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Panomics in crop improvement
Introduction

Omics is one of the recently developing scientific discipline in biology. It
comprises technologies that generate large amounts of data from the genome
sequence, transcripts, proteins and metabolites of given samples. The sample
can be a cell, tissue or a mixture of diverse cells. The resulting big data
provide deep insights into each section of the biology dogma (Figure 1). Many
bioinformatics tools are developed to handle and analyze this big data. In
recent years, researchers have integrated different omics technologies to
enrich the outcomes of the research. This integration of different omics
technology is known as panomics. This newsletter article briefs the
approaches in omics technologies, advantages over previously used
techniques and feasible applications in crop improvement.

T cenomic
Transcription l

E A —
Translation l

Proteins Proteomics

Enzymatic reaction
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Figure 1: The central dogma of biology
Types of omic technologies

Genomics, transcriptomics, proteomics, metabolomics and phenomics are
the major sub-disciplines in omics. Among these, genomics and
transcriptomics are well popular in current research. The sub-division
genomics includes the technologies involved in collecting and analyzing
organization of all sets of genetic information in the genome of an organism.
The most common application of genomics is structural and functional gene
annotation, which identifies genes and gives them a function. Bioinformatics
tools such as BLAST tools, GlimmerHMM, AUGUSTUS, GenomeScan and

EvidenceModeler are frequently used in genome annotation. In addition,
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genomics can be used to quantify factors such as genome size, gene content,

length of repetitive sequences and polyploidy. Nowadays, genomics tools
play an immense contribution in molecular breeding, identification of

economically important genes and comparative evolutionary studies.

Transcriptomics deals with the transcriptomes, the total amount of RNAS
synthesized or present within a cell/tissue at a given time. In living organisms,
the gene expression begins with the synthesis of RNAs, and the gene
expression varies with the conditions to which the organism is exposed. The
transcriptomics technologies help to understand and compare the differences

in gene expression and ultimately help to predict the gene regulatory
networks, production of secondary metabolites and the plant response to
external signals. The transcriptomic studies are undertaken in two methods
known as reference assembly and de novo assembly. In reference assembly,
the reference genome of the organism under study will be used to join the read
sequences obtained in transcriptomes. In the de novo assembly, the read
sequences are joined together like a jigsaw puzzle, the reference genome is
not needed. While the bioinformatics tools such as Cufflinks, Scripture and
HISAT are commonly used to perform reference assembly, the de novo
assembly is performed using Trinity and Velvet. The tool Gene Ontology
(Go) is used to detect the function of the prepared assembly.

In both genomics and transcriptomics, the nucleotide sequences are
determined using various techniques. These techniques can be classified as
1% generation techniques, 2" generation techniques (also known as next-
generation techniques) and 3™ generation techniques. The comparison of the
above types is given in Figure 2. In the past decade, there has been significant

progress in the field of sequencing.

In an organism, gene expression leads to the production of different types
of proteins. The study of the protein groups in a sub-cellular structure, cell or
tissue sample is called proteomics. The model plant Arabidopsis thaliana has
been subjected to intensive proteomic studies, the proteins associated with
many subcellular organelles have been identified and classified. The proteins
can be separated based on the size, charge and confirmation using techniques

such as electrophoresis, 2D gel electrophoresis, and mass spectrometry. The
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proteomics help to prepare protein profile and analyze post-translational

modifications and protein expression.

Identification and study of all metabolites present in a cell or tissue at
a given time point is known as metabolomics. Two approaches are used to
perform metabolomics: nuclear magnetic resonance (NMR) and mass
spectrometry. In both proteomics and metabolomics, the generated data will
be aligned against databases for the identification of proteins and metabolites.
Databases, such as Metlin and Mass Bank of North America, are common for
metabolic compound identification. The metabolomics aid in analyzing
metabolite diversity in a tissue, comparing the metabolites in different

samples and identifying chemical biomarkers.

Second generation

First generation : .
(Next generation sequencing)

Third generation

Emerged in 1970s Emerged in 2000s Emerged in 2010s
Methods: Methods: Methods:
Maxam and Gilbert 454, Solexa, lon PacBio, Oxford
Sanger sequencing Torrent, lllumina Nanopore
Low throughput High throughput High throughput
Read length: Read length: Read length:
500-1000 bp 50-500 bp Tens of kb
b Y 7 Y 7
Short-read sequencing Long-read sequencing

Figure 2: Comparison of first, second and third generation sequencing techniques.

A decade ago, researchers used to employ the above omic technologies
separately in their research. However, in recent days the panomic approaches,
integration of different omic technologies, have become popular among
researchers. The panomics allows correlating genes with transcripts,
transcripts with metabolites, and proteins with metabolites, expanding the
scenario into phenotype (the trait expressed by the organism).

Application in crop improvement

Crop production has been exposed to a number of threats, such as food
demand due to the growing world population, emerging crop diseases,
extreme weather events and chaotic urbanization. Crop breeders face a great
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challenge to identify traits which can guarantee high and stable yields under

unpredictable conditions, resilience to a number of emerging biotic and more
extreme abiotic threats, and also satisfy the demands of the consumers for
safer and more nutritious foods. Therefore, breeders need to widen the pool
of genetic diversity to discover novel variations or create new crop variations
de novo, but also understand the genetic basis of simple and complex traits.
So to achieve these goals, the tools and techniques that are used in the
screening should be high throughput, rapid, accurate and sensitive. Omics
based screening can be applied to deciphering metabolic pathways and their
molecular regulators, which govern key traits and several plant

developmental processes.

In the past, the trait selection for the plant breeding programs entirely
depended on the phenotypic character of the plant. For example, in the green
revolution period, semi-dwarf high-yielding varieties of rice were developed
completely based on phenotypic selection. However, the present-day
knowledge advancements reveal the molecular insight of that selection;
actually, they have selected the gibberellic acid pathway genes, including the

GA20 oxidase and DELLA protein-encoding genes.

In recent days, the omics approaches with high throughput techniques
have played an important role in elucidating growth, senescence, yield, and
the responses to biotic and abiotic stress in numerous crops. These omics
approaches have been implemented in some important crops, including rice,
wheat, maize, barley, cotton, tomato, soybean and millet. Researchers expect
in the next 20 years panomics technology-driven de novo crop domestication
will play a very important role in the field of plant crop improvement. These
recent progresses will have an important role in securing future food supplies

for the growing world population.
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Overview of the freshwater ornamental fish industry in
Sri Lanka

Ornamental fishkeeping is a popular and stress-relieving hobby with
worldwide interest. Ornamental fish farming in Sri Lanka is an industry with
a long tradition. It was begun with small-scale outlets in some houses, and in
the early 1930s, aquarium farming was developed gradually with small-scale
importers, breeders, and hobbyists. After the inception of the zoological
garden in Dehiwala, the aquarium fish industry was initiated around the
commercial capital, Colombo and the first public aquarium was established
in 1952 in Colombo (Jonklaas, 1989).

Altogether 111 ornamental fish species are recorded in Sri Lankan
fresh, brackish and marine water habitats. The growth rate of Sri Lanka’s
aquarium fish industry is 4.7%, with our share of 2.7% of the US$ 412 million
world market. Regular ornamental fish exporting companies are 40 in Sri
Lanka. The USA, Japan and the European Union are significant buyers of
ornamental fish. A few entrepreneurs commercialized the industry about 50
years ago, and the industry has developed with an export market, getting profit
and providing employment to many people (Kuruppu, 1998). Presently, the
distribution system of ornamental fish is facilitated in the Northcentral,
northern-western, and central provinces of Sri Lanka (Weerakoon, 1997).
Also, Sri Lanka exports various ornamental fishes, accounting for 60% of the
export industry. Nowadays, Sri Lanka is one of the leading ornamental fish

exporters worldwide.

Export developed board estimated the earnings of the exportation of
ornamental fish and plants about US$8 million per year to over 52 countries
(EDB, 1999). The export of aquarium fish has grown significantly from Rs.
560 million in 1999 to Rs. 4193 million in 2021 (EDB,2022) (Figure 1).
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Figure 1: Trend of exporting ornamental fish in Sri Lanka

Freshwater aquarium fishes are more colourful and striking, including
exotic and indigenous freshwater varieties such as guppies, swordtails, platys,
barbs, tetras, angels, gouramies, and catfish. This variety contributed 70% of
the total export aquarium fish by volume. Among the all-variety freshwater
ornamental fishes, the highest recognized species are fancy guppies in the
international markets due to their strength and diversity. In contrast, in the
local market, the highest demand is goldfish, followed by swordtail, guppies,
carps, and platies (Figure 2) (Wijesekara and Yakupitiyage, 2000).

Local ornamental fish demand

& Guppy
= Swordtail

o Platy

& Mollies
& Goldfish
£l Carps
e Angles
1 Others

Figure 2: Local market demand for ornamental fish
(Wijesekara and Yakupitiyage, 2000)

Since Sri Lanka was ruled by the Portuguese, Dutch, and British, they
began introducing several ornamental exotic species, particularly guppy and
swordtail, under the family Poeciliidae. They are extensively used for
mosquito control; poeciliids can today be found in all tropical and subtropical

areas of the world.
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Under the law and regulations, certain ornamental fish species are

prohibited from exporting or restricted from export and further, some species
are strictly avoided to import (Fisheries and Aquatic Resources Act, No 2
1996).

