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NATIONAL BUREAU OF FISH GENETIC RESOURCES, LUCKNOW
(Indian Council of Agricultural Research)

FIRST INTERNATIONAL TRAINING ON DNA 
BARCODING OF MARINE LIFE

The Institute organized the 

First International Training on 

“DNA Barcoding of Marine Life" 

during April 16-21, 2007 at 

Lucknow, which was sponsored by 

Indian Council of Agricultural 

Research;  Indian Ocean-Census of 

Marine Life (IO-CoML), Goa and 

Aquatic Biodiversity Conservation 

Society (ABCS), Lucknow. A total 

number of  18 part icipants,  

representing various Universities, 

Colleges, and Research Institutes 

from different parts of the country, 

as well as, foreign nationals from 

Kenya, Tanzania, South Africa, Canada and 

Australia participated in the programme. The 

programme was aimed at imparting hands-on 

training on the concept and techniques of DNA 

Barcoding, which is expected to play a pivotal 

role in species identification and biodiversity 

conservation.

Dr. S. Ayyappan, Deputy Director General 

(Fisheries), Indian Council of Agricultural 

Research, New Delhi inaugurated the 

programme and highly appreciated the 

lead role of NBFGR in DNA Barcoding. 

Dr. W.S. Lakra, Director, NBFGR and Regional 

Chair of FISH-BOL, emphasized for increased 

international cooperation between the 

countries sharing water bodies and stated that this 

novel programme of NBFGR would lead to 

generation of the barcode data for all fish and 

shellfish species of the country in coming years 

towards registration of aquatic germplasm.

During the programme, Dr. Lalji Singh, 

Director, Center for Cellular and Molecular 

Biology, Hyderabad, delivered an invited talk on 

“Science of Establishing Individual Identity: Past, 

Present and Future”. Dr. S.A.H. Abidi as Chief 

Guest on the valedictory day, advised the 

participants to look forward and adopt new 

technological advancements to complement the 

conventional taxonomy towards better insights 

into biodiversity issues.

A group photograph of the participants, guests and resource persons of 

International Training on DNA Barcoding of Marine Life



DR. MANGALA RAI VISITS NBFGR

Dr. Mangala Rai, Secretary, 

Department of Agricultural Research 

and Education, Govt. of India and 

Director General, Indian Council of 

Agricultural Research, New Delhi 

visited NBFGR on June 23, 2007. The 

Director General inaugurated the 

newly  cons t ruc t ed  F i sh  Seed  

Production Unit at the Institute. This 

hatchery unit has been established 

under the Mega Seed Project of the 

ICAR, with an aim to produce quality 

seed of commonly cultured fish 

species, especially Indian major carps 

and making them available to the fish 

farmers of the region. The seed production unit has 

20 nursery and rearing ponds with a targeted 

production capacity of 10 million fish seeds at a 

time. The DG appreciated the development of this 

facility and opined that supply of quality fish seed 

is the key to profitable fish farming. He also 

inaugurated a number of other newly developed 

facilities at the Institute, including a Training 

Facility, a Tissue Repository and a Residential 

Block. In his thought provoking address to 

the scientists and staff of the Bureau, 

Dr. Mangala Rai emphasized upon the 

significance of issues and research related to 

Intellectual Property Rights and genomics in the 

fast changing global R&D and WTO scenario. He 

especially emphasized upon the urgent need for 

registration of germplasm of the country. The DG 

called upon the scientists to pay greater attention 

to new ideas in research. He 

particularly stressed upon the need to 

move towards functional genomics 

through identifying economic traits 

and the genes. Dr. Mangala Rai also 

shared his views on future of gene 

banks. He opined that scientists need 

to work towards establishing real gene 

banks by identifying gene constructs.

The DG while appreciating the 

achievements of NBFGR, opined that 

the scientists have to work even harder 

in the years to come, as the challenges 

that Indian agriculture sector, 

including fisheries is facing, are 

greater. On this occasion, Dr. S. 

