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President’s Message......

On behalf of the Jaffna Science Association (JSA) leadership, | am
honored to express our sincere appreciation for your unwavering
dedication to advancing scientific knowledge within Sri Lanka's
Northern Province. Since assuming the role of President in April 2023,
it has been a distinct privilege to lead the JSA's vital contributions to
the scientific community.

I extend my deepest gratitude for your confidence in entrusting me with
this important leadership position. The continued success of the JSA is
a direct result of the magnanimous cooperation and unwavering support
consistently demonstrated by our esteemed executive committee and
each JSA member. Your collective commitment serves as the
cornerstone of the Association's enduring impact.

The JSA is a registered non-profit organization in Sri Lanka devoted to
promoting scientific literacy in the Northern Province. JSA functions
as a disseminator of scientific knowledge, catering to a diverse
audience. The JSA actively fosters a collaborative environment by
welcoming article submissions from researchers across Sri Lanka for
inclusion in our newsletters and potential partner publications. It
presents researchers with valuable opportunities to disseminate their
findings and engage with a broader scientific community. Beyond the
newsletters, the JSA actively promotes science education through its
School Science Programs. These programs are designed to ignite a
passion for science among young minds. By providing students with
engaging experiences, the JSA empowers them to envision their
scientific dreams becoming reality and motivates them to pursue further
education in science fields.

Sri Lanka, like many countries, faces significant environmental
challenges like climate change, pollution, and resource depletion. Eco-
innovation can provide solutions to address these issues and ensure a
healthy environment for future generations. Recognizing the urgency
of current environmental challenges, the JSA executive committee has
chosen "Eco-innovation towards Sustainable Development” as the
thematic focus for this year.

The JSA, inaugurated in 1991 by the pioneering Professor Alagiah
Thurairajah, has fostered a vibrant scientific community for over three
decades. In recognition of his enduring legacy, the JSA is proud to
present the esteemed Professor Alagaiah Thurairajah (PAT) Memorial
Gold Medal. This prestigious award acknowledges exceptional service
within Sri Lanka's Northern Province.

In closing, | extend a sincere welcome to all JSA members. | am deeply
honored to collaborate with each of you as we collectively propel the
advancement of scientific knowledge for the foreseeable future.

Prof. G. Sashikesh
President - JSA
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Preparing a tissue culture protocol for producing a curry leaf plant
W. M. Achinthi Chamalee, 31st batch

Faculty of Agriculture

University of Jaffna

Curry leaf plants are exported to various markets, including culinary, health, wellness, herbal, and
specialty food. They are popular in Middle Eastern countries, India, the US, Canada, the UK,
Australia, and parts of Africa. To overcome economic crises, tissue culture in agriculture can
increase agricultural productivity and address food security concerns. Sri Lanka, a native country
of curry leaf plants, is easily found for tissue culture production. As Sri Lankans, we all are
experiencing the impact of the economic crisis at present. Utilizing tissue culture in agriculture
can contribute to overcoming economic crises by providing a more efficient and controlled
method of propagation for economically viable plants. This can lead to increased agricultural
productivity, addressing food security concerns during economic downturns. Curry leaf is the
most suitable plant with the time for tissue culture production and Sri Lanka, a native country of
curry leaf plants, is easily found for tissue culture production. The global curry leaf extract market
is anticipated to rise at a considerable rate during the forecast period, between 2021 and 2030.
Approximately one curry leaf plant costs between LKR 583 and LKR 1,173, and 100g of curry
leaf powder costs between LKR 2,931 and LKR 24,016. Based on this market validity, by
preparing a tissue culture protocol from curry leaf, we can catch the export market easily and
enhance market competitiveness worldwide. To remain competitive in curry leaf production,
producers must address cost, scalability, quality consistency, regulatory compliance, logistics, and
environmental sustainability, while optimizing processes, educating buyers, and continuously
researching technology.

The technological advancement is immense in the current world. Modern technology encompasses
a broad spectrum of tools, applications, and systems that leverage scientific knowledge for
practical purposes and finding solutions to the issues affecting the livelihood of humankind. Tissue
culture, a technique involving the cultivation of cells or tissues in laboratory environment,
intersects with modern technology in various ways. Advances in these technologies have
significantly enhanced the efficiency and applications of tissue culture. Creating a well-
documented protocol helps ensure consistency and reproducibility in the tissue culture process in
general.