Table 1: Sri Lanka prohibited / restricted fish freshwater species

Scientific name English name

Labeo fisheri Mountain Labeo

L. porcellus Orange Fin Labeo
Puntius asoka Ashoka Barb

P. martenstyni Martenstyn’s Barb

P. srilankensis Blotched Filamented Barb
P.bandula | -

Rasbora wilpita Wilpita Rasbora
Malpulutta kretseri Ornate Paradise Fish
Schismatogobius deraniyagalai Red Neck Goby
Scyopterus halei Red Tail Goby

S. jonklaasi Lipstick Goby

Channa orientalis Smooth Breasted snakehead
Lepidocephalichthys jonklaasi Jonklaa's Loach

Low-interest loan schemes and other financial support for conducting
training and technical assistance for beginners and the people already
involved in the ornamental fish industry have been introduced by the Sri
Lankan Government (February 26, 2021 by News Admi). Therefore, this
industry can be expected to contribute far more significant advantages to Sri
Lanka's economy than at present by harnessing the vast and varied resources
available in the country.

References:

1. Jonklass, R.S.L, 1989. Past present and future status of live tropical fish
and plant business in Sri Lanka. Aquarama Proceedings, 1, pp. 15-31.

2. Wijesekara, R.G.S. and Yakupitiyage, A., 2001. Ornamental fish industry
in Sri Lanka: present status and future trends. Aquarium Sciences and
Conservation, 3(4), pp.241-252.
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Fswen. Yoprunger Siemennd Gsmur®

Sy@pemo LpBiul Silapetd

o enalwied, weldear GBGHHI LGBl 6lemTenehH(HHH6T LM
SPTUIHEH L0 LHW 2 cwuienodenel  GleuefbOsmenthadl — 6UhSSIBSH.
By o aalweled SLEmenD LBMBIL eTeRTeuhsHed Dig OSHTL TLITeT
SUIBEHD  GPUILILHHEHOHTHIBTGHWD.  DLEHEDD  6TIMBT60  6T636 ?
aiLemS  ITUIHS o enelweoreniser LOCBILLL  eleTHEnhismer
lefidgienenenT. GPUIUTS el aTDEHmBUTD FTHTTEWIOTS  Q(HEUD]IL
usps 2 _enguwmGBuTsl O] MBS  LEHEDLOUIEHLUIOT 6165 ICBTLD.
aaiBou, SLEHEDID 6IDILG LDANSHMBHI L HDSHEMGMUID S6UGIHI (6w
Buwebysmenuyld GUILLSTS ILDSIGIBI.

FTHTTEOIOTE H(HHHEO QHOUTH 2 WD, GWIMHFWID, OFULI0H6NT,
616001 GUOTTRISHGIT, 9 | 6UEMLDLIL, B6OL, 2 6L, LITGUEm6u0T
BuUnETBIBMBHOBTEH(H  RHEUDT  DLEHEDLOUEDL U]  6T6TaeTEmITLD.
weld@iemL Wl aumpaled eTHFILBL Henevenoseisd HanbBs o fldHmen
(wenpuled @eubleur welHaid OFLBLGMMS BT  &H6TgHHS TCBTLD.
Beieumprer QFWBUTL (B  (LPBHET DUdIH  SLEhemoullesr  Hestenoullenest
CeueMlLBsHE HBdemer. SHECUBTS, DLEHEDLD CTETLIHEMET  “@HEUDY
SANSHIHIOUOTRUITS YHGLD  CTERIMIHIGH6T, O 6WITeYH6IT, [HLHMSHH6N

eTeeuBieIenL W QFTEGHUUTGD” eTend GHMILILIL LILIG6eUSI(L6(H.

eTeueuTmBTUlEDID, SLEHENLD GIBILIGHMENT SLhISSSH0 ‘Personality’
aeiLy. @1 Qevmpiler  GFmevevmerr ‘Persona’  eieid  Siguiled(HbaI
GaxTBBILOLMBE 6TeT6eTD. G OILITHET (P&HEPY ETHILSTGHD. DISTeUSI
P  BoSST  HTET  gBEBSGL UTSITSIlar  QuedLBCaBL Bl
2 GRIGHLOWITEN 2 (HeUdHHenal LOMBLILISBETS DiewiHAHLLMSHD GHNBSEGLD.
B e LI6ooT6mL_ULI Quim(me, IORIGIES LIGIIT60LI GBSHGLD
CeueHBHTBBLOTGLD. FHBHTELHH 60 AFGFTL alfloumenr GUTHEM6T QLB
Q alselear Frear HollUlL FLHDS (Wepenwld GnBLusTuIBmI.
auTeUTBNI&IT DIQLILINL UT6L SLEHENLD TS heuT egmid GeuLLb, Sieuiflesr
AUFILRIG TSUSMNS GBHSH BBSEIBIH.

Sieneny ubBBlul 2 enellweorenTaeme &H([HHSHISHB6l

(13

o dfled Gul eamid SPlEHT “SLemend el@LGH FCHT QF  FWHTW
FHBHIUL  GBHmeouled GBidHds BUT HeomGHOUTEH  GeuefliLGHSHID
2 160, 2 onF OFWBUTHHMET GLDMISELOLILITEGHLD”.

®  G6IGIT.6T61V.LDGIT 6TevTLIGUIT “sHelllILl L auseL b 3 o (WG

SIMLILSHNMHID, BLHMS Camiur@haefergid  allply, BB,
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FHBeOLoH6T, o eNFFMIL elUuBMlN  WSF FhFHujenen L6665

Q&M ILITGLD” .

@eOBUTL.  aTeid  OIPEHT “OLEHMD  GIHILGH  HET  GUTLDSHMBUN6L
aHTILGL  Blemevenioseiled HarbBs o MHaTen (emmuled @elbleumm
wealgmib  OFuBUbBMMmBHE TS HCBTD. HHmawl  CFwmBLbH
(PeBEHET SjeuandHl eHenouien Herenwamul GeuellebsT halamma”.
STEOWmH 6D o 6 W(hHHHIT “LIBHLeT gBUBSHHID OFHTLLH6 M0
SLEHMLD  6TeTLFH BUHSHEG BUT CoupBHama” elerd  GMSILLIL L.

®z upp  Jeeumomp  auGgdHa  Crrsalueieneny GHIULILSHHHs
SIDFLOTGHLD.

DB LBps

FOSLILSDI GHMDB6Y HEVBEVLILITES  HeNDHSHH6D
FnFFLIL[HSHE0 FnFFLILILTEnLD

Selwmal uewlwrmmp el pliu UppLe OQFweomBm eflbLiuLh
H6UM6VLILI[HH60 B6Um60U TG TENLD

Seflenoen! ail(HLOL|H60 FCBa(WenLemLo

Baevett TamID SIBSIEHIT BTG UM LOGTLILITGIIGHLOBHEMENT  6U(TH6wT SHRHIGTENTIT.
olmel,  FBewehd  eliLTeTen,  SiLpeehd  wenrliumeateno,  iflipas
ETLILITETEND,  HMRIGPEhd  LDIILITEIENID  6TeTUTeUT@GID.  6Te1Geu
QLEHDWDUL BSHHMBU T ILTEIWSeNa  Siglilent_ulsib

AUMBLILBSHHE0TD 6T6iiLiB Beuflelr HHHBTESLD.

goumsl  alCousTabeHT  @h  WaNSH@IMLUI  SLETHEDLOEMWILI

Ueteuaponm b uflorewmisenmall  Ufggk allend@alapmi.
SlmeupenmGul,
2 1 i ufiorewid - o L e 9IHCaMH OHTLTLEDL W LIOeDIBILIL|SSHETHLD
o GIT6TL MG 6T360T.
gaFl ufiomewid - o eoeys FOuThH, SrsCsmiLid, Fymer &eursbd
6T6UTLIGNT  (B)3560L_MiGHLD.
el UfoTewid -  AISHHET  GlENIIRISET LOBHBID 2 6WITe|HMeTdH
ePss B
SPfleySHFHmeir  LTOTERID - QHOUHMLW Bl SHMSHMUISH  SHTLOTEILILGID
SIOUATH DLEHEMLOMU BHIiTewTuIILGID DipsleydHHWeTTESHLD.
Sehgll Lfliomemid - % FHGHTFD BBID WHPFS  eaTLMBMMBE
GBS PBdama (nfeleurger, 2008:35).

Cup@BsHs uflLomeooT i eIt @61GleuTETN3ID QDMIBTH

BURIGLUTHISTET  DIBSHHBHS UfoTeomseler SuibEmiseT — Fymer

(wempuied B beupdlamer aaiLg alCasTabHier HHHHTSLD.

slaleuTBTUIenID LoaGHaEIenL Ul SLEHELD  UETTFFUND  SiauenlenL Ul
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2 LWl  &myeniser, ® Leluled  SIEMIDLILGHSHET, 2 NSHFHBeIH6T,
eEeIFHH6IT,  GEIWB  HTJenllser, gupsd BB  CUITHETTSIY
BlemeoLILIMBHES6IT Gumeszeor [k 2300 LI 618 & a5 et ment 6TGUILIGS

GUILIL$5555 SIDFLOMGLD.

