

http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

&
LUSHbHBHTDBH
Caredsd 19
2023-2024

S
Guiar eurstad &)

efleugmu LIL LDMeuoT6uT €Q63TMLILD
efeugmu LILLD
WIMLD LI6D&EME0&SHESHLDSLD
SiMiewie0 HST,

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

&IDIF LILGDTID
Suposlled Sewbesnipd
Saiami LB
Oledened pepw Feifered WOBHHE
Oatanii( Sraeenédd
OGS HHDHEHBGID. ..

@amerd fApds

wpuremd Améa
goain Loplilafds
gBLESD OsaETRHGIO
Led&ere0s &b HEHG G

FRIGD GO\GHTLEES
sRSAN3 ewBm
ulgmd Sl
PalijLet umGD
Paifas adsHaloEmdGo.. .

peLebew Giereded
sLevel warded’®
Lt dpad FdHoever
erndwealf waulmba
sefllurte &everliurn
aertenidpLet alfidma

&bsl nsabesTams !!!

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

RBTE0 aluFiD

MTed: U&HBHTeED
S&10: uHesreiugl
eweli®: elagruiL orevraf eetriusd

efleFmw L5
wmPdureor] uedoe»e0d®HP®IO
Oinlellwed b&i
deflapréd
2023-2024

udsmiest: X + 52

U u®LD: GN Printers

Title: Pasunthogai

Volume: Nineteen

Publishers: Agriculture Students’ Union
Faculty of Agriculture
University of Jaffna
Ariviyal nagar
Killinochchi

2023-2024

Pages: X + 52

Printers: GN Printers

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

eleusmy (L wrevief @atmudder
Hierd eFwnGp
2093 — 20924

Gureaf : Gumdifluf Hdm.Farteond a&bsur

GBI GWNBeNTaN]: SEOMHiS Sldb.HLITEN &HeDtanTet

oreorel OhBeonsaimel: deonmHd). Sldwod. 6f. saipden
So. Hadonf Hassot
Sbiod). sedHTH Hafauet

soeoal] : &db. gamiupld seTanpHet

2 seevall : SHdb. SheTDSITaT Sagnddet

e\FLeoTeT] : Sldp. esWTETBHET BHagrd

21 egweoreni: &db. Binedset wwBrad

S&emd ewnmennent : &b FHaijevteviud elgagrat

Saprdfuf : aFedall Guisler euretad ey

Bianed & emnideraa:

65edall. Bament allibevenil SidedPHlwet

egedal. aenLanar elluar@s Favised HreDmusosTy

preoralll Srdhdse:

S, Auee Csemprudse

&db. Si@pl umifled SBerd Siapiol

preore) eleemurt Bl Ardnd: &db. SrieBaed aaswand

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

wrpriuresil Lsdseness|ps eflausmw LT wremmeufsenred audbLb8sTmLd Gsuefluil_(uGLH
‘LEHEBBTNG &6hFnEd S ampeEdF 0FUIS aeTeaided L LB &0F & e SBme.

LBV BERS6ME SHmed. SHUISSH0 WHED <Ppuie] Bl NS SHENHSSILITED,
DIENEY FTTHEHI6T 6N FepBSSet LTed SibSnDpUL &id, Faps GO enL SIQUILIEHL WITH&H
QaETemHBL LeEmansS0oRSsT QFwupuL. Golemnouwd sreoddler &L LTOTSWL. Sibs
aalled ewo@ ussmesspsoriigd &l - efleusmw  fLworuignd &
s Gy he FWESHN DSSHD ST QFUBULG  aubS&iDenD
Flpliuren ST L.

smarend &Gioedled urrwufiw efleusTwd U SFauredsenen 1S OB GoTeTd. D6l
DDTSMHBULLD EHFCsTEIE SBeimd enod wemiexfled eleusTwWHHSS o ullf
Qar@LUeIT &6 eTod elleusruilsst.

QuibenawursGa eeTRssT Beophs el OGueBel urlle  eleugrwil
QUEBWEBEHLES ewal elsuemw LD seaiammed @weim L sudsefled 2 6l aibala .
urpmbufiw elesTudamad anss0ETeTEnd eIod WEHSEHEE el alasru difleneil
L&L Gadeid, Snar lesSs6 e sanduid wanarluL el QFubuL G aubSDaE.

OEGeEEY UEhEs Q@b GEréded -alasrussng o ulf GsrEUGUTD” eaiD
CaraflllOuTrE8emr@ ‘L&sEBsTens” Qeusfleumaud urTTrlGspefiwg. &rd &SHEle D
SODETihE AbHSE. DGO QITTUSDHETSS HILOTE LIS Dh&SHSHRISEN6T LOTEwI6UT S6iT
UL SSBSSDTT S6T. D6 SEHBS ETL0G! CUT IS HIHH6.

@earm 19 Geus BT Qeuefleumld ‘LsBECSTE OSTLTHEID H6060 LIS hdEEnEB6nTE
Qeuerfleur stedeumid suedso Fgd siiprwsllar sigenTd Genewm Bl LrmisSosGme.

Guprdifiwf &. Afsd@enipram
sioarBabsD
wmddureorl uedaereod a0

/
{ f \
‘\M'

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

alleusFrw LT LfLrdlugsluile
QTS EHF QFWIS!

wIrpliuresil UL SmeusE SRS alleusrw LT Sdlai remell P eiBiubSlenmed LT 6udbLLD
GauefI_UUEL LUSEESTENS 6aigid WerrTald [DOWeD sSad 190E BSPTE
‘Sasrusdne o ulf GsrEUBUTD” gt — Csrefll@urdsfled elleusTw L
oo euf deflell ShSEMISM6ND SRS auBauSled QLELEDE F SienL Slet Bmedr.

sD&@  rewalf seflel SpdamssT DBeaienpw elQIFTL FASSSDGD 66T bEIUELD
OTETOIFWETLSSDSD FE Fpbs aufsrlQures emwaoer BOLSE Gper. B
FpasHDE CQUEL smemurs Bes6L 85 Erelde arpsss QFug suprGadled
DL LB wEHES e _aBsrE BB weortard e1fliaupd sremssiiaud GLoarGogid
Sops eueanauied Geuefleur e B slend BoL BS el dai Gmes. @b ETedlener Fmbs
wenpwied Qeuefiuipw 31ay sexfiuiler ETed Ceuelluf Gé SWelNG seE WO HS
QU |0 & &l BT

i)
GuorAfwi. Farteomd aFbsEHUT

fLrdug. elesmu §us,
wmdliureor uedsere0dH&HI0

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

QUL QuUITdeTTerleo
© 6MenHHeNmEBEH. . .

elasr fL wrewmeui Parflwugdermed Resusuell Qeuefui LuGdam usbBsTens
8B5S aNpssHéF CFuguienear algR GBS CLELS DL SlerGme.

Bp5 usHEEETENE DHSPTaTS WraOfSEHsES Pd FDbHS SAML_SOTE DU SENE
Hhpevsenst QauellLGss o seidlaipg. Goeid wremel SRSMS WHsH &gl
sl@ludalL el Bbs FehFfansdd URselIL QFag Wisad waswiorer el WorgLd.
oFq_ a1 Bowen BEs Fehdlosuraid alauFTusGEL & FOUBSIULL UsOBeum
uenLlusenen Wseyd ellevenddpenrenr uTeflulled &SobS UGS DE. Breil elerd
DENOTFHS UTITL G&enen  LoTewiaf&senssd BFs sbasflusded Osflalsads
Q@meTS@ment.

stevsuraubib&Ld Bweors BogE efeusrw LT wreaufseflal nhs wwddwrer s BeallGs
Qeupm Gu senEl 2_eiend saflbs ampsaissamens Osfalsgs Qe s Gne.

fiitzofis)

&EOMHE [BLITERT Sertenret
ewdIdeTdpeTTen

dlasm . ovrevraf @atfiud aladmw SLd
wrddurenr uedsenendHlpaEI0

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

L&GHECHTEN® 19_

52

epedenls TeLliupueoid: & urfeea

EIEUSFTUID ETRIGBET  E6OTESFTTHAGeTTH Setreonl 1S emnemiis
PG LD @b emssT surhsiiusd sleusmUSCHTH
BoanECs  ETemItLL L g ShdUTsd  Geul enLwimigwl
Sseiedieba e slasnub  QelwsOsTL Ky
Uesienn®r  walls Gasdne SiTslesSeny  GBr&SLLD
Brememu Goemeuuier @ugliuenLulemd Apdds Geuerigw
Gopemey e1(RESH. slsuFTuid SIRIEETHED mm&aﬁmmu_a.b
GurmilemTensuD FHEE 6UDS D@GS (LPL LT &)
e eodlel  Urgren o _ewmeursd STEUUBW  GIEsd
Beomenaule GLIGSTTSITSOS STHGD F6 o Bubsl)
GurgpenT@id. Beoriensenir QurpSseusnr  30ep&HELD
SHSOTE ©_MlsSs QEliL@d sllensnEUTenTE Cibed
GTEULLGSDE. UL DTETEmD, OB o _pusdulsd R
el URG eufsdns edLmEs @GR SIiuLL
svemrUL SHefmha s QEmeisteom.