The curry leaf plant, with limited trials, requires specific protocols to enhance production and
produce superior varieties. Global demand for curry leaves due to its health benefits and culinary
applications, as well as interest in herbal medicine, is expanding. Tissue culture is a powerful
technique for enhancing production in various fields, including agriculture, biopharmaceutical,
and scientific research. It ensures uniformity in traits, reduces contamination risks, and supports
genetic manipulation. It also aids in biodiversity conservation by preserving plant cells in vitro,
making it a vital tool for increased efficiency, sustainability, and resilience. Tissue culture is
crucial for rapid clonal propagation, disease elimination, genetic uniformity, year-round
production, preservation of elite varieties, and conservation of rare species. It improves curry leaf
plant propagation, growth, and productivity by promoting rapid multiplication, genetic
uniformity, disease-free material, year-round production, and preservation of desirable traits. It's
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cost-effective, suitable for large quantities, and minimizes contamination risks. Surface
sterilization eliminates endogenous pathogens, making it ideal for Sustainable cultivation suitable
for any season different seasons and sustainable cultivation.

Selecting elite plant varieties from a specific region is crucial for plant breeding and cultivation.
These varieties should have high yield, disease resistance, adaptability to local conditions, and
desirable characteristics. Understanding local conditions, consulting farmers, evaluating yield
potential, prioritizing disease resistance, and considering market demand are essential. In a
research study conducted in Jaffna, the Jaffna premium varieties have been identified as the most
suitable choices for export. Genetic uniformity is crucial for high-quality curry leaf cultivation
due to its consistent traits, predictable yield, disease resistance, and pest tolerance. It ensures
efficient harvesting, quality assurance, market acceptance, and market competitiveness. It
minimizes genetic drift, simplifies crop management, and preserves desirable traits, contributing
to the plant's culinary and medicinal value. To promote sustainable cultivation, farmers need
education, incentives, and support mechanisms. These strategies aim to educate farmers about
advanced techniques, provide training, and encourage cooperatives. By addressing these
holistically, farmers are more likely to adopt sustainable practices. Surely it will be a great
investment for our country.

Jaffna premium varieties
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Exploring the seaweed resources in Delft Island
Dr. Emmanul Christy Jeyaseelan
Department of Botany, Faculty of Science, University of Jaffna
Seaweeds

Seaweeds are the macroscopic algae present in the marine environment. They are important
primary producers in the marine environment; they fix CO2 using light energy and produce organic
compounds. Seaweeds range from basic branching forms to complex structures with quite specific
organisations. In a marine environment, the seaweeds can be found in diverse habitats, such as
rocky intertidal areas, sandy bottoms, mangrove roots, shallow and deep sections of coral reefs
and seagrass beds. Seaweeds can be taxonomically categorised into three major groups:
Rhodophyta (red algae), Chlorophyta (green algae) and Ochrophyta (class Phaeophyceae: brown
algae), mainly according to the composition of pigments involved in photosynthesis. These marine
living resources are used for several purposes, such as food and the extracted substances in the

pharmaceutical, textile, cosmetic, and biotechnological industries as raw material.

Seaweed diversity in Sri Lanka

The Sri Lankan coastal waters are rich in marine flora, including seaweeds. The known study
about Sri Lankan seaweeds begins in the 17" century by the Dutch botanist Paul Hermann. After
that, there are several British botanists and phycologists significantly contributed to identifying
Sri Lankan seaweeds. In the early 1960s, A Sri Lankan phycologist, M. Durairatnam, described
algal samples from all parts of Sri Lanka; however, his study paid special attention to the algal
flora of Jaffna and its surrounding islands. He reported 174 species in that precious work,
including the previously reported species and some new species that had not been reported earlier
in Sri Lanka. About four decades later, In 2004, M.A.U.Mallikarachchi listed down 125
macroalgal taxa, of which 71 Rhodophyta, 44 Chlorophyta and 10 Phaeophyceae in his M.Phil.
thesis. Even though the study was mainly restricted to a part of the Southern coast of Sri Lanka,
15 new species of algae were identified. Eric Coppejans and his group carried out the recent
comprehensive study of marine seaweeds of Sri Lanka, and their findings were published in 2009
in a book titled "Sri Lankan Seaweeds: Methodologies and field guide to the dominant species”.
However, due to the geopolitical situation, they had to restrict the study mainly within the island's
southwest and south coast. Therefore recent updates on seaweed diversity in the North and East
coast remains still to be explored.

Seaweeds in Delft Island

Delft Island (also known as Neduntheevu) is one of the islands situated in the northern part of Sri
Lanka in the Palk Strait. This island is the second-largest island to be found in the country's
territorial waters. The island is located approximately 10 km off the mainland, and the total area
of this oval shape flat island is about 50 km?. The island consists of nearly a 30 km long shoreline.
When compared with the other coastlines of Sri Lanka, in Delft island, the magnitude of the tide
level is quite low. The shoreline of Delft Island includes coral reefs, dead coral outcrops, coral
rubble beaches, sandy beaches, scattered seagrasses and seaweeds. The sea around the island is
relatively shallow, with weak water current movements. The anthropogenic activities relatively
less influence the coastline of the island.