Ayyappan, Deputy Director General  (Fisheries), 

ICAR also appreciated the efforts of the Bureau 

and thanked the Director General for his active 

support and guidance to the fisheries institutes of 

the Council. Dr. W.S Lakra, Director, NBFGR 

expressed his gratitude to the DG for his visit, 

appreciation, support and guidance to the Bureau.
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RESEARCH HIGHLIGHTS

Species-specific mtDNA profiles of 
ornamental finfish Garra species from the 
Western Ghats

The genus Garra Hamilton-Buchanan 

includes freshwater fish species belonging to the 

Family Cyprinidae under Cypriniformes. Most of 

the species inhabit rapid running waters and adapt 

to the substratum by means of the horizontally 

placed paired fins, especially the pectorals. Owing 

to their feeding of algae encrusted on aquarium 

walls, these peaceful species enjoy a good market 

as ornamental varieties in India and abroad. 

Aquaculture technologies developed during 

recent decades have motivated many private fish 

farmers in South India to take up ornamental fish 

culture of several local Cyprinids. But no attempt 

has been made, so far, to popularize the Garra 

species to curtail their over-exploitation from the 

wild for ornamental trade. Owing to the highly 

restricted distribution, the Conservation 

Assessment Management Plan (CAMP) Workshop 

in 1997 identified endemic G. surendranathanii and 

G. gotyla stenorhynchus as 'endangered' as per the 

IUCN categorization. Despite the great deal of 

attention focused on this group, still very little 

information is available on the diversification of 

the family or its placement within Cypriniformes. 

Partial sequence information of 16SrRNA, CO I 

and Cyt b genes of G. surendranathanii, G. gotyla 

stenorhynchus and G. mullya were generated at 

NBFGR Cochin Unit. All the three genes exhibited 

species-specific genetic divergence values and 

sequence pattern; phylogenetic trees with high 

bootstrap values were also obtained. The 

sequences were submitted to the NCBI GeneBank.

Amplified Fragment Length Polymorphism 

(AFLP) is a robust and reliable PCR based 

technique that is capable of producing high 

number of polymorphism per reaction than that 

revealed by RFLP or RAPD assay. AFLP has many 

advantages including cost effectiveness and speed 

for studying genetic divergence among the species 

or populations. The available methods for 

detection of AFLP bands are radio-labeling, 

fluorescence capillary electrophoresis, ethidium 

bromide staining, silver staining, etc. The silver 

staining is relatively simpler with higher 

reproducibility and reliability. Therefore, AFLP 

AFLP studies in Tor tor using silver staining
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Silver stained gel showing AFLP bands in T. tor amplified 

with 14 primer combinations, M= 50 bp DNA marker.
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studies have been initiated in Tor tor using silver 

staining technique. The genomic DNA of Tor tor 

was restricted by EcoRI and MseI followed by 

ligation of DNA fragments with adaptors. The 

known sequences of adaptors and restriction sites 

were used to serve as primer-binding sites for pre-

selective and selective amplifications. The later 

was carried out using different EcoRI (EcoRI-

ACA, EcoRI-ACC, EcoRI-ACG, EcoRI-ACT) and 

MseI primers (MseI-CAC, MseI-CTT, MseI-CTG, 

MseI-CTA) in 16 different combinations. The final 

PCR products were run on 8% denaturing 

polyacrylamide gel in 1X TBE buffer and the AFLP 

bands were detected with silver staining. The 

results indicated that this technique has potential 

for precise characterization and identification of 

fish species. 

In vitro studies are very promising for 

assessment of genotoxicity in fishes. However, 

such studies are very meager in fishes, especially 

using SCE assay. A modified technique has been 

developed for in vitro induction of SCE in 

peripheral blood lymphocytes of Channa punctatus 

using a known mutagen Mitomycin C (MMC). 