&

SR O g, (b

@b e b ()

AR

R

22

Fyptunmh 2022

FIpplommL: 2060
Buptunmi 2081

4
£
]
£
g
&

Flgys armd 2017
Srgutuno 2018

SomElocan 28
CgpELr et 2018 §
Gy naan 2020
Cho TG 202
& amibiinmn 2022 ]

@ty o

euenry: Gpsd o pussulsd suLionaterndde UREsfiiy 2017-0023
(@prenedii obmb LsTeRsiurdd ensmmsamend, 2024)

eog slleusmiceansni GUIMISSaET OB 2 [HUGauTs
drgren  Sréfemenasentas @ELUeney  BIL LRSS,
BIUUBDréEGens. e fb Hmb  efeusTw ool G
SUELUTE. CUTESSLTe  FhHensLUBSSeIsm enw, CEed
2_60f&aID susdaefaienn. Gmrl whmb Jenl sl
GGG, SEMETEEMal UFbUsd S, GoBsy iiulL L
Udrédlenensefsd GEML whpb JenLseflel STEED SLES
UL BIBSTIS0  6T6UEUT  [BLDG  LOTET&OdEsd Bahsa
EEUGEmEIUD, QEDOFLMEL  ETEIRITE  LTEIET SIS
GCETsiTeneurLd sresugenanDd Eefll uriiGumLD.

CBHEFIensansulsh giuGh CETSE T STeors Lk

(fungus). usefur (bacteria), eveurs  (virus),
QUESILIELDEE CUTEHmEUTHBTE) BUG S .

01

&P, H@bd. 6. Geufdat
¥ dlaignu SOfLedSaon
elaFmuiLd

WMBLTEDTIUE3GEDEOE SO

iy WESoTeransusenta  sriluksEb (Rice blast). Omsd
Bemev 2_enp s®m@60 (Sheath blight), elev Bimo usief
@pmu (Brown spot), udefur Bemev smasd (Bacterial
leaf streak) Gureis Emiusemst G somb. BenL sefes
aumaLied sadast (White plant hopper and Brown
plant hopper ), wgiser sanGetaesS (Yellow stem
borer). wgés s (leaf folder), Gurimerer Lrfiw
Sifenal LGS HIEDE. BeuBeomelL Gamendsis LTHLED,
clenenFoanad QUEDsTelst  UTELLEHLWE QeENSmE.
2_STremione, UeaifiQEsd whpw ens R55 Santissh
Seipd SLBIUBSE swaiotea B@  Urédemenuras
OrHuIHEFIensuTsh 2 siTemndgi.

195810 awewgmG (Weiisn] 6og eleusTl Heurissisn
urmbuf Gmebesit  LuIf_OuC e, 2_stremors
uFensLGUELTET, QT enL dsmiuel. Cuily Qeustanst
Curesimeubens  @HILEL surid. urrhufiw
B RIS SBENLOWLITEN BELTUIGST EERSET,ES
DHEMT ST SEMEULTHEEY DL L 631, 195810 Spemigeddmha
elleusml Henemasenddanmed QEsd cuTdsrosT LflbaenT
el . @she Jreter SMaonors  Eobs
SiebeUlGUTEl S’ Gemiifen,. SrésRIEenTELD.
o grremions M4 ey eurésib 1958 1 @yadi® Lfibaenr
Qelwin’ L g g, afubsn,  sSedniusiel. Seansa
Geuemed CUTEmaUBIIHG ety Fad CEm e bEEET &
SremUUL L gl

SIBEa0T e

SaplTgnib, SHTE0HIEnsD LOTBMGSST e LOETTTEY 6TILD
GENDEUENL GUSTEID AU GHES GHTEEHNSG ETeuCLTEE
Qeuwemauisd  JenLasht gHiuGss abser. SSnG
(PEREETBSE 2_HudgSlani SIAEALUEDETS
@ieusu BT g CBsoedlen s dasriss a,rﬁl@m:.b A WG
sUbGed. 20050 Shemnemel NeenT Eeolifen aui&EhiEsh
SiFsenelsd snfupsb Gelwiul e Sevsu GHLUTE
BrUUBBragGens, arevblansy. Damigeaeno GuUreapeuhanmi
QurmGE SMfigpalh QFLLNILLL &, ©_STTemors, 1ol 406
61051 QUL OTETamSEme GUTESSIOTard eisim iflipsd
@& L &) elleusTuiEet. S SILGSS LI L
o baRsled SRiGEhmLW slenendsedaT Saiann nHpLD
BUTLR BEmEITETT Belflett Bashetleniis eIum Mg
afscnsamens ofler GQFlsm Il @G subsTrsst.
sllemendaeney wflafllLghers QFLbans oMb DHILD

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LI G CHrens 19

dimenérme sfeiiusiars Qewmams o b wHmb Tene
Garsoediameilen Ursuenen odlafllda aubss. Opsk o _mudd @
umid edfleflssrand woumbd Bns BNl (penmest 610s 216
LMD F 1060 Beveflsd Lirgli ssmen SOUGSEIS G mE erai s smen
OMES  WQUITE. SIS0l Bosdeur ), &Ly Fobd Qaremi
dediferLsst  whmbd  Gerie  erredssi o_GarEs
OaT_rider. Boa shamensurs QEHEF ISl EEaIOWTe
HITEBEBRIEETT

SUhERIET eI e,

2016 - 2017 &reuBurasGey isnsulsn et e wrew” Lo enflubein
ssim GErulenmsd QU@ Lrdlieny FESSHETENE aaiLGemen
2_emiey wHoD sleueny semolussear (FAO, 2017) sreussi
&a e me, 2020ih ShETIH EleN@ET s LOTeUL L LD
alfieofmisie  Cmrulsarsy urddaiigr L g 16T LIS Emen LD,
202310 oG 1473652 QomaLwir suwsd BHeomicst sodmenrand
182787  Gapdluwl  ingésssguisnred
6161 LIcH N 60T -

urElBELIIL L g

SIEIO BoSbITE  SubuTenm Tl L& Bg 941 e
Gipebelentd gheen Bmoresd (Yellowing) eaeim Bleneudse
e siemmenaran Ga I emwre (LDSTEMD&EIRID
BT gOmEL  WIALLRSEESD  Urelusrn
ol @eengr. @& sbuksons SwSCETIs  whmb
QUBLESTLL. mabQanlsh omosdams  aimdmes ey

Geuefui iUl ks, @l SOOI LB TeLIg,
eo@bomour@  (Nutrient  deficiency) wipn  yoa
Erdaniaatsn Pordamembs sleenars Snansoeno

giu’L @& ereiusenen o widsime. Bene 0L (BLosbeum ey
alier Bipiustell (Brown Spot) Gerurenss s wresmdeden
2017 @b syenngelr Weiieny urfll urbusnssd GClasramngmhag).
265 Crro Crhoslmaulsy reter CHTLrE oEnLwrenD
e1flLifies Grrulsh HTebeELD
SnmeImLSESTL Ridlwsend. Shs OTHmEPw Ehb - Shdda
Geuemtiigl P eirmmgL.

ETEmLILL L

6k eusma GEML eUFGSTEID 61068 WeTeTsd Beaen Gufiu
Faureh opemens Fflurear (penmulsh Benb ca® Sohes seHs
(PETENDHRIN FEENL(LPENMSEnNET CohOsrshiEnss) ShElh. Bhms
S Genrufen GG enmiLl L oghseT Bimorssy Grrulst ShTLoL
alUgdled sfwrer Bembsremsd HaprGuoy Smbe GETG Lso
BLrsefand urdleny ghLBEsE @rremoTs SENDbS S
Bréap_susnns efsel_b Qearand Qiss Genour® ©_sheng
slleusmuid el Huemise,dsn, sasmissndesd Seanulrean
@en_Geverfl @afimid siflsors o_sheng. eflsuesruwil ermir e Heilen
Sifley efleusrulssiib Gumis Careusm GUTHILOTE SIS Beuaen.

ahs Do sremosmeddien efwren URSTeTr Gl
aBESw Wweass CUEseliure Bmédh. Ba Lsy BrEseis
Blepildain’ L o i speb. BEs wenmuled Gl L sfsd
Baha 10 W LS50 1w Gwsieors S Henessiiand oiflar
uflorhmb Bssusnsd, siGsGD (oeussT Senersuflal Heos
sTIB@ED Bedeb. emisst Brinsd SbHs weenmulsd geysst
s@&suuLTenowLb Ro GUED Genmwrs o sieng. BT B,
Cumier @emid ETe sibs S@ (WoTennsaausbdhad Ffiren
umETeNT GFlha siBdEw wigsyast CGumssiure Samsmn. B
ues ETEselsd Haplsasiul L o aiene ShGh. Bke wenmuls