Only a couple of studies have been done to find out the algal diversity in this area. M. Durairatnam
(1961) reported 14 different macroalgal species in this island, which includes genera,
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Chaetomorpha, Cladophora, Rosenvingea, Spathoglossum, Dictyota, Sargassum, Halymenia,
Hypnea and Gracilaria. In 2011 S. de A. Goonatilake and his group found 13 taxa, including 03
red algae, 06 green algae, and 04 brown algae, in this work.

A study conducted by the Department of Botany, the University of Jaffna, from August 2017 to
October 2018. The study's primary objective was to find out the species diversity of seaweed in
Delft Island. In the selected intertidal zones, line transect assessments were performed to identify
and document the seaweeds. In this study, 31 algae species were identified, including 13 taxa of
red algae, 11 species of green algae, and seven species of brown algae. The Sargassum sp. and
Padina sp. were found to be dominant on the algal bed. Compared with the Delft island seaweed
species list of M. Durairatnam, only the species Chaetomorpha crassa, has been detected in this
study. The other 13 species reported by M. Durairatnam were not seen. However, in both studies,
members of the same genus such as Sargassum, Hypnea and Gracilaria were identified. Out of
13 taxa identified by S. de A. Goonatilake and his group, Sargassum polycystum, Caulerpa
taxifolia and Caulerpa recemosa detected in the present study. In the present study, 27 species are
reported first time from Delft Island. Among these, Padina boryana, Turbinaria conoides,
Turbinaria tricostata, Gelidium spinosum, Gelidium pulchellum, Hypnea esperi, Jania capillacea,
Laurencia majuscule and Caulerpa cupressoides (Figure 1) are not in the species list of Eric
Coppejans. The results clearly show the algal bed around the Delft Island provides a suitable
coastal habitat for the different types of algae species, and it consists of some unique species. A
further study is needed with seasonal variations in this island.

.

Figure 1: Algal species identified in this study: (a) Gelidium spinosum, (b) Gelidium pulchellum,
(c) Hypnea esperi (d) Jania capillacea, (e) Laurencia majuscule, (f) Caulerpa cupressoides, (g)
Sargassum cinctum, (h) Caulerpa racemosa var. occidentalis, and (i) Turbinaria conoides.
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Upliy peHed ewi® euwigl SewLujd Lleitenenullesr al(hSSILg  (LPenBULD
S|UTHEHBBTT elelil alenemum (HEHEBEHLD

Mrs Sasrubi Sathees,

Research Assistant, Department of Community and Family Medicine

Faculty of Medicine, University of Jaffna

R GLHBHUN6T suenTFFL Ligpenpenwill LFsrenorsll LNflése0md. enelmals : GLobmdLl
LHeUD. (edrLeelll Liheuld, enl_Ha T Fmiel] UFTwiD oBEId EeneNeh] LHeud @&, Fmiey
UFTWSH6  (pBUTE  lBHHI  UgpenBWTeidl LIBheHEH (WHO SHUS aIlIGH elen] 2 6iT6r
UGFHdW 2 6N bGHBBH. BbHd STLILGHUID 2 160 FaHwmer RuibssF OCFwBLTHEB6NT
wppid  alGeusld  FTFuUTem S WMIGET eTeleuTml  HTerlILL CalswiBD  6TaiLiend  ANMIHSHHSHD
Couswii(hid.  RQeieuploureidn  FpIICTTHaIDY  UNMTHOHBHHG  CUTBINILIEIETENT  WTaIHEHBEGLD
CHemaUWITRIBTGID. (PpH6evls0L 4 1OTHBTEV LleiTenenuiledr Hmeiidenen GpbTaEGaumd.  &lenbGHTmID
grraflurg 20 &Slgmb Sieey 2 L BUMLPST ASHBFHIHLY QFmBLYy 44D 1OTH (Wigaled LImLIL
HenBWTeNH N WLHIG Hemenwd STLBLD. HmeL enFemalll OQUTBIHHUMTUID GLHMS
oGl SFeueniliisd  SIFHHHEMBUID 90 LTDS DieMeYHGHH HWeVenW!  BILOITHHUID
meUSHH (HHB CouswiBLD 6160 THTUTTHSILBGSBEHI. GOEID. 2 L ensv (PHIGUILBLOMHBSH euulBmIl
Umwres GUUBLUGSS ubdHe wWemenwl Geuei(ho. FAnlw ggieuten  GUT®OeTTeenBl  Lg&HSH
MUSHH(HBHGD HBEIHL WHTH B(HHD CouswiBd. 2 HTTeRIOTS SHeBIIHUMU (HeVbaHL 19)
Leitemerulledr  en&HalFe0HEheHH ML UTEDL HewlHHTe0, MBS LNgHH MUHSH(BHIHI H6S  UTEn
Crpradld CaTamih OCFsvey (PWBFHHE0 HTUTTSHSILGSBSH. SeuTHaien Lievalenje] LoMmID
BILLUFQFWBLTHSEM6T QUTBISS auewTdH S CUBEBTENT LU (HLOLEVTHI JeNILINTH6T LEHID
OpmEBHLOTe Hewl OHTLTeOL gBUBGHS DHS (WwWBd QFUial]. RPmHallL MmHB DNFMEUULILD
B DMFALT  OBHTLIUUBHSH Heit 2 _ewijaybenel  GeuellbHT (hHev, 2 JHdH GiHTeiulsd
FflHHe0, GUBEBTHET Grev BBID CHTHMHMUI  EehIBTeme0  OBMID  CUTHHmeO LB
LSS UT6L Gl9dhd 61HHMNHH0 6lTLNBeNBUD QFUINITTH6NT. BHHenFemuwill QUTBIHS eIen]
QM BIWeNHE 14 OHTLSSHID 16 WallhHSHWLTeomEsT alen] BHHeny OHmeialy. EeueuTmme
L16Ten6N&HEhHE  6161aIMBUITET  allensTum (BHbsHelT BITD GFUILISOTD 66l UTFUIGUTID. DiHTeuS]
L6iTemends@  (LpeSIeuiTed  (pSHIDLIMTTSHGHD  HemteniMgomeiienmll  LNghHHme0  DbSLILN6TeneT  DibHdH
SHEWTMIMgenUld OHTLGUUTTSS WPwBFeEBpHT? HAfleSpan? et Uf FoH I UTTeHa6e0mLD.
eTemen  ellenemuUTBaISB@&GL  LIgsTaioner  Hipmisamemulmlul  ellensmurl (Br1  CQUITHeiTHemend
CaETBHH60 Llsienen HTanTaben s1pULBOB FHHHMS BIUPLD 6T(IPLILIEUSHE cLpsvlD LisTenemeniul
oambGaldHHe0 Bumeis FPw  QFwBUTHSEMeNF  OFUIweomD.  @ReueuTmmer  OFWBLITHBM6NLI

