWDlhLiks#e 
,Q- iztk- lkblsfjl (FOC) vkSj ,Q- vkWDlhLiks#e ,Q- 
iztk- ykbdksiflZlh (FOL) tSls ikni jksxtudksa ds 
fodkl dks vojksf/kr fd;kA
� ch- dkjfcz;kyslh (IS-10) ds dPps vdZ ds 
ck;kslQZSDVsaV xq.k/keZ dh iqf"V beYlhfQds'ku] 
gseksykbfll VsLV] fyikls VsLV vkSj vkW;y LizSM ,sLls ds 
}kjk dh xbZ ftlds fy, fofHkUu rsy lzksrksa vkSj iSjkfQYe 
,e VsLV dk iz;ksx fd;k x;kA blds vfrfjDr] ch- 
dkjfcz;kyslh (IS-10) ls fu"df"kZr ck;kslQSZDVasV dh 
izØfr dk o.kZu Vh,ylh ds }kjk fd;k x;k ftlesa 
lkbfDyd fyiksisIVkbM iz—fr dh ekStwnxh ikbZ xbZA ,Q- 
vkWDlhLiks#e ,Q- iztk- lkblsfjl ¼,Q vks lh½ vkSj 
Ldysjksf'k;e jksYQlh ds fo:) izfrjks/kh xfrfof/k dh 
[kkst djus gsrq] loZizFke cSDVhfj;k ds cM+s iwy dk iz;ksx 
fd;k x;k vkSj laHkkfor izfrjksf/krk vFkkZr ,aVkxksfuLVd 
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ds :i esa 10 ls vf/kd cslhyh dk p;u fd;k x;kA buesa 
ls] ch- dkjfcz;yslh (IS-10) us fyiksisIVkbM Vkbi 
ck;kslQSZDVsaV mRikfnr fd;k ftlus ,Qvkslh ds fo:) 
izfrjks/k ;kuh ,aVkxksfuTe iznf'kZr fd;kA  

Hkkjr ls oU; iztkfr;ksa esa ncko vuqdwyu ls lacaf/kr 
thuksfed fopyuksa dk v/;;u 
¼yfyr ,y- [kjfcdj] vfuy nhf{kr½ 
[kjirokj thofoKku vkSj lef"V xfrfd;ksa ls lacaf/kr 
vf/kdrj izdk'ku O;k[;kRed ds ctk; fooj.kkRed gksrs 
gSaA vr%] [kjirokj dh vfHkyk{kf.kdrkvksa dks csgrj 
le>us ds fy, ;g t:jh gS fd v/;;uksa esa bl ckr dk 
Li"V :i ls mYys[k gksuk pkfg, fd ^^[kjirokjsa ml 
rjg dk laO;ogkj D;ksa djrh gS] tSlk fd os djrh gSa\^^ 
iw.kZ thukse vuqØe 225 osldqyj ikni iztkfr;ksa ds fy, 
miyC/k gSaA buesa ls 58% Qly iztkfr;ka] 18% Qly 
oU; iztkfr;ka] vkSj 22% ekWMy iztkfr;ka rFkk mudh 
oU; iztkfr;ka gSaA rFkkfi] tks [kjirokjsa Qlyksa ls 
izfrLi/kkZ djrh gSa vkSj ftudh dbZ Qlyksa esa vkSlr 
okf"kZd mit gkfu 30% gksrh gS] mudk orZeku esa 
thuksfed v/;;uksa esa izfrfuf/kRo de gS] D;ksafd vHkh rd 
dsoy pkj [kjirokj thukse izdkf'kr fd, x, gSaA Hkkjr 
ls [kjirokj iztkfr;ksa esa ncko vuqdwyu ls lacaf/kr 
thuksfed fopyuksa dk v/;;u djus gsrq] Hkkjr ds ukS 
jkT;ksa ls ikap vfr egRoiw.kZ [kjirokj iztkfr;ksa ds rsbZl 
cht uewuksa dks lax`ghr fd;k x;k ftudk cgqxq.ku 
thuksfed y{k.k.kZu ds fy, Hkk—vuqi-jk-tS-LVªs-iz-la- esa 
fd;k tk jgk gSA 

laj{k.k —f"k mRiknu iz.kkyh ds rgr uk'khtho dh 
xfrfd;ka vkSj mudk izca/ku 
¼Jh/kj] ts-] yfyr ,y- [kjfcdj] vfuy nhf{kr] oh- ds- 
pkS/kjh] Vh- ds- nkl½  

nks LFkkuksa esa /kku-xsgw¡-ewax Qly iz.kkfy;ksa esa uk'khtho dh 
xfrfd;ka 

/kku-xsgw¡ vk/kkfjr Qly iz.kkyh dks ijh{k.k LFkyksa esa 
vaxh—r fd;k x;kA Hkk—vuqi-Mh MCY;w vkj tcyiqj 
vkSj Hkk—vuqi-Hkk—vla] ubZ fnYyh esa Qly ds fofHkUu 

pj.kksa ds nkSjku uk'khdhVksa dh xfrfd;ksa rFkk laØe.k ij 
izs{k.k fjdkWMZ fd, x,A uk'khdhVksa dk laØe.k o ihM+u 
tcyiqj ds ctk;] Hkk—vla ds /kku [ksr esa bZVh,y ls de 
FkkA ysfdu] laj{k.k tqrkbZ ¼lh Vh½ vkSj 'kwU; tqrkbZ ¼tsM 
Vh½ ds ijLij dksbZ [kkl fHkUurk ugha FkhA Qly uqdlku 
lhVh vkSj tsMVh nksuksa esa 10% ls de FkkA bu nksuksa LFkyksa 
esa /kku Qly esa dbZ uk'khthoksa] tSls fd iÙkh eksM+d 
¼lsQkyksØksfll esfMusfyl½] /kku bZvjgsM cx 
¼ysIVksdksfjlk ,D;wVk½] xzhu fLVad cx ¼fpukfo;k 
gsysfjl½] xzhu gkWUMZ dSVjfiyj ¼esysfufVl ysMk bfLeuh½] 
xzklgksij ¼gk;jksXyk;Ql csfu;u½] 'kkWVZ gkWUMZ xzklgksij 
¼vkWDL;k fufVMqyk½ }kjk fd;k x;k uqdlku Hkh ik;k 
x;kA /kku Qly dh dVkbZ ds mijkar] /kku Hkwlh ,oa e`nk 
esa nhed vkSj :V ,sfQM tSls uk'khtho ik, x,A  

mijksDr nksuksa LFkkuksa esa eDdk vk/kkfjr Qly iz.kkfy;ksa esa 
uk'khtho dh xfrfd;ka 
eDdk v/kkfjr Qly iz.kkyh dks Mh MCY;w vkj] tcyiqj 
vkSj Hkk—vla] ubZ fnYyh] ftUgsa laj{k.k —f"k ds fy, 
ukfer fd;k x;k gS] ds nh?kZdkfyd ijh{k.k Hkw[kaMksa ds 
eq[; [ksr esa vaxh—r fd;k x;kA nksuksa LFkyksa ds ijh{k.k 
Hkw[kaMksa esa eDdk Qky vkehZokWeZ ¼LiksMksIVsjk ÝqfxiMkZ ½ vkSj 
ehyhcx dh ekStwnxh ikbZ xbZA Hkk—vla dsanz esa Qky 
vkehZokWeZ ¼,Q , MCY;w½ dk xgu laØe.k ik;k x;kA 

Hkk—vla] ubZ fnYyh esa dikl-xsgw¡ vk/kkfjr Qly iz.kkyh 
esa uk'khtho dh xfrfd;ka 

dikl-v/kkfjr Qly iz.kkyh dks Hkk—vla] ubZ fnYyh] 
ftls laj{k.k —f"k ds fy, ukfer fd;k x;k gS] esa 
nh?kZdkfyd ijh{k.k Hkw{kaMksa esa vaxh—r fd;k x;kA ijh{k.k 
Hkw[kaMksa esa lQsn eD[kh] i.kZ Qqndk ;kuh yhQgksilZ] 
isUVkVksfeM cx vkSj ,s'k ohfoy tSls uk'khtho bZVh,y 
Lrj ls de ik, x,] tcfd 'kwU; tqrkbZ ¼tsM Vh½ esa ,s'k 
ohfoy dk laØe.k e/;e Lrj dk FkkA lQsn efD[k;ksa vkSj 
i.kZ Qqndk ds laØe.k ds dkj.k 'kdZjk;qDr rjy inkFkZ ds 
lkFk dikl ikniksa dk iwjh rjg {k; ik;k x;k rFkk ikniksa 
esa Qqndk }kjk >qylk jksx y{k.k ik, x,A ,s'k ohfoy 
¼ekbyksblsjvl vuMsflEiqlVqysVl½] jsM dkWVu cx 
¼fMlMsjdl flaxqysVqlh½] xqykch lw¡Mh ¼isfDVuksQksjk 
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xkslhihyk½ dqN ,sls uk'khtho Fks ftUgsa bZVhlh Lrj ls de 
ik;k x;kA 

Hkk—vla] ubZ fnYyh esa vjgj-xsgw¡ vk/kkfjr Qly iz.kkyh 

vjgj-v/kkfjr Qly iz.kkyh dks Hkk—vla] ubZ fnYyh] 
ftls laj{k.k —f"k ds fy, ukfer fd;k x;k gS] esa 
nh?kZdkfyd ijh{k.k Hkw{kaMksa esa vaxh—r fd;k x;kA vjgj 
Qly esa bfj;ksQkbM ekbV }kjk mRiUu LVsfjfyVh ekstsd 
ok;jl ntZ fd;k x;k ftlus ikniksa vkSj mudh 'kk[kkvksa 
ds fodkl dks vo:) fd;k ftlds dkj.k ikni >kM+hnkj 
ls fn[k jgs FksA /kkjhnkj Qyh cs/kd ¼ek#dk foVjkVk½ 
uk'khtho vkSj xzke ikWM cksjj ¼gsfydksoikZ vkfeZxsjk½ ik, 
x, ftuds }kjk fd;k x;k uqdlku vkfFkZd nsghyh Lrj 
ls de FkkA  

mÙkj iwoZ Hkkjr dh uhcwoxhZ; Qly esa lhVhoh] ,p,ych 
,oa QkbVksIFkksjk lM+u jksxksa dh Rofjr [kkst ds fy, 
uSnkfud fdVksa dk fodkl 

¼yfyr ,y- [kjfcdj] 
vfuy nhf{kr½ 
[ksr esa ckº; n`'; y{k.kksa dks izsf{kr djds ikni jksxksa dh 
igpku djuk cgqr gh eqf'dy gSA bu eqf'dyksa ls fuiVus 
ds fy, rFkk QkbVksIFkksjk ls laØfer fdlh Hkh ikni ls 
QkbVksIFkksjk iztk- ds uk'khtho dh [kkst djus ds fy, 
,d jsMh Vw ;wt vkjVhihlhvkj fdV fodflr dh xbZA 
bl fdV dk ykHk ;g gS fd ;g ikniksa ls fdlh Hkh 
QkbVksIFkksjk iztk- dh igpku djus esa lgk;rk djrh gS] 
D;ksafd ;g dsoy nks-Lrj vkjVh-ihlhvkj dk;ZØe esa 
fdlh Hkh QkbVksIFkksjk Mh,u, ds izo/kZu gsrq flaXy izksc 
feDlpj dk mi;ksx djrh gSA ekud thu la'ys"k.k 
u;kpkj dk iz;ksx djds] ,d 82 chih ds ykWtZ lc;wfuV 
jkbckslksey vkj,u, thu vuqØe dk la'ys"k.k fd;k 
x;kA bl iz;kstu gsrq] nks flaFksfVd ykWUx vksfyxkselZ dks 
,ulhchvkbZ esa miyC/k fHkUu QkbVksIFkksjk iztk- ds 1752 
ykWtZ lc;wfuV jkbckslksey vk,,u, thuksa ds dUlsUll 
vuqØe ls nks flaFksfVd ykWUx vksfyxkelZ fMtkbu fd, 
x,A dPps thu la'ys"k.k mRikn dks 2% ,xkjksl tsy ij 
fo|qrd.ke; ¼bysDVªksQksLMZ½ cukdj fu"df"kZr fd;k x;k 
vkSj mls ifj"—r fd;k x;kA ifj"—r thu-la'ys"k.k 

mRikn dks pGEM-T osDVj esa Dyksuh—r djds bZ- dkWyh 
Mach1 lsYl esa ifjofrZr fd;k x;kA VªkalQkesZUV~l dks 
LB-Amp IysVksa ij p;fur fd;k x;kA bUtVZ dh 
ekStwnxh ds fy, dkWyksuh dh tkap mfpr fn'kk esa dh xbZ 
ftlds fy, Vh 7-QkWjoMZ ,oa Sp6- fjolZ izkbej dk 
iz;ksx fd;k x;kA ikstsfVo Dyksuksa dks IyklfeM ds 
fo;kstu ,oa vuqØe.k ds fy, p;fur fd;k x;k vkSj 
usxsfVo Dyksuksa ds lkFk 5 p;fur Dyksuksa dk dkWyksuh 
ihlhvkj fo'ys"k.k fd;k x;k ftlds fy, Vh 7-QkWjoMZ 
,oa Sp6- fjolZ izkbejksa dk iz;ksx fd;k x;k ¼fp= 2½A 
ikstsfVo Dyksuksa ds dkWyksuh ihlhvkj mRiknksa dks 
fu"df"kZr] ifj"—r] vuqØfer djds ,ulhchvkbZ esa 
CykLV ¼BLAST) vk/kkfjr fo'ys"k.k fd;k x;kA lHkh 
vuqØeks a us QkbVksIFkk sjk DysehMksLiksjk fo;qDr 
LSUWURR121 ykWtZ lc;wfuV jkbckslksey vk,u, 
thu ls 100% ln`';rk iznf'kZr dh vkSj U;wure 
izR;kf'kr eku 1e-32 ,oa 0% gaps FkkA
� TaqMan-vk/kkfjr IyklfeM lssaflfVfoVh ,sLls 
ds fy,] 108 ls 10 dh jsat esa dkWih uacjksa esa Øfed :i ls 
ruq—r flaFksfVd QkbVksIFkksjk fof'k"V thu (flaFksfVd 
thu lfgr 10 µl IyklfeM½ dks flVªl gDNA esa Mksfir 
fd;k x;kA rRi'pkr feJ.k dks vkjVh-ihlhvkj ds 
,Q,,e pSuy esa mijksDr izksc feDlpj dk iz;ksx djds 
izof/kZr fd;k x;kA
QkbVksIFkksjk laØfer flVªl iÙkh uewuksa esa QkbVksIFkksjk 
fof'k"V thu vkSj flaFksfVd QkbVksIFkksjk thu lfgr 
IyklfeM ds ijLij vkjVh-ihlhvkj izo/kZuksa dh rqyuk Hkh 
dh xbZA 

Qly izfrjks/k iz.kkyh vuqla/kku fo|kihB 
¼,l lh vkj ,l vkj½
izfrjks/k lzksr ikniksa ls tSfod ncko izsfjr izkseksVjksa dh 
igpku djuk 
 ¼ih- ,u- flokfyaxe] vk'kh"k ejkBs] fou; dqekj] yfyr 
,y- [kjfcdj] ,l- ds- tSu½ 
xzhok lM+u jksx ¼dkWyj jkWV fMtht½ ds fo:) dkcqyh 
puk esa vkblks¶ysoksu flaFkst thu ds izkseksVj dh xfrfof/k 
dkcqyh ppuk ¼fdLe oSHko½ ds vkbZ,Q,l 1 thu ds 
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m/oZizokg {ks= (~2kb) dk izo/kZu ihlhvkj ds }kjk 
fof'k"V izkbejksa dk iz;ksx dj fd;k x;k vkSj pGEM-T 

,sLls osDVj esa Dyksuh—r fd;k x;k rFkk vuqØe.k ds }kjk 
mldh iqf"V dh xbZA Mh,u, {ks= dks th;w,l thu 
varfoZ"V pORE-R2 osDVj esa mi-Dyksuh—r fd;k x;kA 
bl iqu;kZsxt vFkkZr fjdfEcusUV osDVj dks ,xzkscSDVhfj;e 
V~;weQsfl,al EHA105 esa ifjofrZr fd;k x;kA pkSng 
fnu dh voLFkk ds dkcqyh puk iknikssa dks Ldysjksf'k;e 
jksy¶lh ls laØfer fd;k x;kA laØfer ikniksa dks 
vkbZ,Q,l 1 thu ds izkseksVj {ks= ds lkFk pORE-R2 

lfUufgr ,xzkscSDVhfj;e dYpj ls var%Liaafnr ¼bufQYMZ½ 
fd;k x;kA var%Lianu ds 24 ?kaVksa ds ckn iÙkh ds uewus 
fy, x, vkSj th;w,l ,sLls ds lkFk mudk fo'ys"k.k fd;k 
x;kA daVªksy dh rqyuk esa] laØfer uewuksa esa th;w,l 
LVsfuax vf/kd Fkh] tks Ldysjksf'k;e jksy¶lh ds laØe.k 
ds mijkar vkbZ,Q,l 1 dh lfØ; xfrfof/k dk lwpd gSA

cgq LVªsl ¼thok.kfod vaxekjh] izLQqVu ,oa Hkwjk
ikni Qqndk½ ls lfg".kqrk iznku djus ds fy, /kku Qly 
esa lqij Mksujksa dk fodkl)

¼fou; dqekj] ih- ,u- flokfyaxe] 
efYydkvtZqu] ts-] ,l- ds- tSu½ 
cgq nokoksa ds fy, thuksa okys /kku Qly esa lqij Mksuj 
oa'kØe fodflr djus gsrq] ch,ych ,oa izLQqVu vkSj 
ch,ych ,oa chih,p izfrjks/kh thuksa dks ml ykbu o 
oa'kØe esa varxkZfer djus gsrq ladj fodflr fd, x, 
ftuesa Øe'k% chih,p rFkk izLQqVu izfrjks/kh thuksa ds fy, 
ikap thu FksA /kku thuksa dk varZxkeu fHkUu la;kstuksa esa 
fd;k x;k( ch,ych izfrjks/k ds fy, ikap thuksa okys 

ohdsvkj-7 dks izLQqVu jksx izfrjks/k ds fy, fiVk 
lfUufgr thuksa ds lkFk ladjh—r fd;k x;kA fofHkUu 
/kku oa'kØeksa esa] ,Q 1 ,oa ,Q 2 ihf<+;ksa esa ch,ych ,oa 
izLQqVu izfrjks/kh thuksa ds varxkZeu ds i'pkr mRikfnr 
chtksa dh vkdkfjdh; fn[kkoV dks fp= esa n'kkZ;k x;k gSA 

fHkUu ladj la;kstuksa ds chtkas dh Qly-dVkbZ djds mUgsa 

isVªh-IysVksa esa mxk;k x;k] vkSj mlds mijkar mUgas xeyksa 
esa izfrjksfir fd;k x;kA bu ikniksa ls Mh,u, dks 
fo;ksftr fd;k x;k vkSj mldk mi;ksx ch,ych] izLQqVu 

,oa chih,p izfrjks/kh thuksa ds fy, fHkUu la;kstu dh 
ekStwnxh dh vk.kfod ekdZj vk/kkfjr [kkst djus ds fy, 
fd;k x;kA 

varxkZfer /kku oa'kØeksa esa ch,ych] chih,p vkSj izLQqVu 
izfrjks/kh thuksa dh ekStwnxh dh vk.kfod ekdZj vk/kkfjr 
iqf"V 

fHkUu ladj la;kstuksa ls cht mRikfnr fd, x,A 
thuksfed Mh,u, dks fo;ksftr fd;k x;k vkSj ch,ych] 
izLQqVu ,oa chih,p ds fy, izfrjks/kh thuksa ds fHkUu 

la;kstuksa dh ekStwnxh dk irk yxkus gsrq ,dy ikni-okj 
uewuksa dk mi;ksx fd;k x;kA fHkUu ladj la;kstuksa ds ,Q 
1 chtksa] vkSj f}ekxhZ; ladjksa dks izfrjks/kh thu la;kstu 
dh ekStwnxh ds fy, tkapk x;k] ftlds fy, vk.kfod 
ekdZjksa rFkk Xa21-pTA248 ,oa xa13-Xa13-prom 

izkbejksa ds lsV dk iz;ksx fd;k x;k rkfd Øe'k% Xa21 

,oa xa13 thuksa dh ekStwnxh dk irk yxk;k tk ldsA 
blh rjg ls] fHkUu ladj la;kstuksa esa izLQqVu izfrjks/kh 
thuksa dh ekStwnxh dh [kkst Pi MAS ekdZjksa ls dh xbZ] 
tcfd  Pi54 izLQqVu izfrjks/kh thu dh [kkst vk.kfod 
ekdZjksa ls dh xbZA lkfgR;d losZ{k.k ds vk/kkj ij] /kku 
thukse esa ekLVj jsX;wysVj thuksa dks vf/klwfpr fd;k x;k 
vkSj muds thu fof'k"V izkbejksa dks fodflr fd;k x;k 
rFkk /kku tuunzO; eas czkWM LiSDVªe izfrjks/k ¼ch ,l vkj½ 
thuksa dh ihlhvkj vk/kkfjr [kkst ds fy, fj,D'ku 
fLFkfr;ksa dk b"Vrehdj.k fd;k x;kA 

ikbfjdqysfj;k vksfjtk jksxtud }kjk mRiUu izLQqVu 
jksx ds fo:) /kku tuunzO; dh tkap 
izLQqVu jksx mRiUu djus okys jksxtud dks [ksr ls 
fo;ksftr fd;k x;k vkSj ikbfjdqysfj;k vksfjtk ds fo:) 
/kku oa'kØeksa dh tkap djus gsrq laoh{kk rduhdksa vFkkZr 
LØhfuax VSDuhDl dk b"Vrehdj.k fd;k x;kA ,d lkS 
/kku tuunzO; oa'kØeksa dks Vªs ¼10 oa'kØe izfr Vªs½ esa 

5 izfrjksfir fd;k x;k rFkk jksxtud dks 1 x 10 chtk.kq 
izfr fe- yh- ek=k ls Vhdk—r fd;k x;kA jksx vfHkfØ;k 
ds vkdyu o fu/kkZj.k ds fy, laØe.k MsVk dks fjdkWMZ 
fd;k x;kA 
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vksfjtk dh oU; iztkfr;ksa lfgr /kku tuunzO; dk 
cgqxq.ku ,oa y{k.ko.kZu 

vkbZ vkj vkj vkbZ] fQfyihal] Hkk—vuqi-,u vkj vkj 
vkbZ] dVd ,oa vkbZ vkbZ vkj vkj] gSnjkckn ls [kjhns x, 
dqy 250 /kku oa'kØeksa] LFkkfud iztkfr;ksa] [ksrh djus 
;ksX; fdLeksa rFkk ch,ych] izLQqVu ,oa chih,p ds fy, 
thu varxkZfer oa'kØeksa dks [ksr rFkk xeyksa esa cgqxqf.kr 
fd;k x;k vkSj fofHkUu fo'ks"kdksa o xq.kksa dk irk yxkus ds 
fy, mudk y{k.ko.kZu fd;k x;kA bu oa'kØeksa dh tkap 
izLQqVu ,oa ch,ych jksxksa ds fy, fHkUu izfrjks/kh thuksa dh 
ekStwnxh ds fy, Hkh dh xbZ rkfd thuksa dk iztuu 
dk;ZØeksa esa mi;ksx fd;k tk ldsA izfrjks/kh thu okyh 
/kku oU; iztkfr;ksa] vFkkZr vksfjtk fuokjk] vks- feuqVk] vks- 
XyqekbikVqyk] vks- xzkafMXyqfel] vks- #fQiksxkWu ,oa vks- 
ykWfUxLVsfeukVk dk cgqxq.ku fd;k x;k rkfd izfrjks/kh 
thuksa dh igpku dh tk ldsA vksfjtk iztkfr;ksa ds chtksa 
dks isVªh IysVksa esa mxk;k x;kA vadqj.k ds i'pkr ikS/kksa dks 
xeyksa esa izfrjksfir fd;k x;k rkfd mudk cgqxq.ku fd;k 
tk lds vkSj jksx dh vfHkfØ;kvksa dk irk yxk;k tk ldsA 

lks;kchu Qly esa ihyk ekstsd jksx ls fHkUukRed 
vfHkfØ;k esa vkblks¶ysoksUl dh Hkwfedk dk o.kZu 
¼vk'kh"k ejkBs] ih- ,u- flokfyaxe] yfyr ,y- [kjfcdj½ 
lks;kchu Qly dh izfrjks/kh ,oa laosnu'khy tuunzO; 
oa'kkofy;ksa esa vkblks¶ysoksUl dk ,pih,ylh fo'ys"k.k 
lks;kchu dh p;fur izfrjks/kh ,oa laosnu'khy tuunzO; 

oa'kkofy;ksa esa lks;k-vkblks¶ysoksUl] tSls fd MsMtsu] 
thUkLVhu ,oa XykflVhu dk vkdyu ,pih,ylh ds 
ek/;e ls fd;k x;k ftlds fy, MsMtsu] thuLVhu ,oa 
XykflVhu ds ckº; ekudksa dk iz;ksx fd;k x;kA 
izksQkbfyax v/;;uksa ls] ;g ik;k x;k fd vkblks¶ysoksu 
rRo esa foi;Zl oa'kkofy;ksa esa dkQh vf/kd varj FkkA ;|fi 
izfrjks/kh oa'kØe (CAT-1808) esa MsMtsu] thUlVhu ,oa 
XykflVhu dk Øe'k% 0.42601 µg, 0.308 µg vkSj 
159.4 µg/100 fe- xzk- 'kq"d iÙkh otu Fkk] fdarq 
laosnu'khy tuunzO; (CAT-313-A) esa MsMtsu izfr 100 
fe- xzk- 'kq"d iÙkh otu dsoy 0.02 µg Fkk ¼thULVhu ,oa 
XykflVhu dh [kkst ugha dh xbZ½A 

ikniksa esa tSfod nckoksa ls izfrjks/k iznku djus ls lac) 
vk.kfod dk;Zi)fr ,oa esVkcksfyd usVodZ dk o.kZu 
¼fou; dqekj] ih- ,u- flokfyaxe] 
efYydkvtZqu ts-] vk'kh"k ejkBs½ 
dkcqyh puk ls thok.kfod var%ikniksa dh igpku ,oa 
y{k.ko.kZu
izeq[k e`nk tfur jksxtudksa] vFkkZr Ldysjksf'k;e jksy¶lh 
,oa ¶;wlsfj;e ds fo:) izfrjks/kh xfrfof/k okys dkcqyh 
puk ds egRoiw.kZ thok.kfod var%ikniksa dh igpku djus 
gsrq] dqy 119 thok.kfod var%ikniksa dks dkcqyh puk ds 
fofHkUu ikni Årdksa ls fo;ksftr fd;k x;kA tM+] ruk 
dh iÙkh] iq"i vkSj xzafFk uewuksa ls fo;ksftr thok.kfod 
var%ikniksa dh la[;k Øe'k% 32, 41, 32, 8 vkSj 4 FkhA 
thok.kfod var%ikniksa dh tkap bu foVªks dh xbZ rkfd 
Ldysjksf'k;e ,oa ¶;wlsfj;e ds fo:) mudh izfrjks/k dh 
xfrfof/k dk irk yxk;k tk ldsA buesa ls] 16 fo;qDrkas us 
M~;wvy dYpj esa ¶;wlsfj;e ds fodkl dks vojksf/kr fd;k 
vkSj  NIBSM_CaL1 us dod fodkl dk lokZf/kd 
vojks/ku fd;kA bu var%ikniksa dh tkap ihthih fo'ks"kdksa 
vFkkZr vkbZ,, mRiknu] QkWLQsV ?kqyu'khyrk] lkbMsjksQksj 
mRiknu ,oa DNease xfrfof/k dk irk yxkus ds fy, 
fQj ls dh xbZA 16s rDNA thu vuqØeksa dk iz;ksx 
djds] ihihth fo'ks"kdksa ds la;kstu esa ;k ,dy :i esa 
laHkkfor izfrjks/kh xfrfof/k;ksa okys thok.kfod var%ikniksa 
dh igpku djus ds lkFk-lkFk fo;qDrksa dh igpku fofHkUu 
oa'kksa] csflyl] L;wMkseksul] ikWfUVcsDVj] ekbØkscSDVhfj;e] 
fizlfV;k ,oa isUVksb;k ds izfrfuf/k ds :i esa dh xbZA 16s 

rDNA thu vuqØeksa dh dqy 21 la[;k dks ,ulhchvkbZ esa 
tek fd;k x;k vkSj mudh oa'kkoyh la[;k,a 
(OP142754- OP142774) izkIr dh xbZaA ¶;wlsfj;e ds 
fo:) laHkkfor izfrjks/kh xfrfof/k;ka ifjyf{kr djus okys 
thok.kfod var%ikniksa dk mi;ksx p;fur thok.kfod 
fo;qDrkas] ;kuh NIBSM_CaL1, CaS25 ,oa CaS37 ds 
bu IykaVk oS/khdj.k ds fy, fd;k x;k] ftlesa ;g ik;k 
x;k fd daVªksy ikniksa dh rqyuk esa ¶;wlsfj;e ncko ds 
rgr ikni dk fodkl vPNk Fkk rFkk tM+ ,oa izjksg dh 
yackbZ vkSj thfoÙkk esa o`f) gqbZA
� blh izdkj ls] ikni ds fgr esa ihihth vkSj 
thok.kfod jks/kh xfrfof/k okys loZJs"B fo;qDr dh igpku 
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djus gsrq ihihih xfrfof/k;ksa ds fy, jksxtud ds fo:) 
izfrjks/kh xfrfof/k;ksa okys thok.kfod var%ikniksa dh tkap 
dh xbZA ;g ik;k x;k fd QkLQsV ?kqyu'khyrk vkSj 
lkbMsjksQksj mRiknu ds fy, ikstsfVo fo;qDrksa dh la[;k 
Øe'k% 20 vkSj 10 FkhA
¶;wlsfj;e ds fo:) izfrjks/kh xfrfof/k;ksa okys thok.kfod 
var%ikniksa esa fyiksisIVkbM thuksa dh ihlhvkj vk/kkfjr 
tkap
� dod jksxtudkas ds fo:) laHkkfor thok.kqjks/kh 
xfrfof/k;ka iznf'kZr djus okys thok.kfod var%ikniksa dh 
tkap dh xbZ rkfd fyiksisIVkbM thuksa dh ekStwnxh dk 
irk yxk;k tk lds D;ksafd ;g thok.kqjks/kh xfrfof/k;ksa ds 
fy, ;g ,d eq[; dkjd gks ldrk gSA thok.kfod 
var%ikniksa ls fo;ksftr thok.kfod thuksfed Mh,u, dk 
xq.kÙkkRed ,oa ek=kRed :i ls fo'ys"k.k fd;k x;k vkSj 
mudk mi;ksx thu fof'k"V izkbejksa ds lkFk ihlhvkj 
vfHkfØ;k ds fy, fd;k x;kA ihlhvkj izo/kZu us 
lQsZfDVu] bVqfju ,] csflyksekblhu Mh ,oa Qsaftlhu Mh] 
thok.kfod var%ikniksa ds thukse dh ekStwnxh iznf'kZr 
dhA thok.kfod fo;qDrksa NIBSM_CaS25 us lQZsfDVu 
,oa bVqfju , dh ekStwnxh n'kkZbZ] tcfd fo;qDr 
(NIBSM_CaL5) us lQZsfDVu ,oa csflyksekblhu Mh 
dh ekStwnxh n'kkZbZA 

fHkUukRed thu vfHkO;atdrk fo'ys"k.k   
fHkUukRed thu vfHkO;atdrk ¼,DlizS'ku½ dk v/;;u 
djus gsrq] QkbVksgkWeksZUl ikFkos ls lacaf/kr vkSj izfrjks/k ls 
lacaf/kr rFkk flXufyax ikFkos ls lacaf/kr thuksa dks p;fur 
fd;k x;kA fHkUukRed thu vfHkO;atdrk fo'ys"k.k dh 
igpku djus ds fy, p;fur ihlhvkj izkbejksa dks 
la'ysf"kr fd;k x;k rFkk fj;y Vkbe ihlhvkj esa 
ihlhvkj fLFkfr;ksa lfgr muds ,uhfyax rkieku dk 
b"Vrehdj.k fd;k x;k rkfd var%ikni lefFkZr izfrjks/k 
ls lac) thuksa dh fHkUukRed vfHkO;atdrk dh igpku dh 
tk ldsA thuksa ds lhVh eku oØ vkSj esYV doZ fo'ys"k.k] 
,u,lh VªkalfØI'ku QSDVj ¼,u,lh Vh,Q½ ,oa vkWfDlu 
ckbafMax izksVhu ABP19a, (Aux BP) dks vkjVh 
ihlhvkj ds }kjk l`ftr fd;k x;kA f=i{kh; 

vU;ksU;fØ;k ¼dkcqyh puk-¶;wlsfj;e-,aMksQkbV ds chp½ 
dk v/;;u fd;k x;k rkfd ¶;wlsfj;e  ds fo:) 
var%ikni lefFkZr izfrjks/k iznku djus ls lac) laHkkfor 
thuksa dh fHkUukRed vfHkO;atdrk dks tkuk-le>k tk 
ldsA fofHkUu thuksa] vFkkZr NAC TF, vkWfDlu ckbafMax 
izksVhu ABP19a (AUX BP) (2.5 QksYM dh rqyuk esa 
15 QksYM), 14-3-3 ykbd izksVhu (14-3-3 P), 

fyuksfy,V 9S-fyiksfDlftusl (LOX) vkSj Y;wlkbu-
le`) fjihV izksVhu ¼,yvkjvkj½ dh c<+rh vfHkO;atdrk 
jksxtud ds laØe.k ds izkjafHkd pj.k esa mu ikniksa esa ikbZ 
xbZ ftu ij var%ikni dk tSo-vkoj.k p<+k;k x;k Fkk 
vkSj ftu ikniksa dks jksxtud ds fo:) Vhdk—r fd;k 
x;k Fkk] tcfd var%ikni dk tSo-vkoj.k ugha p<+k, x, 
ikniksa esa c<+rh vfHkO;atdrk ugha ikbZ xbZA ;s thu ikni 
dh jksxizfrjks/kd {kerk dks c<+krs gSa D;ksafd ;s 
QkbVksgkWeksZu ikFkost] flXufyax] lgk;d esVkcksykbVksa ds 
mRiknu] jsX;wysfVax tsleksfud ,sflM ikFkos dk 
U;wuhdj.k djrs gSaA ¶;wlsfj;e eqj>ku ds fo:) izfrjks/kh 
xfrfof/k okys dkcqyh puk thok.kfod var%ikniksa dk 
mi;ksx] var%ikni lefFkZr izfrjks/k dh vk.kfod 
dk;Zi)fr dks le>us ds fy, fd;k tk ldrk gSA  

/kku Qly eas ihyk ruk cs/kd uk'khtho ds fo:) 
flfydkWu lefFkZr izfrj{kk dk o.kZu 
¼efYydkvtqZu] ts-] fou; dqekj½ 
flfydkWu teko ls lacaf/kr v/;;uksa ds fy, LdSfuax 
bysDVªkWu ekbØksLdksih ¼,lbZ,e½ vkSj bysDVªkWu fMLkiflZo 
,Dljs LiSDVªksLdksih ¼bZMh,l½ 
fofHkUu mipkjksa (Si+, Pest+; Si+, Pest-; Si-, Pest+; 

Si-, Pest-) ds ruk Ård uewuksa dh tkap flfydkWu 
teko laca/kh v/;;uksa ds vk/kkj ij ,lbZ,e ds }kjk dh 
xbZA flfydkWu teko vU; mipkjksa dh rqyuk esa] Si+, 

Pest+ ,oa Si+, Pest- esa vf/kd Fkk] tSlk fd ,lbZ,e 
rLohjksa ls Li"V FkkA bZMh,l fo'ys"k.k esa ;g ik;k x;k fd 
flfydkWu teko Si+, Pest+ esa 24.32 (% otu) Fkk ¼tks 
fd lHkh mipkjksa esa lokZf/kd Fkk½ ftlds ckn Si+, Pest- 

(19.02 % otu) esa FkkA
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Si-mipkfjr /kku ikniksa ls fjdoj fd, x, okbZ,lch 
ykokZ dk Ård fo—fr foKku ¼fgLVksiSFkksykWthdy½ 
vk/kkfjr v/;;u
ijh{k.k okys /kku ikniksa ls fu"df"kZr ihyk ruk cs/kd lwaMh 
dh tkap ekbØksVkWeh v/;;uksa ds vk/kkj ij dh xbZ rkfd 
lwaMh ds e/; mnj o feMxV ds ,fifFkfy;e ij flfydkWu 
ds izHkko dk irk yxk;k tk ldsA ekbØksVkWeh v/;;uksa esa 
;g ik;k x;k fd flfydkWu mipkfjr ikniksa dk vkgkj 
f[kyk, x, lwaMh ds e/; mnj ds ,fifFkfy;e dh ykbfuax 
VsM+h Fkh] mldk isfjVªksfQd esEczsu {kfrxzLr Fkk rFkk 
,fifFkfy;y lsYl fo?kfVr FkhaA flfydkWu ds fcuk /kku 
ikniksa dk vkgkj f[kyk, x, ykokZ ds e/; mnj 
,fifFkfy;e eas dksbZ ifjorZu ugha ik;k x;kA 

byqfeuk vuqØe.k vfHkxe dk iz;ksx djds okbZ,lch 
laØfer flfydkWu-moZfjr /kku dk VªkalfØIVkse vuqØe.k 
;g ijh{k.k okbZ,lch ds fo:) flfydkWu lefFkZr 
izfrjks/k ds vk.kfod izHkko dk v/;;u djus ds fy, 
VªkalfØIVkse fo'ys"k.k gsrq uewus ysus ds fy, fd;k x;kA 
fHkUu vof/k ij mijksDr esa of.kZr fofHkUu mipkjksa ls fy, 
x, /kku ikni uewuksa dh tkap VªkalfØIVkse fo'ys"k.k ds 
vk/kkj ij dh xbZA rqyukRed VªkalfØIVkse fo'ys"k.k esa 
fofHkUu mipkj la;kstuksa esa fHkUukRed thu vfHkO;atdrk 
bafxr gqbZA 

thu vkWUVksykWth ¼thvks½ bufjpesaV 
thvks bufjpesaV v/;;uksa esa ;g ik;k x;k fd flfydkWu 
dk iz;ksx fd, tkus ls leLr mipkjksa esa fofHkUu ifj/kh; 
izØeksa ¼lsyqyj izkslsfll½ ,oa ikFkost ls lac) thuksa dh 
vfHkO;atdrk c<+ xbZA 