My,

SBEGD weaumst Siemareufla moves FNTHEID BGES0. sriEsT
BrLi06d 865 aoenmulsd wigeusmss STBSBLLLTemow LD Fep QUi
SWOLITE 2_siteng. GBI mmg, Grrules ST BIY GG
Py BYEET escamqsrsnrﬂsciy URMSETILILL e Hmip GeuemiGLo.

pelan  QomAm usemed e S5 6ILG emearsy  aEs
Geuemsosmuid GF  aplgwire, Cardm’ usens eflursd
MEUTELD BrEset elosrusds weaCamosstrs 2_sfenen.
Qewhemss Garet Qargimn wb (Satellite Based) CETensu sy @60
(remote Sensing) Gewnees Hesemde, (LEFaumEme_ e
WOAEL L enusQe 1), srefuriduiusy (automation) Gumesig
sefen Qandpl ukisst eleirTisls SRinT 6 Comemamsr
ofbE  Uidd Qeiugh  smdisars  us BrBesien
Lwsitubelenmen. @omm Wwpsren Sreilume eflsusms Crradl
Curarell Lraud.  emmsnred  Sbod CEMIEL URIGe LD
eligheprer  @flemenud LwWEILESS SHEUFTWISEE)  6UT IR
Orédleneisenet  eidlrey  snmeud.  Curiimenst Beogars
SEDLILTEND Sremeud (piguih. © srremons eifl ke (Blast)
wbmib edfeofimt vetrefl (Brown spot) Gerisefsi G ssh
SlLEs L. REr  ordf Bodeh. SCHEDTEaITSIE
GredeLwd CapuBsds sm sgenors Bmael. @yanmed
Geremeowemiey  (Image  sensing)  awpend  euemmimaen
SiglUenL\WTES Qarasi@ Sren® Grmi Sfigfisememun S
CsrensBue] dpsuld emisenTed Semid EH6iB CEmeien P,
Bshe giu  daerdsst  adiiy Féieh)
GiBeLaUT beamisensTd Cbfey Gauig Ludf (plgupD.

GememiL

BeGenm wadhuiorer sl_wid, w1l Qasmsingmid Ly Hansn
lor@md. B efisuemubdlsy oruEd Cesisurds Craib@dng.
GErd seuflill eny, < Fuigws weny, euml 4 esiusTeumfien
BIEERGEET BIRGs S elsas Oarai@ Bapaden o,
SIS UGSUTs0 gmnul L #GHurean wemp efpédl rmmb whmh
SIEHEGS SEHEUe slausTuiss GonEsTemi silensli Grr
wrIpGlo  GLbs @G Bepbs JoLsst sréssdne
ETIEUONG ShEILGHADE. &LES B¢ aeLrissls we
BHHU B emISHMILLD sl Qesranin.. Cou’ Gl ST HSBPLD
BeiarCGo gL refled Fapis il gnew wanpule Erramors
Bapbssn. opeGan amGsr Bleqow Afw ussl Heneo wTHD
Bapod ammst wetiefsd CFsianeE Gomsan. Bens
aumlieRibE &S slemaney eeim Qsmeauriast. oyaEGe. Sren
Bemeu  wrimsdne sebs  wuli
aEeESiLL.  Caed@h. @55 cer SRS
BTSN 616N Piib el G (OWHAIGI GHEmeY. ERIG WITaht syl
Cuiflwen erelim wenAemen W ETELETED Peafl b Baba
whmej shndeeTem@ Sbas Qempeny (aiGamad Gorem@
Qesbsn GeuantiGLD. ged srafled, e 2wy, sugliy @iy GeusmiBib,

Qe QEweipenmesit

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

elleuFmwLfL
LoTeoTell €2 6ot Ml FHemeveufleor
®© 6MENSBIONBEE e oo

siog eleusrwulLsder oremeaf PaPlusSlenTed auGLBEESTHL UGHBSTENS [EHT0
GeveflailLLiuGeug wreummihs8s!

@uwenn 31 o wLremaf Pafluorsiu  ewwored BEETE alaFTUSSNEG
e uIreasrGuGumD” 616 (B GareaflliGuraefled QeuefluiLLiL@suens 6760 6|
SIBLS| D euenL S Bmed.

Guoeid. wremeafseflenL LT e(RSSTELMWMWLIWILD. sleusrd &1 Sifelenerud
aeMF 056660 BULYWUDBHAES Ul amaseld o 6l FOSL DS
[BELQIET SIRIGETHSGLD OGN BS Heifleanens Osiflallsgis Qe e Gme.

Jiszofis]
g. SRETBNHHET
FHeveoal]
lorevialf etmiwid,

aflaismu §Ld,
wm@liureor LedHENEDBHPEIO.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

QFWIeVTeNT ©_6emnr

USOBTETLUSTOE S5 6oa wrevel Pafussred OCaefluiGade Bro OU®
w&H&F & DiemLS@mTLd.

86 Ssrerd S0 opmw RS CorguilerTeorer  ZhESRIGEMT
Caremi@stengiai, Guoeib emssisefar eleusTud, elleusTw OBTed B Liddler
Hr@wraid G@rLfurer Sipfleney sueniSIic QT 6l e [Hl&F FWIOTS £ Had.

@eislzey Pope GFUW RSEHSS WIem URSTLeL IR SieTddl
[BEOQIET 6TRIBETHSGLD B6i Nl &nmeugled o Gudp EIDEFS DienL dleai Gprd.

a5 e Baf sl sreorssligid @& Gureip elleusFTwd &TiES UL LILSE
LGHECSTENS DE1L_TSH IobEenen QFalm DienL W 6urddH e Gme.

o o, Gpaer
E\FWIGOTEN(,
preoralf eetmiwid,
allausmu SLid,
wriurenr uedsee0dP®I0.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

@a1orAflwi usbEHTmS
S L QUBLOISSS60..........

"Gpamd griaierd 2 560 JiSTTed 2 [pBEID 2 |pBa Sy aIgIID IET EhHeU6T Heil
Sosenst PaiCn elausrwusdear FAplifener eT@dHHe ST LI BUTHIOTENE. 606
aFsraiiure eleTRGD o |pafsaomenBu gemearw sTded QFUIBArGrsdsuTd
CaTaei® U OFedaf. @561 aeod slasTusdar wisSusaoiwd aieiFruiuier
QU@L o eurlLGder pa. @semar aelupss slasrusdbne e Wi Gsr@uGuTD”
gD Osraliourdamer aweiumsd u&ihGsTenaular USCBTEILSTOIS BSmer
ailfls S Beudled GUBLABIDeNL Sles BTid.

Qeaienpw Befer £ &l OFMded B USHed T eueni&d oau@eieng. i@ elleusTis
Senpuieid U HEELTOUDTE OTHDRSONS SHSGHSTOID UTSlLGSeneT
giuGsEadaid U Bbaaleome. QUEBS aIEL FaSOITEGWD WHS SifaISEHLD
60& eleusTws sSeaiallopasss sl GuTL@ aipdaimer. QBCErssed USw
o a6l 0B Fbsamarsanend k@ aldbld 6108l remeaf seflar ¢ Gmdasefleorer
SHEBERSET SleuFTIL FapssSled QUL WTDpSSerear QsTei® Ul 66in LT enaiuiled
BT er@S@isTen Fm WwwhHBW B

@apraflwuy eap sl Bam e e oasel  sapdlan &0
uSHBSTENGILTENE 610& [Brilgel QuUTGenTaTTSSlar wWwaosduUTs elleTh G
sleisTwusdenen GoBOsTeTLAITSET 10U BOEOITH Devatardld omfel uflss
slEhsTeL ealm polsansuled efbyL Ger Haol&la @mmd DiBdHs UenLLILSSTU]......