eTememenul suuiBmIlILmIoTS L[BHGBS helbhdHid OBTemiB  aMlenemuITL 6VTLD.

SBHHITE 9 ieHd Ghbmdulst ealenfsdd alpeHHlug wenpsdw GrTHECamb. Sbs
Gauemeruied 2 L edmlens S L GHHl L 15 sSymolenmed sHenbCHTBID DHHfHendulsd 2 L 60 [HeMiD
1.5 Ggearfl WUBsymed wISHEHTHID DAHSHFEEBH. Lleitenen &0, WO HWEHGW  GBILD
SITODLY QUOBRISTS MWD, 2 L 60 Quibsd OFwBUT Ll GUIBISSHaImMIUIEd SHeMeWTag
SpCHTHE  all(pomBeuTed OFsvensulsd ST QMH MBBHMMUID (PeITGHTHE  BHL(HeuSHe  (Lp6evLD
Hremed S0 elupba lLmosd uUTHISETHHIE CseTeia]. (LUFgGL Quidssd) Cueid Hevdhdlsd
SHAPHEHI OF60suILD HEEMLD TH6uOTL GmrioTs HMJUile0 2 gHellu|L 6 SI6L6VG
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o galulenl SmeHeo, CLmalyed wBpId &G elyensoll uTeldbail Gurmenetl UBIL LTigdhaev,
QUTHEMET AIFHED DIVVHI HEVIHEHH60 H6S MBNT60UBMENF FlILHe0 CUTEIB GFWBLTHESGHM6NTEH
&TL_(Beuy. Seugseiles Feups Geueium Bd sHenmensill CUTBIHSHIM] LGIILE g WTEFLomet
F B SHMHIBHEN6IT ST(DLILIFH60, H63T6n 60 el (Bl CuBEBTy Sy GFs0emB U6, 6J&BID
QsmeiTeey, Qev@GaUTen HL L nendsnenll Lflbgk Cemetensy $Het QUWMNTF GlFTeL6 DIHIOLILIOISNT
FHmLI uUTFHHe0, Eevenev 6iamId GFTsvemsvll Lifibgh Gammeitensy. @sv@eumen GUFOFT mUIS
STeld HHLIF CFmevansHe0, emawited (Dye) COFTeoaoTBeLITEL Biemev allgaTsd ME DIENF &HFH60
Guimesis FlevauBenm DIQUSHT6U HFHEVMLD. G\6N T 60T CFwBUTH BT SM_(HLD
GHMHHEGH GREOGHAUTE LILBIGeT (ST, LbHHHID, BIUl, Ubdl, Sremng, SINeT) &L eoriD.
LORNHTHET DIGLEVHI AEVBIGH DB 2 6116 G MhIHEhHEGHH CETeni(h CFaiml ki@ GHl_ @b LsvLIsy
alHHwngoren FhHHmemen GCoumpiibhHd Pl emeubHeomd. 2 Libed @&GBH wBmId &6l
SHeOTeMLOWITeN  QUTHeTHemeT  CIHTLLILITIamINISHeT  (psvold  RHECaIMI  HeMeNIDHNETUD 260l F
Geuiweomd. seneiled Guflw allememur Bl QUTEHL Sen6Nd mBUTEL CBTHIILIGHET APeVlD HemL L
&b @l bHEVMD.  6TDPL 6T  BFJHaH UM BUUTL  GFTeL6VEVTID.  Hedleniouled ERmebd Geusmrigul
FhHIULUSFH60 JCHMID e CuTmemen epUUSHIL 6T UTelH@GIDUY GFUIWeTD. ABHH @6
QWG UTSHHun@d SHeumeuruisd o eiten Lisienenenwl Cpmeha@Camd, RpsHi LisTenenuien 2 1 60
Benpuwimergl LIpiy Benpuie 3 DL HIBTEHaD, 2 LeJel KD, LIBLL| HeTHa6 DIeNTLOL BIGHTED
SHBAUILSTED OCpBehd WLBBID Heweouled SFMMeNe)] FOWTHD  STWILILIGL.  ERbSHLI
eitemerulled  @6iIml  OFHTLSHHID 8  LMBSH6T  STOIILL6VTD. 2 L eJwdsF  CFwumum_snL Ll
CuTBISHUTen] 2 Haluleinslds Hremala e1WhdH HBBEL, HTTHEC BHLES  615HFH6NHIH60,
o galulaldh Hmgullsd SILTH6L, LHHHMmIG6Me 60 LbHmEmen @ SHlenauullsd HmLLgHe,
flw Qurmemen HedT OUmHSITeL MWD &L (HellFeomsd Heor  (PWBHWTEL 61BEHH6V. (HTewrIdh
GBlenw 2 _smiguiedaniel CUTHHEL) @ BETeNeNHE 8 COHTLESLD 10 weCHy @Je| By
Cametueuyras  QmUUT.  Qeoufseflen  alGosd Hmewerl  QUTBIHSHMDT  BlgHHIdHHTL (HLD
CewBpsiser 2 eni_wieu]. (2 _sHryewions Cosmiisnuulelmba Hewrenty @loligl Gumsd) Geusiorsd