Tokykeq[kh Hkw[kaM 
thuksa ds QSyko dk izfrfuf/kRo djus okys Tokykeq[kh 
Hkw[kaMksa esa ;g ik;k x;k fd lHkh mipkj la;kstuksa esa 
vf/kdre la[;k ds thu ykokZ NksM+s tkus ds ckn 0 vkSj 1 
fnu ds ctk; 3] 4 ,oa 5 fnuksa ds nkSjku vfHkO;aftr gq,A 

tSfod nckoksa ds fo:) p;fur Qly-uk'khtho ra= esa 
uohu vkuqoaf'kd lalk/ku ,oa thuksa dh igpku djuk 
¼efYydkvtqZu] ts-] fipbZeqFkq] ,e-] ih- ,u- flokfyaxe] 
fou; dqekj] Jh/kj] ts-] vk'kh"k ejkBs½ 

tuunzO; dk Ø; 
2 oU; iztkfr;ka ¼vcsyekspl VsVªkQkbyl fdLe 
VsVªkQkbyl ,oa ,- ekslpsVl½ ls lacaf/kr 2 oa'kkofy;ksa 
vkSj mifdLeksa dh 50 oa'kkofy;ksa lfgr ,d laosnu'khy 
ekud fdLe ¼psd½ (AC 1685) ds lkFk fHkaMh tuunzO; 
dk Ø; Hkk—vuqi-vkbZvkbZ,pvkj cSaxyw# ls fd;k x;kA 
oU; iztkfr;ksa ls lacaf/kr 17 oa'kkofy;ksa vkSj mifdLeksa dh 
50 oa'kkofy;ksa ds lkFk fHkaMh tuunzO; dk Ø; Hkk—vuqi-
,u ch ih th vkj] {ks=h; dsanz] f='kwj ls fd;k x;kA cSaxu 
iztkfr;ksa dh pkj oa'kkofy;ksa dk Ø; Hkk—vuqi-,u ch ih 
th vkj] ubZ fnYyh ls fd;k x;kA 
i.kZ Qqndk ¼yhQgksij½ ds fo:) fHkaMh tuunzO; dh [ksr 
esa tkap 
oU; iztkfr;ksa dh oa'kkofy;ksa lfgr fHkaMh tuunzO; dh 
dqy 124 oa'kkofy;ksa dh tkap [ksr fLFkfr;ksa ds rgr i.kZ 
Qqndk uk'khtho ds fo:) mudh vfHkfØ;k ds fy, xzh"e 
2022 ds nkSjku dh xbZA i.kZ Qqndk dk vkiru ¼i.kZ 
Qqndk lef"V dh vkSlr la[;k½ 4.2-233.3 izfr ikni ds 
nk;js esa FkhA [ksrh djus ;ksX; iztkfr;ksa dh oa'kkofy;ksa esa] 
oU; iztkfr;ksa dh rqyuk esa] lokZf/kd lef"V ntZ dh xbZA 
lHkh oU; iztkfr;ksa ds laca/k esa tSflM {kfr lwpdkad  ≤ 1 

ls de Fkk vkSj [ksrh djus ;ksX; iztkfr;ksa ds fy, ;g > 4 

ls vf/kd FkkA
ihyk f'kjk fdehZj fo"kk.kq vFkkZr ;syks osu ekstsd ok;jl 
¼okbZ oh ,e oh½ jksx ds fo:) fHkaMh tuunzO; dh [ksr esa 
tkap
,uchihthvkj ls Ø; dh xbZ mifdLeksa ¼dYVholZ½ dh 
oa'kkofy;ksa esa ls] 20 oa'kkofy;ka okbZ,eoh ds fo:) 
vfHkfØ;k dh n`f"V ls mPp laosnu'khy Fkha] 10 laonsu'khy 
Fkha] 10 izfrjks/kh vkSj 9 mPp izfrjks/kh FkhaA

fHkaMh f'kjkfoU;kl i.kZ dqapu fo"kk.kq vFkkZr vksdjk bus'ku 
yhQ dyZ ok;jl ¼vks bZ ,y lh oh½ jksx ds fo:) [ksr esa 
tkap  
,uchihthvkj ls Ø; dh xbZ [ksrh djus ;ksX; iztkfr;ksa 
dh oa'kkofy;ksa esa ls] lHkh 49 oa'kkofy;ka vfHkfØ;k dh 
n`f"V ls vksbZ,ylhoh jksx ls ;k rks laosnu'khy Fkha ;k mPp 
laosnu'khy FkhaA oU; iztkfr;ksa dh 12 oa'kkofy;ksa esa ls] 7 
oa'kkofy;ka vksbZ,ylhoh jksx ls ;k rks izfrjks/kh Fkha ;k mPp 
izfrjks/kh Fkha] vkSj 'ks"k laosnu'khy FkhaA 
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p;fur Qly - tSfod LVªsl esa tSfod LVªsl dk 
U;wuhdj.k ,oa thu dk;ZRedrk dk fo'ys"k.k 
¼vk'kh"k ejkBs] ih- ,u- flokfyaxe] fou; dqekj] 
efYydkvtqZu] ts-½ 
lks;kchu esa fØLij Cas9lefFkZr thu ,fMfVax 

dksVhysMksujh uksM eSFkM dk vuqlj.k djrs gq,] lks;kchu 
¼fdLe DS-9712½ dks ifjofrZr fd;k x;k ftlds fy, 
vkblks¶ysoksu flaFksl ¼vkbZ ,Q ,l½ thu ls fof'k"V 
sgRNA (VkjxsV-1) lfUufgr Cas9 osDVj okys 
,xzkscSDVhfj;e dk iz;ksx fd;k x;kA I;wVsfVo Vh  ikniksa 1

dh tkap ihlhvkj funku gsrq dh xbZ ftlds fy, 
QksfLQuksfFkzflu ,flVkby VªkalQjsl ¼ih , Vh½ thu 
fof'k"V izkbejksa dk iz;ksx fd;k x;kA tkap esa ih,Vh thu 
dk ,dhdj.k ikk;k x;kA ifÙk;ksa ij QkslfQuksfFkzflu 
¼'kkduk'kh½ ds 138 fe- xzk- izfr yh- dk jax p<+k;k x;kA 
jax p<+kus ds lkr fnuksa ds ckn ifÙk;ksa dh vkdkfjdh ij 
izs{k.kksa dks fjdkWMZ fd;k x;kA ;|fi daVªksy ikniksa us 
>qylu ds y{k.k iznf'kZr fd,] exj VªkalQkWesZaV~l us dsoy 
DyksjkfQy ds jax dks Qhdk fd;k ¼fp= 56½A Cas9 dh 
xfrfof/k dh iqf"V djus gsrq] vkbZ,Q,l thu dks Vh  1
ikniksa ls izof/kZr djds vuqØfer fd;k x;kA vkbZ,Q, 2 
thu esa flaxy csl ,fMfVax ¼Vh ls lh½ izsf{kr dh xbZA 

Qly iz.kkfy;ksa esa lw=—fe;ksa ij ,vkbZlhvkjih 

/kku ewy-xazfFk lw=—fe ¼esykbMkstkbu xzkfefudksyk½ 
uk'khtho ds fo:) izfrjks/k ds fy, /kku thuiz:iksa dh 
tkap] iqf"Vdj.k ,oa ewY;kadu 
Hkk—vla ubZ fnYyh ds ihlh izdks"B] ,vkbZlhvkjih ¼,u½ 
ls izkIr /kku ds dqy 50 tuunzO; oa'kØeksa dks /kku 
vkjds,u ds fo:) tkap djus ds fy, 10 × 10 ls- eh- ds 
vkdkj ds IykfLVd Hkw[kaMksa esa [jhQ 2022 ds nkSjku vyx 
ls mxk;k x;kA vadqj.k ds ,d lIrkg ds i'pkr] izfr 
xeyk dsoy ,d ikS/k dks j[kk x;k vkSj 'ks"k ikS?kksa dh 
NaVkbZ dh xbZaA iUnzg fnuksa dh voLFkk okyh ikS/kksa dks ,e- 
xzkfefudksyk ds 200 rkts vaMktfur lsdaM LVst 
tqosukbyksa ls Vhdk—r fd;k x;kA cqokbZ ds iSarkyhl 
fnuksa ds ckn] ikniksa dks lko/kkuhiwoZd m[kkM+k x;k vkSj 
mudh tM+ksa dks pyrs ijuh ls /kks;k x;k rFkk mu ij 
ysDVksfQuksy-vEy Qqpflu dk ysi yxk;k x;kA tkap 

fd, x, 50 /kku tuunzO; oa'kØeksa esa ls] ikap oa'kØeksa 
(IIRRN-2,3,9,29,34) us ,e- xzkfefudksyk ls e/;e 
izfrjks/kh vfHkfØ;k iznf'kZr dh] 12 oa'kØeksa us laosnu'khy 
vfHkfØ;k iznf'kZr dh rFkk 'ks"k us mPp laonsu'khy 
vfHkfØ;k iznf'kZr dhA 

izfrjksfir /kku Qly esa jklk;fudksa ds ek/;e ls /kku ewy 
xazfFk lw=—fe uk'khtho] esyksbMkstkbu xzkfefudksyk dk 
izca/ku 
/kku Qly esa ewy xzafFk lw=—fe ¼:V jkWV fuekVksM½ 
uk'khtho ds fo:) fofHkUu jklk;fudksa dh tkap djus gsrq 
jk-tS-LVªs-iz-la- ds QkeZ esa [kjhQ 2022 ds nkSjku ,d [ksr 
ijh{k.k fd;k x;kA cqokbZ ls igys ulZjh D;kfj;ksa esa 
fuEufyf[kr lHkh mipkj fd, x,A N% iqujkorZuksa ds lkFk 
vkjlhch fMtkbu dks vaxh—r fd;k x;kA /kku ¼fdLe 
Lo.kkZ½ dh cqokbZ laLrqr —f"k fof/k;kas ds iSdst ds vuqlkj 
5*4 oxZ eh- vkdkj ds Hkw[kaM esa dh xbZA mipkj  bl 
izdkj Fks % Vh  % 1 fd- xzk- izfr gSDVs- dh nj ls 1

¶yq,ulqYQku 2% thvkj( Vh  % 1 fd- xzk- izfr gSDVs- dh 2

nj ls dkcksZlqYQku 5 th dk e`nk esa iz;ksx ¼cqokbZ ds le; 
ij½( Vh  % vuqipkfjr psdA izfrjksi.k ¼vkSlru 20 ikS/ksa½ ls 3

igys izkjafHkd lw=—fe dh lef"V@200 lhlh e`nk ij 
izs{k.k ntZ fd, x,] ikS/k dh ÅapkbZ ¼ls- eh-½] izfr tM+ ra= 
xkYl dh la[;k] Qly dVkbZ ¼vkSlru :i ls 20 ikS/ksa½ ds 
le; ij ewy xzafFk lwpdkad] e`nk esa vafre lw=—fe lef"V 
¼200 lhlh½ vkSj Qly dVkbZ ds le; ij tM+ ¼5 xzk-½ 
rFkk izfr gSDVs mit ¼fd- xzk-½ ntZ dh xbZA ifj.kkeksa esa 
;g ik;k x;k fd 1 fd- xzk- izfr gSDVs- dh nj ls 
¶yq,ulqYQku 2% thvkj dk e`nk esa iz;ksx ¼cqokbZ ds 
le; ij½ dks lHkh izkpyksa ds lanHkZ esa loZJs"B mipkj ds 
:i esa ik;k x;k] ftlds ckn 1 fd- xzk- izfr gSDVs- dh nj 
ls dkcksZlqYQku 6 th mipkj dks ik;k x;kA
izfrjksfir /kku Qly esa ewy xzafFk lw=—fe uk'khtho] 
esykbMkstkbu xzkfefudksyk ds izca/ku ds fy, dqN 
thok.kfod dUlksfV;k dk ewY;kadu 
/kku Qly esa ewy xzafFk lw=—fe uk'khtho ds fo:) 
fofHkUu tSo fu;a=.k vfHkdkjdksa dks VsLV djus gsrq jk-tS-
LVªs-iz-la- esa [kjhQ 2022 ds nkSjku ,d [ksr ijh{k.k fd;k 
x;kA cqokbZ ls igys ulZjh D;kfj;ksa esa fuEufyf[kr lHkh 
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mipkj fd, x,A ikap iqujkorZuksa ds lkFk vkjlhch 
fMtkbu dks vaxh—r fd;k x;kA /kku ¼fdLe Lo.kkZ½ dh 
cqokbZ laLrqr —f"k fof/k;kas ds iSdst ds vuqlkj 5*4 oxZ 
eh- vkdkj ds Hkw[kaM esa dh xbZA mipkj bl izdkj Fks % Vh  1
= 20 xzk- izfr oxZ ls- eh- dh nj ls ck;ksQksj pf-2 ds lkFk 
ulZjh D;kjh mipkj( Vh  = 20 xzk- izfr oxZ eh- dh nj ls 2

ck;ksxzhu ds lkFk ulZjh D;kjh dk mipkj( Vh  = 20 xzk- 3

izfr oxZ eh- dh nj ls ck;ksVkbe ds lkFk ulZjh D;kjh dk 
mpkj( Vh  = 20 xzk- izfr oxZ eh- dh nj ls L;wMkseksul 4

¶Y;wjkslsal ds lkFk ulZjh D;kjh dk mipkj ¼laLrqr fof/k½( 
Vh   = vuqipkfjr psdA fuEufyf[kr izs{k.k fjdkWMZ fd, 5

x, % 1- izkjafHkd lw=—fe lef"V@200 lhlh e`nk( 2- ikS/k 
dh ÅapkbZ ¼ls- eh-½( 3- izfrjksi.k ¼vkSlru :i ls 20 ikS/ksa½ 
ls igys izfr tM+ ra= xkYl dh la[;k( 4- Qly dVkbZ 
¼vkSlru :i ls 20 ikS/ksa½ ds le; ij ewy xzafFk lwpdkad(    
5- e`nk esa vafre lw=—fe lef"V ¼200 lhlh½ vkSj Qly 
dVkbZ ds le; ij tM+ ¼5 xzk-½( 6- mit ¼fd- xzk- izfr 
Hkw[kaM izfr gSDVs½ ntZ dh xbZA 
� ifj.kkeksa esa ;g ik;k x;k fd lw=—fe uk'khtho 
dh lef"V ¼e`nk ,oa tM+ esa½ dks de djus esa] ikS/k dh 
ÅapkbZ] izfr ikS/k xkYl dh la[;k] vkjdsvkbZ ds vk/kkj ij 
lHkh mipkj dekscs'k ,d tSls izHkkodkjh FksA mipkj Vh1% 
ck;ksQksj pf-2 dks lokZf/kd mit ¼8-05 Vu izfr gSDVs-½ 
ntZ djus ds vykok] lw=—fe uk'khtho dh lef"V ¼87 
izfr 200 lh e`nk vkSj 12-36 izfr 5 xzk- tM+½] dks de djus 
esa] ikS/k dh ÅapkbZ] izfr ikS/k xkYl dh la[;k] vkjdsvkbZ ds 
vk/kkj ij lcls vf/kd izHkkodkjh ik;k x;kA 

ewy-xazfFk lw=—eh uk'khtho ds fo:) cSaxu ds 
vk'kktud izfrjks/kh tuunzO; dh tkap] iqf"Vdj.k vkSj 
[ksr esa ewY;kadu 
Hkk—vla ubZ fnYyh ds ihlh izdks"B] ,vkbZlhvkjih ¼,u½ 
ls izkIr cSaxu ds dqy 50 tuunzO; oa'kØeksa dks LVhe 
Vhdk—r e`nk ls Hkjs gq, 10 × 10 ls- eh- ds vkdkj ds 
IykfLVd Hkw[kaMksa esa mxk;k x;kA ikS/k ds teko ds mijkar] 
izfr xeyk dsoy ,d ikS/k dks j[kk x;k vkSj 'ks"k ikS?kksa dh 
NaVkbZ dh xbZaA iUnzg fnuksa dh voLFkk okyh ikS/kksa dks ,e- 
budkWfXuVk ds 1000 rkts vaMtfur lsdaM LVst 
tqosukbyksa ls Vhdk—r fd;k x;kA cqokbZ ds iSarkhyhl fnuksa 

ds ckn] ikniksa dks lko/kkuhiwoZd m[kkM+k x;k vkSj xky 
baMsDl ,oa izfr 5 xzk- tM+ ,x ekl dh la[;k dks vkdfyr 
djds 1-5 Ldsy ds vk/kkj ij oxhZ—r fd;k x;kA
� � cSaxu ds 50 tuunzO; oa'kØeksa esa ls] 28 
esa vadqj.k ugha gqvk] gkykafd budh 2 ckj cqokbZ dh xbZ FkhA 
vadqfjr gq, 22 cSaxu tuunzO; esa ls] ,d oa'kØe (IC-

090786) xkYl dh la[;k vkSj izfr 5 xzk- tM+ uewuk ,x 
ekl ds lanHkZ esa izfrjks/kh] 3 laonsu'khy vkSj 'ks"k e/;e 
izfrjks/kh Fks ¼rkfydk 19½A 

Qly LokLF; uhfr lgk;rk vuqla/kku fo|kihB 
¼,l lh ,p ih vkj½
Hkkjr esa —f"k egRoiw.kZ vkØked uk'khthoksa vkSj jksxksa dk 
uk'khtho tksf[ke fo'ys"k.k ¼ih vkj ,½
¼ds- lh- 'kekZ] ,l- ds- tSu] 
lkSE;k nk'k] ih- ewosUFku½ 
;g loZfofnr gS fd —f"k egRoiw.kZ mRiknksa o lkefxz;ksa esa 
jksxksa vkSj uk'khdhVksa dh ekStwnxh ds [krjukd izHkko gksrs 
gSaA uk'khtho tksf[ke fo'ys"k.k vusd mik;ksa esa ls ,d gS] 
ftls vk;krksa ,oa fu;kZrksa ls lacaf/kr fu;ked fu.kZ; ysus ds 
fy, fopkj esa j[kk tkrk gSA ihvkj, tkap djus ls igys] 
,d iz;kl fd;k x;k fd mu lhekij uk'khdhVksa vkSj 
jksxtudksa@jksxksa dks fpfUgr fd;k tk, tks gekjs ns'k esa 
ekStwn ugha gSa] gkykafd ;g laHkkouk gksrh gS fd os vusd 
ekxksZa ds ek/;e ls ns'k esa izos'k dj ldrs gSaA dqN egRoiw.kZ 
uk'khdhV ;kuh yksjs;h yhQ okWeZ] OghV fet] 
flVksfMIyksfll ekslsysuk] gsfl;u ¶ykbZ] es;fV;ksyk 
fMLVªDVj] xzsu MesZfLVM chVy] VªksxksMekZ osfj,ckby] 
Xyscjvl dSfcusV chVy] VªksxksMekZ Xyscze vkSj gs;jh Qaxl 
chVy] VkbQsbZLVj dksfj;k rFkk dqN Qly jksx] tSls fd 
eDdk ?kkrd Ård{k; ;k dkWuZ ?kkrd Ård{k; jksx] 
dsyk tsaFkkseksul eqj>ku jksx] xsgw¡ izLQqVu jksx] lks;kchu 
pwf.kZy vkflrk jksx] lwjteq[kh QkseksfIll LVsu dkadsj jksx] 
iqflfu;k xzkfeful ,Q- Lih- VªkbVªkblh ¼xsgw¡ esa ruk jrqvk 
jksx½ ds Ug99 iztkfr;ka] Qyh Qly esa ekWVy okbjl vkSj 
ewaxQyh LraHku jksx dks Hkkjr esa ugha ik;k tkrk gS] gkykafd 
;g iwjh laHkkouk gksrh gS fd vusd ekxksZa ls ;s ns'k esa izos'k 
dj ldrs gSaA 
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tuojh-fnlacj 2022 ds nkSjku ,Q ,Q ih] MhchVh ck;ksVsd-fdlku gc ,oa Mh,lVh-,l lh ,l Vh ifj;kstukvksa ds 
rgr miyfC/kksa dk lkjka'k 

¼Hkk—vuqi-jk-tS-LVªs-iz-la-] vkSj dlMksy esa ,Q,Qih xkaoksa esa dhVuk'kdksa 

ds fNM+dko ds fy, Mªksu ds iz;ksx gsrq vk;ksftr izFke iafDr izn’kZu½
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Hkk—vuqi-jk-tS-LVªs-iz-la- dks lkSais x, egRoiw.kZ vf/kns'kksa esa 
ls ,d gS] tSfod LVªsl ds {ks= esa vk/kqfud vuqla/kku ds 
fy, {kerk fuekZ.k djus gsrq LukrdksÙkj] MkWDVjsV ,oa 
i'p-MkDVjsV mikf/k;ka iznku dj —f"k vuqla/kku ,oa 
f'k{kk dks c<+kok nsukA bl laca/k esa] iwoZ esa 2019 esa] 
Hkk—vuqi-Hkk—vla] ubZ fnYyh ds lkFk ,d ,evks;w ij 
gLrk{kj fd, x,A  

Hkk—vuqi-jk-tS-LVªs-iz-la- ds ladk; lnL;ksa dks ekU;rk

Hkk—vuqi-jk-tS-LVªs-iz-la- ds fuEufyf[kr oSKkfudksa dks] 
muds f'k{k.k iznku djus vkSj@;k 'kks/kizca/kksa esa funsZ'ku ds 
vuqHko o ;ksX;rk ds vuqlkj] ,e- ,llh- funsZ'ku ds fy, 
ladk; lnL;ksa ds :i esa ukfer ,oa ekU;rk iznku dh xbZA 
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ÚUæCþUèØ Áñçß·¤ SÅUñþâ ÂýÕ´ŠæÙ â´SÍæÙ çàæÿææ Âý·¤æðDU

rkfydk 1 % o"kZ 2022-23 ds nkSjku Hkk—vuqi-jk-tS-LVªs-iz-la- ds ekU;rk izkIr ladk; lnL;

LukrdksÙkj dk;ZØe 

'kS{kf.kd o"kZ ¼2020-22½ ds nkSjku] ukS ,e- ,llh- Nk=ksa dks 
vkSj 'kS{kf.kd o"kZ 2021-23 esa ,e- ,llh- dk;ZØe ds 

fofHkUu fo"k;-'kk[kkvksa esa nkf[kyk fn;k x;k] 
ftldk fooj.k fuEu izdkj gS %

rkfydk 2 % Hkk—vuqi-jk-tS-LVªs-iz-la- esa ,e- ,llh- Nk=ksa dks vkoafVr dh xbZ lhVsa 



,e- ,llh- ikB~;Øeksa dk f'k{k.k

'kS{kf.kd o"kZ 2020-21 fnukad 28 fnlacj] 2020 ls 'kq# 
gqvkA rFkkfi] dksfoM-19 egkekjh dh fLFkfr ds dkj.k 
ikB~;Øeksa dks izFke ,oa f}rh; lsesLVjksa ds nkSjku 

vkWuykbu i<+k;k x;kA Hkk—vuqi-jk-tS-LVªs-iz-la- ds 
fuEufyf[kr ladk; lnL; f'k{k.k iznku djus esa 
Hkk—vuqi-Hkk—vla ladk; lnL;ksa esa 'kqekj FksA 

'kS{kf.kd l= 2022-24 esa] 05 ,e- ,llh- vkSj 6 ih,p- Mh- Nk=ksa dks izLrkfor fd;k x;kA

rkfydk 3 % ,lksfl,V ds :i esa ,e- ,llh-@ih,p- Mh- ikB~;Øeksa dk f'k{k.k iznku djus gsrq ukfer ladk; lnL; 
¼izFke lsesLVj½ 

rkfydk 4 % ,lksfl,V ds :i esa ,e- ,llh- ikB~;Øeksa dk f'k{k.k iznku djus gsrq ukfer ladk; lnL; 
¼f}rh; lsesLVj½ 

     

1 MkW- vkj- ds- eqjyh ckLdju] iz/kku oKS kfud ENT 519 

ENT613/PATH

606/NEMA60 

okf.kfT;d dhVfoKku ikni 

tSo-lqj{kk ,oa toS -laj{kk 

2 MkW- ,l- ds- 'kek]Z  iz/kku oSKkfud MICRO 511 tSomoZjd izk|S ksfxdh 

3 MkW- ds- lh- 'kek]Z  iz/kku oSKkfud ENT 610 —f"k i{khfoKku 

4 MkW- efYydkvtqZu ts-] ofj"B oKS kfud ENT 519 okf.kfT;d dhVfoKku 

5. MkW- vk'kh"k ejkBs] oSKkfud BIO 502 baVjehfM;jh eVs kckWfyTe 
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MkW- ,- nhf{kr] i/z kku oSKkfud ,oa 
la;qDr funs'kd] ,llh,pchvkj 
¼dk-½ 

,thvkjvk,s u 503 [kjirokj izca/ku ds fl)kar ,oa izSfDVl 1- 

MkW- vkj- ds- eqjyh ckLdju] iz/kku 
oSKkfud 

bZ,uVh 605 dhV laO;ogkj 2- 

MkW- ,l- ds- 'kek]Z  iz/kku oSKkfud ,evkbZlhvkjvks 504 eǹk lw{etho foKku 3- 

4- MkW- ds- lh- 'kek]Z  iz/kku oSKkfud ,thvkj 005 izeq[k uk'khtho ,oa Qlysa vkjS  mudk 
izca/ku 

     

MkW- fou; dqekj  ,echch 502  vk.kfod tho foKku ds ekSfyd  5- 
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,e- ,lhlh- dk;ZØe ¼2020-22½ ds Nk=ksa ds fy, vuqeksfnr 'kks/k 'kh"kZd fuEu izdkj gSaA

dU;k Nk=kokl dk fuekZ.k dk;Z iwjk gksus ds i'pkr mlesa dU;k,a vkokflr gSaA bl Nk=kokl esa vVSp 
'kkSpky;ksa ,oa vU; lqfo/kkvksa ds lkFk 112 dejs :e gSaA 

pus esa ¶;wtsfj;e ds fo#/k laHkkfor jksxk.kqjks/kh lfdz;rk 

okys thok.kq ,aMksfQVl dh igpku vkSj fo’ks”krk,¡

o.kZu 



x.kra= fnol ¼26 tuojh] 2022½

jk-tS-LVªs-iz-la- esa jk"Vªh; /ot Qgjkus ds lkFk x.kra= 
fnol dk vk;kstu fnukad 26-01-2022 dks fd;k x;k 
ftlesa laLFkku ds lHkh oSKkfudksa] deZpkjhx.kksa vkSj 
Jfedksa us Hkkx fy;kA

 

jk"Vªh; dU;k fnol ¼24 tuojh] 2022½

dU;kvksa }kjk eglwl dh tk jgh vlekurkvksa ds mÌs'; ls 
vkSj dU;kvksa dh f'k{kk] LokLF; vkSj iks"k.k dks c<+kok nsus 
rFkk dU;kvksa ds vf/kdkjksa ds ckjs esa tkx#drk QSykus ds 
fy, Hkk—vuqi-jk-tS-LVªs-iz-la- esa jk"Vªh; dU;k fnol 
euk;k x;kA MkW- ih- ds- ?kks"k] funs'kd us bl ckr dks 
mtkxj fd;k fd vxyh ih<+h esa lekt ds fy, dU;kvksa 
dh egÙkk gS] blfy, mUgsa mfpr :i ls ns[kHkky vkSj 
ikyu-iks"k.k fd;k tkuk pkfg,A MkW- lhek JhokLro] 
iz/kkukpk;Z] ofj"B ek/;fed fo|ky;] lkjkxkao us 
^^vkxyh ih<+h ds fy, oSf'od Lrj ij dU;kvksa dk 
l'kfDrdj.k^^ fo"k; ij rFkk Jherh izhrh pUnzkglkuh us 
^^Hkkjr dks l'kDr cukus ds fy, xkaoksa esa dU;kvksa esa 
iks"k.k^^ fo"k; ij oDrO; fn,A MkW- yrk ,oa MkW- lq'khy ds- 
'kekZ us dk;ZØe dk leUo; fd;kA 

iwjd laLFkku vuqla/kku lfefr  ¼7-8 Qjojh] 2022½

laLFkku dh iwjd vuqla/kku lfefr dh cSBd Hkk—vuqi-jk-
tS-LVªs-iz-la-] jk;iqj ds funs'kd MkW- ih- ds- ?kks"k dh 
v/;{krk esa gqbZA bl cSBd esa mu iqjkuh ifj;kstukvksa dh 
izxfr dh leh{kk dh xbZ tks iw.kZ gksus ds dxkj ij FkhaA 
leh{kk ds i'pkr mfpr flQkfj'ksa dh xbZaA v/;{k us 
oSKkfudksa ls cy nsrs gq, dgk fd os izdk'kuksa] ckº; 
foÙkiksf"kr ifj;kstukvksa ds fy, vkosnu djus] le; 
izca/ku vkfn dks egÙkk nsaA

fo'o nygu fnol ¼10 Qjojh] 2022½

LFkk;h [kk| mRiknu ds Hkkx ds :i esa] fo'o nygu 
fnol dk vk;kstu fd;k x;k rkfd nyguksa ds ikS"kf.kd 
,oa i;kZoj.kh; ykHkksa ds ckjs esa tuekul ds chp 
tutkx`fÙk QSykbZ tk ldsA MkW- ih- ds- ?kks"k] funs'kd] us 

nyguksa ij tkx#drk QSyk, tkus dh vko';drk ij 
cy fn;kA MkW- nhid 'kekZ] izHkkxk/;{k] vkuqoaf'kdh ,oa 
ikni iztuu izHkkx] vkbZthdsoh] jk;iqj us ^^nyguksa esa 
pqukSfr;ka ,oa volj^^ 'kh"kZd ij ,d okrkZ dh izLrqfr dhA 
blds vfrfjDr] nyguksa dh [ksrh ds ckjs esa tkx#drk 
QSykus ds fy, ,d fdlku laokn cSBd dk Hkh vk;kstu 
fd;k x;kA

jk"Vªh; foKku fnol ¼28 Qjojh] 2022½

jk"Vªh; foKku fnol dk vk;kstu foKku dh egÙkk ds ckjs 
esa tkx#drk QSykus gsrq ^^LFkk;h Hkfo"; ds fy, foKku 
,oa izkS|ksfxdh esa ,dh—r vfHkxe^^ 'kh"kZd ij vk;ksftr 
fd;k x;kA MkW- lh- vkj- gtkjk] vkbZthdsoh] jk;iqj ds 
iwoZ dqyifr] us foKku fnol dh egÙkk rFkk —f"k foKkuksa 
esa mldh ;k=k ds ckjs esa ckr dhA  

varjkZ"Vªh; efgyk fnol ¼08 ekpZ] 2022½  

Hkk—vuqi-jk-tS-LVªs-iz-la- esa vk;ksftr varjkZ"Vªh; efgyk  
fnol ds nkSjku utnhdh xkaoksa] jk"Vªh; xzkeh.k vkthfodk 
fe'ku vkSj Lo-lgk;rk lewgkas ls 100 efgykvksa us Hkkx 
fy;kA bl volj ij] MkW- lq'khy ds- 'kekZ] uksMy 
vf/kdkjh us varjkZ"Vªh; efgyk fnol dh egÙkk ds ckjs esa 
crk;kA blds mijkar MkW- ih- dkS'ky] la;qDr funs'kd 
¼vuqla/kku½ us ^^pkjk mRiknu ,oa pkjkxkg dk laj{k.k^^ 
fo"k; ij( MkW- ,l- ds- vEcLr] la;qDr funs'kd ¼f'k{kk½ us 
^—f"k esa ty ds laj{k.k esa efgyk fdlkuksa dh Hkwfedk^ ij( 
vkSj MkW- vfuy nhf{kr] la;qDr funs'kd ¼,llh,pchvkj½ 
us ^[kjirokj izca/ku eas efgykvksa dh Hkwfedk^ ij okrkZ 
izLrqr dhA MkW- yrk tSu] ofj"B oSKkfud us efgykvksa ds 
l'kfDrdj.k vkSj lekt esa mudh Hkwfedk ds ckjs esa efgyk 
fdlkuksa rFkk dU;kvksa ls okrkZ dhA 

mUur izkS|ksfxfd;ksa ls lacaf/kr mHkjrs vkbZih eqÌksa ,oa 
uoksUes"k laca/kh ifjorZuksa ij dk;Z'kkyk ¼15-16 ekpZ] 2022½

jk"Vªh; —f"k laj{k.k uoksUes"k fuf/k ¼,u , vkbZ ,Q½ ;kstuk 
ds rgr mUur izkS|ksfxfd;ksa ls lacaf/kr mHkjrs vkbZih eqÌksa 
vkSj uoksUes"k laca/kh ifjorZuksa ij nks fnolh; dk;Z'kkyk 

â´SÍæÙ mUæÚUæ ¥æØæðçÁÌ »çÌçßçŠæØæ´ 
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dk vk;kstu fnukad 15-16 ekpZ] 2022 ds nkSjku opqZvy 
eksM esa fd;k x;kA dk;Z'kkyk ds eq[; vfrfFk] MkW- ,u- ds- 
—".kdqekj] iwoZ mi egkfuns'kd ¼ckxokuh½ us vius oDRkO; 
esa bl ckr ij tksj fn;k fd —f"k-ikfjfLFkfrdh dks /;ku 
esa j[krs gq, gekjh lHkh izkS|ksfxfd;ksa dk izlkj fd;k tkuk 
pkfg, D;ksafd os uoksUes"kh gSaA MkW- ih- ds- ?kks"k] funs'kd ,oa 
dqyifr] Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj us bl ckr ij 
cy fn;k fd vkbZih eqÌs izkS|ksfxdh fodkl] muds 
okf.kfT;dj.k esa egRoiw.kZ gSa vkSj os uoksUes"kksa dks Hkh ykHk 
igqapkrs gSaA MkW- ,l- lh- nqcs] lgk;d egkfuns'kd ¼ihih 
,oa ch½] Hkk—vuqi] ubZ fnYyh us u, uoksUes"kksa ds fy, 
vkbZih laj{k.k dh vko';drk ij cy fn;k] tks fodflr 
izkS|ksfxfd;ksa ds okf.kfT;dj.k ds fy, egRoiw.kZ gSaA MkW- 
iadt dkS'ky] la;qDr funs'kd ¼vuqla/kku½] jk-tS-LVªs-iz-la-] 
jk;iqj us vuqla/kku esa ckSf)d lainkvksa dh egÙkk ij tksj 
fn;k tks u, uoksUes"kksa dks xfr iznku dj ldrs gSaA MkW- ds- 
Jhfuokl] lgk;d egkfuns'kd ¼vkbZih ,oa Vh,e½( MkW- 
latho lDlsuk] iwoZ lgk- egkfuns'kd ¼vkbZih ,oa Vh,e½] 
Hkk—vuqi] ubZ fnYyh( MkW- dYiuk 'kkL=h] izca/ku funs'kd] 
,th-gc QkmaMs'ku] ihtsVh,l,;w] gSnjkckn( MkW- lq/kk 
eSlwj] lhbZvks] ,xzhuksosV bafM;k fyfeVsM] MkW- izkph 
vxzoky] fcjkd ¼MhchVh½ vkSj MkW- f'ko nÙk] iz/kku 
oSKkfud vkbZih ,e Vh,e ,dd] Hkk—vuqi us vius-vius 
vuqHko o Kku dks lk>k fd;kA

� Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj( Hkk—vuqi-
vkbZvkbZ,l,l] em( ohihds,,l] vYeksM+k( vesVh 
;wfuoflZVh NÙkhlx<+] jk;iqj vkSj vkbZthdsoh ls 
oSKkfudksa] 'kks/kkfFkZ;ksa] foKku Lukrdksa ,oa Nk=ksa lfgr 50 
ls vf/kd yksxksa us dk;Z'kkyk esa Hkkx fy;kA dk;Z'kkyk esa 
MkW- ,l- ds- tSu] iz/kku oSKkfud vkSj MkW- vk'kh"k ejkBs] 
oSKkfud us leUo; fd;kA 

 

vUunkrk nsoks Hko % ¼23 vizSy] 2022½

vkt+knh dk ve`r egksRlo ds rRoko/kku esa Hkk—vuqi-jk-
tS-LVªs-iz-la- esa vUunkrk nsok Hkoks dk;ZØe dk vk;kstu 
fd;k x;k ftlesa MkW- yrk tSu ,oa MkW- lq'khy ds- 'kekZ us 
leUo; fd;kA MkW- vuwi nkl] iz/kku oSKkfud] 