Guiiar ewureteydaier
Ssprafuf,

orevralf et s,
allaismu SLd,

wmiurenr uedoaeos|RM®I0.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

pa&ﬂs@;ﬁrr@&) 19

==

Coallbae Wsaud dfeuwnre, Sijaiorer y&d Bemb
ShiGLh. R ene BuwmensCuir® WEseb TREGTT &
BemsaurdsainamL B LFS Banb sysld Gaafldsst weafs
Basdhe oEssurs o uifusreaissited  @ifs
SpUeUdEG 2 6leMmbslULL  @eanb apEb
O&T bsGFTHemnsuTst WastiurflusTey
ULDRNG I3 6ot

Bpeil suenflLGTED Goel GOWE Wbmb Gsefll shagd
Gureti meumemm CUBmEQET e 6m DIQUD. DIEmE
CuraeTTsIr  (WsElLsaaD aribsas. Coafdsamst
eueniiug Wleeub HApbs Csmdedwwnd @ped. Gmef
GUSTILL epeud Senphs WeeSlinsd ids auporeld
FLQGEIET 616N (oL LD,

Beomensuled Caall eusniiibe guiey Garenr @eigdsT
(Apis  cerana  indica) emub Gsel  euws
LWsi UGS SLILIBEME. Coaflass @purs BUT(DLD  SETemLD
GsredL  amemiures LEd Bend e BeGards
Goaflsgnuinb 26 QmediGsell feo Erm @pes
Coailbsst WHEDY U SHUITEETSETE  CouensowT.
Coallbaend Srem LB . BrrenisGsai wl GEwW G

Rene
Ukiseriemni

BoeilssenL e &sul1Ted FBULG Beneilps
QFUILIFIg LI CaaldgLy Peaifled S0ap @60 ema
GouemeomL_ GEellbaEentT s S @G & SDlENEY

GrrenisCaedl mmb GLID sanst UIThieBT S&E60,2_6mI6y
oF L) EUEMSEHNET L dheuTdGEsn, GauliLfiensvemiu
Guamipel .o w6y OETEHIE 6Ursd LBEL DD

LT GBI &ehel Buredim Caridsisanen
CHFLBUBSEHIS 6. Shew Coafdassn CoalbEaia GLEELD
Gur sl L SrrenfsGsanilL e @emdEseul i Isd

FELUGREDE o saub.Seme GCeusmeowml. Coefdaenso
GUORIGILELD 2 susllenen 2| QsTasi@ e LI surqplb.
Coallasst  @remey  GdELLTew oo Gsfirmen
8L neelGoCw arp sllmibudetperoampeliDs HbGLD
260 &Teullemsuuld Bmenllsseiian BUTDGENBHGHD BHet
2 Musdedeh QU uURissllenu supRIG Sl men . Ebenfl
suenfuentl GuomGarsien elELUAILTEST DErESEMS
CuimsCaETeien Gl Qeiene, @ mliLT
Swis b, & afluir e, QF susuisd. eeoelur  ommb LDMOTLD
Gurenpeubens eueniiLg Sieudluid oG SreurmGEeTad
Bsd GOmbS D66y HETLD STeTlUBL. G ane Lo SeTred
Craflss wrwrg Cosalldss Bauban Anfm selaams
Crafsa BHanrs Lomm! SIDE SnB&EeTsd
Goaflsdleipan 0arSSss 50% Bf areviuEL.oiBs
Geuemen @iE BFeTs WML GUrdE eudisd 206l Sorer
BEr SremLiLD.

Bopelos@End, 8l aiemiiys

|lpaiensindeoat

34Spaisn Siehl 1eHD almLd,
efleuamuiLd

Goall susnillihg Saistevds FLL Risansn G@remiL 2 fu
SIMOTEuRIBET, & SIENDITE SWTflsalIUL L BzeflGL 1p
ULel LIBSSULED. GaalliQuL.1g Peirfish
el , Flen BULEENE. GBS GLL 0, AIeN BEEL L LD, 6uenSIELL.
garulsdEsE  WHBEL  Siglusuend GBurelmeubens
UremsenTe  Corad.@a.Goald mouEes sfenaulsd
QFuUmUGL Csar IsCsEEED o usTamd Coalsasamen
SIGMM LWLED @rfiens, BrraieCosai Gse GUL QuTH
GFeusuans SB&ES LIWIetiLI(BLD HE5.
SHHTTSBTemGe.Lens e Gureimen Gsafl susnirifsd
CaanaulBLD & _USTEmRIGET D GL0,

Gzl cuenfleny GuBOGTaen sldpOUaUTEST QeveTansn
Bmowrer |, SO0 &igwl Hew DANETed eSEGHIULL .,
SLSELUGES oL LUl L FBenbenasensT GETsiL © _enl
FOEWENDESFTY WBmD (Weeply Pelenmuld SULTUIDTS
UWsTLIBGSE Eeussd BLD. !

Capall suenfliiemen SHTOILILSHE (PH6D BLEUQSEISLTS
Coallboy Rafloner OubmEGETesn  CoueRiBL.GLLD
SE0EVEH LITenen Reiiisd SSIeh TS0 Peienm @b Srrid
BLedoriCurhE De00GE SENTWUNE Ubm — Seimensth
arexiuBh  GCoaflesemen GpsdE  EseluEuLwuish
BLeBam e Coolsguulsdsba UfssH eBEs60
GUITElB (eNDHENST ESBIT6euGHEN eoeud Cmefl uenitiimes
Goemaulres CoeildEigseman QubmsGsTsiean
WLUID.DIBHE aUEnGEEHLE &gl CaallbEe Peiens
CaallCully Pafsd Bameludss CoatEw Esalsss
Faieny HemeoenULBSs BGULTa GHefihs oHmd &EW
&fw Pefl eloTE Brel Peilsd Fagwisney GEIW s
D _sitem 8L sans @z flsy Qe
GoueniGLh Fleulol L sHell@mha 2 V2 @ip o wrsdso 3-4
SIRGED GG L (DB hehT AT @ P ans ST G
Qersiien GouemiBLL.SBES &L L1oms GSalsS0oIL 6l dngw
Qui iy Petiiens CeuefdbaenS@sd HeneuliLBds CousdiGib.
Coallsgy @admen Senbds e urmofiiy
[BL 6L & 6N SEHED 6T Fflwrs GomGlsnsien
GouentiGLD.Coalsgly Tearfen elibddeny QETLTFALTE
UPLdlda Coai®w Boalssnssndts Goads o aus
CoemeuluBid STEOREGSTTET GEBTLT WenDESETeD ommib
&6 aurl Asareonussiled Fallssenrasd LUBW LIDTREsTsH
SUTflésUl L LRFFTE SEUULLG Eenfaed.Osamad urew
GurelimsuBens sulpris Geuami®Ld,

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LFHEBHTens 19

<

Sy Pamedmha Coener Quireuf-oriéd  Whmid
WUs-EFunour sreuiugdasisd Caamer CubaGsTersT
(plou b,

Comen IN&0s65ED o Lsremsans LUISTLIBSE Csenear
UN&RQHREES Wwewb INS0sGsstiu L Caemer Quiflus
SIEnsTSeneT QEradiL U956 Peirenm Uwsiiu@ & Gsemen
sueda QETesTeud. iR ffu FIENETEEN6T BT
ARSLE aoeuwld @mAUTE Gueedl e Felienm
LeTLUBSSA  egsss  Qameien CouediB.Smsurs
Cuim&RETsteniu’ L Gseer (agrrmm;_ B&EII L
ComiL sl srés0mLLTS Hemmevflés Curéssias SIE060E
EEenIme GUTSSesesd BrilsGsTsien (eluwh. S elisur oy
Ourd Qewiu’L Coalsd P Faeigw 21% Beud
FHENMEUTS  BTesoTlILL_ 60 Gsnaﬁr@@.@asmﬂﬂ@uﬁm&mﬂa&]@faﬁ
SEDDUUGD CUMNGSETTBEST mmiD Csei IFSCaE0H I
Curadl  SIsHDUUED QueiuasnWeertd Grafda
DS apeuld  Goell  Golpens  QULmEESTsTen
POUD.QETAETTSH DBmD GG ULSTLGSH TG
UfSQaGEES wiguib.

Coall eenlurers Anbs aBLTASHS FL 0SSO
GUESTO  openawrsd  @senet  ubfiu Smlemen
Sienaneudld CUBnSESTeTous Dsudnb ShGLD. B FhErer.
SEVREST WHmD uuihdsaner QuUimECQETsTauSHETaT
ELOSIEHENET  DEORMmE  SIeTRED  sisusmy
B EnEEeT S S o el & (e Cler BSE
AGEAGMEND  UTTL L Fbs S_worebIréss e
AEpdd  Feasowsdsd  @wemobssien Cursenrdifiwir
SIERIBOEL oBmiD UibgianGsusy, urflu@ues, searGesm ey
aueueiiur  Gureim  UIrGseriselsd SremiLGD Bxe
aenill sielesd owe Guran BLmsslsd Cseafd
SueNTlL FDDBSIOTET LI &FE e s, dnubmbarer Lisuse
Buremeumhenm QUbmEsLETsisT U,

Codlu Bomefl sueniily =1 lefibdd Qerupfil L e &1
Boefl sueniliy SrrorseaneT 2 _GeUTEGeUSEN apsold Fmhs
UGBTI SENS FLI0ECIETSTETAPIQU LD BT 196D Gurgsnramr
HemeouTsn MUL Bemen DIFTHT T & lpblemeoantl)
FHBSH NS RTE 6¥ BE6sd Gpefl suenUlenet
Urgleriuirsn (penmulsd QELBLGHEOIGET fpsLd GLosudlE
CUIBLOMET e FLInS@QBTsiren Logu b,

Coallsse wHmD CHeaf aueTily FblobEsoren ifleflemen
CBLESEECETS IS (ol BILRel  GUTGsTTST

oThoddhe ukesilifomar o &5 aenelsd gMUBSESSE

QasreiTen (olguib.

o FTSSIENERT [Hfed—
Gasnil BUETITLILY GBI e Clsvsrildssen
NS GG~ F TS ST BBENLD, ST FITIL DD &

—

\Y

e

04

um} eflefibfest uasLEGN6
aneddel ST HLASMNG
LLibdenéanariod ewniyd
Revrielipfe HLE&SDa...!
OISO SNeSsf(MNSESID
SIEDEOBEMET SHONTEDTRIEE!T
HEUNG SeTHE\GETN)

swBGUTBeoTaS welsrastiamset. ...

leteralf dateraar

& fearadeod B’ BLet
epliuey gpddiran(SyeL
Ohednaterdsasi@Lat

SEDILIoMISERS
sheseT snmeondo
HeDiLanaTSSed seriLnd
dPETILIONGD dpigann@o......