DIMFUD CQUTHEDETS HEwIHENTeL L6l GHTLJauy. Hib OUUWIGHSE BIGDTIH Fnmiel.

“Ibor”, SIIUT” QFTBEMENS FEDBIH6eD, alevmGH6MNe FHHHmdbLl BGUTEL HTEID edlHemen
TPl (pWBFHH0. Heil 2 L enul Sjenlleldb@Gd Curgd HTemaBer HeT QNH  MHBHHMENUILD
2 WisHdH Har pwpFlenwl GeuelldbaT Led, QuUTmGenTsienpd &L (Baljeorsd GBHHd ST (HH6L.
GBI L @m &FTHTFew OUTmHemeT ievevdH allewemurl Bl Cummsner 6TGUTHID  SHLDLPL 63
MUSH (HHHV,HNHEG — LIpHBIomen  @Glpeomuilen  Heor  QuBCmmeny el Fpfigenealsd
alevdulmbHHe0 BuTEIB  GHehibsemend ST (Heu]. QeueuTmren  LeieneNsEhd@ BHamCo
GBI LG Cureipl ULMIS6T 2 66M  LHHImBmend ST_BHe0, WHBHH ST_FFFTn60HE
Fl 19FOF60606D, LibH NeneMUITL 6D, @Lp6VlsVIeTen  GUTHeTHmeN QUUIT OFTevelld STl (HH6v,

RHS QLB GHLHMHBEDHLT alenenwumL & Fuihed Cureim ellenenuim BaHsemend GFuIuIeomLD.

SDBSHHHTHL 18  OTHRISHET  (PRMOWTGD  HLL SHHeV6Ten  Ll6TenensaiD  eT6)eUTBT6
CEFwBLITHHEMET 61 TLTTEHSB60TD 61601 LITJHEHE0TID. aleNjFd eiHld @GHenmauren CaidsdhHdlev Bl b
UFlB@HID HEEMIDU|D (LpeiTeneTll  IWMGHIL  GHmBaITHEa  HTeIBID. F60ID, D6VID HIPHEGID