Hkk—vuqi-mÙkj iwoZ ioZrh; —f"k vuqla/kku ifjlj] f=iqjk 
dsanz] us ^^vkthfodk lqj{kk ds fy, tSfod ,oa 
izk—frd [ksrh dks c<+kok nsuk^^ ij ,d okrkZ dh izLrqfr 
dhA MkW- ih- ds- ?kks"k] funs'kd us NÙkhlx<+ jkT; esa tSfod 
[ksrh iz.kkyh ds vaxhdj.k ij tksj fn;kA fdlku-
oSKkfud okrkZ dk vk;kstu fd;k x;k rkfd tSfod [ksrh 
ds ckjs esa tkx#drk QSykbZ tk ldsA 

fdlku Hkkxhnkjh] izkFkfedrk gekjh vfHk;ku 

¼28 vizSy] 2022½

Hkkjr ljdkj dh egRokda{kh ;kstukvksa ds rgr fofHkUu 
miyfC/k;ksa dks js[kkafdr djus ds fy,] Hkk—vuqi-jk-tS-LVªs-
iz-la- esa fdlku Hkkxhnkjh-izkFkfedrk gekjh vfHk;ku dk 
vk;kstu fd;k x;k ftlesa MkW- ,l- lh- eq[kthZ] izksQslj] 
dhVfoKku vkSj iwoZ Mhu us ^ikni laj{k.k esa Qly 
fofo/khdj.k dh Hkwfedk^ ij oDrO; fn;kA blds ckn MkW- 
,l- ds- oekZ] ofj"B oSKkfud vkSj ihlh] dsohds] egkleqan 
us ̂dsohds ds ek/;e ls Qly fofo/khdj.k dk lao/kZu^ ij 
rFkk MkW- vfuy nhf{kr] la;qDr funs'kd ¼,l lh ,p ch 
vkj½ us ̂NÙkhlx<+ esa Qly fofo/khdj.k ,oa LFkk;h Qly 
l?kurk dh laHkkouk,a^ ij oDrO; fn,A var esa] MkW- ,l- 
ds- vEcLr] la;qDr funs'kd ¼f'k{kk½ us NÙkhlx<+ jkT; esa 
Qly fofo/khdj.k esa ty ds mi;ksx dh Hkwfedk ij tksj 
fn;kA bl vfHk;ku esa 120 ls vf/kd fdlku Hkkx ysdj 
ykHkkfUor gq,A dk;ZØe esa MkW- yrk tSu vkSj MkW- lq'khy 
ds- 'kekZ us leUo; fd;kA  

vkradokn-jks/kh fnol ¼21 ebZ] 2022½

vkradokn-jks/kh fnol dk vk;kstu opqZvy :i esa fnukad 
21 ebZ] 2022 dks fd;k x;k ftlesa MkW- ih- dkS'ky us ns'k 
esa vkradokn-jks/k dh 'kiFk fnykbZA dlMksy dsanz ls 
opqZvy :i esa tqM+s deZpkjhx.kksa ds vykok] dbZ 
deZpkjhx.kksa us bl dk;ZØe esa Hkkx fy;kA

fdlku% xjhc dY;k.k lEesyu ¼31 ebZ] 2022½

Hkkjr ds Lora=rk fnol ds Lej.k esa ^vkt+knh dk ve`r 
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egksRlo^ volj ij] Hkkjr ds ekuuh; iz/kkuea=h us Hkkjr 
ljdkj ds ukS ea=ky;ksa@foHkkxksa dh yxHkx lksyg 
Ldheksa@dk;ZØeksa ds ckjs esa ykHkfFkZ;ksa ls ckrphr dhA 
dk;ZØe dh v/;{krk Jh izgykn flag iVsy] ekuuh; 
dsanzh; jkT; [kk| izlaLdj.k ,oa ty'kfDr us dh ,oa Jh 
lquhy lksuh] laln lnL;] dbZ fo/kk;d vkSj vU; 
egkuqHkko mifLFkr FksA Hkk—vuqi-jk-tS-LVªs-iz-la- }kjk 
vk;ksftr fd, x, dk;ZØe dks ekuuh; iz/kkuea=h ds 11 
cts ds Hkk"k.k ls tksM+k x;kA dk;ZØe dk MkW- vfuy 
nhf{kr] MkW- lq'khy ds- 'kekZ rFkk MkW- ih- ewosUFku us leUo; 
fd;kA 

fo'o i;kZoj.k fnol ¼5 twu] 2022½

bl volj ij ̂ ^tSoizkS|ksfxdh vkSj ihthihvkj j.kuhfr;ksa 
ds ek/;e ls tSfod nckoksa ds izca/k dh laHkkouk,a^^ ij ,d 
osfcukj dk vk;kstu opqZvy :i esa fd;k x;k ftlesa MkW- 
jes'k ds- 'kksUVh] izksQslj] thofoKku foHkkx] Hkkjrh; 
foKku f'k{kk ,oa vuqla/kku laLFkku] fr#ifr] vka/k izns'k 
517507] Hkkjr vkSj izksQslj ,e- ,l- jsM~Mh] QkmaMj ,oa 
v/;{k] ,f'k;u ihthihvkj lkslk;Vh] dUlyVsaV ,oa 
baVjfizfu;ksj] vkWcuZ ;wfuoflZVh] vkWcZu] ;w,l, us oDrO; 
fn,A bl dk;ZØe esa] MkW- ,l- lh- nqcs] lgk;d 
egkfuns'kd ¼ihih ,oa ch½ dh xfjeke;h mifLFkfr Fkh 
ftUgksaus mijksDr nks egkuqHkkoksa ds lkFk bl dk;ZØe esa 
Hkkx fy;kA MkW- jsM~Mh us ̂ ^c<+rh vkcknh dh iwfrZ ds fy, 
LFkk;h [kk| mRiknu gsrq tSfod LVªsl izca/ku ds fy, 
,dh—r ihthihvkj vfHkxe^^ ij oDrO; fn;k] tcfd MkW- 
'kkWUVh us ^^jksx izfrjks/k iznku djus ds fy, 
tSoizkS|ksfxdh; VwYl dk iz;ksx^^ ij oDrO; fn;kA

7oha vuqla/kku lykgdkj lfefr dh cSBd ¼8-9 twu] 
2022½  

Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj dh 7oha vuqla/kku 
lykgdkj lfefr ¼vkj,lh½ dh cSBd izksQlj ,- ,u- 
eq[kksik/;k;] iwoZ dqyifr] vle —f"k fo'ofo|ky;] 
tksjgkV] vle dh v/;{krk esa gqbZA MkW- Vh- vkj- 'kekZ] 
mi egkfuns'kd ¼Qly foKku½] Hkk—vuqi us vius 

izkjafHkd lacks/ku esa izeq[k vuqla/kku laca/kh eqÌksa dk lek/kku 
djus gsrq etcwr lg;ksx o laidZ-lw= LFkkfir djus ds 
vykok] vuqla/kku yhM~l fodflr djus rFkk jk"Vªh; fgr 
ds {ks=ksa dh igpku djus esa jk-tS-LVªs-iz-la- ds iz;klksa dh 
iz'kalk dhA vkj,lh ds v/;{k us laLFkku ds cqfu;knh <kaps 
ds fodkl esa eq[; cnykoksa dh iz'kalk dh vkSj laLFkku ds 
izdk'kuksa dk foekspu fd;kA MkW- ih- dkS'ky] la;qDr 
funs'kd ¼vuqla?kku½ us jk-tS-LVªs-iz-la- dh vuqla/kku izxfr 
rFkk 'kq# fd, x, u, dk;ZØeksa dk fogaxkoyksdu 
¼vksojO;w½ izLrqr fd;kA Hkk—vuqi-,ulhvkbZih,e] 
Hkk—vuqi-,uch,vkbZvkj] Hkk—vuqi-,uch,vkbZ,e] vkSj 
Hkk—vuqi-MhMCY;wvkj lfgr ikni laj{k.k laLFkkuksa ds 
funs'kdksa ds chp mfpr fopkj-foe'kZ fd;k x;k vkSj 
lg;ksxksa ds fy, laHkkfor vuqla/kku {ks=ksa dh igpku dh 
xbZA 

;ksx] moZjd ,oa —f"kokfudh ¼21 twu] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- esa vkt+knh dk ve`r egksRlo ds 
rgr ^^;ksx] moZjd dk larqfyr mi;ksx ,oa 
—f"kokfudh^^ ds vk;kstu ds nkSjku iafMr jfo'kadj 
fo'ofo|ky;] jk;iqj ds ;ksx f'k{kd Jh dkS'ky fd'kksj 
xqIrk us ^csgrj LokLF; ds fy, ;ksxkH;kl^ ij oDrO; 
fn;kA MkW- vfuy nhf{kr] la;qDr funs'kd ¼,l lh ,p ch 
vkj½ us lkekU; :i ls Hkkjr esa vkSj fo'ks"k :i ls 
NÙkhlx<+ esa moZjdksa ds larqfyr mi;ksx ij okrkZ izLrqr 
dh] tcfd MkW- lq'khy ds- 'kekZ us ^tSomoZjd ,oa muds 
mi;ksx^ ij okrkZ dh izLrqfr dhA dqy 96 fdlku bl 
dk;ZØe esa Hkkx ysdj ykHkkfUor gq,A MkW- yrk tSu vkSj 
MkW- lq'khy ds- 'kekZ ds leUo; esa dk;ZØe dks 
lQyrkiwoZd laiUu fd;k x;kA

Lora=rk fnol ¼15 vxLr] 2022½   

MkW- ih- ds- ?kks"k] funs'kd us laLFkku esa ^^gj ?kj frjaxk 
vfHk;ku^^ ds rgr jk"Vªh; /ot Qgjk;k vkSj lHkh 
deZpkjhx.kksa us fnukad 13-15 vxLr 2022 ds nkSjku 
vius-vius ?kj ij jk"Vªh; /ot Qgjk;kA
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8oha laLFkku vuqla/kku lfefr Qz h cSBd ¼29-30 vxLr] 
2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- dh 8oha laLFkku vuqla/kku lfefr 
dh cSBd MkW- ih- ds- ?kks"k] funs'kd] jk-tS-LVªs-iz-la- dh 
v/;{krk esa fnukad 29-30 vxLr 2022 ds nkSjku 
vk;ksftr dh xbZA MkW- ih- dkS'ky] la;qDr funs'kd 
¼vuqla/kku½ us crk;k fd jk-tS-LVªs-iz-la- dh dbZ vuqla/kku 
ifj;kstukvksa dks vU; ikni laj{k.k laLFkkuksa ds lkFk 
vkPNkfnr gq, fcuk varj-laLFkkfud eksM esa fMtkbu 
fd;k x;k gS ftuesa Hkfo"; dh n`f"V ls vuqla/kku djus] 
'kks/k izdk'kuksa esa lq/kkj ykus] vkSj fjiksftVfj;ka 
¼ihihthvkj] tSfod lkefxz;ka½ fodflr djus ij /;ku 
vk—"V fd;k x;k gS rkfd ckº; foÙkiksf"kr ifj;kstukvksa 
gsrq vkosnu fd, tk ldsaA vkj,lh ds v/;{k us bl ckr 
ij tksj fn;k fd jk"Vªh; ,oa varjkZ"Vªh; laLFkkuksa ds lkFk 
lg;ksxksa ij fo'ks"k /;ku fn;k tkuk pkfg, rFkk 
ifj;kstukvksa dks izfrLi/khZ vuqla/kku vuqnku ds fy, 
izLrqr fd;k tkuk pkfg, rkfd foÙkh; lgk;rk izkIr dh 
tk lds vkSj xq.kÙkkRed izdk'kuksa dh la[;k dks c<+k;k tk 
ldsA iz/kku vUos"kdksa ¼ih vkbZ½ us 17 laLFkku foÙkiksf"kr 
ifj;kstukvksa rFkk N% ckº; lgk;rk izkIr foÙkiksf"kr 
ifj;kstukvksa dh izxfr dk izLrqrhdj.k fd;k vkSj leh{kk 
fVIif.k;ksa dk izys[ku fd;k x;kA lHkk us ,dy LokLF; 
ifj;kstuk dh mi-ifj;kstuk ds :i esa] ,d ubZ 
ifj;kstuk rFkk ikap varj-laLFkkfud ifj;kstukvksa dk 
vuqeksnu fd;kA

f'k{kd fnol ¼5 flracj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- esa f'k{kd fnol dk vk;kstu 
fnukad 05-09-2022 dks fd;k x;k ftlesa MkW- ,l- ds- 
vEcLr] la;qDr funs'kd ¼f'k{kk½ izHkkjh us bl volj ij 
oDrO; fn;kA lHkh ,e- ,llh- Nk=ksa] ;qok O;kolkf;dksa 
rFkk vU; lafonk deZpkfj;ksa us bl dk;ZØe esa Hkkx fy;kA 

9oha laLFkku izca/ku lfefr dh cSBd ¼09 flracj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj dh 9oha vkbZ,elh dh cSBd 
MkW- ih- ds- ?kks"k] funs'kd dh v/;{krk esa fnukad 

09-09-2022 dks gkbfczM eksM esa vk;ksftr dh xbZA cSBd dh 
'kq#vkr MkW- ih- ,u- flokfyaxe] izHkkjh ih,ebZ }kjk fiNys 
o"kZ dh miyfC/k;ksa ds izLrqrhdj.k ds lkFk gqbZA Jh ey; 
fo"V] ofj"B iz'kklfud vf/kdkjh us 8oha vkbZ,elh cSBd 
dh flQkfj'kksa dh fjiksVZ ij ,sD'ku Vsdu fjiksVZ izLrqr dhA 
cSBd esa u, dk;Zlwph enksa dk izLrqrhdj.k fd;k x;k ftu 
ij foLrkj ls ppkZ dh xbZA foLr`r ,oa egRoiw.kZ ppkZ djus 

rFkk laLFkku dh izxfr dh fn'kk esa fopkjksa dk vknku-iznku 
djus ds i'pkr] foLr`r dk;Zokfg;ka iwjh dh xbZaA Jh 
vkflQ eksgEen] foRr ,oa ys[kkf/kdkjh us /kU;okn izLrko 
izLrqr fd;kA

varjkZ"Vªh; lkadsfrd Hkk"kk fnol ¼23 flracj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj esa varjkZ"Vªh; lkadsfrd 
Hkk"kk fnol dk vk;kstu fnukad 23-9-2022 dks fd;k x;kA 
Hkk—vuqi-jk-tS-LVªs-iz-la- ds la;qDr funs'kdksa] oSKkfudksa] 
;qok O;kolkf;dksa] deZpkjhx.kksa ,oa Nk=ksa lfgr yxHkx 50 
izfrHkkfx;ksa us bl dk;ZØe esa Hkkx fy;kA Jksrkx.kksa dks 
varjkZ"Vªh; lkadsfrd Hkk"kkvksa dks euk, tkus dh egÙkk ds 
ckjs esa crk;k x;kA MkW- ch- ds- pkS/kjh] ofj"B oSKkfud us 
,d okn-fookn izfr;ksfxrk ^^D;k fnO;kaxrk lQyrk dh 
jkg esa ck/kk gS^^ esa izfrHkkfx;ksa ds fy, fu.kkZ;d ds :i esa 
dk;Z fd;kA izfr;ksfxrk iwjh gksus ds mijkar] mUgksaus viuh 
fVIif.k;ka nhaA bl volj ij] MkW- iadt dkS'ky] la;qDr 
funs'kd ¼vuqla/kku½ vkSj MkW- ,l- ds- vEcLr] la;qDr 
funs'kd ¼f'k{kk½ izHkkjh us lkadsfrd Hkk"kkvksa dh egÙkk ds ckjs 
esa crk;kA okn-fookn ds fotsrkvksa dks izek.k-i= forfjr 
fd, x,A MkW- yrk tSu] ofj"B oSKkfud us dk;Zde dk z
leUo; fd;kA

jk-tS-LVªs-iz-la- dk 11oka LFkkiuk fnol ¼10 vDVwcj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- us viuk 11oka LFkkiuk fnol 
fnukad 10-10-2022 dks euk;kA MkW- v'kksd nyokbZ] eq[; 
dk;Zikyd vf/kdkjh] jk"Vªh; ckjkuh {ks= izkf/kdj.k] —f"k 
vkSj fdlku dY;k.k ea=ky;] Hkkjr ljdkj] eq[; vfrfFk Fks 
ftUgksaus tyok;q ifjorZu ifjn`'; ds dkj.k vtSfod 
fLFkfr;ksa ds rgr tSfod nckoksa dh vU;ksU;fØ;k ij 
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vuqla/kku djus dh vko';drk ij cy fn;kA MkW- fxjh'k 
pUMsy] dqyifr] vkbZthdsoh] jk;iqj vkSj MkW- f'ko dqekj 
vxzoky] leUo;d] bdkMkZ-nf{k.k ,f'k;k ,oa phu {ks=h; 
dk;ZØe vkSj izeq[k] [kk| Qyh vuqla/kku dk;ZØe] 
varjkZ"Vªh; 'kq"dHkwfe —f"k vuqla/kku dsanz eq[; vfrfFk Fks 
ftUgksaus dk;ZØe ds nkSjku laLFkku dks viuh 'kqHkdkeuk,a 
nhaA MkW- im Qjekslk-tkWMZu] xzqi yhMj] ikni fodkl 
thofoKku foHkkx] eSDl Iykad bafLVV;wV vkWQ IykaV czhfMax 
fjlpZ] teZuh us ikni fodkl dks le>us gsrq ek=kRed 
vfHkxeksa ij LFkkiuk fnol O;k[;ku fn;kA MkW- ih- ds- ?kks"k] 
funs'kd ,oa dqyifr] Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj us 
laLFkku }kjk izkIr dh xbZ egRoiw.kZ miyfC/k;ksa dk 
izLrqrhdj.k fd;kA lekjksg ds nkSjku] MkW- fou; dqekj] 
ofj"B oSKkfud ¼—f"k tSoizkS|ksfxdh½ dks vuqla/kku ,oa 
laLFkk fuekZ.k esa fn, x, lexz ;kssxnku ds fy, o"kZ 2021-
22 dk ^^loZJs"B oSKkfud^^ iqjLdkj vkSj MkW- ds- lh- 'kekZ] 
iz/kku oSKkfud ¼—f"k dhVfoKku½ dks laLFkku ds lexz 
fodkl esa ;ksxnku nsus ds fy, ̂ ^LkoZJs"B dkexkj^^ iqjLdkj 
iznku fd;k x;kA dk;ZØe ds nkSjku MkW- ,l- ds- vEcLr] 
iz/kku oSKkfud ,oa la;qDr funs'kd ¼f'k{kk½ us leUo; 
fd;kA fdlku-oSKkfud okrkZ ds nkSjku tSfod LVªsl izca/ku 
ds fy, Mªksu ds iz;ksx ij izn'kZu fd;k x;k vkSj mlds ckn 
—f"k fof/k;ksa rFkk ikni laj{k.k mik;ksa ls lacaf/kr fdlkuksa 
ds eqÌksa dk lek/kku fd;k x;kA

lrdZrk tkx#drk lIrkg ¼31 vDVwcj-6 uoacj] 2022½ 

MkW- lq'khy ds- 'kekZ] uksMy vf/kdkjh us lrdZrk tkx#drk 
lIrkg euk, tkus dh egÙkk ds ckjs esa crk;k ftls fnukad 
31 vDVwcj ls 6 uoacj] 2022 ds nkSjku vk;ksftr fd;k 
x;kA rRi'pkr] ljnkj oYyHkHkkbZ iVsy dh t;arh ds 
volj ij funs'kd] MkW- ih- ds- ?kks"k us lHkh deZpkjhx.kksa dks 
bZ-lR;fu"Bk ,oa jk"Vªh; ,drk fnol dh 'kiFk fnykbZA 
mUgksaus vius lacks/ku esa lHkh deZpkjhx.kksa dks dk;kZy; esa 
Hkz"Vkpkj dh jksdFkke ds ckjs esa tkx#d fd;kA Jh th- ih- 
'kekZ] la;qDr lfpo ¼iz'kk-½ us Hkz"Vkpkj jksdFkke mik;ksa vkSj 
lrdZrk ij fnukad 03-11-2022 dks ,d O;k[;ku fn;kA MkW- 
,l- ds- tSu] lrdZrk vf/kdkjh] Hkk—vuqi-jk-tS-LVªs-iz-la-] 
jk;iqj us jk;iqj ds dqjkZ xkao esa] ljiap dh ekStwnxh esa ,d 
tkx#drk xzke lHkk dk vk;kstu fd;kA

lalnh; jktHkk"kk mi-lfefr dk nkSjk ¼11 uoacj] 2022½

lalnh; jktHkk"kk mi-lfefr us fnukad 14-11-2022 dks 
Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj dk nkSjk fd;kA 
MkW- jhrk cgqxq.kk tks'kh] laln lnL;] izkxjkt ¼Pragraj½ 
f}rh; lfefr dh la;kstd vkSj Jherh laxhrk ;kno] 
laln lnL;] jktHkk"kk vkSj lquhy lksuh] laln lnL;] 
jk;iqj us cSBd esa Hkkx fy;kA MkW- ,l- lh- nqcs] lgk;d 
egkfuns'kd & iknilaj{kd ,oa tho lqj{kk us Hkk—vuqi 
eq[;ky; ds izfrfuf/k ds :i esa rFkk Jh vkj- Mh- 'kekZ] 
jktHkk"kk vuqHkkx] Hkk—vuqi eq[;ky;] us cSBd esa Hkkx 
fy;kA 

fo'o e`nk fnol ¼5 fnlacj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la-] jk;iqj us 'kh"kZd ^^e`nk,a % tgk¡ 
[kk|kUu dh mRifÙk gksrh gS^^ ij fnukad 05-11-2022 dks 
gkbfczM eksM esa fo'o e`nk fnol vk;ksftr fd;kA dk;ZØe 
dh eq[; vfrfFk] ekuuh;k Jherh vfurk ;ksxsUnz  'kekZ] 
fo/kk;d] /kkjlhok iz[kaM] jk;iqj us viuh mifLFkfr ls 
lekjksg dh xfjek c<+kbZA mUgksaus NÙkhlx<+ esa e`nk 
LokLF; fLFkfr;ksa ds laca/k esa] fo'ks"k :i ls e`nk LokLF; esa 
lq/kkj ykus gsrq dEiksLV ,oa oehZdEiksLV rS;kj djus ds 
ckjs esa ckr dhA bl dk;ZØe esa] MkW- vkj- ds- voLFkh] 
ofj"B rduhdh ijke'kZnkrk] ,uvkj,,] ubZ fnYyh us e`nk 
,oa larqfyr iks"k.k vkSj [kk| lqj{kk ij ppkZ dhA MkW- 
xkSre jkW;] izeq[k] dsohds] jk;iqj us i'kq lalk/kuksa dh 
Hkwfedk lfgr e`nk LokLF; ds iqu:)kj esa dk;kZRed 
xfrfof/k;ksa ds ckjs esa ckr dhA MkW- ih- ds- ?kks"k] jk-tS-LVªs-iz-
la- us LFkk;h —f"k ds fy, e`nk LokLF; esa lq/kkj ykus gsrq 
dkcZu i`FkDdj.k vkSj e`nk tSofofo/krk ij tksj fn;kA 
fdlkuksa] deZpkjhx.kksa] ;qok O;kolkf;dksaa lfgr 140 ls 
vf/kd yksxksa us bl dk;ZØe esa opqZvy rFkk HkkSfrd :i esa 
Hkkx fy;kA MkW- lq'khy ds- 'kekZ] iz/kku oSKkfud vkSj 
uksMy vf/kdkjh] dk;Zdz e dk us leUo; fd;kA 

iapo"khZ; leh{kk cSBd ¼13-14 fnlacj] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- iapo"khZ; leh{kk cSBd MkW- ,l- 
,l- pgy] iwoZ dqyifr] ,eih;w,Vh mn;iqj dh v/;{krk 
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esa fnukad 13-14 fnlacj 2022 dks jk-tS-LVªs-iz-la-] jk;iqj esa 
vk;ksftr dh xbZ] ftlesa MkW- ch- ,y- tykyh] iwoZ 
Mhvkj,l ,p,;w] fglkj ,oa laLFkkid funs'kd] 
Hkk—vuqi-,ulhvkbZih,e ubZ fnYyh( MkW- ,l- oh- ljksn] 
iwoZ vuqla/kku funs'kd] ihMhdsoh vdksyk( MkW- dqynhi 
flag] iwoZ funs'kd] ,uchihthvkj ubZ fnYyh( vkSj izeq[k] 
thu cSad bØhlsV( MkW- ,e- —".kk jsM~Mh] iwoZ izeq[k] ikni 
laj{k.k] vkbZvkbZ,pvkj] cSaxyw#( MkW- ts- ,l- feJk] 
funs'kd] MhMCY;wvkj tcyiqj( vkSj MkW- vfuy nhf{kr] 
la;qDr funs'kd] Hkk—vuqi-jk-tS-LVªs-iz-la- lnL; lfpo ds 
:i esa mifLFkr FksA MkW- ih- ds- ?kks"k] funs'kd us ctV 
mi;ksx] deZpkfj;ksa dh infLFkfr] vkSj laLFkku dh fofM;ks 
fQYe ds lkFk jk-tS-LVªs-iz-la- esa bZ,Qlh ds vuqlkj dh xbZ 
ubZ igyksa lfgr laLFkku ds fØ;kdykiksa ds ckjs eaas foLrkj 
ls crk;kA MkW- vfuy nhf{kr] lnL; lfpo us Hkk—vuqi-
jk-tS-LVªs-iz-la-] jk;iqj dh fiNyh D;wvkjVh ij ,Vhvkj dk 
izLrqrhdj.k fd;kA MkW- ih- dkS'ky] la;qDr funs'kd 
¼vuqla/kku½ us Hkk—vuqi-jk-tS-LVªs-iz-la- dh vuqla/kku 
miyfC/k;ksa dk izLrqrhdj.k fd;k x;k] tcfd MkW- ,l- ds- 
vEcLr] la;qDr funs'kd ¼f'k{kk½ us f'k{kk laca/kh miyfC/k;ksa 
dk izLrqrhdj.k fd;kA

� MkW- ,l- ,l- pgy] v/;{k] us viuh izkjafHkd 
fVIif.k;ksa esa bl ckr ij tksj fn;k fd laLFkku dks csgrj 
laidZ-lw= vkSj vknku-iznku dk;ZØe c<+kus pkfg, rkfd 
laLFkku ds y{; dks izkIr fd;k tk ldsA lnL;ksa dh jk; 
;g Fkh fd laLFkku ds ikl vuqla/kku vkSj f'k{kk ds fy, 
fofHkUu fo"k;-'kk[kkvksa esa ladk; lnL;ksa dh iw.kZ tu'kfDr 
gksuh pkfg, vkSj rnuqlkj mR—"Vrk gkfly djus gsrq 
laLFkku ds vf/kns'k dh laxrrk esa dk;ZØe cuk;k tkuk 
pkfg,A D;wvkjVh us fnukad 14-12-2022 dks vuqla/kku 
QkeZ vkSj iz;ksx'kkykvksa dk nkSjk fd;k ftlds ckn 
D;wvkjVh us oSKkfudksa ,oa Nk=ksa ls muds vuqla/kku 
dk;ZØe ds ckjs esa rFkk laLFkku ls mEehnksa ds ckjs esa 
ckrphr dhA blds vykok] D;wvkjVh us laLFkku ls tqM+s 
p;fur fdlkuksa dh vkthfodk ds mRFkku ds fy, muls 
rduhdh buiqV izkIr djus rFkk laLFkku esa py jgs 
fofHkUu vkmVjhp dk;ZØe ls vU; ykHk izkIr djus ds ckjs 
esa ckrphr dhA D;wvkjVh dh cSBd ds volj ij] tSfod 
LVsªsl ds laca/k esa nks rduhdh fjiksVsZa tkjh dh xbZaA   

,llh,lih] Vh,lih ,oa ,ubZ,p xfrfof/k;ka

—f"k fdV forj.k ¼25 Qjojh] 2022½

¼fou; dqekj] yfyr ,y- [kjfcdj] ,l- ds- 'kekZ] 

ts- Jh/kj] ds- lh- 'kekZ ,oa vfuy nhf{kr½

fVYnk ds pkj xkaoksa ls lacaf/kr 10 [ksfrgj ifjokjksa dks dqy 
50 e/kqeD[kh ikyu fdVsa forfjr dh xbZa vkSj e/kqeD[kh 
ikyu esa fdVksa dk mi;ksx djus ds fy, mUgsa mfpr 
izf'k{k.k fn;k x;kA

lCth cht fdV vkSj vkS"k/kh; ikni ¼08 ekpZ] 2022½ 

,llh,lih ds varxZr fdlkuksa dks lCth cht fdV vkSj 
vkS"k/kh; ikniksa dk forj.k fd;k x;kA

lksyj iai forj.k ¼28 ekpZ] 2022½

¼,l- ds- 'kekZ½

fVYnk vkSj /kkjflok iz[kaMksa ds fdlkuksa dks nks lksyj iai ¼3 
,pih ds½ forfjr fd, x,A

tyok;q vuqdwy i'kq/ku vk/kkfjr vkbZ,Q,l ,oa 
—f"kokfudh vk/kkfjr vkbZ,Q,l ¼18 vizSy] 2022½

¼vfuy nhf{kr] fcuksn ds- pkS/kjh] yrk tSu½

Hkk—vuqi-jk-tS-LVªs-iz-la- esa fnukad 08-04-2022 dks i'kq/ku 
vk/kkfjr ,dh—r —f"k iz.kkyh ¼,y vkbZ ,Q ,l½ vkSj 
—f"kokfudh vk/kkfjr vkbZ,Q,l ¼, vkbZ ,Q ,l½ dk 
mn~?kkVu fd;k x;kA

/kku cht forj.k ¼10-20 twu] 2022½

Hkk—vuqi-jk-tS-LVªs-iz-la- }kjk vk;ksftr cht forj.k 
dk;ZØe ds nkSjku] jk;iqj ftys ds fVYnk iz[kaM ls lacaf/kr 
134 [ksfrgj ifjokjksa dks Vh,lih ifj;kstuk ds varxZr 
/kku ¼fdLe Lo.kkZ½ ds 140 fDoaVy izekf.kr chtksa dk 
forj.k fd;k x;kA fdlkuksa dks [kjhQ 2022 ds nkSjku 
LoLFk /kku Qly mxkus ds fy, mRiknu ls lacaf/kr 
izkS|ksfxfd;ksa ds ckjs esa crk;k x;kA blh izdkj] fVYnk 
iz[kaM ds 370 [ksfrgj ifjokjksa dks ,llh,lih ifj;kstuk 
ds varxZr /kku cht forfjr fd, x,A
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fdlku vkoklh; izf'k{k.k fdlkux`g ¼gkWLVy½ dk 
mn~?kkVu ¼10 vDVwcj] 2022½

¼fou; dqekj½

Hkk—vuqi-jk-tS-LVªs-iz-la- fdlku vkoklh; izf'k{k.k 
fdlkux`g dk mn~?kkVu MkW- v'kksd nyokbZ] eq[; 
dk;Zikyd vf/kdkjh] jk"Vªh; ckjkuh {ks= izkf/kdj.k] —f"k 
vkSj fdlku dY;k.k ea=ky;] Hkkjr ljdkj us fnukad 10-
10-2022 dks 11osa LFkkiuk fnol dk;ZØe ds volj ij 
fd;k tc MkW- f'ko dqekj vxzoky] leUo;d] bdkMkZ-
nf{k.k ,f'k;k ,oa phu {ks=h; dk;ZØe ,oa izeq[k] [kk| 
Qyh vuqla/kku dk;ZØe] varjkZ"Vªh; 'kq"dHkwfe —f"k 
vuqla/kku dsanz mifLFkr FksA bl fdlkux`g dks 
,llh,lih ,oa Vh,lih ;kstukvksa ds rgr ykHkkFkhZ 
fdlkuksa dks vYikof/kd vkoklh; izf'k{k.k nsus ds fy, 
fodflr fd;k x;k gSA dk;ZØe dk leUo; MkW- fou; 
dqekj] ofj"B oSKkfud ,oa izf'k{k.k leUo;d us fd;kA 

,Q,Qih LFky] dlMksy esa fdlkuksa dk vkWQ-dSEIkl ,oa 
Kkuo/kZu nkSjk

¼fou; dqekj] Jh/kj ts-½

Hkk—vuqi-jk-tS-LVªs-iz-la- us QkeZj QLVZ dk;ZØe ¼,Q ,Q 
ih½ LFky] dlMksy esa fnukad 17-11-2022 dks ,d fnolh; 
vkWQ-dSEil izf'k{k.k ,oa Kkuo/kZu ¼,Dlikstj½ nkSjk 
vk;ksftr fd;kA ,Q,Qih ds ek/;e ls jk-tS-LVªs-iz-la- 

}kjk xksn fy, x, fofHkUu xkaoksa ls dqy 80 fdlkuksa us 
vusd LFkyksa dk nkSjk fd;k ftuesa dM+dukFk dqDdqV 
ikyu ,oa gSpjh bdkbZ] [kjhZ( lCth [ksr] [kjhZ( ikWyhgkml 
,oa dqDdqV 'ksM] [kjgk( —f"k-izlaLdj.k dsanz ¼, ih lh½] 
cEguh( cdjh ikyu bdkbZ ,oa ,Qlhlh] ckDyk 'kkfey 
gSaA nkSjs ds nkSjku fdlkuksa us fofHkUu lkefxz;ksa dh ykxr] 
'kq) ykHk lfgr visf{kr lkexzh ,oa cqfu;knh <kapk ds ckjs 
esa izxfr'khy fdlkuksa ls ckr dhA blds vfrfjDr] 
fdlku-oSKkfud okrkZ cSBd dk Hkh vk;kstu fd;k x;k 
tgk¡ oSKkfudksa us fdlkuksa }kjk mBk, x, iz'uksa dk 
lek/kku fd;k vkSj fdlkuksa dh vkthfodk esa lq/kkj ykus 
gsrq Kkuo/kZu nkSjs dh egÙkk rFkk ljdkjh ;kstukvksa ds 
ckjs esa crk;kA dk;ZØe dk leUo; MkW- fou; dqekj] 
,llh,lih ,oa Vh,lih izf'k{k.k leUo;d us fd;k vkSj 
MkW- ih- ewosUFku] MkW- ts- Jh/kj us izf'k{k.k dk;ZØe dk 
lapkyu fd;kA 

Vh,lih ds varxZr xfrfof/k;ka ¼2022-23½

¼Jh/kj ts-] lkSE;k nkl] eerk pkS/kjh½

Vh,lih ;kstuk 2022-23 ds vuqlkj] geus 10 fHkUu 
fodkl dk;ksZa dks laiUu fd;k gS ftuls jk;iqj ds fVYnk 
iz[kaM esa 12 xkaoksa] ;kuh dsorkjk] HkkjokfMg] ikpjh] e/kh] 
fHkHkksjh] rnok] jk;[ksM+k] xqek] eqjk] xkSj[ksM+k] Hkkyslqj] 
xqtjk ls lacaf/kr 614 fdlkuksa@,l,pth efgyk,a 
ykHkkfUor gqbZaA
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o"kZ 2022-23 ds nkSjku Vh,lih ;kstuk ds varxZr pykbZ xbZ xfrfof/k;ka

  

dkssBh



,ubZ,p ;kstuk ds rgr xfrfof/k;ka

¼ih- ewosUFku½

,ubZ,p;w] es?kky; dh izxfr

bUD;wcs'ku dsanz] mÙkj-iwoZ ioZrh; —f"k fo'ofo|ky; ¼,u 
bZ ,p ;w½] rqjk ifjlj] if'peh xkjks fgYl] pkfluxsz] 
es?kky;( ftyk okf.kT; vkSj m|ksx dsanz ¼Mhlh vkbZ lh½] 
rqjk] es?kky; ljdkj( vkSj Hkk—vuqi-jk-tS-LVªs-iz-la-] 
jk;iqj] NÙkhlx<+ us xkecsxzs lh ,oa vkjMh CykWd] if'peh 
xkjks fgYl ftys ds varxZr fpfxVpdxzs xkao esa fnukad 
10-14-2022 dks ̂ ^tSfod oU; 'kgn mRiknu dh oSKkfud 
fof/k^^ ij ,d ikap fnolh; dkS'ky izf'k{k.k ,oa dk;Z'kkyk 

dk la;qDr :i ls vk;kstu fd;kA eq[; vfrfFk] izks-okbl 
pkalyj] ,ubZ,p;w] rqjk ifjlj] izksQslj lqtkrk xq#nso] 
bUD;wcs'ku dsanz ds uksMy vf/kdkjh] MkW- vkj- lfldqekj] 
MhlhvkbZlh ds dk;Zdkjh izca/kd] vkSj fpfxVpdxzs xkao ds 
uksDek us bl dk;Z'kkyk esa Hkkx fy;kA blls dqy 150 
fdlku ykHkkfUor gq,A 

dsUnzh; d`f”k fo’ofo|ky; bEQky dh izxfr

mÙkj iwoZ {ks= ¼,u bZ vkj½ esa fdlkuksa ds lkekftd-
vkfFkZd fodkl vkSj dY;k.k ds fy, lh,;w] bEQky rFkk 
Hkk—vuqi-jk-tS-LVªs-iz-la- us fuEufyf[kr {kerk fuekZ.k 
dk;ZØeksa dk la;qDr :i ls vk;kstu fd;kA
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jk-tS-LVªs-iz-la- }kjk vk;ksftr osfcukj@lsfeukj

Hkk—vuqi-jk-tS-LVªs-iz-la- us Nk=ksa ds izf'k{k.k dks c<+kok nsus 
rFkk dfVax ,t {ks=ksa esa xq.kÙkkRed LukrdksÙkj vuqla/kku 
ds fy, nh?kZdkfyd lg;ksx djus gsrq fnukad 23-5-2022 
dks jktekrk fot;jkts flaf/k;k —f"k fo'ofo|ky; ¼vkj 
oh ,l ds MCY;w½] Xokfy;j ¼e/; izns'k½ ds lkFk ,evks;w 
ij gLrk{kj fd,A 

lg;ksxkRed vuqla/kku vkSj LukrdksÙkj Nk=ksa ds izf'k{k.k 
dks c<+kok nsus ds fy, vkPNkfnr vuqla/kku fgrksa rFkk 
lac) xfrfof/k;ksa ds {ks=ksa dks /;ku esa j[krs gq,] jk-tS-LVªs-
iz-la-] jk;iqj vkSj iafMr jfo'kadj fo'ofo|ky; ¼ih vkj 
,l ;w½] jk;iqj ds chp fnukad 01-06-2022 dks ,d vU; 
,evks;w ij gLrk{kj fd,A 

o"kZ 2022 ds nkSjku gLrk{kfjr ,evks;w



The Indian Council of Agricultural Research, New 

Delhi has established two National institutes for 

carrying out research on biotic stress and abiotic 

stress at Raipur, Chhattisgarh and Baramati, Pune, 

Maharashtra, respectively, besides opening Indian 

Institute of Agricultural Biotechnology at Ranchi, 

Jharkand. ICAR-National Institute of Biotic Stress 

Management was started with the vision of 

'Effective mitigation of biotic stresses for 

enhancement of farm prosperity'. The mandate of 

ICAR-NIBSM has been modified accordingly 

which include: 1) Basic, strategic and adaptive 

research on biot ic  s t resses  in  crops and 

2) Development of quality human resources for 

academic excellence, linkage with various 

stakeholders for technology management and policy 

support research. 