YOpmuiger Sepenwd Camum®

2 enaiulied Y RVIiaY Yyl S SILoment LOTBMB & ) 66t
IBUBSHBHUICUTEH EMHET 3k AN [ Hemmui GBIULILSSHHHEUTTEUNT.
2 emiuGUUTUIe), SLemend LB pmuiFdsamen GoBesmemi(h Liev Lgul
Fbgmearsamen  GeueMHOBTEMHSHEUTTOUTT.  DLEHEMLD 2 (HEUTHDHHH 60
peviallell o eienSHe CFevauTdms (PHTMLILIGHSHW  LomTuIL  afgh
warHHST  CFwBuThsmenuid  wetmsll  Lgs@Gw  CrTuismenub
& 60T1(HEuuT(THLD (pe»Builenest 2 _GMiLIGLIUTUIGY Gam_LmgeITL TS
CpellaupBsd  alarsdleamT. oi@Taud  @heufledr o 6temd  erliLig
SIMHGTBCHT DIH6LIYCW DleuTleT DLEHEDIOUD DIHLOHA(HBHGWD  6163IH
EIGEE ok SlgLILIEnL WITEHS0\BTewI(H SLEHENLDE G um’_enL
aluflsaamrT. LOpTuIL  SiEpewenul  Laeumorsm  dpeaprsll  Lflsal
ellend e, SjemeuLpenmGLL,

> 2 eenmihs 2 hoev - 1D

> 9o - EGO

> gFwsd - SUPER EGO eaeaiugn@ib.
o _eitemmibd 2 _beev (1D)

SETHEMLDU T 60T D9 SHH6NLD [ 6IGILIBHTGLD. [GITNIER:Y: 3:))
Bpremeusemenujld o e6Tenmihdh 2 hHeosemenujld GSUILIUSBESL LopTuIl &
aaib ugsHmars enadwmemsmt (Sigmund Freud, 1963:02). @1, seener
SBwmoGeoBw o ewifFd  auFILBUMSF  FLRHBHSBH.  WweallH
SLEHMLOUTNGT auelmSS LUGHWTS BFH allemhiGHBBaHl. B0 HHSHISHT6T
OB, Pwsd  GCaupulL  Henevselled  euaIhHIOFOBOBH. L
SuglienLuled Beraled FTihaa. BHmer BD Srgb SHoHaeud (The
Pleasure Principle) eiaimenioriy. @g e Crrésid waélipaiaenoanul alGHsl
wapalmers CHBaudTGW. GULILTS GLHMSL LiHeausHHed &elaieib
STEID  HSHBHUSHI YPHEFD  HHBOTHCN ST ILBHBH TGS
HODBTUIQeT &(HSHBHTGLD.

B, wADLFF QUBIHM60 CHTHHLTHHOBTEIH aNHIGHBSHI. B FH6i
FHHBET  (PUPMLWTS Hetallel FITbHMEULTGD. G196  SHeiTenLOUITEIS]
RHUHGSSL  LIBllel(hha 2 ewiLTausT@GHn. @& haralslldwl @&HhHIHTH
BAHUUSETED  DIHET  HTMD  TH60  B(HULSHME 2 6WITeUH 606M60.

FTHTIEWIOTNS  [BTD 2 eoyumGLCuTgd o aidh@  Spemeuld, SO
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Ugsaeall Lgl 66ard Fapleugid S iger  GeuefiimGLwm@ib. @g?@m@u_l
SmPSHBHUISH SHHSHIURBIBEIT (PLDLD6VMIBEMEDITL TH G
OxpafauBsHUImEHama.  CUTHMITE  LEWaID  6TaUgG D6 SHeir
Upsawlungd  anlBa LUpsdams eaug  fHsmpHaefiler (Wb
(PIYGUTEHLD.

@ Lmeg bF, Ghienn, BWTWID eTaUuBeNB gBSTH 2 L 6NedH
Brpremeuzsenen  HBCuBDILCHTH G weldead o Leded STemliLBLD
&S, uemad CuTaSBauBmB 2 6o SHWSHTH alenbiGHI @B, LommuiL,
@ gmer IIBLT aSIBID FBISBT. DSTUH  GSWHMSL  LI[HeUSHH 60
PACT®H S SHD WLIDISWSGSI LG bSHSS S LHHBS gHU
GLT GeueflupHeapgl. DHewerGu eICLT eueniT&Fdl ereons LOBTUIL
GBIULI (BT

CuopenBids OIGLT  suenTFfulemer LOpTUIL o emliLmeluled
aueniT&d  elendbleimpmT. @& emgliLienl u1CBwsTer  GWwhenguller Lmedlwlsd
auenT&Fdd S LMG6T 0FeoaTHGHF O0FaISHBHISHRBI. DlenelLpenBEu,

1. eumuienf BedTLid - I €LPGULD BeTLGHMmSL
QUBBIBOBTETEHHMVS GNP HISBH. HTulles TTOUF 2 _5lehaigHe,
alged @GUUHeo, GuTBLSmen eutuied CuUTL BEHHHH  OBTBISESH60
B gerumBu@BLD.

2. @3 @b - BULHUSHD GLbHmS L6V, Feolb SIS CLPeULD
@IUD HTENISBSEHI.  LOTBTS  O6VD, Feuld S QMG HMETSH
soLLNgSH  QuUBCBTT &L LenemulBeunTaenmenmed G Lohbengulled
@D HeLLILGEBSI.

3. @Mzl @b - uTelwed o MILILGHHM6NH MBUITEHEUSHT CLPEVLD
BTUGHMBHL QUBBISCETETEHSBSH.

4. 1DMBUMmeY  HTVD - BlLmBeusHFHled  Lleliewen  FHOG  LITEVIUIEL
2 MIILSHHMENT LOMBHHIHOHTETSBSI.

5. umedwed euenit&FS Hleweo - earFliTumeorflent Cui  (p&TEFS  Hlemeorii L
(LSS, LenFH6T LBBID STHM6L GeueaNlILBSHSHIFGB LIHOULTS
B3 leEGHBSHI.

CuoBanleds urtedwed euenTFdld s LmS6Ns0  @GUEILUTES  (P&HeL
PGl HLLMISEHLD L0d (HSHSWILDTETme 6T6ILIG LOBTUIgesT &H(HHBHTGLD.
ReQeur(m &L euenTFHHEHD  OBHSH HLL  UTTEFBEHEHGF
OFe0aUTHGF CFVISHHFIBHI. EbHeneoulsd @dFHL L MIG6aTNe0 &LWHendHuller
BAIUSHBGHSH SHOL  DIeL6VGH UTHIIL gBLBLOTEITEL  Lo6dT(LNaBEeienTas)
SLEHemD  aueTTFFUNeD  LIBLbe 6w T&HGIMBEH  6lelg  HUIe|Herlen  eLpeULD

SeWILBWIUL L. ©_6wTenLoWIM@LD.
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o (EGO)
BBE BSHS Heowns DED aleMhGHIBH. L 196
2 HHEVHENGMUILD  SHITENIL 60HMETUILD LBeYevd WSHTTHHHSHIL 6T  OLITHHSHILD
amauied QFUBLGSHHID 2 sTandhdar UGS eswrgd (Sigmund Freud,
1963:02). oworeigk AL GU  yFHoarsmend &l BUUBSSHID
LTS0S TemIL&Hl.  DiHTaugd o Lev  Caulensd@lh  FupdHTusd
S GUUTL GaHEG e ulled FLOTHTOILGSHS MGULILIGHISHTEIT Bz 60
Goumeowm@b.  USHFTeISHed,  @ume  Cumeis  SHeTenosmens
CBTEWIL HTH DB 66N S OB

Bl ek o eMeaiBHamend  OBTMIQHBSGHD DB AL IS
CFwBUTBSmeNL Ums 2 & BEL QUIM(BHSHHInILI6UNSHUTN6D
2 (HUTSSWPYBLGL. B yard Haljsh Sermweml LHSIUGHSD (LPUIGILD.
B Lneng WwIHpFHowsd GPWTsd CoTanighibmaulsd DS WHTTHHD
GBS sUMBMSF CFNISHIABH. QB QL QETDBF
CFuwGsaemibd el CHTECHETG  OHTOHBUGLD.  peTTed  SIFHLD
SIIUTBEVITHI  DIHM  Q(BBLTE  (pempulled CFLBLGSHS  (LPUIGILD.
Bsame0 B% CUImLd HHHIOUD CTEBILELILT. @FHe LIFHTen uSLnIEG
Wasd sHalyomer UBSeTLmULD  gBBISOSTETEN(PIQUITS  SHITERIL 60561 60T
Gurdenaswd OSULBSHHILD.