Initially, sister chromatid differentiation (SCD) 

was standardized using different doses of 

Bromodeoxyuridine (BrdU) in cultured 

lymphocytes followed by induction of SCEs with 

varying doses of MMC. The induction of SCEs 

revealed by MMC was found to be dose 

dependent. The result indicated that this technique 

can serve as a sensitive bio-marker for screening 

environmental pollutants without sacrificing 

fishes. 

In vitro induction of sister chromatid 

exchanges (SCE) in Channa punctatus

Chromosomes of C. punctatus with (a) SCD (b) SCEs (          )

PARTICIPATION IN WORKSHOPS /SEMINARS /
MEETINGS/ TRAININGS

Abroad

In India

Dr. W. S Lakra, Director attended the 
Inaugural Workshop of the Barcode of Life 
Initiative during June 17 - 20, 2007 at the University 
of Guelph, Canada.

lDr. W. S. Lakra, Director attended the meeting 
of the Directors of ICAR Fisheries Institutes 
during June 9–10, 2007 convened by the DDG 
(Fy.) ICAR at Tirupati.

lDr. A.K Singh, Sr. Scientist, Dr. M. Goswami, 

CSIR Pool Scientist, Shri R.S. Patiyal, 

Technical Officer and Shri A.S. Bisht, T-4 

attended National Workshop cum Exhibition 

on  "Parvatiya matsyaki paridrishya: Vikas, 

prabandhan evam sanrakshan"  (in Hindi) 

during April 6-7, 2007 at National Research 

Centre on Cold Water Fisheries, Bhimtal.

lDr.  U.K Sarkar ,  Sr .  Sc ient i s t  and 

Shri A.S. Bisht, T-4 attended Fourth Indian 

Fisheries Science Congress on "Ecology and 

fisheries of wetlands in India" during April 

12–13, 2007 at ICAR Research Complex for 

Eastern Region, Patna, Bihar.



  EXTENSION ACTIVITIES

April-June 2007

lDr. L.K Tyagi, Scientist (SS) attended an 

International Training Programme for the 

South Asian Researchers on "Property Rights, 

Collective Action and Environmental 

Governance: The Links between State, 

Community and Resources" during April 16-

20, 2007, at Institute for Social and Economic 

Change, Bangalore.

lDr. U.K. Sarkar, Sr. Scientist attended meeting 

of the Nodal Officers of NEH programmes of 

ICAR Institutes held at North Eastern 

Regional Centre of CIFRI, Guwahati, Assam 

on  April 21, 2007.

lDr. U.K. Sarkar, Sr. Scientist attended the Task 

Force Meeting of the Department of 

B i o t e c h n o l o g y  o n  “ A p p l i c a t i o n  o f  

Biotechnology for Biodiversity Conservation 

and Environment” at Tata Energy Resources 

Institute, New Delhi on May 15, 2007. 

lMrs. Kaneez Fatima, Sr. Clerk attended a 

Training Course on "Purchase Procedure" at 

ISTM, New Delhi during May 14-16, 2007.

lMrs. Reeta Chaturvedi, T-4 and Shri Ravi 

Kumar, T-4 attended a Workshop on 

"Structural Bioinformatics" at Biotech Park, 

Lucknow during June 8 –9, 2007.

The Institute participated in the following 

exhibitions related to fisheries: 

lNational Workshop cum Exhibition on  

"Parvatiya matsyaki paridrishya: Vikas, 

prabandhan evam sanrakshan"  (in Hindi) 

during April 6-7, 2007 at National Research 

Centre on Cold Water Fisheries, Bhimtal.

lExhibition organized on the occasion of the 

Fourth Indian Fisheries Science Congress on 

"Ecology and fisheries of wetlands in India" at 

ICAR Research Complex, Patna during April 

12 – 13, 2007.

Welcome

lShri A. Kathiravelpandian, Scientist on probation has joined the Bureau in the forenoon of 18.05.2007. 

The NBFGR family extends a hearty welcome to the new staff member.