SHOTMOML DUTH6IT S BUUBHS (pemsured]. BlevdhdHled eibbdl sTIpLl QL (WpwBFHHe0, Fnlwl
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sFHengulesr 15xH o Helulemd gnfl mHHe0. DMmBsV6eTeN FLLHMSH @ MBHWTL LlgHHLig
ugseilesr Gsd emieuy. Sgewi(h OHTLSHHID BIedE &L LmIGHmenll LTeldhsl CHTTD &l (HHev,
&revng oBmId  CamiemusnuIl UTeldHH  HbGHHHTEM 261 HHeL, LHHBHH 6T  Sy6eui(h
SIVEVH]  CPSIIWI  LIbBmIBmeT  HHLLH0  CuTes  QFWBLTHHMeN  HTL_(HeuT.  ER6NeNTBT6
L6TTemenaell  LbHBHmBL UTTHSUIQBW  BTD  CFTevsevd SHendHaemend OFalo@lILT. UHSHIF
CaTBHEeMTUImID CFTELVHInIQUIGHTES RMULT. 2 1L 606 LITHBIGNTES UL B0, PSHE, HTHI 616
Q6IIGMT IL6VGHI QETBISGE GLMBULL LITSHHIGMET SIeHLWT6ND ST L HanlguisHTd SMmULT. SHTLD
16073 (G LD Qs mid, FLLTENSH HIOBBIAI]. oo QuUTmeTEHEm6NT LOBWILD
HTMIL_ 65T SHLILIITHEDHL T DHH CFTHHID CBTEmILTL THSHRILT. HID 2 HHHM6ND G&HH
QUBCBTMHBGID, NHUULTEINITHEHHGHID (WPHHWD CBHTHULT.  EeleuTmrer  Ll6Tenendehd@Ll
uTgIsTIUTeT  elenenwiml_ (Bl QUIT[HETH6T, 2 LSJeBiGemen  OBBID  Ufbsd S OUglienL
QULPBIGAIFHET cpsvld ellemenwiml hF OFwer (wemmulled FHLL 2amdhainaildbaeord. E6%H BGhIdHdiev
Qi 1960 FHTOOTES HHIPD OFWBLTHSTNID SHb LUmme OFUIL ADIDHHEH60TD. (0iB dnl (HH6L,
LLOJRIGEHEE HEwTeni] 2SIBBIHEN6V DeUBHTeN HH60)

@pHWTE R QUMHLBEIGMETI  LJHe OFlun @Gbmdemwll upp Chréd@GEambd. sHrems
e HplusBEiw Knob & deiyss.usssdds ab Usssms 9 SLmauisd Hoil
USHSBD (PIPaUSGHID @ HewiCGemim LD all6d, Bl OHTLHHBD 6L HLLmIGmenl UTeldhgl
CamUrd HL(BHH6L, UbHeNSH Heil 2 L 60 FIOBemeD @GLOLULTIOED 2 enHHHIONL 6D, HTIOTHE  LDeVID
SPILUSBEG PUSHBHOTGHHD. S LSHHL L  (PpHe0 16 UBBHEHID  (PeneNHSHIH — HT6wrlILIL 6D
oeiilen  @QBEGD. RbHH STl UGHUled 2 Lededr 2 wyomend GSemd  Liheuddseonflest
2 _WISHH6I DID] L HIGTS albHl alBSBH. Reujsefen Fepd Geuelilim BdhHaomenen SHToTHE6
w2 _Blybsmen SemileudHed, 2 (Blemuds SBpeNSHoIDd GeuefldaTl Bauj. RbHd Srev
BLLHFO Qeufsel HwEGIW Coremeusdsensn (“LFEGHHI”, HTHLTH BHBGHH, “F60lD, LOEVLD
&HH Cougmid™) sl 610HGHSH OHFWILGHHIT. B6H CuTev @Tewi(h DisLEVHI LOBBID PGB
CamBaemenll  LUTelHH UFRID DMGHHIHB OFmene] DACHCUTeTH OCHTLFFFwmenr S
S LemeNBM6eNF  QFaloBhHeH  DUHeiLy  GFwuBupe]. (2_-b “Ubmng 66D  HbhHell (b
guurdmsll CuremBsr) 50 OHTLESWL 300 euenywmen OFTBHM6N  NSIHH  WeUSHSI(BHLILIT.
G600 2 66N GILIT(HETTHMET DuBSlel HITID, HIBLD, HIWOOTMISHI HEWIHETTEL LT HFHI60I(HLD
SHeewomWSH ST (heu]. Qeueurmmen LleTenendend@ Weiten] GSUILLILL  elenemutl (HobaHehdHE
Cuevglslons 6l (Weausild FBBPISH AW waubd el (Bl CUTmHeTHmeT DisujHemend 6T
uteldHds  bHL  QUTHeDeT ReThISTL L DIFHHHe0mD.  (suTeflulleniell  Hevotewty oemmllF
Qauieumeil  cpeold)  eumeufledr LwWeLTL w2 _eoifF  GFuiHevd) @RCH  Gumev  HTEMTHS
el HBaumevdemeng QUi g leuTen  FhHTILUD  Defldbseomid. (e HHHm Fal_(H&H6V,
LeOLIBmIsHe0) @eisurmren  sleflul  ellenemuwit B (pewmHemen  6iogl  Fiul  LTeiTensnaehdHE
SNV (WPSLILBHHINSHET  (PeVLD, DieUTHeMeN 2 L 60 BpId 2 6 YPCImhslwHmsd GbLBHSH S
Q66  (LpIQULD.
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The CRISPR/Cas genome editing tool application in improvement of crops
Dr. G Rajkumar