Before switching to the School concept, 

ICAR-NIBSM worked  on  fou r  r e sea rch 

programmes in the Section concept, including 

1) Pest and pathogen genetic resources (PPGR) and 

their management, 2) Molecular biology of biotic 

stress reaction, 3) Genetic and molecular resources 

for stress tolerance, and 4) Strategic and adaptive 

research in biotic stress tolerance, during which 18 

institute-funded projects and six externally funded 

projects totalling Rs. 802.76 lakhs were conducted. 

Since April 2021, NIBSM has operated under a 

school-based model, with four schools: School of 

Crop Health Biology Research (CHBR), School of 

Crop Health Management Research (CHMR), 

School of Crop Resistance System Research 

(CRSR), and School of Crop Health Policy Support 

Research (CHPR). Twenty scientists in total, 

including the Director and Joint Directors, have 

been working to form multidisciplinary teams 

within the institution.

Few research gaps were identified based on 
th th

the recommendations of 5  and 6  RAC, QRT 

(2017-22), vision documents and goals of 

sustainable development in Agriculture (SDA) 

before formulation of EFC 2021-26 which includes  

1) Real time estimation of crop losses due to biotic 

stresses, 2) Novel genes and mechanism for biotic 

stress mitigation, 3) Systematic monitoring and 

mapping of invasive and trans-boundary pests, 

4) Climate change effects on pest-pathogen 

in te rac t ions  and  one  hea l th  parameters , 

5) Parameters and mechanism for combined abiotic 

and biotic stresses in crops and, 6) Ecological 

foundation of epidemiology and pest dynamics 

under emerging production systems. According to 

EFC 2021-26, each school was created with a 

distinct goal, thrust areas, flagship programmes, and 

main and sub-programmes that did not overlap. 

Under various programmes, eleven new institute-

funded initiatives, including three flagship projects, 

were developed. 

Forewarning and estimation of agricultural 

losses, novel genes discovery and validation for pest 

resistance, and a national strategic crop health 

monitoring network (NSCHMN) were developed as 

of three flagship programmes. In progress at ICAR-

NIBSM are a few inter-institutional collaborations, 

which include 1) Weed genomics with ICAR-DWR, 

Jabalpur, 2) Exploring rhizopheric microbiome 

diversity and pest dynamics in conservation 

agriculture with ICAR-DWR, Jabalpur, and IARI, 

New Delhi, and 3) Weed genomics lab with ICAR-

DWR, Jabalpur. 3) The impact of climate change on 

human health with ICAR-IIAB, Ranchi and 

GADVASU, Ludhiana and, 4) The discovery of 

novel genes for biotic stress with ICAR-IIHR, 

Bengaluru. Seven research areas, including rice IPM 

modules, real-time crop loss, utilising crop wild 

relatives, diagnostics and barcoding of microbes and 

pathogenic races, genetic groups of sucking insects, 

nano-formulation of insect pheromones, and 

national strategic crop health monitoring network, 

INTRODUCTION
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are in various stages of discussion for collaboration 

with ICAR institutes and the SAUs.

Various agenda pertaining to research, 

education, institute building, and administration 
thwere covered at the 7  Research Advisory 

th
Committee, QRT (2017-22), and 9  Institute 

Management Committee meetings. Out of 25 

national awareness campaigns conducted at 

NIBSM, Garib Kalyan Sammelan and the 

Parliamentary Committee on Official Language are 

two noteworthy national-level awareness activities. 

The modernizat ion of  NIBSM farm, the 

construction of a glass house, the main gate, a 

security hut, faculty housing and residences, an 

electric substation, an overhead water storage tank 

for residences, a tube well, a vehicle parking shed or 

garage, a connectivity road, and a shopping centre 

are just a few of the infrastructure projects for which 

a budget of Rs. 19 crores has been allotted.

Nine M. Sc. (Ag.) students were allotted 

into the six courses of Agricultural Entomology, 

Plant Pathology, Agricultural Microbiology, 

Molecular Biology and Biotechnology, Genetics 

and Plant Breeding, and Agronomy as part of the 

NIBSM education programme, which was launched 

in partnership with ICAR-IARI during 2020-21. Of 

those, eight of the first group of admitted students 

have finished their theses. The second group (2021-

2022), which consists of 16 M. Sc. students from six 

different disciplines, has been working on their 

research problems.

In 2021-2022, 2065.32 lakhs (98%) of the 

2105.43 lakhs budget were used for various 

operations, such as research, administration, and 

institute construction. Out of the 1688 lakhs 

allocated as a budget for 2022-2023, as of 

December 15, 2022, 1108.55 lakhs (65.7%) had 

already been spent.
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 Alleviating biotic stresses for increased agriculture production.

 

 desired plurality and priority

 

OBJECTIVES

Ÿ  Develop relevant policy support research for biotic stress management

             

 

 Effective mitigation of biotic stresses for enhancement of farm prosperity.

MISSION

 

 

 identified areas

 

Ÿ  Basic, strategic and adaptive research on biotic stresses in agriculture

VISION

 

 stakeholders for technology management and policy support research

Ÿ  Provide scholastic leadership in contemporary areas and o�er post- graduate degree in  

Ÿ  Develop suitable research projects in network mode on pernicious pestilence issues with 

MANDATE

Ÿ  Development of quality human resources for academic excellence, linkage with various   
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WEATHER REPORT OF ICAR-NIBSM, RAIPUR

 

Station: Raipur

      

Monthly Meteorological Data: 2022

Month

 Max.

Temp.

 

(°C)

 
Min. 

Temp.

 

(°C)

 
Rain-

Fall

 

(mm)

 
Rainy 

days

 

Relative 

Humidity

 

(%)

 
Vapour 

Pressure

 

(mm)

 Wind 

Velocity

 

(Kmph)

 
Evapo-

ration

 

(mm)

 
Sun 

Shine 

(hours)
I

 
II

 
I

 
II

 

Jan.
 

22
 

25.1
 

13.1
 

20
 

6
 

89
 

50
 

11.4
 

10.9
 

3.1
 

59.8
 

6.2
 

Feb.
 

22
 

29.5
 

13.8
 

4
 

2
 

80
 

31
 

10.5
 

9.9
 

1.6
 

99.5
 

6.9
 

Mar. 22
 

35.9
 

18.1
 

0
 

0
 

79
 

22
 

14.8
 

10.5
 

2.2
 

166.2
 

7.5
 

Apr. 22 041.6 25.2 0 
 

50  28  15.4  11.2  4.2  273  7.1  

May 22 41.1 26.3 40.1 4 61  29  16.9  12.3  3.5  249.1  7.6  

Jun. 22 39.8 36.8 70.5 10 67  39  20.8  19.1  3.8  286  5.8  

Jul. 22 31.4 26 329.4 22 89  72  23.5  22.6  4.2  89.5  3.4  

Aug. 22 31.2
 

25
 

441.1
 

28
 

92
 

78
 

25.3
 

23.7
 

3.9
 

98.2
 

4.1
 

Sep.
 

22
 

31.7
 

24.8
 

168.5
 

10
 

92
 

77
 

22.7
 

22.2
 

2.8
 

78.6
 

4.2
 

Oct.
 

22
 

30.8
 

22.7
 

55.3
 

6
 

90
 

54
 

16.6
 

16.3
 

2.2
 

106
 

7.2
 

Nov.
 

22
 

30.1
 

16.5
 

0
 

0
 

88
 

30
 

12.5
 

10.1
 

1.1
 

78.8
 

7.5
 

Dec.

 
22

 
28.8

 

14.6

 

0

 

0

 

77

 

41

 

15.6

 

12.3

 

4.6

 

70.3

 

5.1

Total

 

-

 

-

 

1128.9

 

88

 

-

 

-

 

-

 

-

 

-

 
1655.0

 

-

Average

 

33.1

 

21.9

 

-

 

-

 

79

 

45

 

17.2

 

15.1

 

3.1

 

-

 

6.1
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School of Crop Health Management 

Research (SCHMR)

Programme: Real-time estimation of crop 

losses

Project: Monitoring, forewarning, and 

estimation of economic losses due to biotic 

stress in rice/ wheat crops using special and 

machine learning techniques
 (CRSCNIBSMSIL202101000047)

(S. K. Ambast, Mallikarjuna, 
J., S. K. Jain, K. C. Sharma, 

R. K. Murali Baskaran)

Timely detection, forewarning and estimation 

of economic analysis due to biotic stresses are 

important for effective crop protection. High 

resolution optical sensors (air/space borne RS) 

along with data analysis techniques (machine 

learning/pattern recognition) enhances the 

scope of accurate detection and forewarning. 

A flagship programme was initiated to assess 

the real-time crop losses in rice and wheat due 

to biotic stress using satellite remote sensing 

data and machine learning technique with 

specific objectives (a) to develop methodology 

for real time surveillance, disease detection and 

forewarning system using satellite remote 

sensing data and (b) to develop integrated 

predictive model for estimation of economic 

losses due to biotic stresses. Few basic 

information including satellite remote sensing 

(SRS) data from Earth Explorer platform 

(Sentinel-2; Resolution-10 m; Date of Pass-

22.10.2021 & 27.10.2021) were retrieved and 

pre-processed with base map to extract 

geometrically corrected image of the study area 

(Raipur district) (Fig. 1a,b,c).
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Fig. 1b. Map of Raipur District: Overlay on RS image

Fig. 1c. Extracted RS image of Raipur District

Extensive field survey in two different transects 

was made to collect ground control points in 

prevailing rice crop during kharif 2022. The 

geographical coordinates were monitoring 

through a hand held global positioning system. 

Although several patches of rice crop which 

were affected due to yellow stem borer (YSB) 

and brown plant hopper (BPH) were observed 

but the severity of attack was very low (mostly 

between 5-10%). An attempt would be made to 

establish the relationship between reflectance 

characteristics with the ground control points. 

Further, a framework for crop surveillance and 

integration of hybrid prediction model would 

be developed.

Fig. 1a. RS Data (Sentinel-2: 22.10.2021)



Programme: Climate change effects on 
chemical ecology and One health parameter

Project: Development of plant volatile 
organic compounds (VOCs) repository for 
pest management  
(CRSCNIBSMSIL202100300040)

Standardization of organic solvents for 
trapping of plant volatiles induced by rice 
yellow stem borer

(K. Murali Baskaran, Yogesh Yele, 
K. C. Sharma)

Organic solvents may vary in their efficiency to 
wash and dissolve the plant volatiles trapped in 
the absorbent through dynamic volatile trapping 
unit. In order to find out a suitable solvent for 
trapping maximum number of plant volatiles 
induced by insects and other treatments, an 
experiment was conducted with rice yellow 
stem borer. Potted rice plants (cv. Swarna), 
aging 25 days were infested with yellow stem 
borer @ one second instar/plant. Potted rice 
plants were maintained in undisturbed 
condition for 12-15 hrs and subject to dynamic 
plant volatile trapping unit after covering the 
soil surface with aluminium foil sheet, for five 
hours. After running five hours, the adsorbent 
along with volatiles were collected and washed 
in ethyl acetate and dichloromethane, 
separately and analysed through GC-MS. 

The adsorbent with volatiles was exposed 
directly in thermal desorption of GC-MS. The 
volatile profiles detected were compared to 
identify efficient method for trapping maximum 
number of compounds.

A total of seven, 39 and 40 compounds 
were detected, using GC-MS when adsorbent 
alone, adsorbent washed in ethyl acetate (EA) 
and adsorbent washed in dichloromethane 
( D C M ) ,  r e s p e c t i v e l y .  Tw e n t y - t w o 
hydrocarbons were detected in DCM as 
compared to only six compounds in EA. 
Similarly 11 acids, alcohols and esters and 
seven other compounds in DCM and 17 acids, 
alcohols and esters and 16 other compounds in 
EA were detected. On considering the number 
of hydrocarbons appeared, it is concluded that 
DCM is efficient to wash and collect volatiles 
from adsorbent (Fig. 2).

Volatile profiles induced by yellow stem borer 
and chemical elicitor in rice

Potted rice plants (cv. Swarna), aging 25 days 
infested/treated with yellow stem borer and 
jasmonic acid 5 mM. The volatiles were trapped 
with dynamic volatile trapping unit as 
mentioned above. After running five hours, the 
adsorbent along with volatiles were collected 
separately, washed in dichloromethane and 
filtered through Whatman no. 1 filter paper. 
Three samples containing volatiles emitted 
from soil and induced by yellow stem bore and 
JA treatment were detected through GC-MS. 

A total of 37 compounds, induced by 
rice yellow stem borer were detected which 
included 25 hydrocarbons belonging to alkanes 
and alkenes (Tetracontane; Hexacontane; 
D o t r i a c o n t a n e ;  P e n t a t r i a c o n t a n e ; 
Tetrapentacontane, Dodecane; Hexadecane;  
Heptadecane;  Octadecane; Cyclododecane; 
Dodecane,2,6,11-trimethyl-; Decane, 1-iodo-; 
2 , 6 , 1 0  T r i m e t h y l t r i d e c a n e ;  
Nonadecane,2,6,10,14,18-tetramethyl-, 
Nonadecane,2,6,10,14,18-pentamethyl-; 

HC: Hydrocarbons; AAE: Acid, alcohol, ester; 
EA: Ethyl acetate; DCM: Dichloromethan
Fig 2. Composition of volatiles in different extraction 
methods
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octadecane,2,6,10,14,18-tetramethyl-; 
Nonane, 5-methyl-5-propyl; Heneicosane; 
Eicosane; Tetracosane;  Z-5-Nonadecene; 
1-undecanol, 1-Decanol, 1-Hexadecanol, 
1-Tetradecanol 25) and 12 belonging to acids, 
esters, alcohols (Carbonic acid, decyl 
heptadecyl ester; Docosyl nonyl ether; Nonyl 
tetracosyl ether; Nonyl  octacosyl ether; 
1-undecanol ; 1-Decanol; Formic acid, decyl 
ester; Butenedioic acid (Z), monododecyl ester 
(3) ;  1 -Hexadecanol ;  1 -Tet radecanol ; 
Benezenepropanoic acid). 

Only 15 compounds were detected in 
jasmonic acid 5 mM induced profile, out of 
which 10 were hydrocarbons and 5 were acids, 

esters and alcohols. Six compounds including 
Hexatriacontane, Octacosane, 2-methyl-; 
2-Methyl pentacosane, Carbonic acid, decyl 
pentadecyl ester;  Carbonic acid, decyl 
hexadecyl ester  and Carbonic acid, decyl 
octadecyl ester present in JA induced profile 
have not appeared in YSB induced profile (Fig. 
3).

Nine compounds detected using GC-
M S  T e t r a c o n t a n e ;  H e x a c o n t a n e ; 
D o t r i a c o n t a n e ;  P e n t a t r i a c o n t a n e ; 
Tetrapentacontane, Heneicosane;  Tetracosane, 
Carbonic acid, decyl heptadecyl ester and 
Docosyl nonyl ether have appeared in both the 
profiles, induced by YSB and JA alone (Fig. 4).

HC: Hydrocarbons; AAE: Acid, alcohol, ester 

Fig 3. Volatiles shared by YSB & JA
Fig 4. Volatiles emitted/induced by soil, YSB and JA

Screening of major synthetic form of volatiles 

induced by rice yellow stem borer and jasmonic 

acid to T. japonicum response through choice 

test

Twenty selected synthetic chemicals detected 

through GC-MS were screened at two 

concentrations of 200 (2 mg/10 mL) and 500 

ppm (5 mg/10 mL) by adding appropriate 

quantity of distilled HPLC grade hexane for 

their efficacy on parasitic activity of 

T. japonicum. Corcyra egg card measuring 7 × 2 

cm and holding approximately 80-100 eggs 

were subject to treatment through choice test. 

Egg card containing hexane washed eggs were 

treated with synthetic chemicals at two 

concentrations separately and shade dried.  

Hexane washed and untreated eggs of Corcyra 

were considered as negative and positive 

controls, respectively. The egg cards  were 

arranged in  a plastic container (8.5 cm diam; 

5 cm height) @ 22 egg cards/container and the 

parasitoids were released at the centre @ 1:6 

ratio (parasitoids: treated eggs). The per cent 
th

parasitization was observed on 7  day after 

exposure. Each treatment was replicated twice.  



Table 6. Per cent parasitism by T. japonicum, as influenced by YSB and JA induced volatiles in rice

YSB: Yellow stem borer; JA: Jasmonic acid; DAI: Days after inoculation

S. No. Compounds 
Molecular 
formula 

% parasitism by T. japonicum on 7th DAI 

200 ppm 500 ppm 

1. Dodecane C12H26 52.1
m

 58.4
n

 

2. Tetradecane C14H30 72.6
g

 70.5
h

 

3. Pentadecane C15H30 36.5
o

 40.6
o

 

4. Hexadecane C16H34 31.4
p

 39.1
p

 

5. Octadecane C18H38 94.8
a

 92.5
b

 

6. Nonadecane C19H40 35.6
o

 31.7
q

 

7. Eicosane C20H42 93.8
b

 92.5
b

 

8. Heneicosane C21H24 75.4
f

 77.2
e

 

9. Docosane C22H46 90.8
d

 91.8
c

 

10. 3- Methylpentacosane C24H54 91.0
d

 90.5
d

 

11. Hexacosane C26H54 70.2
h

 74.4
f

 

12. 2-methyl heptacosane C28H58 54.2
l

 62.2
m

 

13. Cyclohexane, docosyl C28H56 64.5
i

 71.6
g

 

14. Octacosane, 2-methyl C29H60 62.4
j

 64.1
l

 

15. 2-methyltriacontane C31H46 51.8
m

 68.4
j

 

16. Dotriacontane C32H66 47.1
n

 57.5
n

 

17. Tetrapentacontane C54H110 58.5
k

 65.2
k

 

18. Hexacontane C60H122 59.1
k

 69.4
i

 

19. Tridecanoic acid C13H26O2 78.9
e

 75.1
f

 

20. n-Hexadecanoic acid C16H32O2 91.4
d

 90.4
d

 

21. Hexane washed eggs - 26.8
t

 28.1
r

 

22. Untreated control eggs - 92.1
c

 94.5
a

 

SEd - 0.301 0.284 

CD (p<0.01%) - 0.824 0.767 
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More than 90% parasitization by 
th

T. japonicum was recorded on 7  day after 
exposure at 200 and 500 ppm of octadecane, 
eicosane, 3-methylpentacosane, docosane and 
n-hexadecanoic acid which was comparable with 
untreated eggs (92.1%) and only 26.8% to 28.1% 
parasitization in case of hexane treated eggs. 
Around 60% to 70% parasitization on eggs 
treated with Tetradecane, Heneicosane, 
H e x a c o s a n e ,  C y c l o h e x a n e ,  d o c o s y l , 
2-methyl t r iacontane,  Hexacontane and 
Tridecanoic acid was recorded. Pentadecane, 
Hexadecane and Nonadecane least supported to 
the  wasps  to  cause  only  30% to  40% 
parasitization (Table 6).

Effect of chemical elicitors on management of 
chickpea pod borer

During the rabi 2021-22, a field trial was 
conducted on the chickpea crop (cv. RVG 202) to 
evaluate the efficacy of priming with four 
chemical elicitors at two concentrations on 
imparting tolerance against pod borer. Chickpea 
seeds were dibbled on 16.12.2021 with a spacing 
of 30 cm × 10 cm in field no. 71 of the research 

farm (Fig. 6). Ten treatments evaluated in field 
experiment were T : salicylic acid (2.5 mM); 1

T : salicylic acid (5 mM); T : methyl salicylate 2 3

(2.5 mM); T : methyl salicylate (5 mM); 4

T : jasmonic acid (2.5 mM); T : jasmonic acid 5 6

(5 mM); T : chitosan (2.5 mM); T : chitosan 7 8

(5 mM); T : carrier spray alone; T : Control. 9 10

Each treatment was replicated thrice and 
each replication measured 3 × 3 m. An isolation 
distance of 1 m between two treatments and 3 m 
between two replications to restrict the movement 
of plant volatiles induced by elicitor application. 
Four elicitors were sprayed at two concentrations 
of 2.5 and 5 mM, using one liter hand operated 
sprayer on 30 and 40 days after dibbling of 
chickpea seeds. A treatment area without 
application of elicitors was considered as an 
untreated check (control) (Fig. 5). No insecticide 
was applied throughout the experimental period. 
Observations on number of larvae/10 plants was 
recorded on 37, 44, 51, 58 and 65 days after 
sowing. The per cent pod damage was recorded 
on 79, 86 and 93 days after sowing. Grain yield 
was recorded at the time of harvest (kg/ha).

Fig 6. Experiment set-up in evaluation of chemical elicitor against wheat pink stem borer

Four elicitors were sprayed at two 
concentrations on 35 and 45 days after dibbling of 
wheat seeds. A treatment area without application 
of elicitors was considered as an untreated check 
(control). No insecticide was applied throughout 

the experimental period. Observations on per cent 
dead heart was recorded on 42, 49, 56 and 63 days 
after sowing. The per cent white ear was recorded 
on 73, 83 and 93 days after sowing. Grain yield 
was recorded at the time of harvest (kg/ha).



Table 7. Larval population and pod damage in chickpea, as influenced by chemical elicitor

Treatment*  Larvae/
10 

plants  

% reduction 
over control  

% pod 
damage 

% reduction 
over control 

Yield 
(kg/ha) 

% increase 
over 

control 

Salicylic acid  
2.5 mM  

30.30bc  17.51  10.33d 15.67 2466.67e 9.46 

Salicylic acid  
5 mM  

29.40b  19.96  9.72c 20.65 2488.89c 11.44 

Methyl salicylate 
2.5 mM  

30.20b  17.78  10.30d 15.92 2477.78d 9.87 

Methyl salicylate 
5.0 mM  

29.20b  20.50  9.88c 19.35 2488.89c 10.27 

Jasmonic acid  
2.5 mM  

26.73a  27.23  9.34b 23.76 2600.00b 14.10 

Jasmonic acid  
5.0 mM  

25.80a  29.76  8.59a 29.88 2622.22a 14.83 

Chitosan 2.5 mM  32.86d  10.54  11.28e 7.92 2344.44g 4.74 

Chitosan 5 mM  31.79cd  13.45  11.06e 9.71 2377.78f 6.07 

Control  36.73e  --  12.25f -- 2233.33h -- 

SE(d)  0.127  --  0.063 -- 0.0001 -- 

CD (P>0.01%)  0.172  --  0.087 -- 0.0002 -- 

 *Mean of three replication
Means followed by same letter(s) are not significantly different

Two rounds of application of chemical elicitors 
th that 2.5 and 5 mM on 30  and 40  days after 

sowing of chickpea reduced the larval 

population of pod borer and pod damage. The 

maximum reduction of larval population 

(29.76%; 25.8 larvae/10 plants) was recorded in 

the treatment of jasmonic acid (JA) 5 mM, 

followed by JA 2.5 mM (27.23%; 26.73 

larvae/10 plants). The effects of salicylic acid 

(SA) and methyl salicylate (MeSA) on the 

population of pod borer in chickpea were on a 

par with each other, recording the reduction in 

larval population from 17.51% to 20.50% 

(29.20 to 30.30 larvae/10 plants) while in the 

control, it was 36.73 larvae/10 plants. The 

reduction in pod damage in JA 5 mM (29.88%; 

8.59% pod damage) was significantly different 

from JA 2.5 mM (23.76%; 9.34% pod damage). 

SA and MeSA at 5 mM provided equal 

reduction in pod damage which ranged from 

19.35% to 20.65% reduction over control 

(9.72% to 9.88% pod damage). At two 

concentrations of chitosan (2.5 & 5.0 mM), the 

reduction in larval population and pod damage 

ranged from 10.54% to 13.45% and 7.92% to 

9.71%, respectively. The highest grain yield 

was recorded in the treatment of JA 5 mM 

(2622.22 kg/ha) which was 14.83% higher than 

the control (2233.33 kg/ha) while in the 

remaining treatments, the increase of yield over 

the control ranged from 4.74% to 14.10% 

(Table 7).
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Effect of chemical elicitors on management of 
wheat pink stem borer

During the rabi 2021-22, a field trial was 
conducted on the wheat crop (cv. HI1544) to 
evaluate the efficacy of priming with four 
chemical elicitors at two concentrations on 
imparting tolerance against pink stem borer. 
Wheat seeds were dibbled on 16.12.2021 with a 

spacing of 30 cm × 10 cm in field no. 71 of the 
research farm (Fig. 6). Ten treatments evaluated 
in field experiment were T : salicylic acid 1

(8 mM); T : salicylic acid (16 mM); T : methyl 2 3

salicylate (8 mM); T : methyl salicylate 4

(16 mM); T : jasmonic acid (2.5 mM); 5

T : jasmonic acid (5 mM); T : chitosan 6 7

(2.5 mM); T : chitosan (5 mM); T : carrier spray 8 9

alone; T : Control. 10

Fig 6. Experiment set-up in evaluation of chemical elicitor against wheat pink stem borer

Four elicitors were sprayed at two 
concentrations on 35 and 45 days after dibbling 
of wheat seeds. A treatment area without 
application of elicitors was considered as an 
untreated check (control). No insecticide was 
applied throughout the experimental period. 
Observations on per cent dead heart was 
recorded on 42, 49, 56 and 63 days after sowing. 
The per cent white ear was recorded on 73, 83 
and 93 days after sowing. Grain yield was 
recorded at the time of harvest (kg/ha).

Two rounds of foliar application of JA 5 

mM reduced the dead heart symptom by 34.01% 

(3.74% dead heart), followed by JA 2.5 mM, SA 16 

mM and SA 8 mM, recording a reduction of dead 

heart to 29.63% (3.99% dead heart), 24.16% 

(4.30% dead heart) and 22.90% (4.37% dead heart), 

respectively. Chitosan at 2.5 and 5 mM caused 

reduction in dead heart by 12.35% and 11.99%, 

respectively which were on a par with each other. 

The per cent white ear was the lowest in plots treated 

with two rounds of JA 5 mM (31.17% reduction 

over control), followed by JA 2.5 mM and SA 16 

mM while the reduction in white ear ranged from 

12.86% to 18.44% in the treatment of chitosan at 2.5 

mM to 5 mM. The yield of wheat grains was 

increased to 28.78% (4655.56 kg/ha) when treated 

with JA 5 mM and it was 3455.56 kg grains/ha in 

control (Table 8).



Project: Impact of climate change on fitness and gut microbial diversity of fall armyworm, 
Spodoptera frugiperda  (CRSCNIBSMSIL202100400041)

(Yogesh Yele, R. K. Murali Baskaran, Mamta Choudhary, Binod K. Choudhary)

Biology and stage-wise mortality of fall armyworm

Level of infestation of fall armyworm was monitored at weekly interval at ICAR-NIBSM fields during 
late rabi and early kharif sown maize crops. In late rabi, first FAW infestation was noticed on 20-days 

rd
after sowing which reached the peak of 11 % during 3  week of March 22. The average infestation 

th
during late rabi was 7.3. The first FAW infestation was recorded on 20  April, 2022 during early kharif 

st
sown maize. The peak FAW infestation reached to the tune of 32 % in 1  week of May 22 and average 
infestation was 15.6 % (Fig. 7).

* Mean of three replication; DAS: Days after sowing
Means followed by same letter(s) are not significantly different by Tukey's test

Table 8. Larval population and pod damage in wheat, as influenced by chemical elicitor

Treatment* % Dead 
heart 

% reduction 
over control 

% White 
ear 

% reduction 
over control 

Yield 
(kg/ha) 

% increase 
over 

control 

Salicylic acid  

8 mM 4.37cd 22.90 6.00cd 22.08 3633.33f 4.89 

Salicylic acid  

16 mM
 4.30c 24.16

 
5.88bc 23.64

 
3877.78c 

10.89
 

Methyl salicylate 
8 mM

 4.71e
 

16.93
 

6.10d
 

20.78
 

3655.56e
 

5.47
 

Methyl salicylate 
16 mM

 
4.57de

 

19.40
 

6.11cd
 

20.65
 

3855.56d
 

10.37
 

Jasmonic acid 

 

2.5 mM

 
3.99b

 

29.63

 

5.69b

 

26.10

 

3922.22b

 

11.89

 

Jasmonic acid 

 

5.0 mM

 

3.74a

 

34.01

 

5.30a

 

31.17

 

4655.56a

 

25.78

 

Chitosan 2.5 mM

 

4.99f

 

11.99

 

6.28e

 

18.44

 

3588.89h

 

3.72

 

Chitosan 5 mM

 

4.97f

 

12.35

 

6.71e

 

12.86

 

3611.11g

 

4.31

 

Control

 

5.67g

 

--

 

7.70f

 

--

 

3455.56i

 

--

 

SE(d)

 

0.06

 

--

 

0.05

 

--

 

0.0001

 

--

 

CD (P>0.01%)

 

0.08

 

--

 

0.087

 

--

 

0.0002

 

--
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The nucleus culture of FAW was collected from 
maize crop grown at NIBSM farm and grown in 
artificial diet to study the biology and stage-
wise mortality. The neonate larvae, soon after 
hatching were transferred to artificial diet in a 
transparent plastic container separately. The 
study was conducted using 40 FAW larvae. The 
diet was changed as and when required. The 
daily observations were recorded on larval 
moulting and stage-wise mortality. After adult 
emergence, males and females were identified 

and kept one pair separately in matting jar. 
Adult longevity was also recorded separately 
for males and females. Total development 
period from larvae to adult was lasted for 35.47 

th
± 0.58 days on artificial diet while the 6  instar 
had longest duration of 7.77 ± 0.26 days, among 
all other larval stages (Table 9). Total mortality 
from larval to pupal stage was found to be 

th
52.5% (21/40), while 6  instar (prepupal stage) 
contributed highest mortality (40.54%; 15/37) 
among other stages (Table 10).

Fig 7. Fall armyworm infestation on maize during late rabi and early  kharif seasons.

 
Table 10. Stage wise mortality of FAW  

Larval mortality (%)  Total 
larval 

mortality  

Pupal 
mortality  

Total 
mortality  

1st  2nd  3rd  4th  5th  6th  

0% 
(0/40)  

2.5% 
(1/40)  

2.56% 
(1/39)  

0% 
(0/38)  

2.6% 
(1/38)  

40.54% 
(15/37)  

45% 
(18/40)  

13.63% 
(3/22)  

52.5%  
(21/40)  

 
Table 9. Developmental period of the FAW 

Duration (days) Total 
develop
mental 
period 

Larva Pupa Adult Male Female 

1st  2nd  3rd  4th 5th 6th 

2.78 
(±0.07)  

2.95 
(±0.08)  

2.11 
(±0.05) 

2.76 
(±0.10) 

3.08 
(±0.08) 

7.77 
(±0.26) 

7.79 
(±0.16) 

6.42 
(±0.25) 

5.60 
(±0.16) 

7.33 
(±0.24) 

35.47 
(±0.58) 

  

0.42  0.51  0.31 0.59 0.49 1.23 0.71 1.07 0.52 0.71 2.55 



Fig 8. Development of TaqMan based RTPCR molecular assay; 
cT Value for Q fever Dual targets in the bacterial genome

Fig 9. Antibiotic sensitivity pattern of 21 bacterial isolates from mastitis 
milk of cattle

Project: Elucidating the effect of Climate 
Change on One Health Components in 
Different Agroclimatic zones of India
 (CRSCNIBSMCIL202200200051)

(Binod K. Choudhary, Mamta Choudhary, 
Lata Jain, Soumya Dash, Yogesh Yele)

One Health is the view that humans, animals, 
and the environment in which we live are all 
intricately related. Second, it refers to a 
multidisciplinary effort to attain optimal health 
for people, animals, and the environment at the 
local, national, and global levels. It is focused 
mainly on emerging diseases, national food 
secur i ty,  environmental  s tabi l i ty  and 
antimicrobial resistance. 

� Taken as a lead from the previously 
concluded agroecology cross talk project, a 
total of 252  samples from Bastar zone of 
Chhattisgarh were subjected for isolation of  
microbes. A total of 1145 bacterial isolates have 
been identified by 16S rDNA sequence analysis. 
Percentage of recovered isolates from target 
agroecosystem was reported to be Gram 
Negative Bacilli (73%), Gram Positive Bacilli 
(18%),  Gram Posi t ive  Cocci  (6)  and 
unclassified isolates (4%). Bacterial pathogens 
causing diseases in plant, animals and humans 
were identified which belonged to more 90 
different genus and species.

 Validation of Taqman based RT-PCR 
molecular assays for identification of targeted 
genes for identification of vector Borne diseases 
(Mycobacterium Bovis, Q-fever, Leptospirosis 
and Scrub Typhus),  is under progress with 
positive samples. Preliminary RT -PCR data 
shows positive results with cT Value (Fig. 8).

Epidemiology of food borne pathogens 
associated with mastitis in Chhattisgarh

Bovine mastitis, characterized by udder 
inflammation is considered as a threat to both 
dairy industry and public health in the form of 
huge economic loss and also the contaminated 
milk, as a source for spreading of antimicrobial 
resistant bacteria to the environment. The milk 
samples collected from Holstein Friesian cattle 
at a dairy farm located in Raipur were tested 
through California Mastitis Test (CMT) to 
detect the clinical or subclinical mastitis. For 
bacteriological culture, a loopful of milk was 
taken and streaked on BHI and MLA medium. 
The plates were examined for bacterial growth 
at 24 h and 48 h of incubation. On the basis of 
colony morphology, 21 bacterial isolates were 
picked up and characterized, using  biochemical 
reactions and Gram's staining for their 
morphology. Initially these isolates were 
identified as Gram-negative bacilli. 

The antibiotic sensitivity tests were also applied 
to detect the resistant and susceptible pathogens 
to the antibiotics and the results revealed two 
isolates had more than 95% resistance to all the 
antibiotics and complete resistance to 
ampicillin and cefixime (Fig. 9,10). However, 
they were found more susceptible to gentamicin 
and intermediate susceptibility for Amoxyclav 
and Amikacin antibiotics. The routine 
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Fig 11. Properties of potential metabolite identified in 
ethanol extract matrix

fractures, sprains, stroke, angina pectoris, 
myocardial infarction and anti- cancer 
properties (Fig. 11). Similarly, Vitexin 
(apigenin-8-C-glucoside) has been reported to 
have wide range of pharmacological effects. 
Taxifolin is known for inhibiting the fatty acid 
synthase in cancer cells and further spread. The 
table 1 showed the basic characteristics and 
properties of potential metabolite identified in 
ethanol extract matrix.
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Programme: Molecular biology of biotic 
stress reaction

Project: Isolation and characterization of 
secondary metabolites of Chromobacterium 
species for mitigation of biotic stress in 
agriculture (CRSCNIBSMSIL201800700030)

Characterization of crude extract of 
Chromobacterium sp.

Liquid chromatography of ethanolic crude 
extract of Chromobacterium sp. coupled with 
electrospray-orbitrap mass spectrometry

(Binod K. Choudhary, Mamta Choudhary,  
J. Sridhar, S. K. Sharma)

Liquid chromatography electrospray ionisation 
ion-trap mass spectrometry (LC-MS/MS) 
conducted at CIFE and IIT Mumbai has 
confirmed the presence of violacein in purified 
purple pigment. For detailed analysis, the 
samples were segregated into various 
metabolites including Kumarnanin, Vitexin, 
muscone, taxifolin, rotenone, sirolimus, 
nigericin, and L-tyrosine. Among them, 
muscone has wide spectrum anti-fibrotic, anti-
inflammatory, anti-oxidant, anti-apoptotic and 
anti-tumour and extensively used for treating 

Fig 10. Resistance of bacteria to antibiotics

antimicrobial sensitivity tests can guide for 
formulation of strategies for effective treatment 
against mastitis.



Fig 12. Genome annotation of Chromobacterium NIBSM

Genomic description of Chromobacterium 

through whole genome sequencing

Genome assembly and annotation

A n a l y s i s  o f  t h e  w h o l e  g e n o m e  o f 

Chromobacterium NIBSM indicated a genome 

assembly which had a total length of 2,717, 327 

bp with one contig and about 64.29% (Table 2) 

of G+C content present in this genome. 

Annotation of the genome performed, using the 

RAST tool kit (RASTtk), provided a unique 

genome identifier (GI) of 535.62. The genetic 

code 11 was used to annotate this genome, 

which belongs to the super kingdom bacteria. 

This genome contain 3,873 protein-coding 

sequences (CDS), 30 repeats region and 95 

transfer RNA (tRNA) genes as well as 25 

ribosomal RNA (rRNA) genes (Table 3). The 

taxonomy of the Chromobacterium NIBSM is: 

Cellular organisms > Bacteria > Proteobacteria 

> Betaproteobacteria  >Neisseriales
>Chromobacteriaceae> Chromobacterium 

group > Chromobacterium pisceane.
 

T h e  g e n o m i c  a n n o t a t i o n  o f 

Chromobacterium NIBSM contains 3,319 

proteins with functional assignments and 554 

hypothetical proteins (Table 4,5). The Gene 

Ontology (GO) assignments contain 984 

proteins. Proteins with functional annotation 

contain 1177 Enzyme Commission (EC) 

number, and 984 with Gene Ontology (GO) 

assignments. A total of 851 proteins were 

mapped to KEGG pathways, which were used 

to develop a network of KEGG Orthology 

nodes with high-level functions of cells and 

organisms. According to PATRIC annotation, 

there were two types of protein families and this 

genome has 3,610 proteins that belong to the 

cross-genus protein family, and 3,598 proteins 

belonging to the genus-specific protein families 

(Fig. 12).

It includes, from outer to inner rings, the 
contigs, CDS on the forward strand, CDS on the 
reverse strand, RNA genes, CDS with 
homology to known antimicrobial resistance 
genes, CDS with homology to know virulence 
factors, GC content and GC skew. The colors of 
the CDS on the forward and reverse strand 
indicate the subsystem that these genes 
belonged to different sub-systems.