T GEToNS amdad saraind
IDTEDTGBETBG dpieSadam

& 6B wafsmiset
SGarlieed S Lreund

yebeorell yfun@om?...

S6SeeD...

D@Dt @L Bimafidei0ns welsmoaar.......

0. Sllarsat
32 Sham Sief

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Li&ifli@;‘ﬁfr&i)ﬁ 19

@reomleded rMmdpld &eomied awrmuulf

esloalled Slpet srdodl

STE0bHlsmnen DT [BmLD SediemmuL &reudden BLD
demsupenmu s flemL Gui iElsenadsn GualiuED
il UiIoTeeuD, UMW Feureonsalh © GEeBhEsTeng, 8a
2 cusenellsd UnBs  SieTslleoreN  ZeBMDEST  bBmD
Fupsmigemen  Urdss  auGdDo. Senems Fe
Geutiwosxiieo (Tropical) mrimgd @igai e B 2_smiey
UTEISTOL  bhmd  QUTEETTETT  edrSsaTenoss
eleusTgbens WHEeLWLTS EOTWeTeTE. Saiieub,
s0CUTE wflslba aupb Qs srofers WLIHHEST
eleneneyEsenmed B BTE  Qbb Ll F Qe ensusd
BeiGanaien seutsdEamen e1HF QETemi® sudbHme.

Oped SiflfFBGarm Seoriens ey osefle  Irsrer
2 _suieuTad ETemLLBOLGEIL 6 Seumans sleusruissiar s
waEHiorer  LuTsellsd  (oSeTenLowITe UuSirrEad
slsnmGEng. Gorss LI UL Beoturiits 34% Ba
GisrediBsiengl . GaID ReorenaEs S CEsd 2 muddule
BediL  aIeuTDenmed — CETemi@eieTELeE Seorens
WeibeTd Sresdsy Grafmssie senehdlud sem
Cuwy Gubm BrLrSeyD AEDBSE. BT B BE00ISETEN
yiGaems, Cemm Bl eleusmu Qewems wenmuiensn
(submerged paddy cultivation) @eomens @@ Lrrbufw
slasry enpwrs Qelid amEdngs. S6l b, st
GeulinoenL_ 560 wHmb rfleusd STeollensy WOTHDRiesie
sllemenaurs, Qeoriemaulsd BasuenT STeuUoLD  erdliey
FBEMUISTS BGBHS SUGLTHS WenlOUTIR (WaDEsT
Setienmu ST EEHIE0 W(DRISHDSTEEUD
ETE5IT 616 & [DULPLAWIT ST 6D LoMlsL L g1, €3l L1960 GIE60
2 _BUSHES CQUBL UTHILGEST 2 _meurddl caubSnE.
Beonenaulsd GIEsy 2 MUSSH LiGeusTe enpUIEnaT (e
LB @D wirew) Quifigd

aribgeieng. Goaud Sibe wenElGLTHey wWenmEsisd
gOBUGW eI EFlurTds  (pogwrg  ormoRsst  Onmuudy
Qeienas Dhow Soduied Briga Gords Oned
ellemen & Fedeih sexflForer  urdlusenen  ghUBSEH
auBADE!. Lisf Qeuliunent 60, aflaflssl sumd Qautiulsnso
SETUE Semiied (PIQUITG DERDLIGLTIIGY (DENDEEHES
edeiGsaision Bemeoudsd, Gped efeusTulsst e1TUITTS
aumlU & Wwhmid Geusiiend 2_sisll L sEenOWrer BUbHsnas
FOUTSLEELDG WEHILOGTESEH aubSame, Seusurpren
SIETETTER  Henaenoss  FeoBeuemenaaflst wpp Gpsd
eushEsTeEID Sifeudsd aufeuGssma.

" Gogud, @reufleney wTHmD TenL@eil OBmD GBIl imeiss
slswl el emaanil LSS TSEIeTenE, Ba QBsd elansnd 6550
SIFITDEDDUIT e FSTESHMNS GHUGSESSET BL.

gllenefled  QeuluBlensy o _wireurera U&fsst  woHmb
Tl aghéss GCroiss OQUBSSmIgWw gosuTe & 10enen
o_GeOTEGSHDnS, SFeared QB0 suLsi@sisd  LTemissi
Bmb GENUGESTHnEeT Saxfsnrs sifefsdad mer. Bhs
CEMUSESTDIGE, &S sldiTellensnsurs. oiFEflis
y&FfatEredell LWIUTG et enem*js@mm_lrr@ o@D BT
Wraur_ube el uessng. Ba SBnAurs shmes 060
D@D Loefls Sp@rrdadiuD Ereient b CFsULBSEISEmE.
Bbps camsdsEnse UHwslEEn  olsors,  GOnsh
2 MubduIsh ETeuFlene WTHNEHE STEE5E SOnbs
Beoriens oIre U6 S LMsmeT Gsmlfidusions. Fm
wBmh BEESSr enelsorsn EresComdariast, EIlrse
SIEMLDLLEBST 10DMD CUQETED emolilder o efefl L Bi
Geuremienty SieNLOLLIGETED DTETRSD S6rs) wsadsmL
oPsflsaeeng. PWREHT WPLOELNIR  WanmEsT
wBmb Calubee gim @nésrsels slaneneusanst
B TRIESEET 6T dhnlowl STe0Bensy BTEAITLIL il
suenEUeman (variety) L_(H6UTEHGEUSHBET & S L REen6TLLD
SITFTRISD QBT L RIL6T 6T,

B wsne L wuhdsmens selll, L SIE &rrT
QENDLLSEHD FIaBss 2 gald GssEnDd Bemans
shleusmulsEn 5 2_ FH6UeUGHETE S L Fidsemet
Guopsren@eisnar. o sus eurmdwbd (World Bank) apdiu
Gobur @ e (Asian Development Bank) &im
slsusmisenss (Small-scale ) o_saub aeauisd senbs
QFeuellsd BIlUTFan Siewllsansn Boeyssd WohHmb
STEUFEnsy -  FOOMTL 66T L0 mEanen
ea&Geldbasd GuUTElim S LRisener  OSTLmidlusisens.
Gouw, Oxfam, Care, World Vision wimw ADRA Gureims
Sienwolysei  slasTleense o saausions GUatss
sieuerwu  pengpsnmast  (sustainable  agricultural
practices), L S Lrusst (trainings) mmb BHH £_se
(financial incentives) Guiredim
QTR eirsms.

S L RIEeneT S

Bndunrs. BeoRemnsulsh GBsd o fussulsd &rsoblenso
Lo dheRlent GTbED FEHWTE SESNGE sudbD Bansoulene
SIILIEF GBS ©_6iT6MIL 60, @syLb B semen
AT CETETIEUBHS SATEFTRIS, DTS ETIT BIEHOLSST DM @D
slsusTiseN 1Omha uTbssnsileor e
BOHEHENON]  CaulLGEDS.  pEHmELL
GomGsrseniul g, Bsorienauish Qpsd

QPett ML L
pwmdlasi

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

x_@xb@dmmnﬁ 19

4

" BeusniremiemiouTesr Beneusbseeniosmi 2 mFELGESS

@ET_Féfwren Gouemens g L fisemid | P68 BaEEHLD
CoomallBdng. amGa  stebines | Lorhmé e
ellemeTsuBeneT  EpEEsd Cared®. efausmy  sepmuier
WarGanmpsesutd, owlelosdaomuib 2 _mdl Qelud
Bemsowrer  efleuemw B (DEDSENET U CUEMLOGFI
LF LB SHISS BTGl B emaum@Ln.

- =
GFrmi asTar®
UMMTAT [......