Department of Botany, Faculty of Science

University of Jaffna

CRISPR stands for Clustered Regularly Interspaced Short Palindromic Repeats. CRISPR/Cas9
system is a novel targeted genome-editing technique derived from bacterial immune system. It
has two components; CRISPR sequence and Cas9 (nuclease). CRISPR was discovered by Dr.
Jennifer Doudna, Dr. Emmanuel Charpentier and Dr.Feng Zang.
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Figure 1: Components of CRISPR Cas9 system
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Figure 2: Schematic representation of Cas9/sgRNA system of CRISPR technology
Application of CRISPR in plants

CRISPR/Cas9 method of gene editing has been adopted in nearly 41 food crop species, 15
industrial crops, 6 oil crops, 8 ornamental crops, 1 fiber crop so far for various traits including
yield improvement, biotic and abiotic stress management.

Biotic stress imposed by pathogenic micro-organisms pose severe challenges in the development
of disease-resistant crops and account for more than 42% of potential yield loss and contribute to
15% of global declines in food production. CRISPR/Cas9-based genome editing has been utilized
to increase crop disease resistance and also to improve tolerance to major abiotic stresses like
drought and salinity

JSA Newsletter Vo;.30, Issue. 02 Page | 9



CRISPR/Cas9 technology : Genetically edited crops

Applications Future possibilities
| | | |

*Targeted gene *Gene transfer *Enhanced

editing /replacement *Biotic/abiotic stress photosynthesis
*Multiplex gene tolerance *Receptor engineering
editing *Transcriptional *Root architecture
*CRISPRIi modulation *Haploid plants
*Virus interference *Inducible Cas9 system *Designer crops

Researches on crop quality improvement by using CRISPR/Cas gene-editing technology

1. Modification of Shape and Size
CRISPR/Cas9 technology has been used to optimize the shape and size of the crops according to

consumer preferences. Several genes/quantitative trait loci (QTLs) responsible for crop
appearance quality have been proposed.

2. Color Modification
manipulating the color of fruits can be achieved by disrupting genes involved in the pigment

synthesis pathway through CRISPR/Cas9.

3. Biofortification of Nutrient Elements
Many nutrient elements in vegetables and fruits are effective for anti-inflammatory, anti-cancer,

and anti-oxidation. It has been tried to satisfy the “hidden hunger” with quality nutrients through
gene-editing for biofortification

4. Increasing Carotenoid Content
CRISPR/Cas9-mediated genome editing has been applied in carotenoid biofortification in rice,

tomato, and banana. Those produced by this strategy are promising to escape from a GM
regulatory regime due to no exogenous gene integration in host genomes.

5. Prolonging Shelf Life
Fruit texture is another key quality in the commercial production of crops. Modifying texture traits

for a longer shelf life is an unremitting goal pursued by breeders. The CRISPR/Cas9 technology
holds great potential for prolonging the shelf life of tomatoes and bananas.

6. Biofortification of Micronutrients
In rice, the potential example to use CRISPR/Cas9. method is to knockdown Vacuolar Iron

Transporter (VIT) genes, such as OsVIT2, to achieve the increase of Fe content in grain.

7. Improving Eating and Cooking Quality
The eating and cooking quality (ECQ) determine consumer acceptance and also market value.

Several genetic improvement studies have applied CRISPR/Cas9 system to mutate the Wx gene
in the japonica background rice accessions and successfully produced those with grain amylose
content of 5-12% without the penalty on other desirable traits
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8. Improving Flavor
More recently, researchers have made a breakthrough in creating novel alleles of OsBADH2

through CRISPR/Cas9, which successfully converted an unscented rice variety, ASD16, into a
novel aromatic rice.

Genome editing will play very important role in developing new bio-energy crops, which could
give maximum yield on wastelands. Further research and public dialogue over the social, ethical
and environmental implications with the need of regulation should be considered in genome
editing tool applications.

Sectional Activities - Section D of JSA

Section D of the Jaffna Science Association wish to organize an awareness program regarding
cancer. Because cancer seems to be a very serious issue that we face in these days. It affects
all people from children to elders. Cancer is a very dangerous disease that causes death and its
consequences affect the family, society and country in various ways. The number of victims
of this dangerous disease is gradually increasing.

Therefore, with the hope to reduce the number of victims of cancer, we organize this awareness
program for the staff who are attached to the Divisional Secretariat in Jaffna District.

We have done this awareness program in 14 out of the 15 Divisional Secretariat offices in the
Jaffna District. The program was moderated by the chairperson of the Jaffna Science
Association Section D, T.Thileepan (Senior Lecturer, Department of Philosophy, University
of Jaffna), The resource person for the program was Dr.R.Karunaithas (Senior Lecturer,
Department Allied Health Science, University of Jaffna). Here, attached are the photos from
the awareness program.
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Sectional Activities - Section B of JSA

Section B (Applied Sciences) of the Jaffna Science
Association (JSA) conducted a series of seminars in
2023. The details of these seminars a provided here.