Fig 13. A circular graphical display of the distribution 
of the CH-W1BCG genome annotations

The distribution of genome annotation 
included, from outer to inner rings, the contig, 
CDS on the forward strand, CDS on the reverse 
strand, RNA genes, CDS with homology to 
known antimicrobial resistance genes, CDS 
with homology to known virulence factors, GC 
content and GC skew (Fig. 13). Depending on 
the color of the CDS on the forward and reverse 
strand, this gene might belong to a different 
subsystem. 
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Antimicrobial resistance genes

AMR gene sequence variants was identified 
using the k-mer-based method (PATRIC's 
Genome Annotation Service). A brief overview 
of the AMR genes annotated in this genome and 
their  complementary mechanisms has 
illustrated in Table below.

Phylogenetic analysis

The high quality and important reference and 
representative genomes are manually selected 
and categorized by the NCBI. A phylogenetic 
analysis that is part of the Comprehensive 
Genome Analysis report are based upon the 
reference and representative genomes provided 
by PATRIC. A Mash/MinHash analysis 
identified the nearest and representative 
genomes. Phylogenetic placement of these 
genomes was based on the selection of PATRIC 
global protein families (PGFams). MUSCLE 
(Edgar, 2004) aligned the protein sequences 
from these families and mapped the nucleotides 
for each one to the protein alignment. RaxML 
was used to analyze the data matrix formed by 
the amino acid and nucleotide alignments, then 
fast bootstrapping use to generate support 
values in the tree (Fig. 14).

Fig 14. Phylogenetic tree with bootstrap value of the 
Chromobacterium NIBSM  strain W1BCG genome 
marked in red box, which belongs to the 
Chromobacterium group and closely related to 
Chromobacterium piscnae

Table 4. Specialty Genes  

Specific features

Antibiotic Resistance

Antibiotic Resistance

Drug Target

Drug Target

Transporter

Virulence Factor

Virulence Factor

Virulence Factor

Source

CARD

PATRIC

DrugBank

TTD

TCDB

PATRIC_VF

VFDB

Victors

Genes

2

58

10

1

10

9

11

16

 

 
 

Table1.  Assembly details

Contigs

Plasmid

GC Content

Contig L50

Genome Length

Contig N50

Chromosomes

1

64.29

0

1

2,717,327 bp

2,717,327

0

Table 2. Annotated genome features

CDS

tRNA

Repeat regions

rRNA

Partial CDS

Miscellaneous RNA

3,873

95

30

25

0

0
 

 

Table 3. Protein features

Hypothetical proteins 554

Proteins with functional assignments 3319

Proteins with EC number assignments 1177

Proteins with GO assignments 984

Proteins with Pathway assignments 851

-Proteins with PATRIC genus
specific amily (PLfam) assignments

3598

Pro -genus
 

 teins with PATRIC cross
family (PLfam) assignments

3610



This  s tudy  provides  molecula r 
information that may pave the way for further 
comparative genomics and functional studies 
involving Chromobacterium-related isolates 
and improves our understanding of the global 
genomic diversity of Chromobacterium 
species. Bio project has been opened at NCBI 
GenBank Accession to cite for these SRA 
(Sequence Read Archive). Bio project data at 
NCBI is:PRJNA803347 under Temporary 
Submission ID: SUB11014007.  NCBI 
accession no CP092474 for whole genome 
sequence. 

School of Crop Health Biology Research 
(SCHBR)

Programme: Molecular biology of biotic 
stress reaction

Project: Identification and characterization 

of bacteriophages against rice bacterial leaf 

blight pathogen Xanthomonas oryzae pv. 

Oryzae (CRSCNIBSIL201800400027)
(Lata Jain, Vinay Kumar, S. K. Jain)

Table 5. Antimicrobial Resistance Genes

AMR Mechanism Genes 

Antibiotic inactivation enzyme AAC(6')-Ic,f,g,h,j,k,l,r-z 

Antibiotic target in susceptible species Alr, Ddl, dxr, EF-G, EF-Tu, folP, gyrA, gyrB, 
inhA, fabI, Iso-tRNA, kasA, MurA, rho, rpoB, 
rpoC, S10p, S12p 

Antibiotic target protection protein BcrC 

Efflux pump conferring antibiotic resistance EmrAB-OMF, EmrAB-TolC, MdfA/Cmr, 
MdtABC-OMF, MdtABC-TolC 

Gene conferring resistance via absence gidB 

Protein altering cell wall charge conferring 
antibiotic resistance 

GdpD, PgsA 

Regulator modulating expression of 
antibiotic resistance genes 

EmrAB-TolC, OxyR 

 
Protein profiling of phages

PEG concentrated 19 phages were treated with 
acetone for precipitation of proteins and their 
structural proteins were analyzed by SDS-
PAGE. On SDS PAGE, gel phages were found 
to have 8-15 structural proteins with 3-5 
prominent proteins having molecular weight 
ranging from 10 to 175 kDa (Fig. 15).

Fig 15. SDS-PAGE of phage proteins; M: Broad 
range high molecular weight protein marker; 
1-9: Protein  samples of nine bacteriophages
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Whole genome sequencing of bacteriophages

Nucleic acids extracted from all 19 phages were 
treated with DNase, RNase and S-1 Nuclease to 
study the type of nucleic acid. All were found to 
have ds-DNA as genetic material. Out of them, 
16 phages were processed for whole genome 
sequencing, using illumina based sequencing 
approach which included preparation of 
genomic library, sequencing of genomic 
libraries, generation of raw reads/ nucleotide 
data, data quality check and filtration of low 
quality reads, analysis of raw and filtered reads, 
Denovo genome assembly from high quality 
filtered reads, species identification and 
distribution, functional annotation and gene 
ontology, using different software and 
bioinformatics approaches. In bioinformatics 
analysis, all 16 phages genome matched with 
the bacteriophage genome sequence on blast hit 
for species distribution (Fig. 16). The genome 
size ranged from 43.6 kbp to 203 kbp having 
predicted number of genes ranging from 56 to 
418. Functional annotation and gene ontology 
analysis revealed that the genome sequence of 
these phages contains genes for viral 
transcription, viral capsid formation, defense 
genes to bacterium, viral termination etc. as 
shown in figure 17. 

T h e  r a w  d a t a  o f  W G S  o f  1 6 
bacteriophages of Xanthomonas oryzae pv. 
oryzae was deposited to NCBI under Bio-
Project: PRJNA844261 with title, Lytic 
bacteriophages of Xanthomonas oryzae pv. 
oryzae of Indian origin. All 16 Sequence Read 
Archive (SRA) were submitted with SRA 
access ion  number :  SRR19757542  to 
SRR19757556; and SRR19760374 (Table 11). 
The NR08 phage genome was analysed in detail 
and was functionally annotated. The complete 
g e n o m e  s e q u e n c e  o f  b a c t e r i o p h a g e 
vB_XooS_NR08 has been deposited in the 

NCBI database as SRA accession number 
SRR19757545. The genome of NR08 was 
linear double-stranded DNA, having size 98812 
bp with G+C content 52.9% and 39 contigs. Its 
genome contains 142 Open Reading Frames 
(ORFs) including one ORF for tRNA namely 
trna1-GlnTTG (Fig. 18). The comparative 
genome analysis of NR08 phage with 
previously reported 10 Xoo phages revealed that 
it has doubled the genome size compared to 
these 10 reported phages and has very limited 
sequence similarity as indicated in the figure 19.

Fig 16. Graphs showing top hit species distribution

of annotated sequence data

Fig 17.Gene Ontology of phage genome sequence



Fig 18. Schematic diagram representing the functionally 

annotated ORF in genome of NR08 phage 
Fig 19. Comparative genome analysis of NR08 phage 
(S12) with previously reported 10 Xoophages

Phage 
Name

 
Phage 

nomenclature

 
Total 
reads

 
Total 

bases (Mb)

 
Biosample 

Accession Numbers

 
SRA Number

 

NR01

 

vB_XooM_NR01

 

15758270

 

2121.39

 

SAMN29041051

 

SRR19757556

 

NR02

 

vB_XooS_NR02

 

12652926

 

1896.67

 

SAMN29041112

 

SRR19757555

 

NR03

 

vB_XooM_NR03

 

18289166

 

2755.38

 

SAMN29042290

 

SRR19760374

 

NR04

 
vB_XooS_NR04

 
9686014

 
1442.67

 
SAMN29042316

 
SRR19757549

 

NR05
 

vB_XooP_NR05
 

19757078
 

2189.81
 

SAMN29042325
 

SRR19757548
 

NR06
 

vB_XooM_NR06
 

12080442
 

1746.37
 

SAMN29042420
 

SRR19757547
 

NR07
 

vB_XooS_NR07
 

11374410
 

1701.65
 

SAMN29042518
 

SRR19757546
 

NR08
 

vB_XooS_NR08
 

12264972
 

1689.24
 

SAMN29042521
 

SRR19757545
 

NR09
 

vB_XooS_NR09
 

9919570
 

1487.48
 

SAMN29042547
 

SRR19757544
 

NR10
 

vB_XooS_NR10
 

11053220
 

1662.55
 

SAMN29042595
 

SRR19757543
 

NR11
 

vB_XooS_NR11
 

4451578
 

601.05
 

SAMN29043267
 

SRR19757542
 

NR12  vB_XooS_NR12  14719534  2194.72 SAMN29043273 SRR19757554 

NR13  vB_XooS_NR13  4004278  599.29 SAMN29043365 SRR19757553 

NR14  vB_XooUn_NR14  10443794  1519.32 SAMN29043419 SRR19757552 

NR15  vB_XooM_NR15  15886798  2016.15 SAMN29043492 SRR19757551 

NR16  vB_XooS_NR16  27701554  4095.92 SAMN29043493 SRR19757550 

Table 11. Details of whole genome sequences of 16 bacteriophages against the Xoo pathogen
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metabolites produced by a group of diverse 

bacteria. Searching of different bacteria with 

antimicrobial peptide producing molecules 

which can be harnessed for control of 

phytopathogens and best alternative to chemical 

pesticides. 

Antagonistic potential of selected bacilli 

against Fusarium oxysporum f. sp. ciceris and 

Sclerotium rolfsii

More than 100 putative bacilli were recovered 

from rhizosphere soils of chickpea growing in 

few regions of Chhattisgarh state. Some of the 

plant growth promoting and antagonistic 

B a c i l l u s  i s o l a t e s  w e r e  i d e n t i fi e d  a s 

Brevibacillus formosus, Bacillus invictum, 

B. tequilensis, B. subtilis, B. carbrialesii, 

B. paramycoides, B. velezensis, B. siamensis 

and B. licheniformis based on 16S rRNA gene 

sequences as well as cultural characteristics 

(Table 12; Fig. 20).
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Programme: Ecological foundation of pest 
dynamics and their control in emerging 
production systems

Projec t :  Deve lop ing  an t imicrob ia l 
biosurfactant producing-bacterial resources 
for control of phytopathogens causing 
diseases in chickpea
 (CRSCNIBSMSIL202200100050)

(Sushil K. Sharma, Lata Jain)

A n t i m i c r o b i a l  p e p t i d e s  ( A M P s )  a r e 

oligopeptide with a varying number (5 to < 100) 

of amino acids. Diverse group of AMPs 

inc luding  bac ter ioc ins ,  l ipopept ides , 

glycolipids, phospholipids, polysaccharide-

protein complexes, neutral lipids and fatty acids 

are produced by microbes. These AMPs are 

widely being used in pharmaceuticals, food, 

cosmet ics ,  hydrocarbon removal  and 

agriculture particularly for biocontrol of 

pa thogens  and  pe s t s .  A mong  AM P s , 

antimicrobial cyclic lipopeptides, consisting of 

a peptide and a lipid moiety, are secondary 

Table 12. Identification of putative bacilli based on 16S RNA gene sequences employing Extaxon biocloud server

Name of 
isolates 

Identified as  ( % similarity) 
Name of 
isolates 

Identified as  (% similarity) 

IS-10 Bacillus cabrialesii TE3T (99.92 %)  KS-14 Brevibacillus formosus DSM 9885T 

(99.93 %) 

BS-6 Bacillus velezensis CR-502T   (100.00%) BATS-
13 

Bacillus cabrialesii  TE3T  (99.92%) 

IS-4 
 

Bacillus tequilensis KCTC 13622T 

(99.93%) 
BS-2 

 
Bacillus tequilensis KCTC 13622T 

(99.86 %) 

BEMS-9-1 Bacillus paramycoides NH24A2T  

(99.93%) 
IS-5 

 
Bacillus licheniformis ATCC 14580T 

(99.71%) 

PS-2 Bacillus siamensis KCTC 13613T 

(99.85 %)
BS10 Bacillus subtlis NCIB 3610T 

(99.92%) 

 



Among all these antagonistic bacteria, 
B. carbrialesii (IS-10) has shown ability to 
produce biosurfactant type molecules that 
inhibited growth of phytopathogens such as 
F. oxysporum f. sp. ciceris (FOC) and 
F. oxysporum f. sp. lycopersici (FOL) using disc 
impregnation method (Fig. 21).

Fig 20. Bacterial isolates antagonistic to Fusarium oxysporum f. sp. ciceris (FOC) and Sclerotium rolfsii.

Fig 21. Biosurfactant of originated from 
B. carbrialesii IS-10 inhibiting FOC

Further,  nature of biosurfactant 
extracted from B. carbrialesii (IS-10) was 
deciphered by TLC and indicated presence 
cyclic lipopeptide nature (Fig. 23). 

Biosurfactant property of crude extract of 
B. carbrialesii (IS-10) was confirmed by 
emulsification, haemolysis test, lipase test and 
oil spread assays using different oil sources and 
parafilm M test (Fig. 22).

 Fig 22. Different test of biosurfactant extracted from 
B. carbrialesii IS-10

Fig 23. Characterization of nature of biosurfactant 
extracted from B. carbrialesii IS-10. (A) Ninhydrin 
treated: Indicated presence of amino group (purple 
colour spot), (B) Iodine treated: Indicated presence 
of lipid (yellow colour spots).

A large pool of bacteria was subjected first to 
search for antagonistic activity against 
F. oxysporum f. sp. ciceris (FOC) and 
Sclerotium rolfsii and as many of 10 bacilli were 
selected as potential antagonistic. Of which, B. 
carbrialesii (IS-10) was found to produce 
lipopetide type biosurfactant which showed 
antagonisms against FOC.  
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P ro j e c t :  P e s t  d y n a m i c s  a n d  t h e i r 

management under conservation agriculture 

production system

(Sridhar, J, Lalit L. Kharbikar, Anil Dixit, 

V. K. Chaoudhary, T. K. Das)

Pest dynamics in Rice -wheat- green gram 

cropping systems at two locations

Rice-wheat based cropping system is followed 

in the experimental sites in which observations 

on infestation and dynamics of insect pests were 

recorded at different stages of the crop at ICAR-

DWR Jabalpur and ICAR-IARI New Delhi. 

Infestation of insect pests was below the ETL in 

rice at IARI as compared to Jabalpur. But the 

observation showed no significant difference 

between conventional tillage and zero tillage. 

The damage was below 10% in both CT and ZT. 

Pests like leaf folder, (Cnaphalocrocis 

medinalis), rice earhead bug (Leptocorisa 

acuta), green stink bug (Chinavia halaris), 

green horned caterpillar (Melanitis leda ismini), 

grasshopper (Hieroglyphus banian), short 

horned grasshopper (Oxya nitidula) damage 

were observed in both locations of rice crop. 

After harvesting of the rice crop, termites and 

root aphids were observed in stubbles and soil 

(Fig . 25,26). 

Fig 24. Twenty-three seed samples of five most 
important weed species collected from nine states 
in India

Fig 25. Status of pests in rice based crop experiment

Project: Study of genomic variations related 

to stress adaptation in weed species from 

India (CRSCNIBSMCIL202100900046)

(Lalit L. Kharbikar, Anil Dixit)

Most of the publications dealing with weed 

biology and populat ion dynamics are 

descriptive rather than explanatory. Hence, to 

better understand the weediness characteristics, 

studies must unravel “why weeds respond the 

way they do?”. Whole genome sequences are 

available for 225 vascular plant species. Among 

these 58% are crop species, 18% are crop wild 

relatives, and 22% are model species and their 

wild relatives. However, weeds that compete 

with crops, and result in an average 30% annual 

yield loss across several crops, are currently 

under-represented in genomic studies and only 

four weed genomes have been published to date. 

To study the genomic variations related to stress 

adaptation in weed species from India twenty-

three seed samples of five most important weed 

species from nine states in India have been 

collected (Fig.24 ) and are being multiplied at 

ICAR-NIBSM for genomic characterization



Pest dynamics in maize based cropping systems 

at two locations

Maize based cropping system is followed at 

main field in long-term experimental plots 

designated for conservation agriculture at 

DWR, Jabalpur and IARI, New Delhi. Maize 

fall armyworm (Spodoptera frugiperda) and 

mealy bug were observed in both experimental 

plots. Very high infestation of FAW was 

recorded at IARI centre (Fig. 27,28). 

ZT: Zero tillage; DSR: Direct sown rice; WR: Wheat residue; RR: Rice 
residue; TPR: Transplanted rice; BM: Brown manure; MR: Mustard 
residue; CT: Conventional tillage
Fig 26. Number of plants infested in CA treatment-imposed plots of rice 
field.

Fig 27. Observation of infestation of fall armyworm in 

conservation agriculture in Maize crop 

Fig 28. Per cent plants infested by fall armyworm  
in conservation agriculture treatments-imposed plots 
of Maize field.

Infestation of ash weevil (Mylloecerus 
undecimpustulatus), red cotton bug (Dysdercus 
cingulatusi), pink bollworm (Pectinophora 
gossypiella) were some of the pests which were 
noticed below ETC (Fig. 30).

Fig 30. Pest dynamics observed in Cotton-wheat 
based cropping system at IARI, New Delhi.

Fig 29. Pest Complex observed in Cotton-wheat 

based cropping system at IARI, New Delhi
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Pest dynamics in Cotton-wheat based cropping 
system at IARI, New Delhi

The cotton-based cropping system was 
followed as long-term experimental plots 
designated for conservation agriculture at IARI, 
New Delhi. Whiteflies, leafhoppers, pentatomid 
bug and ash weevil were observed in 
experimental plots at below ETL while ash 
weevil infestation was moderate in ZT. 
Complete withering of cotton plants along with 
honey dew secretion and plants with hopper 
burn symptoms were noticed due to the feeding 
of whitefly and leafhoppers, respectively 
(Fig. 29).
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Pigeonpea-wheat based cropping system at 
IARI, New Delhi

The pigeonpea based cropping system is 
followed as long-term experimental plots 
designated for conservation agriculture at IARI, 
New Delhi. Sterility mosaic virus, vectored by 
Eriophyid mite was recorded in pigeonpea 
which made the plants stunted and branch 
profusely, as a result of which they appeared 
bushy. Pod borers including spotted pod borer 
(Maruca vitrata) and gram pod borer 
(Helicoverpa armigera) were noticed whose 
damages were below ETL (Fig. 31).

Fig 31. Pest and disease status in pigeonpea based 

cropping system at IARI, New Deli

Externally funded project

Project: Development of diagnostic kits for 
qu ick  de tec t ion  o f  CTV,  HLB and 
Phytophthora rot diseases in citrus of North 
East India
 (EF010CRSCNIBSMCOL202000300037)

(Lalit L. Kharbikar, Anil Dixit)

Identification of plant diseases by observing 
external visual symptoms in the field is quite 
difficult. To overcome these limitations a ready 
to use RTPCR kit for the detection of 
Phytopthora spp. from any plant, suspected to 
be infected with Phytophthora, was developed. 
An advantage of this kit is that it may help to 
identify any Phytopthora sp. from plants as it 
uses a single probe mixture to amplify any 
Phytopthora DNA in only two-stage RT-PCR 
programme. An 82 bp large subunit ribosomal 
RNA gene sequence was synthesized using the 

standard gene synthesis protocol. For this 
purpose, two synthetic long oligomers were 
designed from the consensus sequence of 1752 
large subunit ribosomal RNA genes of different 
Phytophthora spp. available in the NCBI. The 
c r u d e  g e n e  s y n t h e s i s  p r o d u c t  w a s 
electrophoresed on a 2% agarose gel, eluted and 
purified. The purified gene-synthesis product 
was cloned into pGEM-T vector  and 
transformed into E. coli Mach1 cells. The 
transformants were selected on LB-Amp plates. 
Colonies were screened for the presence of 
insert in the correct direction using T7-Forward 
and Sp6- Reverse primer. Positive clones were 
selected for plasmid isolation and sequencing 
and the colony PCR of 5 selected clones along 
with negative clones were performed using T7- 
Forward and Sp6-Reverse primers (Fig. 32). 
The colony PCR products of positive clones 
were eluted, purified, sequenced and BLAST 
searched in NCBI. All the sequences showed 
1 0 0 %  s i m i l a r i t y  w i t h  P h y t o p h t h o r a 
chlamydospora isolate LSUWURR121 large 
subunit ribosomal RNA gene with lowest 
expect value of 1e-32 and 0% gaps.

For TaqMan-based plasmid sensitivity 
assay, serially diluted synthetic Phytophthora 
specific gene (10 µl plasmid containing 
synthetic gene) in copy numbers ranging from 
108 to 10 were doped in citrus gDNA. The 
mixture was then amplified using above probe 
mixture in FAM channel of RT-PCR (Fig. 33). 
The  RT-PCR ampl ifica t ions  be tween 
Phytophthora specific gene in Phytophthora 
infected citrus leaves samples and the plasmid 
containing synthetic Phytophthora gene were 
also compared (Fig. 32,33,34).

Fig 32. Colony PCR confirmation of gene synthesized 
product clones in pGEM®-T vector. PCR was performed 
with vector specific primer set



School of Crop Resistance System Research 
(SCRSR)

Programme: Novel genes discovery and 
validation for pest resistance

Project: Identification of biotic stress 
induced promoters from resistance source 
plants (CRSCNIBSMSIL201700200021)

(P. N. Sivalingam, Ashish Marathe, Vinay 
Kumar, Lalit L. Kharbikar, S. K. Jain)

Activity of promoter of Isoflavone synthase gene 
in chickpea against collar rot disease

The upstream region (~2kb) of IFS1 gene of 
chickpea (cv. Vaibhav) was amplified by PCR 
using specific primers and cloned in pGEM-T 
Easy vector and confirmed by sequencing.  The 

DNA fragment was sub-cloned into pORE-R2 
vector containing GUS gene. This recombinant 
vector was transformed to Agrobacterium 
tumefaciens EHA105. Fourteen-day-old 
chickpea plants were infected with the 
sclerotium of Sclerotium rolfsii. Infected plants 
were infiltrated with the Agrobacterium culture 
containing pORE-R2 with promoter region of 
IFS1 gene. Leaf samples were collected, 24 
hours after infiltration and GUS assay was 
performed (Jefferson et al., 1987). GUS 
staining was found higher in the infected 
samples compared to control indicating the 
inducible nature of IFS1 upon infection of 
Sclerotium rolfsii (Fig. 35).

Fig 33. RT-PCR amplification of Phytophthora sp. by 
using the probe mixture in FAM channel. Serially diluted 
synthetic Phytophthora sp. gene (plasmid containing 
systhetic gene) were doped in citrus gDNA. The reaction 
was run on a Qiagen Rotor Gene Q RT-PCR platform

Fig 34. Comparison between Phytophthora specific gene 
amplified from infected citrus leaves and plasmid containing 
synthetic gene using probe mixture, Plasmid DNA containing 
synthetic gene was doped with citrus gDNA

Fig 35. GUS staining of (a) Leaves of uninoculated 
chickpea plants (b) Leaves of inoculated chickpea 
plants with Sclerotium rolfsii.

(a) (b)

Project: Development of super donors in rice 
carrying tolerance to multiple stresses 
(bacterial leaf blight, blast and brown plant 
hopper) (CRSCNIBSMSIL201700400023)

(Vinay Kumar, P. N. Sivalingam, 
Mallikarjuna, J., S. K. Jain)

To develop super donor lines in rice containing 
genes for multiple stresses, crosses were made 
to introgress BPH and Blast resistant genes in 
line containing five genes for BLB and blast and 
BLB and BPH resistant genes, respectively. 
Rice gene introgressions were made in different 
combinations; VKR-7 containing five genes for 
BLB resistance was crossed with Pita 
containing genes for blast disease resistance. 
Morphological appearance of seeds generated 
after introgression of BLB and Blast resistance 

Annual Report 2022



Annual Report 2022

genes in F  and F  generations in different rice 1 2

lines are given in figure 36. The seeds of 
different cross combinations were harvested 
and germinated in Petri-plates, followed by 
transplanted in pots. Morphological appearance 
of plants having introgressed genes for BLB and 
BPH were shown in Figure 2 a & b, while plants 
having introgressed genes for BLB and blast 
were shown in Figure 37, 38. DNA was isolated 
from these plants and used for molecular marker 
based detection of presence of different 
combination of genes for BLB, Blast and BPH 
resistance genes.

gene combination, using gene linked molecular 
markers and set of primers Xa21-pTA248 and 
xa13-Xa13-prom for the presence of Xa21 and 
xa13 genes, respectively (Fig. 39). Similarly the 
presence of blast resistance genes in different 
cross combinations were detected by Pi MAS 
markers for detection of Pi54 blast resistance 
gene (Fig. 39). On the basis of literature survey, 
master regulator genes in the rice genome were 
listed out, their gene specific primers were 
developed and reaction conditions were 
optimized for PCR based detection of broad 
spectrum resistance (BSR) genes in the rice 
germplasm.

F1 seeds

Fig 36. Morphological appearance of crossed seeds 

having introgressed resistance genes for BLB and 

Blast disease

Fig 37. Morphological appearance of rice line 
containing (a & b) BLB and BPH resistance gene
combinations (c & d) BLB and Blast diseases.

Molecular marker based confirmation of 
presence of BLB, BPH and blast resistance 
genes in introgressed rice lines 

Seeds harvested from different  cross 
combinations were grown. Genomic DNA of  
individual plant wise samples were used for the 
presence of different combinations of resistance 
genes for BLB, Blast and BPH. F  seeds of 1

different cross combinations, and two way 
crosses were screened for presence of resistance 

Fig 38. Agarose gel showing PCR based detection 
of BLB resistance genes in the plant; a) Xa21; and
b) xa13 gene

Fig 39. Agarose gel showing PCR based detection of 
Blast resistance genes in the plants; Arrow indicated 
the presence of Pi54 gene in rice lines 



Fig 40. Screening of Rice lines for disease reaction 
against Blast disease causing pathogen, Pyricularia 
oryzae

Multiplication and characterization of rice 
germplasm including wild species of Oryza 

A total of 250 rice lines, landraces, cultivated 
varieties and gene introgressed lines for BLB, 
Blas t  and  BPH procured  f rom IRRI , 
Philippines, ICAR-NRRI, Cuttack and IIRR, 
Hyderabad were multiplied in the field as well 
as in pots and characterized for different traits. 
These lines were also screened for the presence 
of different resistance genes for blast and BLB 
d iseases  for  fu r ther  use  in  breed ing 
programmes. Wild species of rice viz., Oryza 
nivara,  O.  minuta,  O.  glumaepatula , 
O .  g r a n d i g l u m i s ,  O .  r u fi p o g o n  a n d 
O. longistaminata possessing resistance genes 
were multiplied for identification of resistance 
genes. Seeds of Oryza species were grown in 

Screening of rice germplasm against Blast 
disease caused by Pyricularia oryzae pathogen

Blast disease causing pathogen was isolated 
from field and screening techniques were 
optimized for screening of rice lines against 
Pyricularia oryzae. One hundred rice 
germplasm lines were transplanted in trays 
(10 lines/tray) and pathogen was inoculated 

5 with 1 x 10 spores/ml concentration. Infection 
data was recorded for assessment of disease 
reaction (Fig. 40).

petriplates and after germination seedlings were 
transplanted in pots for further multiplication 
and screening for disease reactions. Phenotypic 
appearance of Oryza longistaminata and Oryza 
rufipogon is shown in Figure 41. 

Fig 41. Morphological appearance of plants of 
Oryza species (a) Oryza longistaminata (b) Oryza 
rufipogon

Deciphering the role of isoflavones in 
differential reaction to yellow mosaic disease 
in soybean (CRSCNIBSMSIL201900100032)

(Ashish Marathe, P. N. Sivalingam, 
Lalit L. Kharbikar)

HPLC analysis of isoflavones in resistant and 
susceptible germplasm accessions of soybean

Soy-isoflavones such as daidzein, geneistien 
and glycitein were estimated in selected 
resistant and susceptible germplasm accessions 
of soybean through HPLC using external 
standards of daidzein, geneistien and glycitein. 
From the profiling studies, it was found that the 
isoflavone content varied significantly in the 
contrasting accessions. While the resistant line 
(CAT-1808) contained 0.42601 µg, 0.308 µg 
and 159.4 µg/ 100 mg leaf dry weight of 
daidzein, genistein and glycitein respectively, 
the susceptible (CAT-313-A) germplasm 
accession contained only 0.02 µg of daidzein 
per 100 mg leaf dry weight (genistein and 
glycitein were not detected). 
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Project: Deciphering molecular mechanism 
and metabol ic  network involved in 
imparting resistance to biotic stresses in 
plants (CRSCNIBSMSIL202100600043)

(Vinay Kumar, P. N. Sivalingam, 
Mallikarjuna J., Ashish Marathe)

Identification and characterization of bacterial 
endophytes from chickpea    

In order to identify the potential bacterial 

endophytes of chickpea having antagonistic 

activities against major soil borne pathogens, 

Sclerotium rolfsii and Fusarium, a total of 119 

bacterial endophytes were isolated from five 

different plant tissues of chickpea. The number 

of bacterial endophytes isolated from the root, 

stem leaf, flower and nodule samples were 32, 

41, 32, 8 and 4, respectively. Bacterial 

endophytes were in vitro screened for their 

antagonistic activities against Sclerotium and 

Fusarium. Among them, 16 isolates were found 

to inhibit Fusarium growth in dual culture and 

NIBSM_CaL1 showed the highest inhibition of 

fungal growth (Fig. 42). These endophytes were 

further tested for PGP traits namely IAA 

product ion,  Phosphate  solubi l isat ion, 

siderophore production and DNease activity. 

Bacterial endophytes having potential 

antagonistic activities either alone or in 

combination with PGP traits were identified 

using sequencing of 16s rDNA and isolates 

were identified as representative of different 

genera namely Bacillus, Pseudomonas, 

Pontibactor, Microbacterium, Priestia and 

Pantoea. A total of 21 numbers of 16s rDNA 

gene sequences were submitted to the NCBI and 

their accession numbers were obtained 

(OP142754- OP142774). Bacterial endophytes 

showing the potential antagonistic activities 

against Fusarium were used for in planta 

validation of selected bacterial isolates namely 

NIBSM_CaL1, CaS25 and CaS37, which 

showed significant plant growth and enhanced 

the root and shoot length and survival under 

Fusarium stress compared to the control plants.

Similarly, bacterial endophytes having 

antagonistic activities against the pathogen 

were screened for PGP activities to identify the 

best bacterial isolate having combined PGP and 

antimicrobial activity for the benefit of the 

plant. It was found that the number of isolates 

positive for phosphate solubilisation and 

siderophore production were 20 and 10, 

respectively (Fig. 43).

Fig 42. Bacterial endophytes showing antagonistic 
activities against Fusarium pathogen 

Fig 43. Graph showing the inhibition of fungal growth 
for treatments with different endophytes under in
 vitro dual culture.  



PCR based detection of lipopeptide genes in 
bacterial endophytes having antagonistic activities 
against Fusarium 

Bacte r ia l  endophytes  showing  po ten t ia l 
antimicrobial activities against fungal pathogens 
were screened for the presence of lipopeptide genes 
which may be major factor for the antimicrobial 
activities. Bacterial genomic DNA isolated from the 
bacterial endophytes was qualitatively and 

quantitatively analysed and used for PCR reaction 
with gene specific primers. PCR amplification 
showed the presence of surfactin, Iturin A, 
Bacillomycin D and Fengycin D, the genomes of 
bac te r ia l  endophytes .  Bac te r ia l  i so la tes 
NIBSM_CaS25showed the presence of Surfactin 
and Iturin A while isolate (NIBSM_CaL5) showed 
the presence of surfactin and Bacillomycin D (Table 
13).

Table 13. Detail of bacterial endophytes showing the presence of bacterial endophytes

Annual Report 2022



Annual Report 2022

Differential gene expression analysis
  
To study the differential gene expression, genes 
belonging to the phytohormones pathway and 
resistance related and signaling pathways were 
selected. PCR primers selected for the 
identification of differential gene expression 
analysis was synthesized and optimized their 
annealing temperature including the PCR 
conditions in real time PCR to identify the 
differential expression of genes involved in 
endophyte mediated resistance. CT value curve 
and melt curve analysis of genes, NAC 
transcription factor (NAC TF) and Auxin 
binding protein ABP19a, (Aux BP) generated 
by RT PCR are shown in figure 44a,b. Tri-partite 
interaction (Chickpea-Fusarium-Endophyte) 
was studied to understand differential 
expression of genes probably involved in 

imparting endophyte mediated resistance 
against Fusarium. An increased expression of 
the genes namely NAC TF, Auxin binding 
protein ABP19a (AUX BP) (15 fold as 
compared to 2.5 fold) (Fig. 45), 14-3-3 like 
protein (14-3-3 P), Linoleate 9S-lipoxygenase 
(LOX) and Leucine-rich repeat protein (LRR) 
were found in the endophyte bio-primed and 
pathogen inoculated plants in early stage of 
pathogen infection as compared to the plants 
without endophyte bio-primed. These genes 
enhance the plant's immunity by modulating 
phy tohormone  pa thways ,  s igna l l ing , 
production of secondary metabolites, regulating 
jasmonic acid pathway. Chickpea bacterial 
endophytes having antagonistic activity against 
Fusarium wilt can be used to understand the 
molecular mechanism of endophyte mediated 
resistance.

Fig 44. a) CT value curve of genes;  b) melt curve of gene NAC TF and AUX BP generated by Real Time PCR. 

Fig 45. Differential expression of AUX bp gene in chickpea plants (a) Plants without endophyte bio-primed and 
  pathogen inoculated and; (b) Endophyte, NIBSM_CaS37 bio-primed plants inoculated with  Fusarium pathogen.



Stem tissue samples of different 

treatments (Si+, Pest+; Si+, 

Pest-; Si-, Pest+; Si-, Pest-) 

were subjected to si l icon 

deposition studies by SEM. The 

s i l i c o n  d e p o s i t i o n  w a s 

prominent in the treatments Si+, 

Pest+ and Si+, Pest- than the 

other treatments as evidenced 

from SEM images. The EDS 

analysis revealed that the silicon 

deposition is 24.32 (% weight) 

in Si+, Pest+ which was highest 

among the treatments, followed 

by Si+, Pest- (19.02 % weight) 

(Fig.46).

Project: Deciphering silicon
mediated defense against 
yellow stem borer in rice
(CRSCNIBSMSIL201900200033)

Scanning Electron Microscopy 
(SEM) and Electron Dispersive 
X-ray Spectroscopy (EDS) for 
Silicon deposition studies

(Mallikarjuna, J., Vinay Kumar)

Fig 46. Silicon deposition studies in stem tissues of 
rice plants in different treatments by SEM coupled 
with Electron Dispersive Spectroscopic Analysis.

Si+, YSB-

Si-, YSB+

Si-, YSB-

Si+, YSB+
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Histopathological studies of YSB larvae 
recovered from Si-treated rice plants

Yellow stem borer larvae extracted from the rice 
plants of experiment were subjected to the 
microtomy studies to know the effect of silicon 
on midgut epithelium of the larvae. The 
microtomy studies revealed that the lining of 
midgut epithelium of larva fed on silicon treated 
plants was found aberrated along with damage 
in peritrophic membrane and disintegration of 
epithelial cells. The midgut epithelium was 
intact in the larva fed on rice plants without 
silicon (Fig. 47).

Fig 47. Changes in midgut of yellow stem borer larvae fed on 
a) Si+,  b) Si- plants

a) Si+   b) Si-

Transcriptome sequencing of YSB infested Si-
fertilized rice using illumina sequencing 
approach

The experiment was conducted to take samples 
for transcriptome analysis for studying the 
molecular effect of silicon mediated resistance 
against YSB. Rice samples from different 
treatments mentioned above at different 
dura t ions  were  taken  and  subjec t  to 
transcriptome analysis. The comparative 
transcriptome analysis revealed the differential 
gene expression across various treatment 
combinations (Fig. 48,49). 

T1 (Si+, YSB+), T2 (Si+, YSB-), T3 (Si-, YSB+), T4 (Si-, YSB-)
Fig 48. Differential expression of genes across the treatments and 

duration of sampling

Gene Ontology (GO) enrichment

GO enrichment studies revealed that the silicon 
application enhanced the expression of genes 
involved in various cellular processes and 
pathways which were across the treatments 
(Fig. 49).

Fig 49. GO enrichment studies of genes involved in various cellular and 
pathways processes across the treatments

Fig 50. Venn diagram showing the commonly shared and exclusive genes 
between the treatments 

Volcano plots representing the distribution of genes 
revealed that the maximum number of genes 
expressed during 3, 4 and 5 days after larval release 
in comparison to 0 and 1 days after larval release 
across all the treatment combinations as shown 
below (Fig. 51).



Project: Identification of novel genetic 
resource and genes in selected crop-pests 
system against biotic stresses
 (CRSCNIBSMCIL202100500042)

(Mallikarjuna, J., Pitchaimuthu, M., 
P. N. Sivalingam, Vinay Kumar, Sridhar, J., 

Ashish Marathe) 

Procurement of germplasm

Okra germplasm consisting of 50 accessions of 

cultivars and 2 accessions belonging to 2 wild 

species (Abelmoschus tetraphyllus var. 

tetraphyllus and A. moschatus) including one 

susceptible check (AC 1685) were procured 

from ICAR-IIHR Bengaluru. Okra germplasm 

including of 50 accessions of cultivars and 17 

accessions belonging to wild species were 

procured from ICAR-NBPGR, Regional 

station, Thrissur. Four accessions of brinjal wild 

species were procured from ICAR-NBPGR 

New Delhi.