STAFF NEWS

DISTINGUISHED VISITORS

lDr. Mangala Rai, Secretary, DARE, Govt. of 
India and DG, ICAR, New Delhi.

lDr. S. Ayyappan, DDG (Fy.), ICAR, New Delhi.
lDr. S.A.H. Abidi, Former Member, ASRB, New 

Delhi.
lDr. Lalji Singh, Director, CCMB, Hyderabad.
lDr. V.P. Kamboj, Former Director, CDRI, 

Lucknow.

lDr. S.L. Govindwar, Advisor, Dept. of 

Biotechnology, Govt. of India, New Delhi.

lDr. R.C. Dalela, Founder President, AEB,, 
Lucknow

lDr. R.L. Yadav, Director, IISR, Lucknow.

lDr.  B .M.C.  Reddy,  Director ,  CISH,  
Rehamankhera, Lucknow.

OTHER ACTIVITIES

lThe World Environment Day was celebrated 
at NBFGR, on June 5, 2007 with the theme  
"Global  Warming and Biodiversi ty  
Conservation". Dr. V.P Kamboj, Former 
Director, CDRI, Lucknow was the Chief Guest 
on this occasion, whereas Dr. S.L Govindwar, 
Advisor, DBT, Govt. of India, New Delhi and 
Dr. R.C Dalela, Founder President, Academy 
of Environment Biology were the Guests of 

Honour. A large number of students from 
different schools of the city participated in 
this programme. A series of debate and 
lectures were organized for students and 
prizes were distributed to the winners.

lDr. A.K. Dutta, Chancellor, Dev Sanskrit 
Vishvavidhyalaya, Haridwar delivered an 
invited guest lecture on stress management at 
the Institute on June 13, 2007.



,u-ch-,Q-th-vkj-lekpkj

vuqla/kku ifj"kn~] ubZ fnYyh us twu 23] 2008 dks jk"Vªh; 

eRL; vkuqoaf'kd lalk/ku C;wjks dk nkSjk fd;kA bl volj 

ij egkfuns'kd egksn; us laLFkku esa fufeZr ,d ubZ eRL; 

cht mRiknu bdkbZ dk mn~?kkVu fd;kA ;g gSpjh bdkbZ 

Hkkjrh; d`f"k vuqla/kku ifj"kn~ dh esxk cht ifj;kstuk ds 

vUrxZr LFkkfir dh xbZ gS ftldk mn~ns'; lao/kZu okyh 

izpfyr eRL; iztkfr;ksa] fo'ks"kdj Hkkjrh; eq[; dkiZ 

eNfy;ksa dk xq.koRrk;qDr cht mRiUu djuk rFkk mls {ks=k 

ds eRL; ikydksa dks miyC/k djkuk gSA 

eRL; cht mRiknu bdkbZ esa 20 ulZjh o ikyu rkykc 

gSA ftudh dqy {kerk ,d ckj esa 10 fefy;u cht mRiknu 

djus dh gSA egkfuns'kd egksn; us bl lqfo/kk ds fodkl 

dh ljkguk dh rFkk crk;k fd mRre xq.koRrk okys eRL; 

cht dk] eRL; ikyu dks ykHkdkjh cukus esa izeq[k LFkku gSA 

Mk- eaxyk jk; us bl volj ij laLFkku esa fodflr dh xbZ 

dqN vU; <+kapkxr lqfo/kkvksa dk Hkh mn~?kkVu fd;k ftuesa 

,d izf'k{k.k lqfo/kk] ,d Ård laxzg lqfo/kk rFkk ,d 

vkoklh; [k.M lfEefyr gSaA

laLFkku ds oSKkfudksa ,oa LVkQ dks lEcksf/kr djrs gq, 

vius fopkjiw.kZ mn~cks/ku eas egkfuns'kd egksn; us] 'kks/k] 

fodkl ,oa O;kikj ds rsth ls cnyrs oSf'od ifjos'k esa] 