Goad  oBWTIEIGE  BLBGL P WSSIHBGSL e Cw
QurmItiLmedT SIGVIGUGVTTHF CFwBLBHS BB [0k OGN HEm6aTS
SHWILmAUNI(BHHSH  SLLMUSHISOBTOTHIBHI.  TCouBHTET  DISHLD
pBGaBy SiFaTfunes CFuBLBSSTBS. Ho%hbs CEISIBE 65
Bz emeuCIGTLIN HUJLD SIMbS CFwBLGLD SHEEMLOUDL WISHTH
alleNISH F FIBGI.

oFwasb (SUPER EGO)

SLEHEOLOUTE  CETBTAISI Bl DHATGD. GBIUUTES  SISHWSLD
RWHE Huwwnselar o mBallrssd  HASHfESLILGHABH.  Fps
el Fwmiseng LIFHHHWTES @& ST LGS EIBSEH. 2 ewienenu! el
Aol FwdHma Wsabd LIFHHHSHMILGHHISHEDBH. BHewel LoeTFFml gl
GleMID  Smmleu]. SIHWSD GBHIHTN W WS HHH IS EHSH
OFHTLRIGHI MG

aiFwsworergd  QuBCBTT, flwy, gFupsd, DIBHTEL  euHWITSLI
OUBBISOBTENIL. QSHE alWLblwmsalagid SmalwB FboHmersereaigid
o2 ompalLLoTdd STalIUGHIBH. Fepsd ool FwsHaHsEG DengFauns i,
Uenpedwl o emibgdl OFwWBUBLD yehewule Fml SFHUTGWD. Leald
L SHDSHMWIF FIHITSHSII UMy é@&Lb BhAHUSHWTS SIHWSLD
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CaTiBLGH GBS DISHToUH LOOFFTL UL TH &l;l_g;‘]l;l_rf'ﬂ&.smmg Guiewofl
BLSMHMWS SLBULUGHHID SGHENLD OSBTERHIL SHTELD.

SIHWBLD umgbuflw ol pLOIUIBg 6T 6ot Wy =331 3F: AT ¥ 5
CEWBLEHOTBH. DIHHENT6Y (HETHTe] LOAID FTIHSH. BT OCFuieug
Sl oevevgdl GFuww  Geuewi(Bld  eTeBeaumBUled  FHSHSHRHF
CewBuGPamal. AL eansh@ Ceouami(bld 6B UmBUTGILD DIHLD 6TETEIT60
(WRUD 6TeTB  uensUieuld OQFWBLGL. DGHCHTH B LTearg SHHLHemu
CpTEaTas0sTaniG  HeVew  allWmESmen  LpoHdaidss  SHWSD
QREHBITS  AUTPMUSHFIBSEHI.  SH(HBBOTHS  Fapled]  HEUTHFT]HDHOIHID
FPBLWITESSHOGID LNFHBHUTEs HHwWsd alenbiGHSama. S b
ofld OQuitadr et o emalwevmenet  GUILLIBMHUID “@L  GHWhHmHsH
SHMLEGD BD CUBCBIISH HeneveSGHD DIFH WS (PHITFH CuBB
QHEUSTET SHETMOEGD PLILTETHTGL 6lend GHMILILNB BT .

@eaumpTs  AISH@ImLL  Shehenld UBpslw  FhHenetenul
alpsS0sIn  SB@IG  LLIsjorer  IBpsSlomer  gBUBGHSW
QumemdGTweuiseflsd HEBTWIL GBUUILSHSHS Q@HeugTeun. EHbSHID
Bl L sTeomiseied @euflear OFmeTenddsEndh@ 61HITE  AlLOTFEImISEHLD
Gxpmppooupsorullen eaLBID GBI SHHEHDHH.

2 _FTGGSI606mIBIT60H6IT

l.@gaN&shalyearn, &. &., 2007. Hewen. yEgmuil o emiuglumuiey
SiPflalwied. OFaiTenar: SiemevHeT Gleuerilufl L sLb.

2.gwramlit. 5. erb., 2012. GuTgkl 2 enelwed T SPI(PSD. Hewily:
FETOGUT 60T L|&HSHEBTEULLILD.

3. Bmervewrymeam, GFm., 2011. Guuiuied @f SBIPSD. CBHTUPLDL]: G LOT6sT
USH5s Bevevld.

4. FhHTRAID, eTerd., 2005. Hevaluled Loeraluled. OFaiener: FThHT Liller fTerd.

5.50ET.6 Sp&., 1978. o2 _enalwed. OFeaiener: SOWDBTL (B  UTL [BIT6O

B 3I6UGUTLD.

6.(pSFIeImED. F., 2007. Hevaluyd o enelweuns. QsTupwL: GG
UGSIIUSLD.

T.jeleutsedt, e, ¢., 2008. DHenameuTBmed BINHSILON. OClFeTener: H6VLD
UGSIIUSLD.

8.Jones, Ernest., 1980. Life and work of Sigmund Freud (Vol.2). London:
The hogarath Press.

9.Sigmund Freud., 1963. An outline of Psychoanalysis. London: The
hogarath Press Ltd.
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agmo FupsTw SamSHulled FUpHTU HIeLSHIGHMET LIKIE:

SHDH6UD UDIMIDG SHNLILSSTON 2 LITWRISeHeT aupuineg ST FIpSHmul
SlalpSHmw 2 BIH6FUISH60

BTmBUL 2 UFHLD HBEUD GMIDWILDTEIF. LN GUTDaI6T  FaH60
FBIBEHD  HHaULB6MeT LTauedanid, SewL Liuemalsuld, GCueamienauleGL
SRF TN  HBaUeL Fepd  BBYID  CuTmeTTHTy  Silel(hsHaHdbHmen
SleudLment GUGITLOTED JIMBBISOBTETTLILIL (HETeNGI. HBEUGD
Camiai usHer  auenf&HsGL  SlalHSHBEGOmLCw  Cryiguwimen
OsTLyseT Hleveydlemer. oiialpbalulenr Lol L miseiled HHeuID,
HBaUL QBHTLIUTL  QHTH@I P  QFLaTHGHF OCFVISHIHIMS
FTHMTewIonsECal  @Heu] 2 _ewigeord.  SIIalBHSHUTHIH  Helloails
oulalwdd, s oUlapsd. UMbgwu  oualpss, Gz
olalppad eter  uLe L LEselled CETHSLLBL Blemevuled  OIHD
LOLL_MRIS6IT @61GleuTETS eVILD SHHEUNILD, HH6160 O&TL UM 60
CzmPieI Li(wpd H&bHS OCFeveuTEHEmSBL] OuBISeITB60T. FUPSHTUI
olal(pHHuIed HHeusd WLBEBID HB6UeL OHTLIUTLE CHTHaIL Lig3 6ot
S o _emiUlBeudBd BhHS STHHD ST FLHSTWHISETEL
SIHMIT  HOL(PpdB  FHUlL FTHHWIDTHGHMSBEG HImD  FpsHTul
BTEVSHISET QLD UBISTBBISOBEl. HHEID MU 2 udle0  SlFmolul
gupstw  ofalmeHHUId FWHTW Brooshiselar LEmd alordsdHallsh
ObhsHd s (Hevyuller CrTHETS RIS

FUPSTW [BITEOSLD CTGIBTEL 6T6HT60 7

W&HBEHHGHH CHMAUWITRT HBHEUVHMET GULDHRIGHAHID DieuBens
a6 CHemeud@ gBm aumEUled CUTHSHSLILTHDL UWSTH HeDL SHF

Cauleugdeuld FUPSHTUI HITELSHIHET LKIEG 6USILILSHTED SHiene

SHFHHS FUPSTLMISEN THILD, QL BHOWTHS BHasHHemgHID
SNNHSHHGH GUUILGHHHS LRISTHBBIS ST, BIeLSHIS6T iplailer
BIOWAITUIEOTS  DIHOUSTEIID, GUTDHMS  (L(LDENLDSHBTE  HBBEVISHHT6
SIQUILIDL HEN6T FH(HEUSTEILD, FLTHIOTS (P96 |Hemen GLomoisTeTeugevid
vewiLm_(p  Guwurlged  FpsHHe0 TP  HeNUIETHEHDHEGHLD
GEBEHHGHLD el  UmGeNSDemer  eleim  WGlererdGsm(1994)
WrsLend GBEULIGS OB, BF HHeUL LBEBID HB6U6L GIFHTL LML 60
CaTHI LIGHm®B BeVaFIONES MBWTEHLD Hemevd@ F(LPSTLMISET LOTB
Gouewi(p  eTemID CHTEHFHmedT  DIQLILIHL WTHDH OFBTEWI(H  DIDLOHSHJ.

FUPSTW BITLBMHIH6T LGB 6UeNBUTEL FUPSHTW
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SNNBSHSSG  Lmiselbdamer. Fpastw  Dilelmsdldsmer
FWPSTU  BIVSSHHET URFma  Hoval, Fupsds OCETaTmsd  6uGHHH60,
SHBaU6L, LewUTL G alhHF, QuTBTTHTT al(hoHd (LPHEUTET HIENBSHEHL 65T
CamLIUUGSHEH v  oPepTHeT  SUle OCFuigd  elenddlueemen.
SITHENH  Ulasenev, ‘FupsHTul [HIevsd’(community library) eremid
eTamTEmT BT GUITHET GUIHLTEID ‘GUTgIFaT Brevamiseie (public
library) Qsmipur®ser dpmomisamenr Chrad BUAGLBIUMS HHHH 0
CarewiCL allendbalILBeumNSHd HTEI6OTD. SHLUTIEID, HITOW FIPSHTUISHMS
MLUWILBSHS ‘HBHaued aupleniod Hewili (information poverty alleviation)
CarLjumer  opuiesmen  GCoBOETEIL UTHET  FUPSHTUI  [BITCVSHMISHENEI
sgmiw  FwsTw  SIelpSHULaT  Chrowns  OFHTLFUUBSHHGW
allemeb L |eiTermenT).