Field screening of okra germplasm against 
leafhopper

A total of 124 accessions of okra germplasm 

including accessions of wild species were 

screened for their reaction against leafhopper 

under field conditions during summer 2022.  

The incidence (mean number of leafhopper 

population) of leafhopper was in the range of 

4.2-233.3 per plant. The highest population was 

recorded in accessions of cultivated species and 

the lowest in accessions of wild species. The 

jassid injury index was ≤ 1 for all the wild 

species and > 4 for all the accessions of 

cultivated species.
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Symptoms
 

Severity 
grade Reaction Germplasm  

Symptoms absent  0 HR  IC-0603129, IC-510728, IC-0117331, IC-0112496, IC 0601182, 
IC-0039136, IC-117223, IC 0034124-  X, IC-0117140, IC-
0018973-B, IC-0117236-Y, IC-

 
0112479, IC-117088, IC-117015, 

IC-0112451, IC-
 

117088, IC-0112451, IC-0128128, IC-0603139, 
IC-0602407, IC-005533, IC-0117319, IC-0116962, IC-

 
0018544, 

IC-0057733, IC-0601411, IC -0018533-

 
A, IC-117236-X, IC-

0128092, IC-0117343, Wild (tertraphilulus), wild (moschatus)

Very mild symptoms up to 
25% leaves 

 

1

 

R

 

IC-0045831, IC-0128075, 111529, IC-0117310

 
Appearance of disease 
between 26 and 50% leaves 

 

2

 

MR

 

IC-128122, IC-0112502, IC-0039140, IC-0601403, IC-0117242, 
IC-0117229, IC-0117058, IC-

 

0117252, IC-0602395, IC-0112463

Symptom between 51 and 
75% leaves 

 

3

 

MS

 

IC-0112510, IC-06061098, IC-0113720, IC-

 

0116966, IC-
0113930

 
Severe disease infection at 
75% leaves 

 

4

 

S

 

NIL

 
Above 75% leaves 5 HS AC-1685 (SUSC)
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Table 14. The reaction of IIHR accessions to YVMV disease  

Field screening of okra germplasm against 
yellow vein mosaic (YVM) disease.

Among the NBPGR cultivar accessions, 20 
were highly susceptible, 10 were susceptible, 

10 were resistant and 9 were highly resistant in 
reaction against YVMVD. Among the 12 wild 
accessions procured from NBPGR, all were 
found highly resistant in reaction (Table 14).

Field screening of okra germplasm against 
Okra Enation Leaf Curl (OELC) disease

Among the NBPGR accessions of cultivated 

species, all the 49 were either susceptible or 

highly susceptible in reaction. Among the 12 

accessions of wild species, 7 accessions were 

either resistant or highly resistant and 

remaining all were susceptible to OELCV 

(Table 15).

Symptoms absent  0  HR  IC –  0603129, IC –  510728, IC –  0117331, IC –  0112496, IC –  117223, IC 
0034124 –  X, IC –  0117140, IC -  0018973 –  B, IC -  0117236 –  Y, IC –
0112479, IC –  117088, IC –  117015, IC –  0112451, IC –  117088, IC –
0112451, IC –  0128128, IC –  0603139, IC –  0602407, IC –  005533, IC 
0117319, IC –  0116962, IC –  0057733, IC -  0018533 –  A, IC -  117236 –
–  0128092, IC –  0117343, Wild (A. tertraphilulus), Wild ( A. moschatus

Very mild symptoms up to 
25% leaves  

1
 

R
 

IC –
 

0045831, IC –
 

0128075, 111529, 
 

Appearance of disease 
between 26 and 50% leaves 

 

2
 

MR
 

IC -128122, IC –
 

0112502, IC –
 

0601403, IC –
 

0117229, IC –
 0117058, IC –

 
0117252, IC -

 
0112463

 
Symptom between 51 and 
75% leaves 

 

3
 

MS
 

IC –
 

0112510, IC –
 

0113720, IC –
 

0113930, IC –
 

0039140, 
 

Severe disease infection at 
75% leaves 

 

4
 

S
 

IC –
 

06061098, IC 0601182, IC –
 

0039136, IC –
 

0117310, IC –
 0117242, IC –

 
0116966, IC –

 
0602395, IC –

 
0601411, IC –

 
0018544

Above 75% leaves 5 HS -AC 1685 (SUSC)

 
  Symptoms Severity 

grade
Reaction Germplasm

 

 
Table 15. Reaction of IIHR accessions to OELCV  
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Project: Cytological and molecular basis of 
organ specific resistance to blast disease in 
finger millet

(S. K. Jain, Mamta Choudhary, 
Ashish Marathe)

Standardization of inoculation methods and 
selection of contrasting genotypes 

Inoculation methods for leaf, neck and fingers 
for the development of blast disease were 
standardized in the susceptible genotypes 
Uduru Mallige and REC69 in pots. Spray 
inoculation method was found appropriate for 
leaf blast; injection inoculation method for neck 
blast and for finger infection cotton swab 
inoculation method gave optimum infection. 

Ten accessions were screened under artificial 
inoculation conditions in pots following above 
methods for confirmation of reactions on 

different organs. For leaf blast infection, 
susceptible checks Uduru Mallige and REC 69 
gave good susceptible infection with 7-8 score 
so as the accession GEC 61. Resistant 
genotypes GES 34, GEC 164 and GPU 45 with 
the score 1-2 were identified. Other genotypes 
gave MR-MS reactions.For neck blast, clear 
susceptible infection was confirmed in Uduru 
Mallige, REC 69, GEC 83, GEC 196, GEC 244 
and GEC 279 whereas R-MR infection types 
could be confirmed in GEC 164 and GPU 45. 
Finger blast severity was recorded very high 
under pot inoculation conditions and most 
accessions showed HS-S infection. GPU 45, 
GEC 196 showed resistant phenotypes whereas 
GEC 164 was found to be MR. Further 
biochemical and molecular characterization of 
resistant and susceptible genotypes is in 
progress.

S.
 

No.
 

Accessions
 

Infection scores / Reaction
 

Leaf Blast
 

(1-9 Scale) 
Neck Blast

 

(1-5 Scale) 
Finger Blast

 

(%) 

1. GEC 34 1 (R)  1 (R) 30.0 (S) 

2. GEC 61 8 (S)  - 83.33 (HS) 

3. GEC 83 2,3 (MR) 3 (S) - 

4. GEC 164 1(R) 1,2 (R-MR) 12.72 (MR) 

5. GEC 196 3,5 (MR-MS) 3,4 (S) 7.14 (R) 

6. GEC 244 7,8(S) 3 (S) 90.0 (HS) 

7. GEC 279 5,7 (MS-S) 4,5 (HS) 63.67 (HS) 

8. GPU 45 1,2 (R) 1,2 (R-MR) 9.33 (R) 

9. UduruMallige 7,8(S) 4,5 (HS) 92.5 (HS) 

10. REC 69 7,8 (S) 5 (HS) 90.0 (HS) 

 

Screening of germplasm against leaf, neck and finger blast in pots with artificial inoculation

Injection method Cotton swab method
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Gene Function analysis and mitigation of 
biotic stresses in selected crops-biotic 
stresses

(Ashish Marathe, P. N. Sivalingam, 
Vinay Kumar, Mallikarjuna, J.)

CRISPR/Cas9 mediated gene editing in 
soybean 

Soybean (cv. DS-9712) was transformed 

following the cotyledonary node method using 

Agrobacterium harbouring the Cas9 vector 

containing sgRNA (Target-1) specific to 

Isoflavone synthase (IFS) gene. Putative 

T plants (Fig. 52) were subjected to PCR 1 

diagnosis (Fig. 53) using phosphinothricin 

acetyl transferase (PAT) gene specific primers 

showing integration of PAT gene. Leaves were 

also painted with phosphinothricin (herbicide) 

@ 138 mg/L. Morphological observations were 

recorded seven days after painting. While the 

control plants showed typical burning 

symptoms, the transformants showed only 

discolouration of chlorophyll (Fig. 54). In order 

to confirm Cas9 activity, IFS gene was 

amplified from the T  plants and sequenced. 1

Singe base editing (T to C) was observed in 

IFS2 (Fig. 55).

                     Fig 52.  Putative T  edited plants of soybean1 

Fig 53.  PCR amplification of PAT gene
L�� ane 1 - Non-transformed
Lane 2- Target-1, T1-3 
Lane 3 - Target-1, T1-4
Lane 4 - + control
Lane 5  - No template control
Lane M – 1 kb DNA ladder

Fig 54. Herbicide (D,L- Phosphinothricin ) effect observed 7 
days after painting soybean leaves
1.Non-transformed
2. Non-transformed painted with Phosphinothricin (138 mg/L)
3. Target-1, T1-3 painted with Phosphinothricin (138 mg/L)
4.Target-1, T1-4 painted with Phosphinothricin (138 mg/L)

Fig 55. Four Single base editing (T to C) in IFS2



Externally funded project

AICRP on nematodes in cropping systems 
(CRSCNIBSMCOP201400800009)

(Mallikarjuna, J.)

Screening, confirmation and evaluation of rice 
genotypes for resistance against rice root-knot 
nematode (Meloidogyne graminicola)

A total 50 germplasm lines of rice received from 
PC cell, AICRP (N), IARI New Delhi were 
raised separately in plastic pots of size 10×10 
cm for screening against rice RKN during 

kharif 2022. One week after germination, only 
one seedling was kept per pot and remaining 
seedlings were thinned out. Fifteen-day-old 
seedlings were inoculated with 200 freshly 
hatched second stage juveniles of M. 
graminicola. Forty-five-day after sowing, the 
plants were uprooted carefully and roots were 
washed with running tap water and stained with 
lactophenol-acid fuchsin. Among the 50 rice 
germplasm lines screened, five lines (IIRRN-
2,3,9,29,34) showed moderately resistant 
reaction, 12 lines were susceptible reaction and 
remaining all were highly susceptible reaction 
to M. graminicola (Table 16).

Table 16. Categorization of rice germplasm based on egg mass index and reproduction index

 
 

 

S. 
No.

Category Scale of egg mass 
index and 

Reproduction index

Germplasm lines  

1. Resistant  0-1.0  NIL  

2. Moderately Resistant  1.1-2.0  IIRRN-2, 3, 9,  29 and 34  

3.
 

Susceptible
 

2.1-3.0
 

IIRRN 4, 6, 18, 19, 21, 23, 27, 28, 38, 39, 40, 47,
 

4.
 

Highly Susceptible
 

3.1 and above
 IIRRN 1, 5, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17, 

20, 22, 24, 25, 26, 30, 31, 32, 33, 35, 36, 37, 41, 
42, 43, 44, 45, 46 ,48, 49

 

  

Management  o f  roo t  knot  nematode , 
Meloidogyne graminicola in rice through 
chemicals in transplanted rice

A field experiment was laid in NIBSM farm 
during kharif 2022 to test different chemicals 
against rice root knot nematode. All the 
treatments were imposed to nursery beds before 
sowing of crop. The RCB design was followed 
with six replications. Rice (cv. Swarna) was 
grown as per recommended package of 

2practices in the plot size of 5 x 4 m . The 
treatments were: T1: Soil application (at 
sowing) of fluensulfone 2% GR @ 1 kg a.i/ha; 
T2: Soil application (at sowing) of carbosulfan 

6G @1kg a.i./ha; T3: Untreated check. 
O b s e r v a t i o n s  o n  i n i t i a l  n e m a t o d e 
population/200 cc soil, seedling height (cm), 
number of galls per root system before 
transplanting (average of 20 seedlings), root 
knot Index at harvest (average of 20 seedlings), 
final nematode population in soil (200 cc) and 
root (5 g) at harvest and yield kg/ha. Results 
indicated that soil application (at sowing) of 
fluensulfone 2% GR @ 1 kg a.i/ha was found to 
be the best treatment with respect to all the 
parameters, followed by soil application (at 
sowing) of carbosulfan 6 G @1kg a.i./ha (Table 
17).
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Evaluation of few microbial consortia for 

management  o f  roo t  kno t  nematode , 

Meloidogyne graminicola in transplanted rice

A field experiment was laid in NIBSM farm 

during kharif 2022 to test different bio control 

agents against rice root knot nematode. All the 

treatments were imposed to nursery beds before 

sowing of crop. The RCB design was followed 

with five replications. Rice (cv. Swarna) was 

grown as per recommended package of 
2practices in the plot size of 5 x 4 m . The 

treatments were: T1 = Nursery bed treatment 
2

with Biofor pf-2 @ 20 g/m ; T2 = Nursery bed 
2

t reatment  wi th  Biogreen @ 20 g/m ; 

T3= Nursery bed treatment with Biotime @ 20 
2g/m ; T4 = Nursery bed treatment with 

2
Pseudomonas  fluorescens  @ 20 g/m  

(Recommended practice); T5 = Untreated 

check. The following observations were 

recorded:                
1. Initial nematode population/200 cc soil; 

2. Seedling height (cm); 3. Number of galls per 

root system before transplanting (average of 20 

seedlings); 4. Root knot Index at harvest 

(average of 20 seedlings); 5. Final nematode 

population in soil (200 cc) and root (5 g) at 

harvest; 5. Yield (kg/plot and t/ha)

Results revelaed that all the treatments 

were found to be more or less effective in 

reducing nematode population (soil and root), 

seedling height, number of galls per seedling, 

RKI and in increasing yield. The treatment 

T1: Biofor pf-2  was found to be the most 

effective in reducing nematode population (87 

per 200 cc soil and 12.36 per 5g root), seedling 

height (25.7 cm), no of galls per seedling (3.24), 

RKI (1.56), besides recording the highest yield 

Treatm
ents  

Seedli
ng 

height 
(cm)  

 

Root 
dry 

weight  

Root 
length 
(cm)  

Shoot 
dry 

weight 
(g)  

Number
*of galls 

per 
seedling 

at 
transpla

nting  

Root 
Knot 
Index 

at 
harvest  

Final 
Nematode 
Population 
at harvest  

 
Yield  

ICBR  

200 
cc 

soil
 

5 g 
root  

kg/  
plot  

t/ha  

T1
 

22.62
 

0.048
 

5.68
 

0.128
 

6.47
 

2.06
 

76
 

18.67
 

17.45
 

6.98
 

1:4.5
 

T2
 

21.54
 

0.038
 

5.43
 

0.099
 

7.54
 

2.36
 

89
 

22.36
 

14.26
 

5.70
 

1:3.6
 

T3
 

19.68
 

0.034
 

5.01
 

0.079
 

15.64
 

2.84
 
174

 
26.58

 
12.49

 
4.99

 
1:2.1

 
S.

 
Ed. ±

 
1.02

 
0.026

 
1.24

 
0.015

 
0.98

 
1.12

 
1.06

 
1.14

 
1.04

 
1.03

   
CD 
(0.05)

 

1.11

 
0.014

 
0.78

 
0.01

 
0.89

 
0.65

 
10.36

 
1.26

 
1.56

 
0.86

 
  

 

-

-

Table 17. Various parameters related to rice RKN, as influenced by chemical application



Screening, confirmation and field evaluation of 
promising resistant germplasm lines of brinjal 
against root-knot nematodes

A total 50 germplasm lines of brinjal received 
from PC cell, AICRP (N), IARI New Delhi were 
raised in plastic pots of size 10 × 10 cm, filled 
with steam sterilized soil. After establishment, 
only one seedling was kept per pot and 
remaining seedlings were thinned out. Fifteen 
days old seedling was inoculated with 1000 
freshly hatched second stage juveniles of M. 
incognita. Forty-five-day after sowing, the 
plants were uprooted carefully and gall index 
and number of egg masses per 5 g of root were 
estimated and categorised based on 1-5 scale. 

Among 50 germplasm lines of brinjal, 28 did 
not germinate even after sowing 2 times. 
Among 22 germinated brinjal germplasm, one 
line (IC-090786) was resistant, 3 were 
susceptible and remaining all were moderately 
resistant with respect to number of galls and egg 
masses per 5 g of root samples (Table 19).

Table 18. Various parameters related to rice RKN, as influenced by the application of microbial consortia

Treatm
ents  

Seedli
ng 

height 
(cm)  

 

Root 
dry 

weight  

Root 
length 
(cm)  

Shoot 
dry 

weight 
(g)  

Number
*of galls 

per 
seedling 

at 
transpla

nting
 

Root 
Knot 
Index 

at 
harvest

 

Final 
Nematode 
Population 
at harvest  

 
Yield  

ICBR

200 
cc 

soil
 

5 g 
root

 

kg/
 plot
 

t/ha
 

T1

 
25.7

 

0.056

 
4.8

 
0.145

 
3.24

 
1.56

 
87

 
12.36

 
20.13

 
8.05

 
1: 5.6

T2

 
25.3

 

0.047

 

5.4

 

0.135

 

3.87

 

1.55

 

95

 

14.25

 

18.68

 

7.5

 

1:5.1

T3

 

20.7

 

0.046

 

4.4

 

0.124

 

3.14

 

1.78

 

88

 

11.26

 

19.48

 

7.8

 

1:5.2

T4

 

21.5

 

0.045

 

4.4

 

0.126

 

5.64

 

1.84

 

84

 

15.45

 

17.65

 

6.7

 

1:4.8

T5

 

15.3

 

0.032

 

3.6

 

0.085

 

10.24

 

2.84

 

174

 

26.31

 

12.64

 

4.99

 

1:2.1

S.

 

Ed. ±

 

0.67

 

0.01

 

1.35

 

0.14

 

1.26

 
   

3.45

 

1.02

 
CD 
(0.05)

 

1.26

 

0.014

 

0.54

 

0.02

 

0.15

 
   

1.68

 

0.87

 

- - - -

-- - -

 

School of Crop Health Policy Support 
Research (SCHPR)

Programme: National Strategic Crop Health 
Monitoring Network

Project: Pest Risk analysis of agriculturally 
important potential invasive pests and 
diseases in India
(CRSCNIBSMSIL202100800045)

 (K. C. Sharma, S. K. Jain, 
Soumya Dash, P. Mooventhan)

The devastating effects of introduced diseases 
and pests, along with movement of agricultural 
produces and products are well known. Pest risk 
analysis is one of the tools which is taken into 
consideration for making regulatory decisions 
concerning imports and exports. Before taking 
up the PRA, an attempt is being made to enlist 
t h e  t r a n s b o u n d a r y  i n s e c t  p e s t s  a n d 
pathogens/diseases which are not present in our 
country and have the potential to enter in the 
country through various routes. Some of the 
potential insect pests viz., Loreyi leaf worm, 
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Table 19. Various parameters related to M. incognita in different brinjal germplasm 

 

S. No. Genotypes Gall Index 
Egg masses per 5 g of 

root 
Reaction 

1 EC - 316275 18.6 25.6 MR 

2 EC - 316284 21.1 26.7 MR 

3
 

EC -
 
384619

 
14.26

 
20.15

 
MR

 

4
 

EC -
 
393239

 
25.64

 
28.6

 
MR

 

5
 

EC -
 
467271

 
16.5

 
20.36

 
MR

 

6
 

IC -
 
074225

 
24.65

 
28.64

 
MR

 

7
 

IC -
 

090132
 

32.54
 

41.56
 

MR
 

8

 

IC -

 

090785

 

17.56

 

22.65

 

MR

 

9

 

IC -

 

090791

 

21.16

 

27.45

 

MR

 

10

 

IC -

 

090806

 

9.25

 

10.2

 

R

 

11

 

IC -

 

090811

 

18.65

 

22.35

 

MR

 

12

 

IC -

 

090907

 

24.25

 

24.68

 

MR

 

13

 

IC -

 

112848

 

35.26

 

47.98

 

S

 

14

 

IC -

 

112909

 

14.5

 

21.6

 

MR

 

15

 

IC -

 

112950

 

17.4

 

24.15

 

MR

 

16

 

IC -

 

285125

 

33.65

 

45.12

 

S

 

17

 

IC -

 

298634

 

11.26

 

15.64

 

MR

 

18

 

IC -

 

310884

 

24.61

 

25.48

 

MR

 

19

 

IC -

 

333527

 

15.64

 

15.24

 

MR

 

20

 

IC -

 

354697

 

14.26

 

20.36

 

MR

 

21

 

IC -

 

374867

 

11.36

 

28.45

 

MR

 

22

 

IC -

 

383107

 

36.59

 

51.26

 

S

 

 

wheat midge, Sitodiplosis mosellana, hessian 
fly, Mayetiola destructor, grain dermestid 
beetle, Trogoderma variabile, glaberous cabinet 
beetle, Trogoderma glabrum and hairy fungus 
beetle, Typhaeaster corea and the crop diseases 
like maize lethal necrosis or corn lethal necrosis, 
banana Xanthomonas Wilt, wheat blast, downy 

mildew of soybean, Phomopsis stem canker of 
sunflower, Ug99 races of Puccinia graminis f. 
sp. tritici (stem rust of wheat), bean pod mottle 
virus and peanut stunt are not present in India 
and have the potential to enter through various 
routes in the country.



S. 
No. 

Contents  Farmer 
FIRST  

DBT Biotech-
KISAN Hub  

DST SYST 
Foldscope  

1. Training programme organized  46  63  09  

2. Demonstration conducted  58  66  01  

3. Farmers benefited under various Capacity 
Building Programmes(CBPs)  

1845  1644  323  

4. Women farmers empowered  570  458  128  

5. Youth trained and involved in farming  765  849  286  

6. Area covered under rice (ha)  in kharif  48  60  -  

7. Area covered under vegetable (ha)  in rabi 
and kharif  

23  17  -  

8. Area covered under rice fallow pulses (ha) 
in rabi 

42  60  -  

9. Technology Popularized  16  26  01  

10. Success stories documented  101 
Submitted 
to ICAR-
ATARI, 
Jabalpur  

03  

Submitted to 
DBT  

01  

11. Front line demonstration organized  03  

(FLDs organized on the application of Drone for 
pesticides spray at ICAR -  NIBSM, and FFP 
Villages, Kasdol)  

12. Inter institutional HRD programmes 
organized/coordinated.  

03  04 with KVKs, 
Mahasamund 

and 
Rajnandgaon  

08  

13. Activity organized related to e-extension 
services, mobile advisory system and ICT 
tools  

13  -  28 Foldscopic 
observations 
published at 
MICROCOSMOS 
online database  

14. Field day organized  01  03  -  

15. Mobile Application developed  01  Kadaknath Info –  An Android based 
Mobile App  

16. DD coverage 01  Drone  demonstration covered by 
Doordarshan on 2.12.22 at FFP site  

Annual Report 2022

Externally funded project on adaptive research

Summary of Achievements under FFP, DBT Biotech-KISAN Hub and DST-STST Projects during 
January-December 2022

Annual Report 2022

(P. Mooventhan)
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Education by awarding Post-Graduate, 

Doctoral and Post-Doctoral degrees to build 

capacity for state-of-the-art research in the area 

of biotic stress is one of the important mandates 

of the ICAR-NIBSM. Earlier, an MoU was 

signed with ICAR-IARI, New Delhi in 2019.

EDUCATION

Recognition to ICAR-NIBSM Faculty 

Following scientists of ICAR-NIBSM, as per their 

credent ia ls  for  teaching and/or  research 

dissertations were upgraded and recognised as 

faculty member for M.Sc. guidance

Table 1. Faculty of ICAR-NIBSM recognized during 2022-23

S.No. Name & Designation Discipline Faculty/ Research Guides 

1.  Dr. P. Mooventhan, Sr. Scientist Agricultural Ext Education Research Guides for M.Sc. guidance  

2.  Dr. Shridhar J., Sr. Scientist Entomology  Research Guides for M.Sc. guidance  

3.  Dr. Mallikarjuna J.,  Sr. Scientist Entomology  Research Guides for M.Sc. guidance  

Postgraduate Programme 

Nine M.Sc. students in the academic session (2020-22) and 16 students in the academic session 2021-

23. were admitted in different disciplines of M.Sc. programme as given below

Table 2. Seats allotted for M.Sc. student at ICAR-NIBSM

S.No. 
 

Discipline No of seats allotted in 
academic session  

2020-22 

No of seats allotted in 
academic session  

2021-23 

1 Agronomy 2 2 

2 Agricultural Entomology 2 5 

3 Agricultural Microbiology 1 2 

4 Genetics and Plant Breeding 1 1 

5 Molecular Biology & Biotechnology 2 5 

6 Plant Pathology 1 1 

 Total 9 16 

 

In the academic session 2022-24, 5 M.Sc. students and 6 Ph.D. have been proposed.
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Teaching of M.Sc. Courses 

The academic year 2020-21 started with effect from 28 Dec, 2020. However, due to pandemic Covid-19 

situation courses were taught online during the first and second semesters. Following faculty members 

of ICAR-NIBSM were associated with ICAR-IARI faculty in the teaching of M.Sc. courses: 

Table 3. Faculty involved in teaching of M.Sc./Ph. D. courses as associate (Ist
 Semester) 

. S No. 
 

Name

 

Course No.

 

Course title

 

1.  Dr. A. Dixit, PS & JD SCHBR  (A)  AGRON 503 Principles & Practices of Weed 
Management 

2.  Dr. R.K. Murali Baskaran, PS  ENT 605 Insect Behaviour 
 

3.  Dr. S.  K. Sharma, PS  MICRO 504 Soil Microbiology 
 

4.  Dr. K.C. Sharma, PS  AGR 005 Major pests of crops & their 
management 

5.  Dr Vinay Kumar, Sr.  Scientist  MBB 502 Fundamentals of Molecular 
Biology 

6.  Mr. Lalit L. Kharbikar, Scientist  MBB 602 Genomics 
 

7.  Dr. Ashish Marathe, Scientist  BIO 501 

BIO 510 
Basic Biochemistry, 

Intermediary Metabolism 

 
Table 4. Faculty involved in teaching of M.Sc./Ph. D. courses as associate (IInd

 Semester) 
 

 
 

Name Designation Discipline/Course Name 

1.  Dr. R.  K. Murali Baskaran,  PS  ENT 519 
ENT613/PATH606
/NEMA60 

Commercial Entomology  
Plant Bio-security & Bio-safety 

2.  Dr. S.K. Sharma PS  MICRO 511 
 

Biofertilizer Technology 

3.  Dr. K.C. Sharma PS  ENT 610 
 

Agricultural Ornithology 

4.  Dr Mallikarjuna J, Sr.  Scientist  ENT 519 
 

Commercial Entomology 

5.  Dr. Ashish Marathe, Scientist  BIO 502 
 

Intermediary Metabolism 

. S No.
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Research topics of M.Sc. students 

The approved research topics for students of M.Sc. programme (2020-22) are given below

Table 5. Approved research topics of M.Sc. students (2020-22)

S.No. Name of the 
student  

Discipline Research topics 

1 
Mr. Rohan Dalal 
  Agronomy 

Effect of Tillage-Herbicide interaction on weed 
management and yield of wheat crop (Final viva-
voce pending) 

2
 

Ms Poulomi 
Debnath

 
 

Agronomy
 Effect of nutrient management and herbicide 

interaction in weed management of wheat
 

3
 

Mr. Pravin Panda
 Agricultural 

Entomology
 

Studies on management of rice weevil, Sitophilus 
oryzae (L.) (Coleoptera: Curculionidae) infesting 
stored paddy

 

4
 Mr. Priyanshu 

Pawar
 Agricultural 

Entomology
 

Studies on efficacy of kairomone-gel formulations 
on
 

bio-control potential of Trichogramma
 

spp. 
against

 
Lepidoptera pests of wheat and chickpea

 

5
 Mr. M. Shashank 

Goud
 

 Agricultural 
Microbiology

 Deciphering Operation of Tryptophan -Dependent 
and -Independent Pathways in Plant Associated 
Bacteria for Indole-3-Acetic (IAA) Production

 

6.

 

Mr. Anik

 

Basak

 Molecular 
Biology & 
Biotechnology

 
Identification and characterization of bacterial 
endophytes having potential antimicrobial activities 
against Fusarium wilt in chickpea

 

7.

 
Ms.

 

Lerissa Sweety 
D’Silva

 
 

Molecular 
Biology & 
Biotechnology

 Characterization of promoter of isoflavone synthase 
gene in grain legumes

 

8.

 

Ms.

 

Swagata 
Thakur

 
Plant 
Pathology

 Phenotypic and molecular characterization of 
resistance mechanism in finger millet-Pyricularia 
grisea

 

interaction
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A view of Girls Hostel

Annual Report 2022

Infra structural Facilities 
 
A Girls Hostel with capacity of 112 single rooms with attached toilets and other facilities has been 
occupied by girl students. 
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thThe 7  Research Advisory Committee (RAC) 
Meeting of ICAR-NIBSM, Raipur was 
conducted under the Chairmanship of Prof. A. 
N. Mukhopadhyay, Former Vice-Chancellor, 
Assam Agricultural University, Jorhat, Assam. 
Dr. T. R. Sharma, DDG (Crop Science), ICAR, 
in his inaugural address appreciated the efforts 
of NIBSM in developing research leads and 
identifying areas of national interest to be 
targeted, besides developing strong linkages to 
address key researchable issues. The Chairman, 
RAC appreciated major transformation in the 
infrastructure development of the institute and 
released the publications. Dr. P. Kaushal, Joint 
Director (Research) presented an overview of 
research progress of NIBSM and the new 
programmes initiated. Suitable interactions 
were made among the Directors of plant 
protection institutes including ICAR-NCIPM, 
ICAR-NBAIR, ICAR-NBAIM, and ICAR-
DWR and identified possible research areas for 
collaborations.

INSTITUTE ACTIVITIES

along with members including Dr. B. L. Jalali, 
Ex DRS HAU, Hisar & Founder Director, 
ICAR-NCIPM New Delhi, Dr. S. V. Sarode, 
Ex Director of Research PDKV Akola, 
Dr. Kuldeep Singh, Ex Director NBPGR New 
Delhi and Head Gene bank ICRISAT, Dr. M. 
Krishna Reddy, Ex Head Plant Protection, IIHR 
Bengaluru, Dr. J. S. Mishra, Director, DWR 
Jabalpur  and Dr. Anil Dixit, Joint Director, 
ICAR-NIBSM as a Member Secretary. Dr. P. K. 
Ghosh, Director, explained briefly about the 
developments of the institute including budget 
utilization, staff position, and new initiative 
taken as per EFC at NIBSM along with institute 
video film. Dr. Anil Dixit, Member Secretary 
presented the ATR on previous QRT of ICAR-
NIBSM, Raipur. Dr. P. Kaushal, Joint Director 
(Research) presented the research highlights of 
ICAR-NIBSM, Raipur whereas, Dr. S. K. 
Ambast, JD (Edn.) presented the highlights on 
education.

Dr. S. S. Chahal, Chairperson, in his 
opening remarks emphasized that institute may 
have better linkages and exchange programme 
in order to achieve the goal of the institute. The 
members are of the opinion that institute should 
have a full strength of faculty in various 
discipline for research and education and 
accordingly the programme must address the 
mandate of the institute in achieving the 
excellence. The QRT visited the research farm 
and laboratories on 14.12.22 and subsequently, 
QRT interacted with scientists and students 
about  the i r  research  programme and 
expectations from the institute. Also, QRT 
interacted with selected farmers of the institute 
for getting technical inputs and other benefits 
for uplifting their livelihood from the various 
outreach programme running at the institute. 
Two technical reports on biotic stress were 
released on the occasion of QRT meeting.

Quinquennial Review Meeting 
(December 13-14, 2022)

ICAR-NIBSM Quinquennial Review Team 
th

meeting was held on 13-14  December 2022 at 
NIBSM, Raipur under the Chairmanship of 
Dr. S. S. Chahal, Ex-VC, MPUAT Udaipur 

th7  Research Advisory Committee (RAC) Meeting 
(June 8-9, 2022)

I. Advisory/Review/Management 
Committee meetings
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Supplementary  Ins t i tu te  Research 
Committee  (February 7-8, 2022) 

The supplementary Institute Research 
Committee meeting was held under the 
Chairmanship of Dr. P. K. Ghosh, Director, 
ICAR-NIBSM, Raipur. In this meeting, 
progress of the old projects which are about to 
be completed shortly were reviewed and offered 
suitable recommendations. The Chairman 
emphasized the scientists for their due 
importance for publications, applying for 
externally funded projects, time management 
etc.

th8  Institute Research Committee (August 29-
30, 2022)

th
The 8  IRC meeting of ICAR-NIBSM  was held 
during 29-30.8.22 under the Chairmanship of 
Dr. P. K. Ghosh, Director, NIBSM. Dr. P. 
Kaushal, Joint Director (Research) highlighted 
that many of NIBSM research projects have 
been designed as inter-institutional mode 
without overlapping with other plant protection 
institutes and also focused on the development 
of repositories (PPGR, biological materials) to 

undertake future-ready research, improving the 
research publications, and applying for 
externally funded projects. The Chairman, IRC 
emphasized that the focus should be on 
collaborations with national and international 
institutes and the projects should be submitted 
for competitive research grant to get financial 
support and also to increase the number of 
quality publications. The progress made on 17 
institute funded projects and six externally 
funded projects were presented by the PIs and 
documented the review comments. The house 
has approved one new project as sub-project of 
One Health project and five inter-institutional 
projects. 

t h9  Institute Management Committee  
(September 9, 2022)

th
The 9  IMC of ICAR-NIBSM, Raipur was 
conducted in hybrid mode on 9.9.22 under the 
chairmanship of Dr. P. K. Ghosh, Director. The 
meeting commenced with presentation of 
achievements of last one year by Dr. P. N. 
Sivalingam, I/C PME and action taken report on 

th
the recommendations of the 8  IMC meeting by 
Mr. Malay Bisht, SAO. The meeting progressed 
with presentation of fresh agenda items and 
detailed discussions on the same. After a healthy 
and fruitful interaction and sharing of ideas 
towards progress of the institute, the detailed 
proceedings were compiled. Eventually, a vote 
of  thanks  was  proposed  by  Mr.  Asi f 
Muhammed, FAO. 
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Special Campaign 2.0 & Fit India Freedom 
Run 3.0 (2-31October, 2022)

II. Mandatory Official Programmes

Republic Day (January 26, 2022)

Republic day was celebrated at NIBSM on 
26.1.22 by hoisting national flag in which all 
scientists, office staff and labours participated.

Independence Day (August 15, 2022)

The national flag of India was hoisted by the 
Director, Dr. P. K. Ghosh. Under “Har Ghar 
Tirnga Abhiyan” all the staffs hoisted flag at the 
residence from 13-15.8.22.

III. Special Programmes

Kisan: Garib Kalyan Sammelan 
(May 31, 2022)

On the occasion of celebrating 'Azadi Ka Amrit 
Mahotsav '  to commemorate the Indian 
Independence, Hon'ble Prime Minister of India 
interacted with the beneficiaries of about 
sixteen schemes/progammes spanning in nine 
Ministries/Departments of the Government of 
India. The event was presided by Shri. Prahlad 
Singh Patel, Hob'ble Union Minister for State 
Food Processing and Jalshakti along with Shri. 
Sunil Soni, Member of Parliament, MLAs and 
other dignitaries.  Event organized by ICAR-
NIBSM was linked with Hon'ble Prime 
Minister speech at 11 am.  A total of 18,023 
farmers belonging to various districts of 
Chhattisgarh participated and benefitted. The 
programme was co-ordinated by Dr. Anil Dixit, 
Dr. Sushil K. Sharma and Dr. P. Mooventhan. 



Visit of Parliamentary Sub-Committee on 
Official Language (November 11, 2022)

nd
The 2  Parliamentary Sub-Committee on 
Official Language inspected ICAR-NIBSM, 
Raipur on 14.11.22. Dr. Reeta Bahuguna Joshi, 
MP, Pragraj was the Convenor of second 
committee and Smt. Sangeeta Yadav, MP, 
Rajyasabha and Sh. Sunil Soni, MP, Raipur 
have joined in the meeting. Dr. S.C. Dubey, 
ADG (PP&B) as ICAR HQ representative and 
Sh. R. D. Sharma from Rajbhasha ICAR HQ 
participated in the meeting. 

National Girl Child Day (January 24, 2022) 

National Girl Child Day was celebrated at 

ICAR-NIBSM with a focus on the inequalities 

faced by girls, to promote the education, health 

and nutrition of the girl child, and to spread 

awareness about the rights of a girl child. 

Dr P. K. Ghosh, Director highlighted the 

importance of girl child for the society in the 

next generation if they are nurtured and 

groomed properly. Dr. Seema Srivastava, 

Principal, senior secondary school, Saragoan 

spoke on the “Girl Child Empowerment at 

Global Level for Next Generation” followed by 

Smt. Priti Chandrahasani on “Nutrition in Girl 

Child in the Villages for Strengthening India” 

Dr. Lata and Dr. Sushil K. Sharma of NIBSM 

co-ordinated the programme.

National Science Day (February 28, 2022)

National Science Day was celebrated to raise 
awareness on the importance of science with a 
theme of “Integrated Approach in Science and 
Technology for Sustainable Future”. Dr. C. R. 
Hazra, Ex-Vice-Chancellor of IGKV, Raipur 
highlighted the importance of this day and his 
own journey in the agricultural sciences. 

Annual Report 2022

World Pulse Day (February 10, 2022)

World Pulse Day was celebrated to increase the 
pub l ic  awareness  on  nu t r i t iona l  and 
environmental benefits of pulses as part of 
sustainable food production. Dr. P. K. Ghosh, 
Director highlighted awareness creation on 
pulses. Dr. Deepak Sharma, Head, Department 
of Genetics and Plant Breeding, IGKV, Raipur 
de l ivered  a  ta lk  on  “Chal lenges  and 
Opportunities in Pulses”. In addition, a farmer 
interaction meet was organised to create 
awareness on pulse cultivation. The programme 
was co-ordinated by Dr. Lata and Dr. Sushil K. 
Sharma. 
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International Women's Day (March 8, 2022)

During the celebration of International 
Women's Day at ICAR-NIBSM, 100 women 
from nearby vi l lages,  National  Rural 
Livelihood Mission and self-help groups 
participated. On this occasion, Dr. Sushil K. 
Sharma, Nodal Officer highlighted the 
importance of International Women's Day, 
followed by the speech of Dr. P. Kaushal, Joint 
Director (Research) on 'Fodder Production and 
Grassland Conservation', Dr. S. K. Ambast, 
Joint Director (Edu.) on 'Role of Women 
Farmers in Conservation of Water for 
Agriculture' and Dr. Anil Dixit, Joint Director 
(SCHBR) on 'Role of Women in Weed 
Management'. Dr. Lata Jain, Sr. Scientist 
coordinated an interaction with women farmers 
and girls on women empowerments and their 
role in society. 