1. A seminar on Strategies to Enhance Research
Visibility, Impact and Citations was held on 21% of
August 2023 from 9:30 am — 12:00 pm at the Library
Jaffna, Sir
Ramanathan Rd., Thirunelvely, Jaffna. This seminar

Auditorium,  University  of Pon
was delivered by Dr. R. Balasubramani, Associate

Professor in Library and Information Science,
Department of Library and Information Science,
Bharathidasan University, Trichy, India. The event
was attended by more than 25 academics from the

University of Jaffna.
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2. The second seminar was organized on Performance Portability Enhancement on
Heterogenous Systems — Existing and Emerging Technologies on 24" of August 2023
- = 3 1

from 11:00 am — 12:00 pm at the Auditorium of

s

3

the Department of Computer Science,
University of Jaffna. Dr. Thavappiragasam
Mathialakan ~ from  Argonne  National
Laboratory, IL, USA delivered the seminar, and
this event was attended by around 50 students

and academics from the University of Jaffna.

3. The last seminar was on Smart Fertilizers for Precision and Sustainable Agriculture on
01% of December 2023 from 9:30 am at the Auditorium of the Faculty of Agriculture,
University of Jaffna at Ariviyal Nagar, Kilinochchi. Dr. Gunaratham Abhiram, Senior
Lecturer from the Faculty of Animal Science and Export Agriculture, Uva Wellassa
University served as the resource person. This seminar was attended by more than 50
participants including the academics and students of the Kilinochchi campus of University

of Jaffna.
A L IV BT T TN
T

We profoundly thank HNB Assurance, Jaffna, and Inthira Group (Pvt) Ltd., Kilinochchi for
partially sponsoring the above activities of Section B of the JSA.
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Sectional Activities — Section A of JSA
Preparation sessions for G.C.E A/L examination in Science
JSA Section A and school community, M/ Yogapuram Maha Vidyalayam jointly organized a
preparatory session to Science stream students who sit G.C.E A/L examination 2023 from
Thunukkai Zone.

The resource persons, those who are already engaged in G.C.E A/L examination as Chief supervisor/
Examiners in all the above disciplines (Senior academics of the faculty of Science, University Of
Jaffna) served as resource persons.

First preparatory session for the G.C.E A/L examination 2023 in Science for A/L students and
teachers was conducted at M/ Yogapuram Maha Vidyalayam on November 29, 2023, from 8:30
AM to 5:00 PM.

The following academics from faculty of science and one senior teacher (ADCH) served as resource
persons for this event and Dr. A. Manjceevan, Secretary, JSA section A coordinated the event.

Prof. J.P. Jeyadevan- Chemistry

Dr. T. Manoranjan- Chemistry

Prof. P. lyngaran - Chemistry

Mr. M. Khokulan -Mathematics

Dr. Amalraj Peter Amalathas -Physics

Mr. Thayaparan -Biology

Dr. A. Manjceevan -Chemistry

In this program, more than a hundred A/L students actively participated in this highly beneficial

preparatory session.
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In this event, G.C.E A/L Science students and teachers from Thunukkai Zone actively participated
as beneficiaries.
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Sectional Activities — Section C of JSA

Free Mobile Medical Camp

The Jaffna Science Association Section C conducted a free
medical camp at the "300 Housing Scheme of Navatkuli" on
28.10.2023, from 8:30 AM to 12:30 PM. This event was
supported by the Jaffna Diabetes Association, Centre for Holistic
Healing of Jaffna Diocese of Church of South India, Department
of Nursing of Allied Health Sciences of University of Jaffna, and
Unit of Siddha Medicine of University of Jaffna in collaboration
with JSA Section C. Two medical officers were present to
examine the attendees during the consultations. Eighty-five
village residents attended the camp, where they received various
health services including Body Mass Index (BMI) measurement,

blood sugar check-ups, blood pressure measurement, vision tests,

health education, counseling, and awareness about millets.

New Memberships of JSA — 2023/24
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S. No. | Name | Membership type
Section D

1. R.Rajamanokari Life Membership

2. Miss Shirami Mohan | Life Membership

3. Mrs. A. Thanushan Life Membership

4, Dr.T.Karunakaran Life Membership

Section B

S.Ruthiralingam

Life Membership

oo

S.Manojithan

Life Membership

7. S.Vimaleswaran

Life Membership
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The JSA was established in 1991
by the founder President
Late Prof. A. Thurairajah

JSA Membership

Life Member: LKR 2000
Ordinary Member: LKR 1000
Student Membership: LKR 500

Eligibility: Applicant should be a

graduate

University in Sri Lanka or Abroad

in any field.

The JSA

from a

recognized
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