Seteanr@uryd ®redloieds
Soade Tatafds! i
omiseomuiiedas DehFetdpmd
uridaiiyatarassds)
LepWBHTM G\t Rause
urexariBeo e\FT’ oL B
Léeadenanl eamismusGsm.
arepiiieeied Faleds! e
deveR/neTend Bomenfda
OBEBATID GTeddBE®

ey Ca@miel Gurarremmd
pmpavase! Uf sSanids

IDGSHe0D SHyduTfHe

21 6bdpdpdes 21y S
aeranardy eelligdpedsar
Feltenenld Feauomy
sliearalel & Labs —SieeT
&apEal UTiss urfeadd
QWN@me &ML SielEhdE

SBI0ed SLBs ewr’Leod Oieil’ B
ud@auomauRioms LB - Salest
UDSIEG dodombidaiens
HEILHEHED EDINED UM &g
spueenled udasiifetaar
Mrselidal dpedaail et

el SsHs FHAEWede0nd -Siks
Caredied yeorsba @ fus Gured
dpeDiigdpenhe efldpmiasiiGen
aldifeldmed 1S5 Samida
“elhs Fnddvar HleverdanGant
eareieveniies Gura” eraimaist
fleardaug UTieseEHEeHed

AP16ddpeiien WOPEBST LD -
B Hrachemde

QG 6WerG GsTnoDest
Sniemon Sbdd0s e

dereled edpeaTS s
hETEENIed amiGeEL &6
G BdG6t em ANty ANser
“UnfS&HINBUT S RES
SIbAFTL abdoaet” eetmug
Ot GTBRBHLED
Sfast 6 elomiasetL..
@sLreomd...)

TSI NFT BT
32 SheudH Sietoll

)

=

/—.
=

)

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LIGiECHrendsd 19,

e

Cueni & elaisTudensd GBrdaiL Sareopl 260G
(Sustainable Agriculture)

Guenhig eflsuFmwiD, @080 LTIl 6160 sgUD LSRIEsT b
SETLGHHG  DEL  euTcatims. SGTEREST oy die.
Beaienmyu  eleusmusiiusorenimel,  WmHmb SIS 6N BeTiedi
tpwihdlast Lreuh @& sCeunerissila Db SibedbHGT Sieveum
LIsO SibemseGsor
& et LIPSl mem

Lkl QFwhuE&ed mensur s

BSpaETsSneD, ediarmsdben QuIGhes Engwgore
V@ Heveowren eleuemu penmano  G@ayb CeusmiL LD
Béareusl L sdsd Cusnisd eleua T sieLg LGy Gus LB
D Llersd GurmenTa wrfsumdamg. gGaealsd S6 sflsusTwd
SUL DD Sheid GLaISGS GHT|0emIDLIEnLGLD Bansubgl
Blimd SnlQUIGNDT e sfleueTuIoTs Beenmpuw
SpIMUFAwrenioefilenred  Sems LGS G HE. T I B )
elleuemuc sUL el Béaieme (psdubgond QUasDhe Lso
BrE@eMs gHUL G sum CUTGETTSTTD FTTHS Lg& flenemmetid,
GLgey  FMHES UrédenanaayCn  Wwed  SIramEmeTTS
aisnodamer, @earGutu 2 sus FETESST Usa GustiigE
sleusTL B olsmasEnhsd e WwedLbssa CorGos.
SiHl60 @piTeud STL Y subAeimen.

SiEnGSETeND  euenfulsoren  efluaT  @Uisiesdamu
oBsHE  OaerenGLTOTan, 6ETGH  FarsOsTansws
Comeusenen |iTes e, o e o musd FlEfilsmu
10U BUD GHETSEIOT S Bearani. @b elwiors wl GE eremiiul @
UBASIDG. GOlUTE susTipe FrEEaTs @ifls sastsrama
adefilures  Oupweteuren  slevemasamen  gHUGEGSES
Caratigmsdang.  ooubfia  aflaeuisd (IDHEOTEUHT D
sllem N Beumiseilsn U6 ST ESLOME HI GuGoensuTs
STOTUGHEIng. GSEEETLLTS,  Boddigamaaraig
sdfefllés QGCANnaE ooaLa clensnfuriosia ey
GomanL_ba sundaing. Seored SBTEDL  BIEIGL L
sleuamuioren g, madlusTss S Ceueliulsh Giiss Beoiuriiis
side elmméselomar QU CaeiGh awim sewamnsdamer
WLED GaradigrsGe Senohe aranluBdangs. S55
Coréasdie oemwarstea, o wf elmetEss) o@D
LSflenmiseneT e_efen dalugLD, Seunfie 2 hmusss Hnise
DIENFT ST EIDTEN B Fmwienpenm elleuaTonen gl epes o
SETUSRGELSS waial ufeniss Bebss. o_ewey
2 Busdeni flsflss GasmtiGn aam GhisGaramen WL ED
CEMTEEDTES CoramL Sy slsuamud UL ENDUL  ZheoTH
SB6uTal slausrnusdberen @umme aps susTriGs e I,
@gedel  Wgid  ue  urflu  UTEEoren  ellneneysmens
Garhmeiisgio, Segub Garhmelssis Qe (B
Boasdlama. & Gaﬂﬁt&u@mm sieusmusdla UTSSOTe
slleneneysansT 61(Be TS Gl et GL ToTemTsn,
sllemenfleomuaett oo sfle Heorissnra WwIHHULL G RUBEIE s
JemL prdefeella uwanG ofelss aubasEanTs B, Bleoid,
eusfl elediuen Lrflu oienelish LoTSLGSSLILL Beleng). Sdslsa
subdens L&ABTelselal Lweur Lred L &dErdallsenss
FESEH  aur(plh Seiemwulenen  OsTemGssT W& Nemmisea
oglafllefaing. Somred B GO L& Ten et
SifsuemL h@ aibdainear. Beanmnres Geflauwenn

&.&HHWMPeR

256 aifleeyuren
alleugmy Gurmeiuedaen,
aelaigmw S5

slisusrubdien Ureswnrer silenensyss GUTGETTSITD FMTES
Uy & Flement sEmh LD, @iped Fibe Ursdlanemsenseil (ol
ST EOIRIBENTS SramiuGdsimar. Seunfsr siensnsures o soded
ueo  presfiavsiion  LuIflued.  Gigedwed  elighEpTaiaEnib,
SITLAuTenieam  saermusd slLomoifoms e Ubu
Crrédsd sramugharer (owbhdsesd FEUL G subde me.

Basra L sdheiu slausmuora g, o_amnsy 2_Hudd ohmb
Blemsusa BibEd Falgl Seenoulanemd ClBTamiL&Te SienLol
Geueni BLd e1601LIGH BS@mevsmt L s rrFflursnissiar Grraacra
sremUGSamaE. seGr Besusil_wihissnsn SbGSAMEETENETLLD
Gursl WLGUUBSHSILLL  Seneleoren  EreTwaTREnsTLLD,
Burglusey GrgenmisaneniLid, Fmba LUITTEEE) (PenmEamsTILLD
2 slenLdd efudmu  (pEmsTE  QUIGSSIOTERSTES
ST UGS M.

SiS@aa Beomema Cursin oWlslGSHLDLEE  auED
Er@asled ofsmeren efsuerdsst Amdlse (Smallholder)

sileugmuisanTsGeu ST e ULGed\siment. Sumans
apeveeTrissTigNd. aunflel © muss SHoenewnd HHOGEWL
SisUT el BUTREITSTTD  @remmliLGE s may, Sieuified

Fr@gemeosyssl eiUE SaufEsileal GUIGeTTSTT Hensoulensod
Baeleld@imad, Fleneoud@as
BT 6 M.

BT EEm BT sUIIEMLD

Boared sidTamsusdnmiiy slsusFmw G dlel GBI LpenmesT
slsuFrisene denplsul HeneulelEha, Brbsr sumorenh
Gumud BlemeuEE WTHEiLIEIDES BeusiGLo gT65Tm
GiEBaTensn Gl (DS ENLDIIT S CeremiLsrea
aremlLGAsina. Bé GfsGaramag GUaTGE ehsuFTud
s1ei gD NG AT FOTETBSIT LGenDl UTL & eiES Beisna),
WeaEhaEGL Gurgorer o emey siLBUTSIE AL dosangw
2 mALUTE, SWbhend epeuelsTmIGemaILLLD, @Gipemeolld Guemiil
UTEIETHE0, eumemwn PP eediuen Cueiisw sheusmusssd
Grgren @ilsGarsnsenra oiennbShasaime. ;
Cueize  sleusmusden  gldBarsfibssnoars  Soer
suemgeileubasmd wrfleuepdan whmw oPefsn aedan
erils Gomeusmmen WisH Gruud =GsGauamen, @ameu
o_aieis Hevsoulsy Guamd eigsdsd, Swmhens ommb
slleuaTILSSmenfiu CLDBVELETI I EN BT
(ST NS FsULD QFEs0"
suenellsudasml UBEEIUE dleo me:.