Workshop on Emerging IP Issues and 
Innovation Changes for better technologies 
(March 15-16, 2022)

Two-day workshop on Emerging IP Issues and 
Innovation Changes for better Technologies 
under the National Agriculture Innovation Fund 
(NAIF) scheme was organized in virtual mode 
on March 15-16, 2022. Chief Guest, Dr. N. K. 
Krishnakumar, former DDG (Horticulture) in 
his deliberation, stressed that all  our 
technological should be generated, besides 
being an innovative, considering agro-ecology. 
Dr. P. K. Ghosh, Director & Vice-Chancellor, 
ICAR-NIBSM, Raipur emphasized that IP 
i s s u e s  a r e  i m p o r t a n t  i n  t e c h n o l o g y 
development, commercialization and also adds 
value to the innovations. Dr. S.C. Dubey, ADG 
(PP&B), ICAR, New Delhi stressed on the need 
of IP protection for new innovations which are 
important for further commercialization of the 
generated technologies. Dr. Pankaj Kaushal, 
Joint Director (Research), NIBSM, Raipur 
stressed on the importance of intellectual 
properties in research which can give impetus to 
new innovations. Dr. K. Srinivas ADG 
(IP&TM), Dr. Sanjeev Saxena, former ADG 
(IP&TM), CAR, New Delhi; Dr. Kalpana 
S a s t r y,  M a n a g i n g  D i r e c t o r,  A g - H u b 
Foundation, PJTSAU, Hyderabad, Dr. Sudha 
Mysore, CEO, Agrinnovate India Ltd., Dr. 
Prachi Agrawal, BIRAC (DBT) and Dr. Shiv 
Datt, Principal Scientist IP &TM Unit, ICAR 
shared knowledge and experiences.



More than 50 participants consisting of 
Scientists, research scholars, Science post 
graduates and students from ICAR-NIBSM, 
Raipur; ICAR-IISS, Mau; VPKAS, Almora; 
Amity University Chhattisgarh, Raipur and 
IGKV attended the workshop. The workshop 
was coordinated by Dr. S.K. Jain, Principal 
Scientist and Ashish Marathe, Scientist.

Annadata Devo Bhavo (April 23, 2022)

Annadata Devo Bhavo programme was 
organised in the ambit of Azadi Ka Amrit 
Mahotsav at ICAR-NIBSM with the co-
ordination of Dr. Lata Jain and Dr. Sushil K. 
Sharma. Dr. Anup Das, Principal Scientist, 
ICAR-Research Complex for NEH Region, 
Tripura has delivered a talk on “Promoting 
Organic and Natural Farming for Livelihood 
Security'. Dr. P. K. Ghosh, Director emphasized 
adoption of organic farming system in the 
Chhattisgarh state. Farmers-scientists interface 
was organised to create awareness on organic 
farming.

'Role of Crop Diversification in Plant 
Protection', followed by two lectures on 
'Promotion of crop diversification through 
KVK'  and “Crop Divers ificat ion  and 
Sustainable Intensification prospects in 
Chhattisgarh' which were delivered by Dr. S. K. 
Verma, Senior Scientist and PC, KVK, 
Mahasumand and Dr. Anil Dixit, JD (SCHBR), 
respectively. Finally Dr. S. K. Ambast, JD 
(Edu.) have emphasized role of water in crop 
diversification in Chhattisgarh state. More than 
120 farmers participated and benefitted. The 
programme was co-ordinated by Dr. Lata Jain 
and Dr. Sushil K. Sharma of NIBSM.

stAntiterrorism Day (21  May, 2022)

st
Antiterrorism Day was organised on 21  May, 
2022 virtually in which Dr P. Kaushal 
administered pledge of antiterrorism in the 
country. Many staffs were participated in the 
programme apart from those connected 
virtually from Kasdol centre.

Kisan Bhagidari, Prathmikta Hamari 
Abhiyan (April 28, 2022)

In order to highlight various achievements 
under flagship schemes of Government of India, 
Kisan  Bhagidar i -Pra thmik ta  Hamari 
Campaign was organized at ICAR-NIBSM in 
which Dr. S. C. Mukherjee, Professor of 
Entomology and former Dean has spoken on 
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thWorld Environment Day (5  June, 2022)

A webinar on “Prospects of Managing Biotic 
Stresses through Biotechnological and PGPR 
Strategies” in virtual mode in which speakers 
are Dr Ramesh K. Shonti ,  Professor, 
Department of Biology, Indian Institute of 
Science Education and Research, Tirupati, 
Andhra Pradesh 517507, India and Prof. M. S. 
Reddy, Founder & Chairman, Asian PGPR 
Society, Consultant & Entrepreneur, Auburn 
University, Auburn, AL, USA. In this 
programme, Dr S.C. Dubey, ADG (PP&B) was 
also graced the occasion by participating in the 
programme also with these two dignitaries.  
Dr Reddy had delivered lecture on “Integrated 
P G P R  a p p r o a c h e s  f o r  B i o t i c  S t r e s s 
Management for Sustainable Food Production 
to Feed the Growing Population” whereas 
Dr. Shonti delivered lecture on “Application of 
Biotechnological Tools for Imparting Disease 
Resistance”.

Teachers' Day (September 5, 2022)

The Teacher's day was organised on 5.9.22  
physically at ICAR-NIBSM in which Dr. S. K. 
Ambast, Joint Director (Edu) i/c spoke on this 
occasion. All M. Sc. students, YPs and other 
contractual staff have participated in this 
programme.

Yoga, Balanced use of Fertilizer and 
Agroforestry (June 21, 2022)

During the organization of  'Yoga, Balance Use 
of Fertilizer and Agroforestry” under Azadi Ka 
Amrit Mahotsav at ICAR-NIBSM,  Yoga 
Teacher of Pandit Ravishankar University, 
Raipur, Shri. Kaushal Kishore Gupta talked on 
'Practice of Yoga for Better Health'. Dr. Anil 
Dixit, JD (SCHBR) has spoken on balanced 
used of fertilizers in India in general and 
Chhattisgarh in particular while Dr. Sushil K. 
Sharma, has delivered a talk on 'Biofertilizers 

and their Uses'. A total of 96 farmers 
participated and benefitted. The programme 
was conducted successfully in co-ordination 
with Dr. Lata Jain and Dr. Sushil K. Sharma.  

fgUnh lIrkg(14&21 flrEcj] 2022)

laLFkku esa fnukad 14&21 flrEcj] 2022 ds nkSjku fgUnh 
lIrkg dk 'kqHkkjaHk fd;k x;kA fgUnh lIrkg ds nkSjku 
fofHkUu izfr;ksfxrkvksa tSls Jqrys[k] lqys[k o fucU/k 
izfr;ksfxrkvksa dk vk;kstu fd;k x;kA fgUnh lIrkg dk 
lekiu ,oa iqjLdkj forj.k lekjksg 23 flrEcj] 2021 dks 



MkW- izkschj dqekj ?kks'k] funs”kd ,oa dqyifr ,oa izksQslj 
¼MkW-½cynso HkkbZ “kekZ  dqyifr dq'kkHkkÅ Bkdjs i=dkfjrk 
,oa tulapkj fo”ofo|ky;] jk;iqj+ ds mifLFkfr esa lEiUu 
gqvkA ¼MkW-½cynso HkkbZ “kekZ] dqyifr ,oa Ekq[; vfrfFk 
egksn; }kjk izfr;ksfxrkvksa esa fotsrk vf/kdkfj;ksa ,oa 
deZpkfj;ksa dks iz'kfLr i= nsdj iqjLd`r fd;k x;kA 
funs”kd us lHkh vf/kdkfj;ksa ,oa deZpkfj;ksa dks fgUnh ds 
iz;ksx dks c<+kok nsus ,oa 'kkldh; dk;Z fgUnh esa djus ij 
tksj fn;kA bl volj ij funs”kd egksn; us 7 fnu pys 
fofHkUu dk;Zdzeksa esa mRlkgiwoZd Hkkx ysus ds fy, 
vf/kdkfj;ksa ,oa deZpkfj;ksa dks c/kkbZ nhA fgUnh lIrkg ds 
lQy vk;kstu ds fy,a funs”kd ,oa dqyifr egksn; us MkW- 
lq”khy dqekj “kekZ] iz/kku oSKkfud ,oa lapkyd] MkW- yrk 
tSu] MkW- ds lh ‘kekZ oa lHkh lnL;ksa dh ljkguk djrs gq;s  
jktHkk"kk dks vkSj vf/kd iz;ksx ds fy, lrr~ iz;kl ij cy 
nsus dks dgkA MkW- ds lh ‘kekZ ds /kU;okn izLrko ds lkFk  
dk;Zdze lEiUu gqvkA  

a debate competition on “Is disability an 
obstacle for success”. After completion of 
competition, remarks were given by. On this 
occasion, Dr. Pankaj Kaushal, Joint Director 
(Research) and Dr. S. K. Ambast, Joint Director 
(Edu) i/c have highlighted the importance of 
sign language. The winners of the debate were 
disbursed with certificates. The entire 
programme was coordinated by Dr. Lata Jain, 
Senior Scientist. 

Vigilance Awareness Week (October 31-
November 6, 2022)

Dr. Sushil K. Sharma, Nodal Officer, briefed the 
importance of observing vigilance awareness 
week during October 31 to November 6, 2022. 

Thereafter, e-integrity pledge and Rashtriya 
Ekta Diwas Pledge to all the staff members was 
administered by the Director, Dr. P. K. Ghosh in 
commemoration of birth anniversary of Sardar 
Vallabhbhai Patel. It was followed by his speech 

International day of Sign Languages 
(September 23, 2022)

International day of Sign Languages was 
organized on 23.9.22 at ICAR-NIBSM, Raipur. 
About 50 participants including Joint Directors, 
Scientists, Young professionals, staffs and 
students of ICAR-NIBSM have attended the 
programme. The audience was briefed about the 
history, significance and importance of 
celebrating the International day of Sign 
Languages. Dr. B. K. Choudhary, Senior 
scientist adjudged the participants who spoke in 
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which sensitized all the staff members towards 
the prevention of corruption in the office. A 
lecture on preventive measures of Vigilance 
was delivered by Shri G.P. Sharma, Joint 
Secretary (Admin) on 3.11.22. On 7.11.22, Dr. 
S. K. Jain, Vigilance Officer, ICAR-NIBSM, 
Raipur has organized an Awareness Gram 
Sabha in Kurra village of Raipur in presence of 
the Sarpanch.

World Soil Day (December 5, 2022)

The ICAR-NIBSM, Raipur had organised 

World Soil Day on the theme “Soils: Where 

Food Begins” on 5.11.22 in hybrid mode. Chief 

Guest of the programme, Hob'ble Smt Anita 

Yogendra Sharma, MLA, Dharsiva Block, 

Raipur has graced the occasion and talked about 

soil health conditions in Chhattisgarh with 

special emphasis on preparation of compost and 

vermicompost for their use in improving soil 

health. 

In this event, Dr. R. K. Awasthi, Sr. Technical 

consultant, NRAA, New Delhi spoke on the 

Soil & Balanced Nutrition and Food Security. 

Dr. Gautam Roy, Head, KVK, Raipur spoke 

about activities functional in soil health 

restoration including role of animal resources. 

The Director, Dr. P. K. Ghosh, NIBSM has 

emphasised on the carbon sequestration and soil 

biodiversity in order to improve the soil health 

for sustainable agriculture. More than 140 

participant including farmers, staff members, 

YPs, students participated in the programme 

both virtually and physically. The entire 

programme was coordinated by Dr. Sushil K. 

Sharma, Principal Scientist and Nodal Officer, 

NIBSM, Raipur. 



th
11  NIBSM Foundation Day 
(October 10, 2022)

thICAR-NIBSM celebrated its 11  foundation 
day on 10.10.2022. Dr. Ashok Dalwai, Chief 
Executive Officer, National Rainfed Area 
Authority, Ministry of Agriculture and Farmers 
Welfare, Govt. of India was the Chief Guest 
who emphasized on the need of research on 
interaction of biotic stresses under abiotic 
conditions under the influence of climate 
change scenario. Dr. Girish Chandel, Vice- 
Chancellor, IGKV, Raipur and Dr. Shiv Kumar 
Agrawal, Co-ordinator, ICARDA-South Asia 
and China Regional Programme, Head, Food 
Legume Research Programme, International 
Centre for Agricultural Research on Dryland 
Areas were the Guests of honour and extended 
their wishes during the event. Dr. Pau Fermosa-
Jordan, Group Leader, Department of Plant 
Developmental Biology, Max Planck Institute 
of Plant Breeding Research, Germany delivered 
a foundation day lecture on Quantitative 
approaches to understand plant development. 

Dr. P. K. Ghosh, Director & Vice Chancellor, 

ICAR-NIBSM, Raipur presented the significant 

achievements made by the institute. During the 

function, Dr. Vinay Kumar, Senior Scientist 

(Agricultural Biotechnology) was awarded as 

“Best Scientist” for overall contribution to 

research & institution building for the year 

2021-22 and Dr. K. C. Sharma, Principal 

Scientist (Agricultural Entomology) was 

awarded as “Best Worker” for overall 

development of Institute for the year 2021-22. 

Three publications of the institute were also 

released in the function. The program was 

coordinated by Dr. S. K. Ambast, PS & Joint 

Director (Edu). In the Farmers-Scientist 

Interaction meeting, application of drone for 

biotic stress management was demonstrated and 

later on farmers issues related to agricultural 

practices and plant protection measures were 

addressed.
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S. 
No.

 
 

Topic of seminar
 

Date
 

Delivered by institute 
scientist/international scientist

 1.
 

Promoting Organic and Natural 
Farming for Livelihood Security

 

23.04.22
 

Dr Anup
 

Das, Principal Scientist,  
ICAR Research Complex for NEH 
Region, Tripura Centre, Agartala, 
Tripura

 2.
 

Prospects of Managing Biotic Stresses 
through Biotechnological and PGPR 
Strategies

 

06.06.22
 

Dr. M. S. Reddy, Founder & 
Chairman, Asian PGPR Society for 
Sustainable Agriculture, Consultant 
& Entrepreneur,

 
Auburn University, 

Auburn,
 

AL, USA
 

3.  Application of biotechnological tools 
in imparting disease resistance  

 

06.06.22 Dr. V. Ramesh Sonti, Indian Institute 
of Science Education and Research 
Tirupati, Tirupati, India 

4.  Identification and characterization of 
candidate gene(s) for crop stress 
management  

 

13.06.22 Dr. Manoj Prasad,  
Staff Scientist VII & J. C. Bose 
National Fellow,  
National Institute of Plant Genome 
Research, New Delhi  

5.  Pathophysiology of Agrochemical 
toxicity  

24.09.2022 Dr. Mamta Choudhary 
Principal Scientist  
Veterinary Pathology 

6.  Quantitative approaches to understand 
plant development  

10.10.2022 Dr. Pau Fermosa-Jordan, Group 
Leader, Department of Plant 
Developmental Biology, Max Planck 
Institute of Plant Breeding Research, 
Germany  

7.  Widening of genetic base of legumes 
through pre-breeding  

11.10.2022 Dr. Shiv Kumar Agrawal, 
Coordinator, ICARDA-South Asia 
and China Regional Programme, 
Head, Food Legume Research 
Programme, International Centre for 
Agricultural Research on Dry land 
Areas

 

8.
 

Invasive insect pests: A threat to food 
and nutritional security

 31.10.2022
 

Dr. K.
 

C.
 

Sharma
 

Principal Scientist  
 

Agricultural Entomology 
 

9.
 

Classical Biological control of Cassava 
mealybug in India

 28.11.2022
 

Dr. A.N. Shylesha,
 

Principal Scientist (Entomology)
 

ICAR-National Bureau of 
Agricultural Insect Resources,  
Bangalore  

 

 

Webinars/seminars organized by NIBSM



MoU signed during 2022

ICAR-NIBSM signed MoU with the Rajmata 
Vijayaraje Scindia Krishi Vishwavidyalaya 
(RVSKW), Gwalior (MP) on 23.5.2022 to enter 
into long-term collaboration for promotion of 
students' training and quality postgraduate 
research in cutting edge areas.

Another MoU was signed between NIBSM, 
Raipur and Pt. Ravishankar University (PRSU), 
Raipur on 1.6.2022, considering the fields of 
overlapping research interests and allied 
activities for promotion of collaborative 
research and post-graduate students' training.
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Outreach activities under SCSP, 
TSP and NEH Activities

Distribution of agriculture processing units 
and farmer machinery

(Vinay Kumar, Lalit L. Kharbikar, S. K. 
Sharma, J. Sridhar, K. C. Sharma, Anil Dixit)

During the distribution programme agriculture 
processing units including Grain mill, oil 
expeller, rice mill, pulse mill and spice grinders 
were distributed to the farmers.

Apiculture kit distribution
(February 25, 2022)

(Vinay Kumar, Lalit L. Kharbikar, S. K. 
Sharma, J. Sridhar, K. C. Sharma, Anil Dixit)

A total of 50 apiculture kits were distributed to 
10 farm families belonging to four villages of 
Tilda and suitable training was given to handle 
kits in beekeeping.

Vegetable seed kit and medicinal plants 
distribution (March 08, 2022)

Vegetable seed kit and medicinal plants were 
distributed to farmers under SCSP.  

Solar pump distribution (March 28, 2022)
(Vinay Kumar, Lalit L. Kharbikar, S. K. 

Sharma, J. Sridhar, K. C. Sharma, Anil Dixit)

Two solar pumps (3 Hp) were distributed to the 
farmers of Tilda and Dharsiwa blocks. 



Inauguration of Farmers Residential Training 

Hostel (October 10, 2022)
(Vinay Kumar)

ICAR-NIBSM Farmers Residential Training 

hostel was inaugurated by Dr. Ashok Dalwai, 

Chief Executive Officer, National Rain fed Area 

Authority, Ministry of Agriculture and Farmers 

Welfare, Govt. of India on 10.10.22, as a part of  
th

the 11  foundation day programme in august 

presence of Dr. Shiv Kumar Agrawal, 

Coordinator, ICARDA-South Asia and China 

Regional Programme, Head, Food Legume 

Research Programme, International Centre for 

Agricultural Research on Dry land Areas. This 

facility was developed for conducting short 

term residential training of the beneficiary 

farmers under SCSP and TSP scheme.  The 

program was coordinated by Dr. Vinay Kumar, 

Senior Scientist & coordinator Training under 

SCSP and TSP scheme. 

Climate resilient livestock based IFS and 
Agroforestry based IFS (April 18, 2022)

(Anil Dixit, Binod K. Choudhary, Lata Jain)

Livestock based integrated farming system 
(LIFS) and Agroforestry based IFS (AIFS) were 
inaugurated on 8.4.2022 at ICAR-NIBSM.

Rice seed distribution (June 10-20, 2022)
(J. Sridhar, Mamta Choadhary)

During the seed distribution programme 

organized by the ICAR-NIBSM, 140 quintals 

certified seeds of rice (cv. Swarna) were 

distributed to 134 farm families belonging to 

Tilda block of Raipur district under TSP. The 

rice crop production technologies were 

explained to the farmers for growing healthy 

rice crop during kharif 2022. Similarly paddy 

seeds were distributed to 370 farm families of 

Tilda block in SCSP.
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Off- campus training cum exposure visit of 

farmers to FFP site, Kasdol (November 11, 

2022)
(Vinay Kumar, Sridhar J.)

ICAR-NIBSM has organized one-day off-

campus training cum exposure visit of farmers 

to the Farmers FIRST programme (FFP) site, 

Kasdol on 17.11.2022. A total of 80 farmers 

visited various villages adopted by NIBSM 

through FFP which include Kadaknath farming 

cum Hatchery unit, Kharri, Vegetable field, 

Kharri, Polyhouse and Poultry shed, Kharaha, 

Agro-processing Centre (APC), Bamhani, Goat 

Farming Unit and FCC, Bakla. During the visit 

farmers discussed with the progressive farmers 

related to the input  cost  of  different 

interventions, material and infrastructure 

required including the net-profit etc. In addition, 

Farmers-scientist interaction meeting was 

organized where scientists addressed the 

queries by the farmers and highlighted the 

importance of exposure visit and government 

schemes for improving livelihood of farmers. 

The programme was coordinated by Dr. Vinay 

Kumar, Coordinator Training SCSP & TSP and 

Scientists Dr. P. Mooventhan, Dr. J. Sridhar 

were involved in this training programme. 

(Mamta Choudhary, Soumya Dash)

Hkk-d`-vuq-i- &jk'Vªh; tSfod LVªSl izca/ku laLFkku 
cjksaMk]jk;iqj us o'kZ 2022&23 esa vuqlwpfr tkfr 
mi;kstuk ds dk;ZUo;u ds fy, jk;iqj ftys ds 
rglhy&frYnk] [kjksjk ,oa vkjax ds vUrZxr vkus 
okys 17 xkaok sdk sxksn fy;k x;k ftlesa bl 
;kstuk ds mn~ns”; ds vuqlkj laLFkku fgrxzkgh 
fdlkuksa ds vkthfodk mRFkku ds fy, oSKkfud 
fof/k viuk dj d`f'k mRikndrk dks c<+kus ds 
fy, iz;kljr gSA

� bl ;kstuk ds rgr bl fo`Rrh; o'kZ esa 
mUur fdLe ds /kku cht tSls&egkek;k] nars”ojh 
] nqcjkt lysD”ku] NRrhlx<+ nsoHkksx] ftadjkbZl 
vkfn izekf.kr chtksa ds dqy 182 fDoaVy cht 
forfjr fd;s x;sAtks fd 500 ,dM+ {ks=Qy dks 
doj fd;k x;k] lkFk gh lkFk [ksrh esa mi;ksx 
gksus okys vkStkj tSls&jkik] xSrh ] dqYgkMh ] 
cssYpk ] ,Y;qfefu;e Vc] gfl;k] Lizs;j] oehZcsM] 
okVjdSu] ykbZVVSi] LVhyCysM ] vkfn forj.k 
fd;k x;k ftlesa 1000 d`'kd ifjokj ykHkkfUor 
gq, rFkk xkao dk uke fuEu gS&cqMsjk] f?kojk] 
dsaojkMhg] csyVqdjh] eknkMhg] fljhZ] nsojfrYnk] 
cjMhg] fcfB;k] iaMkijlokuh] HkSlk] dqyhiksVk] 
velsuk] cqMxgu] HkMgk] nsolqUnjk vkfn gS

bl o'kZ ds ;kstuk ds varZxr fgr xzkgh 
fdlkuksa dh lqfo/kk ds fy, lkeqfgr dsUnz cuk;k 
tk jgk gSA ftlesa fdlkuksa ds thodksiktZu ds 
fy, NksVs d`f'k ;a= tSls&ikojfVyj] ikoj jhij] 
Mhty iai] vkVk pDdh] rsy ?kkuh ] jkbZl fey ] 
QqVLizs;j bR;kfn j[ks tk;saxs tks fd muds 
d`f'kdk;Z ,oa vkenuh ds vtZu ds fy, ennxkj 
gksxkAlaLFkku ds funs”kd ds usr`Ro esa ;g laLFkku 
fdlkuks ads fgr esa dk;Z djus esa vxzlj gSA
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S. No. Item Quantity 
(Q/nos.) 

Cost 
(Rs.) 

Beneficiarie
s (Nos.) 

Villages Covered 

I. Capital 

1. Thresher  1 239900 10 Kevtara 

2. Dal mill 04 197920 40 Kevtara, Bharwadih 

3. Reaper  2 275180 20 Kevtara, Bharwadih 

II. General
 

4.
 

Paddy seed
 

140 q
 

365820
 

134
 

Kevtra,
 

bharwadih,
 

madhi,
 

pachri,
 

bhibhori,
 

devgaoKundru,
 

paraswani,
 

5.
 

Kadaknath 
chicks

 2000
 

112000
 

4
 

Kevatara, Bharwadih
 

6.
 

Sprayer
 

115 nos
 

286235
 

115
 

Kevtara, madhi,
 

bharwadih,
 

bhibhori,
 

pachri
 

7.
 

As tools kit
 

50 nos
 

167200
 

50
 

Kevtara, bharwadih, madhi,
 

pachri, 
bhibhori

 

8.
 

Sewing 
machine

 10 nos
 

99900
 

10
 

Kevtara,
 

Bharwadih
 

9.

 

Rabi seed 
(Chickpea 
and wheat, 
Lentil )

 

31 q

 

41.q

 

4.4 q

 
387575

 

111

 

Kevtara,

 

madhi,

 

bharwadih,

 

pachri, 
bhibhori, mura,

 

bhalesur,

 

gujra,

 

raikheda,

 

guma,

 

tadwa

 
 

10.

 

Grain 
storage bin 

 120 nos

 

274800

 

120

 

Kevtara,

 

madhi,

 

bharwadih,

 

pachri, 
bhibhori,

 

mohdi, Devgaon,

 

paraswani,

 

tadwa,

 

gaurkheda

 

,raikheda,

 

 

As per the TSP Plan 2022-23, we have executed 10 different developmental activities which 
benefitted 614 farmers/SHG women belonging to 12 villages in Tilda Block of Raipur- Kevtara, 
Bharwadih, Pachri, Madhi, Bhibhori, Tadwa, Raikheda, Guma, Mura, Gaurkheda.Bhalesur, Gujra. 
Complete details of TSP activities are as below:
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NEH Activities
(P. Mooventhan)

Progress at NEHU, Meghalaya

A five-day skill training cum work shop on” 
Scientific Method of Organic Wild Honey 
Production” was jointly organized by 
Incubation Centre, North-Eastern Hill 
University (NEHU), Tura Campus, West Garo 
Hills ,  Chasingre,  Meghalaya,  District 
Commerce and Industries Centre (DCIC), Tura, 
Government of Meghalaya and ICAR-NIBSM, 
Raipur Chhattisgarh from 10-14.10.22 at 
Chigitchakgre village under Gambegre C & RD 
Block, West Garo Hills District. The Chief 
Guest, Pro-Vice Chancellor, NEHU, Tura 
Campus Professor Sujata Gurudev, Nodal 
Officer of Incubation Centre, Dr. R. Sasikumar, 
Functional Manager of DCIC, and the Nokma 
of Chigitchakgre village have attended. A total 
of 150 farmers were benefited.

Progress at CAU, Imphal



The following capacity building programmes was jointly organized by CAU, Imphal and ICAR-NIBSM 
for the welfare and socio-economic development of farmers in North Eastern Region (NER).

S. No.  Training Programme on Duration 
and Place 

No. of 
beneficiaries 

1.  Scientific fish farming (21 st  –  23rd  November, 2022) 3 days at 
Tripura 

25 

2.  High value vegetable cultivation (30thNovember – 2nd 

December, 2022)  
3 days at 
Mizoram 

30 

3.
 

Scientific poultry farming (Five one day trainings from 
19th  

–
 

23rd, November, 2022)
 

Manipur
 

110
 

4.
 

Hands-on training cum demonstration on Recent 
organic production technology in Horticultural Crops 
(30th

 
November -

 
2nd

 
December, 2022)

 

3 days at 
Sikkim

 25
 

5.
 

Pest and Disease Management in Potato (28th
 
-
 
30th

 

November, 2022)
 3 days at

 

Tura, 
Meghalaya

 
95
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Climate resi l ient  Agro-forestry based 
Integrated Farming System: Training and 
Demonstration site for beneficiary farmers 
under the scheme SCSP and TSP plan

(Anil Dixit, Lata Jain)

Farming system research is considered as a 
powerful tool for the management of natural 
and human resource. This is a multi-disciplinary 
whole-farm approach for solving the problem of 
small and marginal farmers.This approach aims 

at increasing income and employment by 
integrating various farm enterprises like crop, 
fruits, vegetables, animals, fish etc., and 
recycling their residues and by-products within 
the farm itself. An agro-forestry based 
Integrated Farming System comprising tree 
sap l ings  o f  Gmel ina  arborea  (whi te 
teak/Khamar tree) and horticulture fruit plants 
and vegetable crops . The site has been 
developed with apiary and micro irrigation 
facility for maintaining the sustainability. 



                   (B. K. Choudhary, Sridhar J., 
Soumya Dash, Mamta Choudhary)

Hkk-d`-vuq-i-&jk'Vªh; tSfod LVªSl izca/ku laLFkku 
cjkSaMk jk;iqj }kjk lapkfyr ;kstuk vuqlwfpr 
tkfr ,oa tutkfr mi;kstuk ds rgr d`f'k 
iz.kkyh vuqla/kku dks tyok;q vuqdqfyr ,oa 
i”kq/ku vk/kkfjr lesfdr d`f'k iz.kkyh dks ,d 
l”kDr mik; ds :I esa ekuk tkrk gSA

;g ,d cgq&vk;kehlexz&d`f'k vfHkxe gS] 
ftlds }kjk NksVs ,oa lhekar fdlkuksa dh leL;k 
dks lek/kku fd;k tkrk gSA bl vfHkxe dk 
mn~ns”; fofHkUu d`f'k m|eksa] tSls fd Qlyksa] 
Qyksa] lfCt;ksa] dM+dukFk ikyu]cVsj ikyu] 
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eNyh lgcr[k ikyu] e/kqeD[kh ikyu vkfn dks 
,dhd`r dj  muds vo”ks'kksa ,oa mRiknksa dks 
mi;ksx dj] fdlkuksa dh vk; rFkk jkstxkj dks 
c<+kuk gSA tutkrh; mi;kstuk ds rgr 
d`f'k&ckxokuh ,o i”kq/ku vk/kkfjr ,dhd`r 
d`f'k iz.kkyh dks fdlkuksa ds fy, ,d ekWMy ds 
:iesalaLFkkuds ifjljesa1 gsDVs;j Hkqfe dks 
fodflr fd;k tk jgk gSAd`f'k vk/kkfjr ,dhd`r 
d`f'k iz.kkyh dks vaxhd`r djus ds fy, eNyh 
ikyu&¼jk sg w] dryk] xzkldkj½] dqVdqV 
ikyu&¼dM+dukFk]cVsj]cr[k½ckxokuh&¼ve:n] 
vukj ]larjk] uhcw] iihrk] dsyk] csy] djkSank½ 
lfCt;ks& ¼ dqan:] ijoj] equxk] dVgy] VekVj] 
cSxu½ Qly&[kjhQ Qly& ¼N-x- nsoHkksx] 
nqcjkt]½ jfoQly& ¼ljlksa] puk] lqjteq[kh½ ,oa 
tSfod [kkn vkfn fodflr fd;k tk jgk gSA
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Workshops/Symposium/Seminar/Conference/training/other fora attended 
 

 
Symposia/seminar/training 

attended  
Period Organized by Name of scientist 

(Dr.) 
1.  National symposium on 

“Emerging Innovations in Plant 
Molecules for achieving  Food 
and Nutritional Security  

January  
6-7, 2022 

DPMBB, ACHF, 
NAU, Navsari & 
Division of 
Biochemistry, IARI in 
association with 
SPBB, New Delhi 

Ashish Marathe 

2.  Training on Metagenomics data 
analysis  

January  
19-24, 2022 

ICAR-IASRI, New 
Delhi 

Vinay Kumar 

3.  National Workshop on Shiitake 
Mushroom: As Nutraceutical 
and Next Generation 
Functional Food  

February  
22-24, 2022 

ICAR-NEH Manipur 
Centre & Society for  
Plant Biochemistry 
and Biotechnology 

Ashish Marathe 

4.  Two-day Workshop on 
Emerging IP Issues and  
Innovation Changes for better 
Technologies  

March  
15-16, 2022 

ICAR-NIBSM, Raipur All scientists 

5.  National Conference of 
Virology on Emerging and re-
emerging Viral diseases –  
Climate change impacts and 
mitigation (VIRCON-2021)  

March  
26-28, 2022 

Department of 
Microbiology, AIIMS, 
Hyderabad under the 
aegis of Indian Society 
of Virology 

Lata Jain 

6.  57th  Annual Rice Research 
Group meeting  

April  
25-27, 2022 

ICAR-IIRR, 
Hyderabad 

S.K. Jain,  
Vinay Kumar, 
Mallikarjuna, J. 

7.  Annual Group meeting of 33 
AICRP on  small millets  

April  
28-29, 2022 

ICAR-IIMR, 
Hyderabad 

S.K. Jain 

Seminar/Symposia/Conference/Workshops/Training/Other Fora
Organised/Attended

S. No.
 

Symposia/seminar/training 
attended  

Period Organized by Name of scientist 
(Dr.) 

1.  Two-day workshop on 
Emerging IP Issues and 
Innovation Changes for 
better Technologies  

March  
15-16, 2022 

ICAR-NIBSM, Raipur S. K. Jain 
Ashish Marathe 

2.  Three-day on-line training on 
Field applications of biocontrol 
agents  for invasive and 
transboundary pests management 

December 
15-17, 2022 

ICAR-NIBSM, Raipur 
& MANAGE, 
Hyderabad 

P. Mooventhan 
R. K. Murali 
Baskaran 

Workshops/Symposium/Seminar/Conference/training/other fora organized
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8.  National Seminar on 
Contemporary Issues in 
Fisheries and Aquaculture  

May  
19-20, 2022 

College of Fisheries, 
GBPUAT, Pantnagar, 
Uttarakhand 

B.K. Choudhary 

9.  40th  Annual Group Meeting of 
AICRP on Vegetables   

June  
15-17, 2022 

ICAR-IIVR, Varanasi P. N. Sivalingam 

10.  National Workshop-cum-
Webinar on Genome Editing  

June 27- 
July 03, 
2022  

Glostem Pvt. Ltd in 
association with 
Indian National Young 
Academy of Sciences 

Ashish Marathe 

11.  Annual Review Meeting of 
AINP on Vertebrate pest 
management  

July  
28-29, 2022 

ICAR- AZRI, Jodhpur 
 

Mamta Choudhary, 
B. K. Choudhary, 
Lata Jain 

12.  Biosecurity and Biosafety: 
Policies, Diagnostics, 
Phytosanitary Treatments and 
Issues  

August  
2-11, 2022 

Division of Plant 
Quarantine, ICAR-
NBPGR, New Delhi. 

S. K. Jain, 
K.C. Sharma

 

13.  International Conference on 
“Advances in Agriculture and 
Food System Towards 
Sustainable Development 
Goals  

August  
22-24, 2022 

University of 
Agriculture Sciences, 
Bangalore, AIASA, 
UAS and ICAR 

P. Mooventhan 

14.  XVth  Annual Review Meeting 
of All India Coordinated 
Research Project  on nematode 
in agriculture  

September 
15-16, 2022 

MPUAT, Udaipur Mallikarjuna, J. 

 National Symposium on 
Emerging Innovations in Plant 
Molecules for Achieving Food 
and  Nutritional Security  

September 
22-23, 2022 

Society of Plant 
Biochemistry and 
Biotechnology at 
Navsari Agriculture 
University, Navsari, 
Gujrat 

Ashish Marathe 

16.  31st  Workshop on AICRP on 
Biological control of crop pests  

October 19-
20, 2022 

ICAR-NBAIR, 
Bengaluru 

R. K. Murali 
Baskaran, Lata 
Jain, Vinay Kumar 

 Nodal Officers interactive meet 
of ICAR Research Data 
Repository for Knowledge 
Management, KRISHI portal  

November 
10, 2022 

ICAR- IASRI, New 
Delhi 

Vinay Kumar 

18.  Application of Bioinformatics 
in Agricultural Research and 
Education  

November 
15-24, 2022 

ICAR-NAARM, 
Hyderabad 
 

 

Mallikarjuna, J. 

 A  Climate for Change’s 2022 
Annual General Meeting  

November 
20, 2022 

Climate for Change 
Australia 

L. L. Kharbikar 
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15.

17.

19.
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20.  International Conference on 
System of Crop Intensification 
(ICSI2022) for Climate-Smart 
Livelihood and Nutritional 
Security  

December 
12-14, 2022 

ICAR-IIRR, 
Hyderabad 

Lata Jain 
Vinay Kumar 

21.  3rd  International weed 
conference on “Weed problems 
and management challenges: 
Future perspectives  

December 
20-23, 2022 

AAU, Anand  
 

L.L. Kharbikar 

22.  Interactive Meeting on  
Emerging Problems of 
Agricultural Pests and 
Opportunities  & Challenges of 
Pest Management  

 

December 
15-16, 2022 

ICAR-NBAIR, 
Bengaluru 

P. Kaushal 
R. K. Murali 
Baskaran 



Research and Review papers

Gurjar Malkhan Singh, Shekhar Jain, Rashmi 
Aggarwal, Mahender Singh Saharan, Tej Pratap 
Jitendra Kumar and Lalit Kharbikar. 2022. 
Transcriptome Analysis of Wheat–Tilletia 
indica Interaction Provides Defense and 
Pathogenesis-Related Genes.  Plants 11: 3061. 

Kharbikar,  L. L.,  A. Shanware, S.  K. 
Nandanwar, M. S. Saharan, A. Marathe, N. S. 
Mishra and S. G. Edwards. 2021. Role of 
methylation-related genes and microRNA 
revealed from RNA-Seq study of FHB 
susceptible hexaploid wheat NIL in response to 
p a t h o g e n  s t r e s s .  R e s e a r c h  S q u a r e . 
doi.org/10.21203/rs.3.rs-795898/v1.

Mallikarjuna, J., Y. Yele, K. C. Sharma, N. B. 
Prakash and M. Ashish. 2022.  Silicon 
supplementation along with potassium  activate 
defense reaction in wheat plants and reduce the 
impact of pink stem borer incidence. Silicon. 
doi.org/10.1007/s12633-022-01833-1.