FWPSTU BHIVSEISET LIFHTOIOTS FPHD, GHLQUILIed, SHSTHTILD,
&6evall, 2 6] LeRILTL (B [BLOIQHMBHET, DJF LOBEBID o 6iMerpImd,
BLOBHIBET (LPHEVTETe6 OBTLTLITE HHEUOHENEN LODHDHEHDHE H(H6HT36.
Beau  HITo  DIIANHHHBHEHTET  HBHEIVHEM6NT  LDHH6T  DINSIULLD6UGTTEmTLD
CaTeamihBFToHdIment. HITD  FUPHTUW BICVSHIBET HBEUGLDHEM6N  6MPHIS)
Sujselle HHeued auBIMmL GmBLLCHTEH SHFmoliprigseied eumeoLDd
DHBEHHE DIUFWILDTRT HBHAIGLHEMET GULDBIGEIGT CLP6VLD, [HITL 1960 6160T60T
PLESHOBH  eTeilmS  SPlWSHSHhHeuet.  Beoeoml Fulend  Fpsmw
WaCeaBpHHed CHIQUITE WwHsmenl LRGHBE meaus@Gld  aumauied
SHBEULBMEN  GULDHIGHEIT. HBHAUCLHM6N  GULDHIGHISH6  cLPeVD  HIL LB EH6V,
gywrend GuoBbaTeened (WwHevmer GFweaLpenBEeied SHFmiwl LDdsemern
HUBIEmeNF QFUIeuded(HhaH L CL(BHHSHI, HEFFWIOETMOMULS GMBHDI
SlaufHeMer alemeardhIpenet OIS SFIILe.

FUPSTW HITLHLD 6T6iLG CUTHIFRT BITVSHSHH N (HHSHI  (LPBASIeVID
Goupi' L. @J cTewIeNISHHAUTGWD. @& OCUTHFNT BIVSHHHSH @
LOTBBTET 6T6eRIISHEH(HAUTS (LPeTenalbSILIGSBSHI. SIFF HFH o galuj Germ
Slvevgdl OIFF HHWHal amGwm o e dHsenTe0 BBl (B
SlauTHemTCuCW  uemmas OFWIWLILBGS. Halmwder Ogam Garms
FUPSTWMRIS6T0  SBBEISHTET  BTAIMAISHIOTHT  UFHBHMETUD, FUPSHTUI
AUMTFFHGID aUTDEHMBSH HIHWDH 2 WTHHHEHTETUHBEGLOTET  HBHEUD
Bremalmemeru LD QULDBIGLD. Bl OeumioGeur LSS BMIHN6IT
SNMEGHFWILGHSH  dauHFH — BBUNMTHEHSESG — UPEIGHUCHTH L (BLD
[BI6VGVITLOED, 6T6V6VT  LDSHHEHEHGID GOTFM  QUPRIGD  CFWBLT DL &F
CauiLd BlemeoWIDTHAD FIPSHTUWSH HBHEUOHEN6N GUPRIGLD BleNEOUILDTHELD

CamOBLMBLD.
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SHDH6U6D QUBIGHID GTRIBTED 6TEI6T?

BeemBUl BTEVGHFHE0 ST FUPHTWD &Sl DILTaN([HSHSHUITEIS
fplimer  auPuied (WPSIOBIBESILL  CoucwwiBLoTUle, DIHSHF FUPSHTW
W&EHeMeT  HBHMEL LWTUBHSHID auP(penp  HBTOSEEHTH  DIHLOFH6D
Gouemi(pld. gOeedley, &M FUPHTW DILNaN(HSHS DEHBEHHITR  HBH6LU6D
SHMLEHGD YBBeJed SHHSUETNH. HHEULH6T FflwTseab, Gumgiome

Slemailgd SHMLSHBH(LPIQUITSH BlemeoGul CurgieuTs ‘HBH616D
aupiewio’(information  poverty) TR ILIB S BB SI. LDl IL|&@&LD
SN (HSHH HGHLD SjeudluiLoment SHBEUCOHEN6T CuBBISCBT6ITET
OISl SH60 ST eI HBH616D QUBIENLD eTTLILI(H S BBl

GBSHOSTHISHILL L GhBlensoulsd HelwarsCet FWwHTWmIEGMT HIH660
Cupid elmeaTsHFHBaIss aufdamen CUBBIGCSHTHTISBE SieudILDTenT
HBIIH6T,  BUIIENIDH6T,  QUTHLE6T  eTaLBeNB QBT (HEHBTSH
BemeBl HH6U6D UDBINLD GTRLILGHBH. DFHI HHEUD DIGLVVHI HIH6UGD
el LsFHemer  Cupleugleore  BhbaHensy  e@USHBEGHWD — Gosvmet
QUTHEHML WG DISHTEUFH, SHBULHM6N 2 LIGWITHSHH0, MSHWTEHH6V,
2 (HAUTHGHHD, SuBPBledT 2 EuIeDOWTR  CUBILTEISHMS 26Ul &H60

SFWaBBUD eSS QI  6T6NI6u0T:SH((HEUTELD.

SHBAUL  UBIEMLOUTD  GUTIPD  Q(HEUT  SHBeuemev 2 LIGUITSIILIZHe0
@bBSBUUL L DeHeme0UL 6T BYBLILT. SIF @Heumd alJohd HeNeOUITESLD.
OB Fpd FOOGEDLWTE gBRUBLD @  Beveowm@. Sbhleneouisd

DIUTHT HBEULDBEHEHBTR BHemeuenul euemTUINISHHEeuT,

SHBaUeL GHTLIUT 60 Sifleneull GUDID GHTHa LI Sipfley LOBBID
cLpsVBETRIBEMET  QUBGauT (IPWITEH Henevuled EHLUILIT. EHIT60 HEHeI60
aupdweu’ (information poor) eaiLug HONWGIHET DIVVHI (G (LDSHD6IT
Slemaled UemiLlgd FLOWTIHID CUTHIOTEIHIOTET HBH6U6D OLIBLPIQUITS
Blemev 61D GBILLIBT. HBeuemev OUMBID 6UNSHEHEHDBTET UTUILIL|BHENT
FPHHHD  616060T  UGHWIRTHGSD  FOWTE  HLUUSH606M60.  euFH
UTUILILE6T SIFBUpeTen BBIL LUGHH6Med HHaued OUBID euTUILIL®6I
SIFHBLD. LOTBT SFTLOmIH6T 60 QUTLPLIGUT &H6IT HLOF) QUTLPemaE
WSCIBBIISBEG — DluFWIOTRT  HBaULEHMET  QUBID  euflBH6rTeD
UpBdsenisbsLLGSeamern.  CQumbOsTanswTear  SyTomiseflsd  euTupLb
NsHGHOBHSH, BOSHHIOTE  auhoTerd Oupd  Ufleleanmsd Swog
@uobum_1geVid auemFHulleuid HPH6U6ELBH6NT 60T LITBIE 60 60T b Fn L
2 M (PIYaIFH60M60. DIUTH6T HBeued GFHTPeI L LIgGuwmsd CHTL FLTest

QuTmHBLTer DPeeuGUT FHpeirdamenCuIT GBI (HLILISELEMEV.

@eim  6160Beum(HD  (PHetteno  CETHHHI Buasd  SipSleyeniowll
QUITHEMTHTT &3 60 (knowledge-based economy) BaiTH6lT
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UBGLTSHISSULL L aujsenTaGe o _6iTeNeoTy. SiflayenLowl

CUTHTTHTTHHISG GBL HLOEHETEH HHeUeLH6MeT CHemeuseT OHTLTLIE0
HepUFHwimer Blensoenuil CLBIISBETRT ULNSMTHIL. DIBIWLITHEUTHETTS
AdHULT. HB6U0 B 6TSILH QUL L emaled 2 60860 GenBHS LOBHID
BBSST UHLTEID CUBISSB BTHH6TNET (PSHeenn LIF&FdmnearTaleaiml.
SIFVID, AHSH BTHH6MED uTIPD SFTOLILMB oHHmen GUTBISHSHeUmT @
e Gurawmer Heneouled(hEH@GWD. BGHaMTe0, SITD FUPSHTU HITGOSMHISHEN 6T
CaMABUTH BHdH SHB6UL DI Ee0TOSTIILILINS CHTHHLOTHD
Camenng(mbHCauewihoer  aHTUTISSLILBH@MWSH.  HHB6Ued  GLUBID
AU (LPEDBEHEIT, DIHBEHTAT  HBSIH6, SIY&HBL_(HLOT60T QT HBH6TT,
SmalBBiwl  Lfl&He0HeT  eT@UMBEdB  HIMD  IDHDBEHHE ~— 6UPRIF
SIUTHMET QUILILIHSHHIUSH] HITD FUPSHTU BHIT6OSHISET 6T LicwTuITS GTBS).

FPSTW Hrevdsmiseie CHTHBLTBE6T 6Teneu?