ckSf)d lEink vf/kdkfj;ksa ls tqMs eqn~nksa dh egRrk ij cy 

fn;kA mUgksaus fo'ks"k :i ls ns'k ds tuunzO; lalk/kuksa ds 

iathdj.k dh vko';drk ij cy fn;kA

Mk- eaxyk jk; us oSKkfudksa ls 'kks/k esa u, fopkjksa ij 

/;ku nsus dk vkg~oku fd;kA mUgksaus fo'ks"k :i ls vkfFkZd 

fo'ks"kdksa (economic traints) o thUl dh igpku djds 

dk;kZRed thuksfeDl (functional genomics) dh vksj 

iz;kl djus dk vkg~oku fd;kA Mk- eaxyk jk; us thu cSad 

ds Hkkoh Lo:i ij Hkh vius fopkj O;Dr fd,A mUgksaus dgk 

fd oSKkfudksa dks thu daLVªDV dh igpku djds okLrfod 

thu cSad (Real genebank) LFkkfir djus dh fn'kk esa 

dk;Z djuk pkfg,A

egkfuns'kd egksn; us laLFkku dh miyfC/k;ksa dh 

ljkguk djrs gq,] oSKkfudksa ls vkus okys o"kks± esa vkSj dfBu 

ifjJe djus dk vkg~oku fd;k D;ksafd ekfRL;dh lfgr 

ßMh,u, ckjdksfMax vkQ eSjkbu ykbQÞ ij 

igyk vUrjkZ"Vªh; izf'k{k.k dk;ZØe

laLFkku us ßMh,u, ckjdksfMax vkQ eSjkbu ykbQÞ ij 

igyk vUrjkZ"Vªh; izf'k{k.k dk;ZØe vk;ksftr fd;kA 

bafM;u vkslhu&lsUll vkQ eSjkbu ykbQ] xksvk rFkk 

,DokfVd ck;ksMk;oflZVh dUtjos'ku lkslk;Vh] y[kuÅ 

}kjk izk;ksftr ;g dk;ZØe viSzy 16&21] 2007 rd 

lEiUu gqvkA bl izf'k{k.k dk;ZØe esa ns'k ds fofHkUu 

fo'ofo|ky;ksa ,oa 'kks/k laLFkkuksa ds vykok] dsU;k] 

ratkfu;k] nf{k.k vÝhdk] dukMk rFkk vkLVsªfy;k ls vk, 

dqy 18 izfrHkkfx;ksa us Hkkx fy;kA  bl dk;ZØe dk mn~ns'; 

Mh,u, ckjdksfMax dh vo/kkj.kk ,oa rduhd ij 

gSUM~l&vku izf'k{k.k nsuk FkkA

dk;ZØe dk mn~?kkVu djrs gq, Mk- ,l- v¸;Iiu] 

miegkfuns'kd ¼ek-½ Hkk-d`-v-i-  us dk;ZØe dh ljkguk dh 

vkSj dgk fd Mh,u, ckjdksfMax esa ,u-ch-,Q-th-vkj- dh 

izeq[k Hkwfedk gSA Mk- othj ,l- ykdM+k] funs'kd] 

,u-ch-,Q-th- vkj- rFkk jhtuy ps;j] ,Q-vkbZ-,l-,p-

&ch-vks-,y- us crk;k fd C;wjks }kjk vkjEHk fd, x, 

ckjdksfMax dk;ZØe ls] vkus okys o"kks± eas ns'k dh lHkh 

fQufQ'k ,oa 'kSyfQ'k eRL; iztkfr;ksa ds Mh-,u-,- 

ckjdksM vkadM+s mRiUu gksaxsA

dk;ZØe ds nkSjku Mk- ykyth flag] funs'kd] lsUVj 

Qkj lsY;qyj ,UM ekyhD;qyj ck;ksykth] gSnjkckn us 

ßlkbal vkQ bLVSfCyflax bafMfotqvy vkbMsfUVVh % ikLV] 