FléElEronen

&T6m EHTITL ST BT T

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

Eﬂifﬁ@;‘brranctﬁ 19

e

4IR esrinligdeat geod elaiEmugas BuibuSsiBaims

SFsfSa aEb 2 e D&SETOSTanEWLTaT S 2050 Shb
ShewiL6nelsd . 10 ebedisnen sTL(BLD 61607 Tl
Seuilsalul Betrengy, B\semmsd (WA 2_MliGdlan
SPsflesann slanendsamen SHEEED efeuFmLi g
LQ'UEJUJE@&S&D:L(BG‘TW@. 1HeosTaudmiD o _emieill
uiDTSGammeny Hasd Qi Brewi® arsduwiorer
DIEDISUPEDmEBST Q_'@mraélu.{aﬁenar: Blev  Luwedirl s
SINUBSEE oBmD Gufw senelleuren eflousmuhens
OBMSLETEOIE DIsbsuE uﬂsmlmurrsm BENL(PEnmEensnd
SWeFsy  1ommb  sHCUTEETET  eflsusTw Heorisstled
2 _fusdlen sPaflés Camdeopu (P&l Gl Mmmics a6t
CobUBS S0,

Bevniensulen, elleugFTuNssit sTLIGUIT D Ll
O ESEEEhES ahumLUniss.  apamsd Al Burredim
Guibu L QarsEL U EnEWTTeUSHBETaT  surliiL,
offley owteos Smer  @ifErEGsy o _6lend.  eranGey,
sileusmugssy o eier DEEHELES ShS  enmiileny
AUDRIGES BE Wwhdl Crrésiors BopsdGD. 4egs star
SfwtL@ED CamdsEL UkissT  shaErs slsuaTUgEleD
GeveiBeum BrBsatsh QsusiGeum sudseflan
LLeIUBSSIUGS@mar.  Giilures urroufis  efleusmw
(penmenossiiaysisn GenpuTEEaner Bloauisd Qaliweh
DRéHE Hemeobumib o_ewey © mlugSanwu SUDMIGELEDEVE!
STEOUD  BUISEIU. Beengl. @& euenihs Er@seflan
DLGSe]  eustiBEieudm Bresefann  Quesd  whmb
AnGura @m&wuﬂa@&s@ EenLBGul 2_sitem
BenLQeusMenis Genpsed oGS Couamenudsy, eroomirL
~uride (Smart Farming)  eflesrusens srssors
LOTHMLD S8l STATUNT (I Siflslora o_sieng,

oo urfdir (Smart Farming) essiugs 4IR & @@
mef e ek enen GLsorasieniog EGESFTSD, B efeuaFml
CQurel el @smamaD sréamswb EERTET sl SEeULD
GuobuBssaud  weded  (Digital)
LWeTU@SEISEmE. o soseoral FHuIs efsusmuisst Lieo
L ENEBLLITETh 6T e
Bevhienamy  QUIrESS6usmruisd BUILEOTEN,  &réfsd
2_wisuren eflensndsFansy Gum U waESsanst enaswmen
Gevemnail Esemney SIMLIL 66, BETTLILY 41R
QIHTIFE0 B LniasiT (pdbaliuggEisulb GQLmidemer.

FILURISamETL

Qar s EL urisamen

- 4IR Csm@sbEL ukiss
SLEQIT ELITETEUF NI SBENOL T6UenDE srenl LB 4ggs
Cordedml Lnsemreng  Internet of Things (loT),
artificial intelligence (Al, drones and robots, Big
Data, Virtual reality (VR), Augmented Reality (AR)
Shal LsOSUHen 8 _siTemL deflLig),

ST Henmulsd o husdssnaman CuibLBsEIEHE
AmbUL  LWETUESSILL somib, Buniued  FrsaTEEsT
(physical ~ devices). Gserarimmen (sensors)
BenermuSEIL_ g Beneidal  Sreuseanend Coaflds
LI B S 60T 60 &l SebeiumiIuwsnd FTSHEN RISET G
(physical devices), ®a GBI L. @nefleoren el L ed
bevefleness  (digital  intelligence) @sraen
SiCsCeuemen wellsiseflar rGUIG Bedsumosd FepGErS
s QT QsrsistaD 2 _sadns. @5Gs loT
SN SMOSEILBSDE. Heid, surmany, BF. &reurd
OBmb  STemeNL oM FIOUSLD.  1emiexflled o sfian
D" | FFSHFIED6IT, UFR  opmd  Gem BT &G FHEVS6,
BUTS N MIBENET EewT e enliILig), Gy SIEDIGEUEHDS £3106Y
CBTADE LD IELGSSIIGD. Gesfidai L arey Al
g1 LWISILGSHE QFwsordaliuL (., WEnmeGIILESSILIL L
SEHENEE 2_GOUTSGHDRE. BF shauaruiss ommD Im
LRSS Semed sevsleflast wishsug GuoranLsh ~Bureissit
(mobile phones) apeud sisiares DI (LOQUILD.

SemréQeulen  Qardsdmluoreg  (Block  chain
technology) efifGuras erdeiudsn (supply chain)
2 _&illeT  SiaNSH URGSBUTETT SEhEGD 2 Mudd

QFwsdenmuls  FeiGsurd Sl L sHand CFwusSmes,
B HlLIhEnIQul SeiTentio LoD QeusfilienL_ e sntpemw
28l QFsLaGsTE Sinursslanl G Bk CHre Benaniieny
O_GansGEng. QETIEL U syenié fasher suflameulsn
Lerrsiiast (Drones) wmmi sreflund GrrEurssst
(Automated robots) TOLDTL. eflsusmu
BLMQENEEEHLESTE  LSOSIEND QBTIIS0 EIL LRSS
SESILGADMET. 106K LB CULIsD, @hiey, BESGD, uuir
setiaredfily oBmb uGHUTey, Eiturses WhHED Uit
&&ISTT WHITGsEnES L Crre Gamdsom ud (Drone
technology) Lweiue Brréms WatLGsESng, o&fls
whmih Gy aermimsfla  LwLeTLresL & Gemmadmen,
aFTEIen LGLLTISSESTEN SIeneus (Data) Gsosdns
oHmb  efenendpearTer  euem LU iged cpsuLd
sllenen&Fensy SiHsMNESmE.

udsrs SfiupslLBSSILL Beien SEnsTRLBSEGLD
Grréuramst  (Weeding robots), wenreus BsbsorS
wrréLfaestt (driverless tractors) wmmw west @ma
Ba&&b Qe @rreursasst (SOil sterilization robots)
Burelim GOBLL.L Grr@ur SienoliEst,

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

usBEB8srems 19

efleusm suLsbaellsh ©_shelGmst, Heulb SWTFlSEe0, Eemen
SLEULITE. so6flbse60, slmssssn. Omeldss. CLedissn.
SmeuenL. MDD UGS HED suflen FULG HEIGES WHTILD
Guébelity  @phaweuhrieh LUSTUBSSUUBRIETED  Ganmbs
Cgrdeoreny LwWEILIG oeud o _Husd  GFeveneuds
empsEw 985 Coumenulsd  elenerdmenmen  euen
GueoTeriienod  ellsuaTulssnen S flbdefimen.  leenu
salwsul surellemey GUTGGHEST, EilIurFen FlRmFenmes,
2 [iueel Dmmi LIRUsUMDsn slleuFTUISEsSE
bieielugTene UERIGEDE. 6hGH LG susTioE
GouetiBd, e1LGBUTE SipmeuenL Qeuiu Couemi(BLD BuTeim
saalibe Cofamemens Qelu Ba o _sadng. dAnbs
Gaieyse Bmauled silsusmu sllensn&sansy SIS EGL.

AR Qsm@edp: b sleenisende LWl @yGrréeduib,
Loew Hemeuasit mmib sureflensy (wpenmaenen BEpBHErSdlen
saisiatlas 8 seub. Ba arey omiEs wetadlushe
afieuesew. eleusruiss Sriseh Camdleorenysenent
B meliuGhers LTamen HESH DIE060H DimesenL
Gelssd Guraim uwshBaum  sleuemug &l Flmener
2 pasluBss AR @i LweuBsserd B
LFwsbdmenan BubuEsHsuE oL (BLDSOEVTLDED
dlusgeeila  SLUNMUGMSLD GoDEAnE. ey Clammenilsd
Cmideoreniast  Ur@eTiLTE,  Guowiblsr
uerflaenend Qelisusmne e uulhd GEIsTLD.
WweiGanbmaroTen eud(penmEensT ENGBILITETHGHED ENIEUFTIL
wabomnarsdhe audagssn. 4R B @fsGars,
UGN &SI L Qpreuflsd HL Lid@I et sHEUTemSHW
Coemeuemin  yisdl Gelud eusmauisd QaridledEi L
SigliuemLuJsores Guoibul L efsusmudens SUDRIGEUBTSLD,
4IR Gam@somL L weiGeanmmbd GHGUTESTET slsugTwiGsan
SMOGE — @EmDesian  OFUSUBSSIULE  Guflw

UGS IOTHMRSENETEF £_dBeuTéS (PLQUILD.