Mishra, R., G. J. N. Rao, R. N. Rao, M. J. Baig, 
V. Kumar and P. Kaushal. 2021. Rice Tetra 5-40 
(IC0635009; INGR20004), a Tetraploid 
Cytotype (2n=4x=48) of Rice (Oryza sativa). 
Indian Journal of Plant Genetic Resources 32: 
308-309

Mooventhan, P. and M. Choudhary. 2022. 
Assessment of frozen semen quality through 
foldscope microscopy-A novel application of 
frugal science to reduce the infertility rate. 
Indian Journal of Animal Research B-4699. 
doi:10.18805/IJAR.B-4699.

Murali-Baskaran, R. K.,  P. Mooventhan, 
D. Das, A. Dixit, K. C. Sharma, S. Senthil-
Nathan, P. Kaushal and P. K. Ghosh. 2022. The 
future of plant volatile organic compounds 

(pVOC) research: Advances and applications 
for sustainable agriculture. Environmental and 
Experimental Botany.
doi.org/10.1016/j.envexpbot.2022.104912.

Murali-Baskaran, R. K., S. K. Jain and P. 
Kaushal. 2022. Screening pigeonpea (Cajanus 
cajan) mini-core germplasm sub-set for 
tolerance to wilt and pod borers. Indian Journal 
of Agricultural Sciences 92(7): 121-123.

Rai, A., P. N. Sivalingam and M. Senthil-
Kumar. 2022. A spotlight on non-host resistance 
to plant viruses.  Peer J 10:e12996.

Sahu, P. K., R. Sao, D. K. Choudhary, A. Thada, 
V. Kumar, S. Mondal, B. K. Das, L. Jankuloski 
and D. Sharma. 2022. Advancement in the 
Breeding, Biotechnological and Genomic Tools 
towards Development of Durable Genetic 
Resistance against the Rice Blast Disease. 
Plants 11: 2386. 

Sahu, R. K., M. L. Sharma, P. Mooventhan and 
M. A. Khan. 2022. Effectiveness of the 
multimedia training module on farmer's 
knowledge in using bio-control Agents: An 
experimental investigation. Indian Research 
Journal of Extension Education 22(1): 50-54.

Sivalingam, P. N., N. Dokka, M. M. Mahajan,  
B. Sahu,  A. Marathe,  P. Kaushal and P. K. 
Ghosh. 2022. Achieving maximum efficiency 
of mungbean yellow mosaic India virus 
infection in mungbean by agroinoculation. 3 
Biotech 12: 29. 

Tyagi, S., S. Narayana, R. N. Singh, C. P. 
Srivastava, S. Twinkle, S. K. Das and M. Jeer. 
2022.  Migratory behaviour  of  brown 
planthopper, Nilaparvata lugens (Stål) 
(Hemiptera: Delphacidae), in India as inferred 
from genetic diversity and reverse trajectory 
analysis. 3 Biotech 12(10): 1-12.

Publications
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Books

Murali Baskaran, R. K., C. Mamta, A. Dixit and 
P. K. Ghosh. 2022. Indigenous technical 
knowledge (ITK) for biotic stress management, 
ICAR-NIBSM, Raipur, 150p. (ISBN: 978-93-
5737-592-4).

Murali Baskaran, R. K., J. Sridhar, J. 
Mallikarjuna, K. Banerjee and P. K. Ghosh. 
2022. Microbial biopesticides in India. NIPA 
Genx Electronic Resources and Solutions P. 
Ltd., New Delhi, 153p. (ISBN: 978-93-95319-
88-1).

Book Chapters
 
Binod  K. Choudhary, C. Mamta and S. Dash. 
2022. Indigenous technical knowledge (ITK) 
for promotion of sustainable fisheries and 
aquaculture, 94-116pp. In: R. K. Murali 
Baskaran, C. Mamta, A. Dixit, P. K. Ghosh 
(eds.) Indigenous technical knowledge (ITK) 
for biotic stress management, ICAR-NIBSM, 
Raipur, 150p. (ISBN: 978-93-5737-592-4).

Choudhary, M., B. K. Choudhary and S. Dash. 
2022. Ethnoveterinary medicinal practices 
among tribal community of Chhattisgarh, 77-
93pp. In: R. K. Murali Baskaran, C. Mamta, A. 
Dixit, P. K. Ghosh (eds.) Indigenous technical 
knowledge (ITK) for biotic stress management, 
ICAR-NIBSM, Raipur, 150p. (ISBN: 978-93-
5737-592-4).

Dash, S., M. Choudhary, Binod K. Choudhary 
and P. Sutaoney. 2022. Cow Urine: an 
indigenous technical knowledge as bio-
fertilizer and bio-pesticide in agriculture, 138-
150pp. In: R. K. Murali Baskaran, C. Mamta, 
A. Dixit, P. K. Ghosh (eds.) Indigenous 
technical knowledge (ITK) for biotic stress 
management, ICAR-NIBSM, Raipur, 150p. 
(ISBN: 978-93-5737-592-4).

Dixit, A. and P. Mooventhan. 2022. Indigenous 

t e c h n i c a l  k n o w l e d g e  ( I T K ) - c o n c e p t 

clarification, 1-24pp. In: R. K. Murali Baskaran, 

C. Mamta, A. Dixit, P. K. Ghosh (eds.) 

Indigenous technical knowledge (ITK) for 

biotic stress management, ICAR-NIBSM, 

Raipur, 150p. (ISBN: 978-93-5737-592-4). 

Jeer, M. 2022. Recent developments in silica-

nanoparticles mediated insect pest management 

in agricultural crops, 229-239pp. In: Etesami et 

al. (eds.), Silicon and Nano-silicon in 

Environmental Stress Management and Crop 

Quality Improvement. pp 229-239. Academic 

press, Elsevier Inc.

Kumar, V., A. Srivastava, L. Jain, S. Chaudhary, 

P. Kaushal and R. Soni. 2022. Harnessing the 

potential of genetically improved bioinoculants 

for sustainable agriculture: Recent advances 

and perspectives, 319-341pp. In: R. Soni, D. C. 

Suyal, A. N. Yadav, R. Goel (eds.) Trends of 

Applied Microbiology for Sustainable 

Economy, Academic press.

Kumar, V., B. Sahu., D. C. Suyal, P. Karthika, 

M. Singh, D. Singh, S. Kumar, N. Yadav and R. 

Soni. 2022. Strategies for Abiotic Stress 

Management  in  P lan t s  Through  So i l 

Rhizobacteria. In: A. N. Yadav (ed) Soil 

Microbiomes for Sustainable Agriculture. 

Sustainable Development and Biodiversity, vol 

2 7 .  S p r i n g e r,  C h a m .  h t t p s : / / d o i . o rg

/10.1007/978-3-030-73507-4_11. 

Kumar, V., D. Mitra, A. Rani, D. C. Suyal, B. P. 

S. Gautam, L. Jain, M. Gondwal, K. K. Raj, A. 

K. Singh and R. Soni. 2021. Bio-inoculants for 

b iodegradat ion and bioconvers ion of 

agrowaste: Status and prospects,  In: 351-367pp.

D. C. Suyal, R. Soni (eds.), Bioremediation of 

Environmental Pollutants, Springer, Cham.



Kumar, V., L. Jain, S. Jain and R. Soni. 2021. 
Microbe-mediated plant functional traits and 
stress tolerance: The multi-omics approaches. 
In: R. Goel, R. Soni, D. C. Suyal, M. Khan 
(eds.), Survival strategies in cold-adapted 
microorganisms,  Springer,  Singapore. 
doi.org/10.1007/978-981-16-2625-8_11.

Mooventhan, P. and U. Singh. 2022. Alternative 
livelihood options for tribal farmers, 25-38pp. 
In: M. L. Sharma et. al. (eds.), Sustainable 
Livelihood Options for Rural Communities, 
B i o t e c h  B o o k s ,  N e w  D e l h i  ( I S B N : 
9788176225175).

Mooventhan,  P.  and U.  Singh.  2022. 
Kadaknath: Farming of peculiar breed for profit 
maximization, 119-134pp. In: M. L. Sharma et. 
al. (eds.), Sustainable Livelihood Options for 
Rural Communities, Biotech Books, New 
Delhi. (ISBN: 9788176225175).

Mooventhan, P., Sushil K. Sharma, Mamta 
Choudhary, Vinay Kumar and B. K. Choudhary. 
2022. Role Model Extension and Outreach 
Initiatives of ICAR-NIBSM - Way to Doubling 
Farmers' Income. 2022. ICAR - National 
Institute of Biotic Stress Management, Raipur - 
493 225, Chhattisgarh, India, 102 pp.

Murali Baskaran, R. K., P. Mooventhan and P. 
K. Ghosh. 2022. Low-cost plant protection 
technologies in Indian agriculture, 25-49pp. In: 
R. K. Murali Baskaran, C. Mamta, A. Dixit, P. 
K. Ghosh (eds.)  Indigenous technical 
knowledge (ITK) for biotic stress management, 
ICAR-NIBSM, Raipur, 150p. (ISBN: 978-93-
5737-592-4).

Sharma, K. C., S. Dash and S. M. Marella. 2022. 
Indigenous traditional knowledge for stored 
grain insect pests management, 64-76pp. In: R. 
K. Murali Baskaran, C. Mamta, A. Dixit, P. K. 

Ghosh (eds.) Indigenous technical knowledge 
(ITK) for biotic stress management, ICAR-
NIBSM, Raipur, 150p. (ISBN: 978-93-5737-
592-4).

Sushil K. Sharma and A. Dixit. 2022. 
Indigenous technical knowledge (ITK) for plant 
disease management in India, 50-63pp. In: R. K. 
Murali Baskaran, C. Mamta, A. Dixit, P. K. 
Ghosh (eds.) Indigenous technical knowledge 
(ITK) for biotic stress management, ICAR-
NIBSM, Raipur, 150p. (ISBN: 978-93-5737-
592-4).

Yele, Y., P. Nagdev, C. Santoshi and L. 
Kharbikar.  2022.  ITK for insect  pest 
management in cereal crops, 117-137pp. In: R. 
K. Murali Baskaran, C. Mamta, A. Dixit, P. K. 
Ghosh (eds.) Indigenous technical knowledge 
(ITK) for biotic stress management, ICAR-
NIBSM, Raipur, 150p. (ISBN: 978-93-5737-
592-4).

Abstracts

Choudhary,  B. K., Mamta Choudhary and S. B. 

Barbuddhe. 2022. Polymicrobial spectrum of 

cultivable microbiota from fresh water 

aquaculture system of central India. Presented 

in the National Seminar on Contemporary 

Issues in Fisheries and aquaculture, organized 

by College of Fisheries, GBPUAT, Pantnagar, 

Uttarakhand held during May 19-20, 2022.

Gautam, A., A. Dixit, K. Tantwai and L. 

Kharbikar. 2022. The unexplored biology and 

genes of weeds: a valuable resource for the 

development of stress-resistant crops. 
t hPresented in the 13  AFOB Regional 

Symposium (ARS 2022) organized by the Asian 

Federation of Biotechnology (AFOB), during 

June 25-27, 2022.
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Jain, L., V. Kumar and S. K. Jain. 2022. 
Characterization of bacteriophages and its 
efficacy study for bio-control of bacterial leaf 
blight of rice. Presented in the International 
Conference on System of Crop Intensification 
(ICSI2022) for Climate-Smart Livelihood and 
Nutritional Security organized by ICAR-IIRR, 
Hyderabad during December 12-14, 2022.

Kharbikar, L. L., R. Mishra, A. Gautam, A. 
Dixit, K. Tantwai, D. Pawar and V. Choudhary. 
2022. Study of genomic variations in weed 
species from India: An absolute need to unravel 
their stress adaptation mechanisms. Presented 

rd
in the 3  International weed conference on 
“Weed problems and management challenges: 
Future perspectives” held at AAU, Anand from 
December 20-23, 2022.

Marathe, A., D.V. Pawar, P. N. Sivalingam, N. 
Dokka, V. Kumar, L. L. Kharbikar, P. Kaushal 
and P. K. Ghosh. 2022. Exploring the role of 
GmFS1 in mediating resistance against yellow 
mosaic disease and demonstrating the stress 
inducible nature of GmFS1 promoter in 
contrasting germplasm lines of soybean 
(Glycine max (L.) Merr.). Presented in the 
National symposium on Emerging Innovations 
in Plant Molecules for achieving Food and 
Nutritional Security, organized by DPMBB, 
ACHF,  NAU, Navsar i  & Divis ion of 
Biochemistry, IARI in association with SPBB, 
New Delhi held during January 6-7, 2022.

Mooventhan, P., A. Dixit and U. Singh. 2022. 
Farmer FIRST and DBT Biotech-KISAN Hub 
Programmes: An role model PAN India 
initiatives towards Alleviating Poverty. 
Presented in  International Conference on 
"Advances in Agriculture and Food System 
To w a r d s  S u s t a i n a b l e  D e v e l o p m e n t 
Goals(AAFS-2022) held at University of 

Agricultural Sciences, Bengaluru, Karnataka 
during August 22-24, 2022.

Popular Articles 

Dash, S., M. Choudhary, P. Mooventhan, B. 
K. Choudhary and R. Behera. 2022. Breeding 
management of dairy cattle for optimum 
reproductive efficiency. Food and Scientific 
Reports 3(06): 26-29.

Mooventhan, P., U. Singh, S. Xaxa, R. Sahu and 

M. Kumar. 2022. �तवड़ा लाखड़ी क� उ�नत एवं 

व�ैा�नक खेती ( S c i e n t i fi c  L a t h y r u s 

Cultivation). Krishi World. Volume- 04, Issue - 
November 2022, Pp.- 15-17.

Mooventhan, P., U. Singh, S. Xaxa, R. Sahu and 

M. Kumar. 2022. �ी�मकाल�न धान म� तना छेदक 

क�ट-जानकार� एव ं�नयं�ण. Krishi World. 6: 14.

GenBank Depositions

Basak, A., V. Kumar, L. Jain, A. Marathe, P. N. 
Sivalingam and P. Kaushal. 2022. 16S rDNA 
sequences of bacterial endophytes isolated from 
different plant tissues of Chickpea (21 Nos), 
(NCBI data base: OP142754- OP142774)

Dokka, N., B. Sahu, B., B. P. Dewangan, A. 
Marathe, P. N. Sivalingam and P. Kaushal. 
2022. Complete nucleotide sequences of 
begomovirus infecting Cajanus scarabaeoides 
(DNA A and B), NCBI accession No. 
OM397101 & OM397102.

Jain, L., V. Kumar,  S. K. Jain and P. Kaushal. 
2022. Lytic bacteriophages of Xanthomonas 
oryzae pv. oryzae of Indian origin: Whole 
genome sequencing and analysis submitted 
under Bio-project: PRJNA844261 of NCBI 



SRA accession No.  SRR19757542 to 
SRR19757556; SRR19760374.

Compilation/Documentation/Reports/Succe
ss stories

Mooventhan, P., H. K. Singh, M.K. Sahu, U. 

Singh, P. Kaushal and P.K. Ghosh. 2022. 

Achievement of Foldscope Microscopy 

Initiatives by DBT and DST - SYST: A 

Photographic Atlas. ICAR-NIBSM, Raipur, 

Chhattisgarh, 120 pp.

Mooventhan, P., P. K. Ghosh, S.K. Verma, B.S. 

Rajput, S.K. Upadhyay, G. Jha, R.K. Sahu, U. 

Singh and P. Kaushal. 2022. Achievement of 

DBT Biotech – KISAN Hub Project: A 

Photographic Atlas. ICAR- NIBSM, Raipur, 

Chhattisgarh, 46 pp.

Mooventhan, P., S. K. Sharma, M. Choudhary, 

V. Kumar and B. K. Choudhary. 2022. Role 

Model Extension and Outreach Initiatives of 

ICAR-NIBSM-Way to Doubling Farmers' 

Income. ICAR-NIBSM/B&B-1/2022-1, ICAR-

National Institute of Biotic Stress Management, 

Raipur-493 225, Chhattisgarh, India, 102 p.

Mooventhan, P., U. Singh and P. Kaushal. 2022. 

Uplifting Tribal Farmers of Chhattisgarh-An 

NIBSM initiative through Farmer FIRST 

Programme. ICAR-NIBSM/B&B-2/2022-2, 

ICAR-National Institute of Biotic Stress 

Management, Raipur-493 225, Chhattisgarh, 

India 34 p.

Murali Baskaran, R. K., J. Sridhar, K. C. 

Sharma, P. Mooventhan, P. Kaushal and P. K. 

Ghosh. 2022. Native Trichogrammatid for 

sustainable pest management: A technical 

report from collection and promotion, ICAR-

National Institute of Biotic Stress Management, 

Raipur, 26p.

Sharma, S. K., L. Jain and A. Dixit. 2022. 
National Awareness Campaigns and Special 
Programmes. ICAR-NIBSM/B&B-1/2022-3. 
ICAR-National Institute of Biotic Stress 
Management, Raipur, Chhattisgarh

Sridhar, J., R. K. Murali Baskaran, P. 
N.Sivalingam, S. K. Jain, J. Mallikarjuna, P. 
Kaushal and P. K. Ghosh. 2022. A survey report 
on status of biotic stresses of crops in 
Chhattisgarh, ICAR-National Institute of Biotic 
Stress Management, Raipur, 26p.

e-Publications

Mooventhan, P. and H. K. Singh. 2022. Plant 
disease images captured using Foldscope, 

MICROCOSMOS.https//microcosmos.foldsco
pe.com/?author=2294).

Mooventhan, P., P. K. Ghosh, A. Dixit, M. A. 
Khan, G. L. Sharma, L. K. Verma, P. Verma, U. 
Singh and P. Kaushal. 2022. Kadaknath Info-
Android based mobile application. https://play.
google.com/store/apps/details?id=com.nibsmk
adaknath.app.

Lata Jain and Vinay Kumar. 2022. YouTube 
video on “Application of bacteriophages in 
c o n t r o l  o f  B L B  i n f e c t i o n  o f  r i c e ” 
(https://www.youtube.com/watch?v=S1YR0e
YMXbo&t=45s). 

Vinay Kumar and Lata Jain. 2022. YouTube 
video on “Bacterial endophytes having plant 
growth promoting and antimicrobial activities 
against phytopathogens”. (https:www.youtube. 
com/watch?v=6wpvOHX8Xfo&t=3s) 

Murali Baskaran, R. K. 2022. YouTube video on 
Production of native Trichogramma spp., for 
Lepidoptera pest management (https://www.yo 
utube.com/watch?v=iz1hqjR17ww) 
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S. No.
 

Awards/Recognition/  

Membership in 
Professional Societies  

Year/  

Period  
Offered/organized  by Scientist (Dr.) 

1.  Dr. S. K. VASAL Award 
for utilization of PGR

 
2022  Indian Society of Plant 

Genetic Resources
 

P. Kaushal 

2.
 

Fellow of the National 
Academy of Agricultural 
Sciences

 

2023
 

NAAS, New Delhi
 

3.
 

Harit Kranti National 
Award 2021

 2021
 

University of Agriculture 
Sciences, Bangalore, 
Karnataka

 
P. Mooventhan

 

4.

 

Best Scientist Award 

 

2022

 

The Society of Life Sciences 
during National

 

Symposium 
on "Current Development in 
Climate Resilient 
Agriculture at Dr.

 

Harisingh

 

Gour Vishwavidyalaya (A 
Central University), Sagar 
(M.P.)

 

B. K. Choudhary

 

5.

 

Best Video Poster Award

 

2022

 

The unexplored biology and 
genes of weeds: A valuable 
resource for the development 
of stress-resistant crops” at 
the 13th

 

Asian Federation of 
Biotechnology Regional 
Symposium (ARS 2022), 
held in Kinmen, Taiwan 
from June 25th to 27th, 
2022.

 

L. L. Kharbikar

 

6.

 

Associate Editor

 

2022

 

Frontiers in Microbiology

 

Vinay Kumar

 

7.

 

Review Editor

 

2022

 

Frontiers in Genetics

 

8.

 

Member, Editorial Board

 

2022

 

Journal of Natural Pesticide 
Research (Elsevier)

 

R. K. Murali Baskaran

 

9.

 

Co-chaired a session on 
biological suppression of 
pests of fruits, vegetables 
and polyhouse crops

 2022

 

ICAR-NBAIR, Bengaluru

 

R. K. Murali Baskaran

 

Awards and Recognition 

Awards and Recognition received by NIBSM scientists
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10.  National Network of 
Agricultural Extension 
Management Experts  

2022  MANAGE, Hyderabad, 
Telangana 

S. K. Jain 
P. Mooventhan 

11.  First Prize in Hindi 
“Tippan lekhan” 
competition

 

2022  NIBSM, Raipur Vinay Kumar 

12.
 

Second Prize in Hindi 
“Vaad vivad” competition

 2022
 

NIBSM, Raipur
 

13.
 

NIBSM-Best Scientist 
Award

 2021-22
 

ICAR-NIBSM
 

11th
 
Foundation Day

 

14.
 

NIBSM-Best Worker of the 
Institute 

 2021-22
 

ICAR-NIBSM
 

11th

 

Foundation Day

 K.C. Sharma
 

Shri. Ashok Kumar joined NIBSM as Assistant Administrative Officer (on deputation) on 7.2.2022. 

Shri. Mahesh Chand Jetwani and Shri. Asif Mohammed joined NIBSM as Administrative Officer (AO) 

and Finance & Account Officer (FAO) on 4.3.2022 and 13.6.2022, respectively.

Joining and Relieving of Staff
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NIBSM Budget (Allocation and Expenditure)

NIBSM Budget 2021-22 (Receipt and Expenditure) 

S.

No.

Head Allocation Total

allocationOther

than TSP

& SCSP

TSP SCSP NEH

Expenditure Total

expenditureOther

than TSP

& SCSP

TSP SCSP NEH

3. G-I-A- General

(1) Pension 0 0 0 0 0 0 0 0 0 0

1. G-I-A- Capital 525 20 70 20 635 524.97 17.29 67.01 12.19 621.46

2. G-I-A- Salary 615.59 0 0 0 615.59 615.93 0 0 0 615.93

(2) Others 709.84 25 85 35 854.84 709.84 28.21 69.76 20.12 827.93

Grand Total 1850.43 45 155 55 2105.43 1850.74 45.5 136.77 32.31 2065.32

(Rs. in Lakh)

S.

No.

Head Allocation Total

allocationOther

than TSP

& SCSP

TSP SCSP NEH

Expenditure Total

expenditureOther

than TSP

& SCSP

TSP SCSP NEH

3. G-I-A- General

(1) Pension 0 0 0 0 0 0 0 0 0 0

1. G-I-A- Capital 200 20 120 0 340 46.22 8.33 41.16 0 95.71

2. G-I-A- Salary 608 0 0 0 608 505.43 0 0 0 505.43

(2) Others 600 35 80 25 740 413.99 16.76 58.98 17.68 507.41

Grand Total 1408 55 200 25 1688 965.64 25.09 100.14 17.68 1108.55

(Rs. in Lakh)

NIBSM Budget 2022-23 (Receipt and Expenditure as on 15.12.2022)



INSTITUTE GOVERNING COMMITTEES
th4  RESEARCH ADVISORY COMMITTEE (2022-2024)

rd
3  INSTITUTE MANAGEMENT COMMITTEE (2019-2022)

 1.
 

Dr. A. N. Mukhopadhyay
 Ex-Vice-Chancellor, Assam Agricultural University, Jorhar

 

Chairman
 

2.
 

Dr. T. K. Adhya
 Ex-Director, NRRI, Cuttack

 

Member
 

3.
 

Dr. Chandish R. Ballal
 

-DirEx ector, NBAIR, Bengaluru  

Member
 

4.  Dr. A. R. Sharma  
RLBCAUI, Jhansi

Member 

5.  Dr. Srinivasan  
Ex-Director, NIPB, New Delhi  

Member 

6.  Dr. V. K. Barnwal  

Plant Pathology, IARI, New Delhi  
 

7.  Director  

ICAR-NIBSM, Raipur
 

Member 

8.
 

ADG (PP)
 

ICAR, Krishi Bhawan, New Delhi
 Member

 

9.
 

Dr. P. N. Sivalingam
 

Principal Scientist & In-Charge School (Biotechnology)
 

ICAR-NIBSM, Raipur
 

Member Secretary
 

 1.
 

Director, ICAR-NIBSM, Raipur
 

Chairman
 

2.
 
Director, Department of Agriculture

 Government of Chhattisgarh, Raipur
 

Member
 

 3.
 
Director, Department of Agriculture

 Government of Odisha
 

Member
 

4.
 
Dr. M. P. Thakur

 
Director (Instruction), IGKV, Raipur  

Member
 

 
5.  Dr. Ratan Tiwari  

Principal Scientist, ICAR-0IIWBR, Karnal 

Member 
 

6.  Dr. Mukesh Sehgal  
Principal Scientist (Nematology), ICAR-NCIPM, New Delhi 

Member 
 

7.  Dr. Rajbir Yadav  

Principal Scientist (Genetics), ICAR-IARI, New Delhi 
Member 
 

8.  Dr. Anil Dixit  

Principal Scientist, ICAR-NIBSM, Raipur
 

Member 

9.
 
ADG (PP&B)

 

ICAR,
 

Kishan Bhawan, New Delhi
 Member

 

10.
 

Shri S. K. Das
 

Finance & Accounts Officer, ICAR-NRRI, Cuttack
 Member

 

11.
 

Senior Administrative Officer, ICAR-NIBSM, Raipur
 

Member
 

Secretary
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Quinquennial Review Team 2022

1.
 

Dr. S.S. Chahal
 Ex-Vice Chancellor,

 
MPUAT, Udaipur

 

Chairman
 

2.
 

Dr. B.L. Jalali
 Former Director of Research, HAU, Hisar

 

Member
 

3.
 

Dr. J.S. Mishra
 

Director,  DWR, Jabalpur  
Member 

4.  Dr. S.V. Sarode  
Former Director of Research,  Dr. PDKV, Akola 

Member 

5.  Dr. M. Krishna Reddy  

Former Head Plant Protection, IIHR, Bangalore 
Member 

6.  Dr. Kuldeep Singh  

Head of Gene Bank,  ICRISAT, Hyderabad Member 

7.  Dr. Nitin V. Kurkure  

Director of Research,
 

MAFSU, Nagpur
 Member 

8.
 

Dr. Suresh Pande
 

Ex-
 

Principal Scientist,
 

ICRISAT, Hyderabad
 Member

 

9.
 

Dr. Anil Dixit
 

Joint Director (SCHBR), NIBSM, Raipur
 Member Secretary

 



PERSONALIA

List of scientists of ICAR-NIBSM with mobile number and e mail id

 
   

Name

 

Designation

 

Discipline

 

Contact Detail

 
Dr. P.K. Ghosh

 

Director

 

Agronomy

 

director.nibsm@icar.gov.in

         

0771-2277333,9453042870

 

Dr. Pankaj Kaushal

 

Joint Director 
(Research)

 

Genetics and Plant  
Breeding

 

pankaj.kaushal@icar.gov.in

 

9198890991

 

   
 

     
 

  
 

      

Dr. S.K. Ambast Joint Director 
(Education)

Land and Water 
Engineering

sk.ambast@icar.gov.in
9437034770

Joint Director 
(SCHBR)

 Dr. S.K. Jain

 

Principal Scientist

 

Plant Pathology

 

Sanjay.Jain@icar.gov.in

   
9456764764

 Dr. Sushil 
K.Sharma

 

Principal Scientist

 

Agricultural  Microbiology

 

sushil.sharma1@icar.gov.in

 9473725811
 Dr. R.K. Murali 

Baskaran
 

Principal Scientist
 

Agricultural Entomology
 

rk.baskaran@icar.gov.in
   8269506835

 
Dr.K.C. Sharma

 
 

Principal Scientist
 

 

Agricultural Entomology
 

 

kailash.sharma2@icar.gov.in
 9460253807

 
Dr. P.N Sivalingam  

 

Principal Scientist  
 

Agricultural Biotechnology 
 

p.sivalingam@icar.gov.in 
9950459671 

Dr. (Mrs) Mamta 
Choudhary  

Principal Scientist  
 

Veterinary Pathology 
 

mamta.choudhary@icar.gov.in 
7389245959 

Dr. Binod Kumar 
Choudhary  

Senior Scientist  
 

Fish & Fisheries Science binod.choudhary@icar.gov.in 

7389241717 

Dr. (Mrs) Lata Jain
 
Senior Scientist

 
Veterinary Microbiology

 
lata.jain@icar.gov.in

 

9479038712
 

Dr. Vinay Kumar
 

Senior Scientist
 

Plant Biotechnology
 

vinay.kumar@icar.gov.in
 

9479038713
 

Dr. P.Mooventhan
 

Senior Scientist  Agricultural Extension
 

p.mooventhan@icar.gov.in
 

9729671614

 

Dr.Sridhar, J.

 

Senior Scientist 

 

Agricultural Entomology

 

sridhar.j@icar.gov.in

        

8894459090

 

Dr. Mallikarjuna,

 

J.

 

Senior Scientist 

 

Agricultural Entomology

 

mallikarjuna.j@icar.gov.in

  

8871787464

 

Shri. Lalit Laxman 
Kharbikar

 

Scientist

 

Plant Biotechnology

 

lalit.kharbikar@icar.gov.in

  

9285580630

 

Mr. Yogesh Yele

 

Scientist

 

Agricultural Entomology

 

yogesh.yele@icar.gov.in

   

9868071499

 

Dr. Ashish Marathe

 

Scientist

 

Plant Biochemistry

 

ashish.marathe@icar.gov.in

 

9654233057

 

Dr.Soumya Dash

 

Scientist

 

Animal Genetics

 

& 
Breeding

 

soumya.dash@icar.gov.in

  

8130657379
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List of Institute Funded/External funded/AICRP projects (2022)
A. Institute Funded Projects 

S.

No.

I. School of Crop Health Management Research

Project code and title Co-PI (Dr.) YearPI (Dr.)

1.

2.

3.

4.

5.

6.

4.5 (CRSCNIBSMSIL201700100020) 

Isolation and evaluation of native biocontrol 

agents for management of lepidopteran pests

3.2 (CRSCNIBSMSIL201800700030)

Isolation and characterization of secondary 

metabolites of Chromobacterium species for 

mitigation of biotic stress in agriculture 

1.5 (CRSCNIBSMSIL201800500028)

Exploring host-microbial cross-talk in 

agro-ecosystem of Bastar plateau zone of 

Chhattisgarh

(CRSCNIBSMSIL202100300040)

Development of plant volatile organic 

compounds (VOCs) repository for pest 

management

(CRSCNIBSMSIL202100400041)

Impact of climate on fitness and gut microbial 

diversity of fall armyworm, Spodoptera 

frugiperda

(CRSCNIBSMSIL202101000047)

Monitoring, forewarning, and estimation of 

economic losses due to biotic stress in rice/ 

wheat crops using special and machine 

learning techniques

2016-22

2018-22

2018-22

2021-26

2021-26

2021-25

K.C. Sharma

Lata Jain

J. Sridhar

Mamta Choudhary 

R. K. Murali Baskaran 

J. Sridhar

S. K. Sharma

B. K. Choudhary 

L. L. Kharbikar

Yogesh Yele 

K. C .Sharma

R.K. Murali Baskaran 

Mamta Choudhary

B. K. Choudhary

Mallikarjuna J.

S. K. Jain 

K.C. Sharma 

R.K. Murali Baskaran

R. K. Murali Baskaran

B. K. Choudhary

Mamta Choudhary 

R.K. Murali Baskaran

Yogesh Yele

S. K. Ambast

7.

8.

(CRSCNIBSMCIL202200200051)

Elucidating the effect of climate change on 

one-health components in different agroclimatic 

zones of India

(CRSCNIBSMCIL202200300052)

Evaluation of nano-formulation of insect sex 

pheromones

2022-26

2022-23

Mamta Choudhary

Lata Jain

Soumya Dash

Yogesh Yele

B.K. Choudhary

R.K. Murali Baskaran K Subaharan

ICAR-NBAIR

II. School of Crop Health Biology Research

1. 1.3 (CRSCNIBSMSIL201800300026)

Mapping of genetic groups of Bemisia tabaci 

in India and their begomovirus transmission 

efficiency 

2018-22R.K. Murali BaskaranJ. Sridhar



2. 1.4 (CRSCNIBSIL201800400027)

Identification and characterization of 

bacteriophages against rice bacterial leaf 

blight pathogen Xanthomonas oryzae 

pv. oryzae

2018-22Vinay Kumar

S. K. Jain

Lata Jain

S.

No.

Project code and title Co-PI (Dr.) YearPI (Dr.)

3.

4.

5.

4.6 (CRSCNIBSMSIL201800800031)

Evaluation of allelopathic potential in rice and 

selected weeds for weed management

(CRSCNIBSMSIL202000200035)

Anti-microbial cyclic lipopeptides (AMLs) 

producing Bacillus species for managing 

diseases in selected crops

(CRSCNIBSMCIL202100900046)

Study of genomic variations related to stress 

adaptations in weeds from selected 

agro-ecological zones in India

2018-22

2020-

February

22

2021-26

B. K. Choudhary

Lata Jain

Anil Dixit

Anil Dixit

S. K. Sharma

L .L. Kharbikar 

6. (CRSCNIBSMCIL202101100048)

Pests and disease dynamics and their 

management under emerging production 

system

2021-26Anil Dixit 

S.K. Sharma

L.L. Kharbikar

Sridhar, J

7. (CRSCNIBSMSIL202101200049 ) 

Exploring microbial diversity under 

emerging production system in agriculture

2021-26S.K. SharmaLata Jain

8. (CRSCNIBSMSIL202200100050)

Developing antimicrobial biosurfactant 

producing-bacterial resources from Chhattis

-garh state for control of phytopathogens 

causing diseases in chickpea

2021-26S.K. Sharma Lata Jain

III. School of Crop Resistance System Research

1.

2.

2.2 (CRSCNIBSMSIL201700200021)

Identification of biotic stress induced 

promoters from resistance source plants

2.3 (CRSCNIBSMSIL201700400023)

Development of super donors in rice carrying 

tolerance to multiple stresses (Bacterial leaf 

blight, Brown plant hopper and Blast)

2017-22

2017-22

S. K. Jain

Vinay Kumar

L. L. Kharbikar

Ashish Marathe

S. K. Jain

P. N. Sivalingam 

Mallikarjuna, J.

P. N. Sivalingam

Vinay Kumar
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8. (CRSCNIBSMCIL202100700044)

Genome editing for exploring cell wall 

mediated tolerance to Helicoverpa armigera 

in soybean and pigeonpea 

2021-26P. N. Sivalingam 

Vinay Kumar 

Mallikarjuna, J.

Ashish Marathe

IV. School of Crop Health Policy Support Research

1.

2.

4.2 (CRSCNIBSMSIL201600200016)

Bio-ecology and management of the pink 

stem borer in wheat

(CRSCNIBSMSIL202100800045)

Pest risk analysis of agriculturally important 

potential invasive pest and diseases in India

2016-22

2021-26

Mallikarjuna, J.

S. K. Jain

P. Mooventhan

Soumya Dash

K. C. Sharma

K. C. Sharma

P. N. Sivalingam
Vinay Kumar (till August 
2022 ), L. L. Kharbikar 
(from  August 2022 )
Sridhar, J., Ashish Marathe

3.

4.

5.

6.

7.

2.5 (CRSCNIBSMSIL201900100032)

Deciphering the role of isoflavones in 

differential reaction to yellow mosaic disease 

in soybean

2.6 (CRSCNIBSMSIL201900200033)

Deciphering silicon mediated defence against 

yellow stem borer in rice

2.7 (CRSCNIBSMSIL202000100034)

Cytological and molecular basis of organ 

specific resistance to blast disease in finger 

millet

(CRSCNIBSMCIL202100500042)

Identification of novel genetic resource and 

genes in selected crop-pests system against 

biotic stresses 

(CRSCNIBSMSIL202100600043)

Deciphering molecular mechanism and 

metabolic network involved in imparting 

resistance to biotic stresses in plants

2019-22

2019-22

2020-23

2021-26

2021-26

P. N .Sivalingam

L. L. Kharbikar

Vinay Kumar

Mamta Choudhary 

Ashish Marathe

P. N. Sivalingam  

Ashish Marathe

Ashish Marathe

Mallikarjuna, J.

S. K. Jain

Mallikarjuna J.

Vinay Kumar

S.

No.

Project code and title Co-PI (Dr.) YearPI (Dr.)
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B. External Funded Projects (On-going)

S.

No.

Project code and title Co-PI YearPI

1. EF005 (CRSCNIBSMCOP201400800009)

AICRP on nematodes in cropping systems

2014

onwards

-Mallikarjuna, J.

Sponsor

ICAR

Budget

NA

C. AICRP/Network Projects (On-going)

S.

No.

Project code and title Co-PI YearPI

1.

2.

3.

EF006 (CRSCNIBSMCOL201600100019)

Socio-economic upliftment of tribal farmers 

through biotic stress management strategies 

in rice fallow pulse cropping system- 

A integrated farming approach

EF009 (CRSCNIBSMCOL202000200036)

Establishment of Biotech-KISAN Hub at 

ICAR-National Institute of Biotic Stress 

Management, Raipur

EF010 (CRSCNIBSMCOL202000300037)

In-situ diagnosis and digital cataloguing of 

plant-pathogenic fungi through foldscope 

microscopy-A frugal science approach 

(DST-SYST)

2016-23

2020-22

2020-23

Anil Dixit

M.A. Khan

Praveen Kumar

L. Varma

G. L. Sharma

H. K. Singh, IGKV, 

Raipur

P. Mooventhan

P. Mooventhan, 

Hub Facilitator

P. Mooventhan

Sponsor

ICAR

DBT

DST

Budget

162.75 
lakhs

214 lakhs

41.11 lakhs

4.

5.

EF011 (CRSCNIBSMCOP202100100038)

Development of diagnostic kits for quick 

detection of CTV, HLB and Phytophthora 

rot diseases in Citrus of North East India

EF012 (CRSCNIBSMSOL202100200039)

National Agricultural Innovation Fund- 

Component I

2021-24Anil Dixit

Ashish Marathe

L. L Kharbikar

S. K. Jain

DBT

ICAR

Total: 

282.85 lakhs

NIBSM: 

66.96 lakhs

11.04 lacs

Anil Dixit

R.K. Murali Baskaran

KVK Korba

KVK Rajnandgaon

KVK Mahasamund
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