Symo WL mSefed gmHaBGa Lev FUPSTW UL BlN3IeUeTHhIgS6T
CaMABLGH OB, FoT  Fepd  HOWmIHeT, THT SelHSHHF
ghsmEEeT, &HImo  SialmSHEF FRSHIST, almenum. (b HLODBHIG6T
(PSHEUTET LOJL] UAWITET [HBIGUETRIG6T LD&HH6NH aUTPBHened G BéHE

uenlQaFuILd CHTeHaled BUIniE ) eTmse.

supplen ‘eua-eugiGeau® (hard power), salifsplguimosd EeTenpul
BTVHHIHSH Sludlwiomer  ‘Gsr  susdieneu’ (soft power) GaTBULSBES
FUPSTW  BIVSHIS6T BafwenwrTdmel. GUUILL  FuwedTuw L
B BIeUETmISETh (S GV I FUPSHTW IRIT6VBBIH 6T 6TTO\60TGBTGOT
CamPpurhamer  O@memigmhdd  Geuewi(Bd  66ileng  LleTeumLomy

UL IQUIBLIBH S SH60MLD:

e FPTWOULDB WEBEHHETH HSHEU UFULD enowiond  CHTHBLGE s
Gouml epeomiseileV(HHH JBEHAICN HBAILH6NT GUPHISLILIL L CUTHEID,
DIen6) &\mo LD&>b(6THE>BIT60T QUT(HSSLILITL T6oT
SHBULBMTUIBLILISH M.  BHETT60  FUPSHTUI  [BITCLBMIGET — SIFTLD
DSBEHHHTR YH (Hetento entowiors(hub) eiemidamg).

*  F(WpFHTW [BITELS RIS 6T LD&BEHEG S1LCeuTFement GULDRIGLD
BemeowmisenTsd  OSTHBUBGH SBer. GCeunioBer  HdHeusvHemen DL (HLD
apRIGaUCHTH  HHUHOHTETNTH,  DHHBULHETE  euUTUTEOT6T
ODIFILWIDET (WUPWTS GLBSmIgUl euemasuTleoner OHTL J&Fulmest
QUPSTL L enevULD S BeuTFemeTenUILLD QULDMRIG) G BT 60T QI
aBeurgmand  Gupmamal(advise group) meusas  QFHTHBUGLD
SIEMLOLILITGLD.

o gpmw FupsHTwESeTed 611 LeLGapl LIFFFmeaseEndsTar HTa|hE

AUPSTL (B HBU0VBHMET GUBBISSHHD HleneLWHISENTES CGHTOMLIBLD.
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Fgopsd  UpOorgisaseo(social exclusion) Gsmijgurer  LypgFdlenensenen
alBallILgBaTet HB6UEOHEN6T 9 L a0Idh(@L 6T QULDMRIGHLD
BEN6VUIMRIGENTS  DIEHLOULD.
Sgmoliyp  dhsefer  opfleweud  Hpeirdemenud  GobLBSHHID
HBEULHENET GULDHIGHUSHGT (LOGOLDTSH DIUTHEHHE DIUFWILDTRT FeLpSHS
esmPei u(social technical) olalmsdeomw  gBUGSHSEID. BH6TT6V,
&gmo waéhsellar aumpe], GHTH6L (pemm, UewLTh QHTLFuTe Siplalesr
We-semBLUQlISB6T Haw 2o Headlaimer. @FHeicpsod LHw LgHlw
U166, LSHSHTHEMIGENT SHITOW FUPSTULSHHD &FTHSUILDTE 6360,
aliCUTEICD a0 @ BUMI DEVVSH  FUPSTULHMS  HHIGH6I
Peneouled FoFH WSHHTHNTE MUSHHBGSWD. EHIM6L  FepsLl
Gumly mMenevselled SIUTHET YHHd LOSHHMTHNTS SLHBLILIBHEI].
Aymow  wessmen CUTLIISS 2 60dHleL YHHHD  LOHBHEITHENTS
LOTBB FUPSHTU HITVBRIBET 2565 63360,
alleugmud, &F&STHTID, WL o Fflenwser, SHeval, GeusmeveuruiliLy,
ghewd, HFH, BLT (PITOMWLHHID (PSHeOTET  HMBHENT60  SIMLD
wéHeMer HHeusd Spflensult LgGumalliuger eufluineg  Sieujseres
FePpSH-CUTHMTHTY  (PIICBBHMSH HeNeLSHHHBHF OFUIF 6TB60T.
welHefeal gl g GCHemeudenTer STBHI, B, 2 606y, 6UTDaIL LD
aaiLeuBenpll BumeuBou Baim HBeUID F el L Blemeouled Hlevld,
oarfluiLd, CLPGVSHGITLD TN ° BUSHH SHITIJ 6001 S5 6M 61T
SDTHHPSTNSHTHD 2 BUSHHH  HBIT  WEHBHTHOD  Heier
2 VHHFHV NHHHCBTETUSBHTH HBEUVBHMET H(HOUHTH F(LPSHTUI
BIT60SMIGT OHTHBLBE 6.
BemeoCupTer  SILlalHHd  aSILSH  DPMEULD  HBEUCOHEMEUID
mBWBILBHBHIH60, LJLILHe0, 2 LCGUTSILGSHSHIHE0 P LPSSTenBULD
SIQUUDLWITHS OBTRILFL. SITD  FUPSTULMISM6TL  CUITBISHSHe6N]T
BDpETBISSD  FUPHTU  BITCVSHHIHET 2 H6 BIGIB. EHIMT60 ST
éHerMenL G Bemev&HF (HEGLD SIS a6 Goumii L
FLOBMEVHMET 2 (HEUTSHGLD.
HBEUL  QUBIGHLOUGTEN  LDSHHEMET  [Hlenwmeumm e (LpeiTeneuTaHenTHEou
OB 2 60HD  HTEIHMBH.  BHONML, HBH6UGD  OUMBIGHLOUWITEISH]
Slouflwiorer  SgdHsL Lemoliled CHHEHemev, HHeUe0DHM6T  GLIMID
aP&HeT WBMID Hpeaisefeorear CHdsHensy eeaLaBeNB CETHHI MBS
BauBpledl(hbg WdhHemen LG BHH Geuenev eUTUILILE6T, @IWMUMILD,
UL LUTSsID, Fepsds  euensvliLiiaiiened SidlwieBens  GILmIeHBST6T
AL Oalaflemuwids  GmpeHGH. @D ermev,  LGsTem  Hlemevlil L

LOTHBRHRISENENT  SITD  DSHHEHHE 2 L alguited osmenhal CFsh@Lb.
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Sgmo  welsiser Hoemw YGsmenll Lgengsentas  orBpe0\smelTern
afleUGHBGSLD.

* I UDBIMWLHGL Lleerenild STINILTS SEDOUSH  HBHEUMEL
mBWITeTeudHed Flolleieno HlevayeuGs. @hHF Folbletend DFFlulev,
uewiLm_ (B, GQuImeTTHTY, Seval, Huiw, Laluluwed, Tl Lialuied
SHTTENIMRIBENTED HBHDSIGB. BDHNM60, DbHHdH HTTNIHM6T SL[HSI
CFeLaUIlD HIENEVEHEG LOHHEM6N LOTBHIUSH FLPSTU [BITOSMISEMTGLD.

® FWPIHTW  [BIEOSEIGBET HSHEUL LJLULISG 2 BISHIEN6mIULITEIST6D
SITOLYB 1SS HRIGBENSH  WIUTIHS  UTDSMBS — FnDISH6NT 60
almendHHBeneT 2 usBWEF CFWMNSBEG uTUIlL  gBUBSEBSHI.
® 6lTtelh] LIGWILITL 19601 QF(pemDenW! LITSHISTILSBESGWD UFmofliIusBELD,

CFwmOLB almemallusBGHL BFH Hlment CFWISGTBSI.

Guopsewi  QHTHBUTGSET  WTed  LIUTIhe  Sgmo Wl
Bmleuekiseier(community based organizations) GQewBur@aenen — &imo
gwastw  ofalmsHow  Crrsdl  Goed  elfleubssid  CHToHsled
o eteummisluL.  Geuewi(hd.  WJUTJH  &SPmo  WLL [HIeeThiSer 6T
CewmBUTGae6iT WITGYLD 6TMILDL L) 11335 SBSWH HL_BIGBETS

BemevgHIIGUTUIeT. BFHemmed ST L Siewwlilsbseflear CFwBuThae

usbHflens CurheugiL 6t (baHIGUTUI alBhdleamer. AUGUTESE ST
L L SIMLDLIL| S H6N6TT ‘QUTH BFTEN6VDHNTSH UM &h@GLb LD LITG0T
unfemeuenwCu Bapid OBThEHBSHI. DHHS WG LD HTEVHHIHE
gmu wrmmph Gup Geuemi(HLb.

GeuemiLILIBLD LOTHBLD  eT6dT6n?

FUPSHTW BHITVBMIBEHBBTET LIsoLIfIomenid Gameni QHTHBLTHSm6
Sgmo L mseMed BUIRIGLD FaIFpS HleneLLmIGH6T 2 6TeuTmiaGealem(HLD.
® UBHMSH HIDFH 2 GTMHIMBUID MeUSHH(HHGD EeTenBl  LOHSH6N 6ot
Chremeuwenthadl OCFLITBBILD DIMIOLILEHENTS — FOIFPS  [HeneOUIRIBEIT
ompp  OuBGsuemi(Bd.  eundassTenev  elei3  UfloTewID  FWSHTW
Brevsmiseier Ufliomenidasd alflourdsd GUBGCMETIGL. 2 _udbHmHd
spmomisemen  CETES  BusHHeumd 96k  CHIHHe0  HITomISEmer
® aHMSH CrTed alflsdHF Qg CHTEHHe0 FarFepsd BlenELUImIHEIT
CamPBUBMESBG wal  FUPHTW  HIevsmseler  CHTHBUTHSm6
® 6iTeummisGauennoudhl SleudlWILDTS eTBEI.