iszstsUV ,UM ¶;wpjÞ ij ,d vkeaf=kr O;k[;ku fn;kA 

dk;ZØe ds lekiu l=k esa eq[; vfrfFk Mk- ,l-,-,p- 

vkfcnh] iwoZ lnL;] d`f"k oSKkfud p;u eaMy us lHkh 

izfrHkkfx;ksa dks lEcksf/kr djrs gq,] tSofofo/krk ls tqM+s 

eqn~nksa dh vPNh le> fodflr djus ds fy,] ikjEifjd 

ofxZdh foKku ds lkFk&lkFk] u, rduhdh fodkl dh enn 

ysus dh vko';drk ij cy fn;kA

  Mk- eaxyk jk; us laLFkku dk nkSjk fd;k

ekuuh; Mk- eaxyk jk;] lfpo] d`f"k vuqla/kku ,oa 

f'k{kk foHkkx] Hkkjr ljdkj rFkk egkfuns'kd Hkkjrh; d`f"k 



viSzy&twu] 2007

vuqla/kku lekpkj

Hkkjrh; d`f"k ds lHkh {ks=kksa esa cM+h  pqukSfr;ksa dk lkeuk 

djuk gSA bl volj ij Mk- ,l- v¸;Iiu] miegkfuns'kd 

¼ekfRL;dh½] Hkk-d`-v-i- us Hkh laLFkku ds iz;klksa dh 

ljkguk dh rFkk ifj"kn~ ds ekfRL;dh laLFkkuksa dks viuk 

lfØ; lg;ksx rFkk ekxZn'kZu iznku djus ds fy,] 

egkfuns'kd egksn; dk vkHkkj O;Dr fd;kA funs'kd 

Mk- othj ,l- ykdM+k us egkfuns'kd egksn; dk vkHkkj 

O;Dr fd;kA

if'peh ?kkVksa dh ltkoVh fQufQ'k xkjk 

iztkfr;ksadh iztkfr&fof'k"V ekbVks& 

dkfUMª;y Mh-,u-,- izksQkby

lkbfizfuQkWjesl x.k ds ifjokj lkbfizfuMh esa ik, 

tkus okys oa'k xkjk ds vUrxZr ehBkty eRL; iztkfr;ka ikbZ 

tkrh gSaA buesa ls vf/kdrj iztkfr;ka] rsth ls cgrs gq, ikuh 

esa fuokl djrh gSaA ;s iztkfr;ka] ,Dosfj;e dh nhokjksa ij 

mxs gq, 'kSokyksa dks [kk| ds :i esa ysrh gSa rFkk buds 

'kkafrfiz; gksus ds dkj.k] cktkj esa ltkoVh iztkfr;ksa ds :i 

esa budh vPNh ekax jgrh gSA  vHkh rd xkjk iztkfr;ksa dk] 

izkd`frd LVkd ls ltkoVh O;kikj }kjk vfr&nksgu jksdus 

ds fy, iz;kl ugha fd, x, gSaA vfr&lhfer forj.k ds 

dkj.k] LFkkfud iztkfr;ksa xkjk lqjsUnzuFkkuh rFkk xkjk 

xksVk;yk LVsuksfjUdl dks] vkbZ-;w-lh-,u- oxhZdj.k ds 

vuqlkj] ladVxzLV ?kksf"kr fd;k x;k gSA C;wjks dh dksphu 

bdkbZ esa xkjk lqjsUnzuFkkuh] xkjk xksVk;yk LVsuksfjUdl 

rFkk xkjk eqY;k ds rhu thUl 16 SrRNA, COI rFkk Cyt b 

dh vkaf'kd flDosUl lwpuk,a mRiUu dh xbZA rhuksa thUl us 

iztkfr&fo'k"V vkuqoaf'kd fofo/krk eku ,oa flDosal iSVuZ 

iznf'kZr fd, rFkk mPp cwV LVsªi eku ds lkFk 

Qk;ykstsusfVd Vªht Hkh izkIr fd, x,A flDosal 

,u-lh-ch-vkbZ- thu cSad esa tek dj fn, x,A

  VkSj VkSj  eas ,-,Q-,y-ih- v/;;u

,EIyhQkbM QzsxesUV ysUFk ikyhekjfQTe ¼,-,Q-,y-

ih-½ ,d HkjkslseUn ih-lh- vkj- vk/kkfjr rduhd gS tks fd 

vkj-,Q-,y-ih- vFkok vkj-,-ih-Mh- ,sls ls vf/kd la[;k esa] 

ikyhekjfQTe ¼izfr izfrfØ;k½ mRiUu djus dh {kerk 

j[krh gSA ,-,Q-,y-ih- }kjk iztkfr;ksa rFkk tula[;kvksa ds 

chp vkuqoaf'kd fHkUurk dk v/;;u djus ds dbZ ykHk gSaA 

,-,Q-,y-ih- cSUM~l dh igpku ds fy, miyC/k fof/k;ksa esa 

jsfM;ksyscfyax] ¶ywvksjslsUl dSfiyjh bySDVªQksjsfll] 

,fFkfM;e czksekbM LVsfuax] flYoj LVsfuax] bR;kfn 

lfEefyr gSaA buesa ls flYoj LVsfuax rqyukRed :i ls 

ljy gS ftldh fo'oluh;rk Hkh vf/kd gSA blfy, 

VkSj VkSj esa] flYoj LVsfuax fof/k dk iz;ksx djrs gq,] ,-,Q-

,y-ih- v/;;u 'kq: fd;k x;kA VkSj VkSj ds thuksfed Mh-

,u-,- dks Eco RI rFkk MseI }kjk jsfLVªDV fd;k x;k rFkk 

Mh-,u-,- QzsxesUV~l dks] ,MsIVlZ }kjk fyxs'ku fd;k x;kA 

,MsIVlZ rFkk jsfLVªL'ku lkbV~l ds Kkr flDosUlsl dks] 

izh&lysfDVo rFkk lysfDVo ,EIyhfQds'kUl gsrq] izkbej 

ckbfUMax lkbV~l ds :i esa iz;ksx fd;k x;kA ifj.kkeksa ls 

ladsr feyk fd ;g rduhd eRL; iztkfr;ksa dh igpku 

rFkk lqLi"V pfj=k&fp=k.k esa l{ke gSA

pUuk iadVsVl esa flLVj ØkseksfVM 

,DlpsUtsl dk bu foVªks  baMD'ku 

eNfy;ksa  esa vkuqoaf'kd fo"kkDrrk ds ewY;kadu gsrq 

bu foVªks v/;;u cgqr vk'kktud gS fdUrq bl izdkj 

ds v/;;u eNfy;ksa eas cgqr gh de gq, gSa] fo'ks"kdj 

SCE ds iz;ksx }kjkA pUuk iadVsVl ds isjsQsjy CyM 

fyEQkslkbV~l esa SCE ds bu foVªks baMD'ku gsrq laLFkku esa 

,d ifjofrZr rduhd fodflr dh xbZ gSA ftleas ,d Kkr 

E;wVktu ekbVksek;flu lh (MMC) dk iz;ksx fd;k x;k 

gSA vkjEHk eas flLVj ØksesfVM fMQjsfUl,'ku (SCD) dks 

ekudhd`r fd;k x;k] rRi'pkr~ MMC dh fofHkUu ek=kkvksa 

ds lkFk SCEs dk baMD'ku fd;k x;kA MMC }kjk SCEs 

dk baMD'ku ek=kk ij fuHkZj FkkA ifj.kkeksa ls ladsr feyk fd 

;g rduhd] eNyh dks [kks, fcuk i;kZoj.kh; iznw"kdksa dks 

LØhu djus gsrq laosnu'khy ck;ksekdZj dk dk;Z dj ldrh 

gSA
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