BnepliuGHsiur L(updated) sH@Eale0Bmen  aUPHIGaISHET  auTule0md
HITOSHHIT  LN6TenenEemen  Haladl 2 605HHIHE CUTHHHLOTETEUTHETS
LOTBRIHE0, SIHTUIHLD HIBBTRIHHEHHBTE LITNFH6NTES UTLD Di6UT 61 60T

SmilamEmer  alflaumdsd  QFUiHe0, Haler  CeumevleuddaTet
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QUTUILILISBE6NT HeWIL DLW GUHBTL L 6D, DHHMET HMIB6T Sl MBI SmLD
WeTCeTBBSHHIHHTET  UTUILILISEMETUILD  CUETHRISENETUILD  eULH(LPENB&SEMETULD
siLBbhd LUHW yHw  CFuBpiLLmismen 2 (hauThd  SeuBens
WTRBLILSBETRT  ONfley LOBBID FHBSIBMT SEOLUW  UHET (HSH6V,
SITTLOLILIMBHIS 6TH 5 BT 60T LIWLIGIT&H(HLD bereor (WD UITERTENLOSH 6D 6TT
ODRISTENHMILD SDUBENB (LPSTEND CFUISHISESGLOTET Dipfleneull GLIMBIGHED
(LPSHEVTETRUBENM Geueule(mHa IO (€0)] Oamevrny FONFLPD
PeweowmasGemmB  FUPSHTL  BIVSHSET  QHISSIT  LiewlwmbpigHeo
Gouemi(BD. FUPHTW [HITVBMIGB6T euTUIeUTS HFB6UeL 2 60860  SFmolul

LD L|&6m6IT (W% 5Y(O My CuBeaILILIGHBESTET S),6UGUOTLOTE GV
CEwmPIL L BiSenerT A (CF:: Boueut(HLb. ST TLOMBISH 6 60T
BeuelbBUITL FH(hHeEGHLD L60SHIMBETIHS LFUTTHS BIL LIBIS6D6T

uglaurssd GFuiw Gauewipd. BHHmawl BmaulF CFwuBuTGaefer cpeold

Symomiseier al(HHHHHTRT UN(LPMBH6T 6IUISILGHD Gouewi(BLb.
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Curad sameouler (poHSuIdbaieuDd

Cunasd SMEOWTEIH DIMIAUHBGD SMBWLWTHS.  CuiTsT
TSTLSH PN H60 DYGD. 2 LD el  (HHRIGH  Eenentdleims
BLTE 5 @mev AlWMLISSHIeN6NTH. FB6UT LITLFTeD6L  LOTEmT6UTH6IT,
QuemideT, Geuemev OFuwid fleler] WBBID (WHWITHET U]
LIGOUGMBUWITET  [FEiTeDIOHM6N  DleMbHlemal.  Cunas seneoulsd  Lev
ouenswier  LlfleyseT o el MSLILGH @GBS HwTerd, cpdFaEiuuind,
SLFOTHISETEG W [BLOGOSTTLD) @Ule] Bleweoll LWIBS WLBEBID (PSS enTHeiT.
DISHBIL60T 2 L 6m6v & SSHUL[BHSHHIP 1B uuIme (DB GTHLD
® GG MISLILIBHS GBS

GLHMBHHeMeT  TFHTETeD  CITEBWIoTEID  CeuBISTLOTSLD
SIMLaSBG CuTsdsmer (WSHHW BLb CUBISSBH. STWTETEU6IT
Cunadssemer SMBMIG CHTEILT, DieUTH6NGEH Ll6Tenenderi LD 618)J&HT60D
QeMLWITETSHTE SewUD. Db sHemeouler oem 1s o enBem  OMHIB
HLHHIMB DIFH DIMLSH MWL Geuelaubelend BID STEI(LPIQUILD. DI
oL (hLoe Beitenpl CILIRHIHEHD Bd Hemevenl SBMIS OBT6ITETeUSHEITED
ueCaumi L LIpFsemendemeT  @eGaITd  SHISHHh  OBTelTen  (LpIQULb.
Qurgieuns  GGBLU  WwHehEG UCITESwHms  Buewt  Geuemrigw
sLemILUTh BmeHd Gauewi(Bd. GHBWUD CeuBplarors HebHabd LOBBILD
® MIFTHTHD, LSHHemTFs 10SSHTHAID, UGN  6THTHTVSHNSD

Lol 85 aufeu@Gdh@LD.

Cunasdsemeoulsd  FHUbBSem  Curgdl o Lelwed  FHWTHAD
o anfFlwnseab, wer FHWTEaD LGB LLL @6l 606 Hemer
CuBBIs O®meTen  (PIQUD. o Ledb@GeT gBUBdeam  LevGeaumi L
omBpriIGemen Cuitedsmevuiled FHLMBS OBeaTH6NTe "o anrihdl Cldmem(h
B smeouiled Senall  (PRUITH B 2 6wiJeyseT LBEBID 2 L 6060
gBUBHSTB DIHT6YBHMENT BTEHBG BTN CLUBMBIS CBTRIH 6eUGeUT(HEU(HLD
FHhdmen HTOW euenIHHh OdTeten (pub. Hwmearshdled FHLIGHS B
Gurgl aTmd RHIPSLILGSHBHID LUIBF (LPEOBUITS  SHIEHLOU|LD.

R6UGUT(HEU(HLD  HD  auTDHMS  (pewpenw!  Fplums  orBpld
CameTeusBaTear @ dmbs LLIBFWTE BFH DMWLUD. LS FHB
alLmosd BmIb Gevdlsrer Fhalenwl BT GUBM ebenid HTEW wrBid
Cameend SHpenet QLB (Wipujb. SiFHaTeneouisd @GMItims 3.40 ewfluied
AmbH 520 wewlbEe o LulL UfbowamisssHeo CFuisted  1Ws
Slemiuflul  HeTemodemen  GUB  (PIQUID.  DIBSTEUFHI  BHBLIEHETSHIH M6,
Cunfaad BB DIFHEFHGLD. OTHH T HeTenoenl LoTBlS ClsTeien
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(PQUJD. DT DLHHHMS BVGTH GHMBHSHIH ClBT6ITEDHD DLBBE6EL
OuBIGaITID.

Gflw  BevaTIL  CFWliLBeasHaTed 2 LeJel SLBBeL  LOBBID
o a6l o mIlHSHen ~  euend GUEID SBBeneL DIFBFEDOBH. B
LWIBSUTed  GuTFHmsl CUaDISHETEL DIMDTHSHI  [HLAUGSHENSHBHEHLD
fpiiumesr  wpewpuled  CuemiLBSeBg. 12 LUpmBHeT  Gflw
BLOVSTISHSH0 Llaumprubeusmed (WeitenbHewih Crmehdl  Hlensvenul
CuBp 2 Led OFflend OuUBUNSH GeTd STEWI(PIQUID. LD HTH6ENTH
SLLETTEIHI  FUTFHHeT  eclemienidbamdeml OUTBIHGH DS GBS
g cwFHL  LWIBFsmen  FHBBIS  OBTeTeUHEITEL LT HEDIHL U
CewpurienL  oFsfleHs  meoguigedsr  sTBBler  Gameenenene
SFHEfHGHD  YBpeneoll  GuUB  (WUD.  @aGeT(H  LNSHHBESLD
Gxpemeuwimer LIVGeuml euendswiter LUIBFH6T 2 6o, DieuBens SBHIS
CBTETEUSHEITE0  LLT6wT SLUemeTL QUBLIQUID. DISTaugh aldlenul LoFWmeD
rBBIGTD 6TaIB  &(HHIHIHE

Qewimis  @heu]  Seursl  LuiBFsenem  eomIsSTer  (Wenmulled
Guplamewih abHTed 2o Leded o uljsF "~gHH HBFHH DU
HFHBRHSGHID  6IILGH 2 _WIMWTGD. @eUOGUTIHAUMBD — HFUTFHDHD

SLBULGSHSHINSHETE WeTnSHsd SLBLLGSSHID SBmed GoGeommigLb.

Upreommwimod QWi Gurgy  Weummriur.  Geuemtigwl — seuns
NFSTFTT STV SleMeyBell 1:42 2 6T PSS SHTHBNB LLJHLD 6T6THID,
o enBen HMISHEH eweulliFH GWUSD eleipid, GeuaiGw alheugs GCrFsd
GTTRILD SIMPSHSILBD. o HTTewIoTS 2 alamoseT STmens eBLIGUTTS
B mHFHTeL 8 alemgHel STBeOB HWISHFH Lleter] 4 aleimgsel STBens
GeouelBw el GeuswiBd. DIHToUSH BL & LSS BTFGH HUTTHIH6T 6 15
sMBoB 658 BB BTHSHUTSMSWD SLELIUGSHS  Leer ez
BT SBHTIHSHer oa 15 STHRmB Oeuall el (B L] eueodk HTHS
SIS 215 SMHOB  GSS  BIWB  BIHASSHIUTTHMSUILD
sLAULGSHS BLal BrFsSHMIHIHEr o 16 Sheos  Oeuellal L
GouewiBd. BFH @H FDBMTSH SlOWD. BT YTIDUSH0 DQbHSHI
OaTL&HSD UHHIS SLemeudser @I uwiBFlamenr GCLBOBTEIH 6UbHSHTEL
o Ledev Lgmewt o8 DIHFFHESLD.

IFINBIBM6NT HBMIH OBTeTEnd CUTH CUTBIENLOWLITSLD, LS T6 60T
oy  sBpIs  Osmeten  GeuewiB.  “@Gmalevevr  eldHengd LMD
TISIBEH @H UPOWTH. SiemLden - o@Bmid Curst CFuidams &L b
SIMASHBID QRISTOISTHALD STHBHBI @LLLD 2 66T L LDTHAD SienLoul
GouewiBd. 2 L endh@ BHemeuwner S FamiSemen SBMIS CBT6TeUHITEL

UeLGaUMl AUEHBWITE [HETNLOHMET OLBMI © L 6O 2 LTenSHHelled BmHbaI
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allGuL  @ppuib.  GPliuTe  syedor,  wpgd  Bife), BI55 Sl
Cpmuiseied BmbaH @euleum h welsTeeEpd alBuL  (puiD. ereGe
Curasssmevenw! HaupTal CFuislam Curgl Siemiuflu HeTemssT LMD

HeWIL  SLuemeTll QuBEIS CETeTeuTTHelT.

Cunadasemeoulsd  (pHHemgsemen  Fflwmes  Cuamidem  Gurg
UevauemaWITel 2 Led SlImeslwudmsd  Oup  (pub.  SIpSlehToen
SMHSBIILY  “(WwHHwrsemen CFUIGuTd wrhHemysamen  HaliliGumd”.
Gurs  mmevmefled 24 UMBWITET  (PSHHMTHET OIGINIEEE: Y-
GBRULBSemer. o FHTyenions Fer (PpSHH T, BIFST (WHHem, Siervaiel
WHHMT, YPH(WwHFHemy 2 1L 6ded ST ILBGHEMB LeOCaun  aIDBHHMET
Oaieiesemen CUTeHS o wihs FoHmw @DSMLTS CUBBIS CsTeiTer
wpgujb. CuITessdmeUTed @ICTHAIHLD SBIHUTS 2 L60 HenJaLl
uwIBdasmen QFwIHeam Burgk o Leluwed FHWTSHAD, LO6TYHWITSHALD
SIMNHBH 2 BIILSHEHD LWToUBBn Be o eofened GUEID. Emiguied
LOGUILOTETS]  FHBHTEF  6Te0MEVHM6NSH HLHGHI 06T DD GILIBICIZHEm60T
@eid  HTew  (Pgujd. BH  Heveouled FHUBUGUTHET  HETRIELLDBM
Gremeudl QIPRIGD BB  QUBEUT]. 2 Wihs FHHeNEIH6NT60
o Hal OFUFGB Hearmwsamen GBeommd, @ealbeurm BHensoulenid
FatandH8%H LBEPID  FUWWBEHHBGW  Heoev  AlPUIIWLBIEETTS  TBHHH

CauueTHeMe Bd HeD GIOHIL (BD 6T6TBT6L LMBUITHTSH.
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Sectional Activities

Section A and Section B

Preparation session for Science stream students,
who sit GCE A/L examinations 2022

Jaffna Science Association (JSA, section A and B) and Centre for
Science Education (CSE), Faculty of Science jointly organized a series of
preparation sessions to the Science and Technology stream students, who
sit GCE AJ/L examinations 2022 from the underprivileged areas of
Northern Province with assistance of the Provincial Department of
Education, Northern Province under the financial aid of the Royal

Norwegian Embassy, Sri Lanka through CBERC Project.

The resource persons, those who are already engaged in A/L
examinations as Chief Supervisors/ Examiners in all the above disciplines
(senior academics of the Faculty of Science, University of Jaffna also
members of JSA) served as resource persons.

The first phase of the above program was conducted on 17" October 2022
at Kilinochchi and Mullaitivu as parallel sessions.

Vv Session at Kilinochchi

Jointly organizes

Preparation sessions ior Science siream students
who sit GCE A/L Examinations - 2022

Kilinochchi Madhya Maha Vidyalayam

17.10.2022
Sponsored by

Norway in Sri Lanka

Royal Norwegian Embassy in Colombo

Provincial Department
of Education,
Northern Province

\ Western Norway
University of
Applied Sciences
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The program at Kilinochchi was conducted on 17" October 2022 at

Kilinochchi Maha Vidyalayam from 9. 00 am to 4.00 pm.
Dr. K. Sarveswaran, Senior Lecturer in Computer Science, Faculty of
Science, University of Jaffna and Chairperson/Section B-JSA coordinated
the event and Dr. S. Mayuran, Senior Lecturer in Mathematics and

Statistics assisted it.

The following academics from the Faculty of Science served as the
resource persons:

e Prof. (Mrs.)M. Senthilnanthanan — Dept. of Chemistry

e Prof. G. Sashikesh — Chemistry

e Dr. T. Manoranjan — Chemistry

e Dr. (Mrs.). J. Prabagar - Chemistry

e Prof. T. Eswaramohan — Biology

e Dr. T. Pathamathas — Physics

e Dr. R. Prashanthan — Mathematics

In this program, 110 A/L students of various schools from Kilinochchi
participated as beneficiaries. Further, the Director, and the staff from Zonal
Education Department, Kilinochchi also joined as organizing partners.
Morning and evening refreshments were served to the school students. The

session concluded at 4.00 pm.

Vv Session at Mullaitivu:

2
Faculty of Science, University of Jaffna

7

Jaffna Science Association| =

Jointly organizes

Preparation sessions ior Science stream students
who sit GCE A/L Examinations - 2022

Mullaitivu Vidyananda College

17.10.2022
Sponsored by

¥ Provincial Department
of Education,
¥ Northern Province

Norway in Sri Lanka

Royal Norwegian Embassy in Colombo

\ Western Norway
University of
Applied Sciences
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The parallel program at Mullaitivu was conducted on the same day at

Mullaitivu/ Vidyanantha College from 9. 00 am to 4.00 pm. Dr. (Mrs.).
Thulasitha William Shanthakumar, Senior Lecturer in Zoology, Faculty of
Science, University of Jaffna and Chairperson/Section A-JSA coordinated
the event.

The following academics from the Faculty of Science and a senior
teacher served as the resource persons:
e Prof. R. Srikaran — Chemistry
e Dr. P. lyngaran — Chemistry
e Dr. (Mrs.) S. Yohi — Chemistry
e Dr. A. Manjceevan - Chemistry
e Prof. K. Vignarooban — Physics
e Mr. M. Khokulan — Mathematics
e Mr. A. Thayaparan — Biology

Mr. R. Nirujan and Mrs. N. Thadshayini — Members, JSA assisted the

program.

In this program 136 A/L students of various schools from Mullaitivu

district participated as beneficiaries. Further, the Deputy Director, and the
staff from Zonal Education Department, Mullaitivu also joined as
organizing partners. Morning and evening refreshments were served for

school students. The session concluded at 4.00 pm.
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v" Session at Mannar

Centre for Science Education Q@

Faculty of Science, University of Jaffna
&

Jaffna Science Association

Jointly organizes
Preparation sessions for Science stream students
who sit GCE A/L Examinations - 2022

Sithivinayagar Hindu College, Mannar

AY ' 21.11.2022

Sponsored by
Western Norway
University of
Applied Sciences

NOrway in Sri Lanka Provincll Department

Royal Norwegian Embassy in Colombo of Education, Northern Province

The second phase of this programme was conducted on 21% November
2022 at Mannar/ Siththivinayagar Hindu College from 9.00 am to 4.00 pm.
The following academics from the Faculty of Science and a senior teacher
served as resource persons and Dr. S. Mayuran, Secretary (JSA Section-A)

and Senior Lecturer in Mathematics and Statistics coordinated the event.

e Prof. P. Ravirajan — Physics

e Dr. P. lyngaran — Chemistry

e Dr. (Mrs.) S. Yohi — Chemistry
e Dr. A. Manjceevan — Chemistry
e Dr. T. Manoranjan - Chemistry
e Mr. M. Khokulan — Mathematics
e Mr. R. Kugananthan — Biology
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In this program 133 A/L students (59 Physical Science and 74
Biological Science) of various schools from Mannar district participated
as beneficiaries. Further, the Deputy Director, and the staff from Zonal
Education Department, Mannar also joined as organizing partners.
Morning and evening refreshments were served for school students. The

session concluded at 4.00 pm.

The feedback from the beneficiary students of both districts was highly
commendable especially on the delivery of the resources. Further, they

requested a similar session with a practical component.
Dr. (Mrs.). T. W. Shanthakumar,

Chairperson: Section-A,
JSA
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Jaffna Science Association
29th Executive Comitee 2022/2023

Dr.K. Shriganeshan Prof.S. Kannathasan Prof.G. Sashikesh

President Past President President elect

_6

\ A

Dr.(Mrs.). Janani Dr. (Mrs.) Sivanayani Mrs. Piriya
Thevananth Selvakumar Muraleetharan
General Secretary Assistant General Secretary Treasurer

Dr.(Mrs.). Saratha Mrs. Piratheepa Dr.(Mrs.). Thulasitha
Anandasayanan Sivakumar William
Assistant Treasurer Chief Editor Shanthakumar

Chairperson - Section A

— a — —
Dr.K. Sarveswaran Dr.(Mrs.) Sivarangini Mr.T. Thevananth
Chairperson - Section B Sivagnanam Chairperson - Section D

Chairperson - Section C
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