&, 1060160

@ HELLDEA)
Hmbs sams

geUdsHa Heodplod andu alosaidn
HAsniu emEedneniast BHeowasst usmis
QTeTHH evaribe] wetils Abs
baIBE&D YHa ipeeoun geffdcing

BrieEnd Be7 Hedalson aiery

SIEDETUDD seSalumd GrHedsa GaUSBD
2rownida 2reple 2lmNedsd aetiLsnn
&t Jefiever Buteo s@etd@eTd cuemidcinTet

ausse abs ulfest snandn

Gphosewad GLoed Lnleundn amaselBe
2 paal 2fGIeSa CEnehFHDIaT eGEhsHnTaT
saioaanunet Gured Gaeramenud Siaaaids)

epDedisst GaeblL sasosLal Shitufdas
sasieniBen BN edoeisd g

Lomaf epaerf Sarawmy salabs
Breviisa & leensas Sieud
e\onaniLTBae et

oolysd aimasiBe ot
Heveolutensani

Sonaoar aeomid &wedus o
Offlairet e1BHa Siorederrast pesigild
dpomu uifsLal eatnwopunSs)
aslipuevenids ereGeor® eiGaimaneat

epedoeriiast Opbs s ebewand |iadsdas
yibdeet &byd yaileureds eURBIGED.

a.dfiwmdef
315 Sieoh

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

U&GHCsTems 19

2

Ravrayd seofiuLis

ol B weflsanss o _amsfsendo cafleh 8o osdlenen
2IEFBCUMD s1aiim WwaTsss) UTTSINT Diefim anflem.
SHETED BFTEur £ ewrey dlenL_iLdlsd SIELGUETIEY  SIgemiD
Bebemew eI@TLMBS STLREND &L TEHaT ©_emensul
CLmpaCs Berenmy Haneouisn P wrlumD Feursoren
siLoresd sremiLGEsina. SELOS DEESTEAL FD
urrbufuth  @0GUTE OB HENS ?&msnn‘csés@&rreﬁé]m@.
Bk urflu sréssams sllemeneliLg o_smeuds @i Gio
eiLsh  etelsiles sowioh @sbensn. 2iFE BeorudL GO
Currens  GETEEED efleney  Genmeurar USTTSHE RIS 6T
- B_emIeL. 601 BEUSHSE0 2_arelsd GeuliLL_Lb QELISED eTeILGLD.
Fliengulad 2_eme QLT hL_ el SIETENGULILD
Carihmsamsid GUbUBSH S ST BEISHETED
CUrGETTSTT Sigisnedsans CLOEUBDHETED 1DSEEHEDLLLI
Beoenend ShSS0 QETeienT s UeOBeum LGTT&EmicaneT
2_ewrellsh GofdsiGdamer. Ssanmsn 2_emreyl) GQUTEefes
GO S ehl SENDEVEnL e m .

2 _auwalsd @eoliuL LD QEunlu@d  FhSITILLSsTTsET
| Comi_ar Feltiurssd SEBILEHE. Coulensus e si
- QFwhens Bimepl puwi, Beossfls @rend @SassIu@se.
\Bem@Lear Liurd eflens SBEESULBS, LTSI &Il GThL_&aT
QEmmed EM6l EeESILEEED, DEhF6T ETEHLE CLoenssd
Bol  QuTdper  CeTa&slLBEe, UprissT  6lemreflsh
LPLUSHETS  ULETUGSEILUED @ramusmi QUL sei,
STl UpHAME Gosh LFILGD GRS, LTl 6 sesiefit
BOEGEY,  Garidd  @remL e BUPFFUD  6llenddEn i
CaraslLBsen, GRGUU6Td Bimep L HuCL  Wmglb
Wemepl L Ou L GoTeNBTIEsT CoTaslILGSE. Frasal s
s eleng SeusEILBEN. LI WohHmiD FeaflL e GesoumiiL|
BEOESEUIBSED,

SEOLULID  QFLS o emeuEeneT  D&S6T 2 eOILSEITen
sBewwrer  GpCrréadul  Nréfamansst  emUESimer.
DIENEULITEUET SLe0 GEmiEsT, BHTed CBTUIGST, .emeniil,
aUIBDmOIGUTEE, GOULE, arbd, SrisEse, suldmnfso
GBLGLD UMb Garenrmast, uhm CHTL, GBI agiiysdss
SEMDEUEN_E60, FMBTED OHmY SE06ITE0 UTELILRNL &6
GursiigeneyD o _swisy MghITSHEY  L_ewIey T eLeUTENLOWLLD
TOUBSeimen. TBSESSTL LIS Logheeil @TEnHLeT Goanssd
Bl Qurget GEFlLETe GdEdEGoTens, @esLTTemey
GENDUTE, BrbUS CaTenTm eaiue gmuGSaimen. Boosafls
arell  GeféslulL.  Goulmeulanearl  LWETUESEEUETEN
ailbmes Garstim  WHDY  UBRCET  gHUGSSHES
g dleUTES B dhadSiamer.

2_euellsd SUULLLD QElingrsd @GSl SBWshureT gemsy
(HENOEUET L AEBE., SE0LULID  STTeRions ESBTEUT (hS
SiEfls Lemr sfliru gBLESema. '

1o

wenFT SpBsedayet
3dchag Siaoh

BETGaumTd pmb shensuleysien SEILL LD QeFuiug
-amasamet CamuBss edase apeud FIHULGSnlgw
UTEIiL s semaras GODSHECSTMENOOTD.  FHS0T e Coener
BenrisTem CEenen L e Caagd Cura sésiorer Caa
Bfledr  SiouTson s0ULLS Gaer  [Liflsh EBEDTEUENGILILD
STETADIQULD.  IOGTGSL e SeolIL &ems Sifioghe Biflss
\Benensd GErdEID GUTS! LT 6llens BSLUenSLD 1Wens
B D106 BEULMSLLD ETem piguid, erTsh LIS ed
GG LaIU L e Sfissng LSSl BETEN60F GFremiols
UTTSE Dfl aplowtb. Wenamiis @revend Efs BFrdELD
Curg Gemssd @rel  Efer ST TensTl  Freir
SN LD STEAPIQWID,  BleodsfsaErst Gefaai
Coulemeouiener  seiLfashe  Pnms STEHHH
GawWensoulemsngd Smefemmed Bolystell Cararmousamed
SHITERCLOG LD,

UsiienL L &reusbded @ibdumeudiug Cosnausst 2 _aue6.
2 60L. D_enDWST GTETE0MD. ShairTed EaianmiL ETe0HHeLig
SisHUradiug Coamsumelleh @sorILL Bsbear o_ewieY ele
2_euenel  THLENDESE  GouemnowsTas BEsEamag.
stwrurflast whmb o _swmey o muss NOGNETRIBET il
Beorub FUL Geuai® eleiLend GrrosorTas QEramiE
WEEEHSS HOULLL QUIGL.semet siibuener Qawideimen.
BuibalLre o exaEsT  <GrTéSLoTenee, LormTa
SOOUULLD  QELWILC L. ©_ameymen wsllsends U
GEMissT gHLBSHE G DT, ossmsuren LA GHTUIEET
BenawSladss gouGRsHE SoUULD  QEwtur L
2_amleyll UTENena Sighld &[T emiLom &let mer,

D&EE6T D ecigmd 8 ewelsd SlUL Gelig DEHEHSBE
ERG elamemelsgd alensuls slibuenen QeulsuE R
FUL 6lGrrsorer Qewsorgld.  @sureanauisy BsTCsurflai
Urgisriusbiser o smey QSTiurs Ulesrummu. Gevemngu
FLL M6l 1980 et 2610 Ee0dses (199160 Hlabdbelentndsii i 1)
2_ama|dF FUL SHed STULOUL Belensn. = emishisn aeoliuL L
SprbusTend GETUCL Edbbdl sudbdSema. Shu9emih ig)
DEHNDEETOSHD  FfFEeHTd @falisad OFsinms
STEEFQUSTS  BUHSEST mE. DEHEHEE D ameud
SEULLD bty efdlleniTensy  gHUBSSeISE feupLD
FULMGEmeT G  aelourEGass oo raaun
BEBensvenioanl GmEHIGOETIET AoQUID. Buibens
2ememeull  LWeUBSE  shErréflusoiaud  Semi
ShUghLenid surHC@sumio.

"oGEAST GeusiLTeumd WrEamsd e oimhSwug

SMmmE GurBmnl o exflei:

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LIdTIBGdSH’EO)dS 19%_: -
Oleraml &

\BleneBmuTen & QUITBENTSIT (pdELGSIsID SUTUWIES LILTTT@LD.
Ba Ursreiors eumedL  sueolGEn LuUSIAL Lu@ESeimeE.
Buuuifle QuEIDASET STTEEHMOIGELEETS U UGS,
Beomemauisd seliBUT o sl Weami msiey 6UEL SFIDES
&Bsorsiied. 210 - 231 whHmd @esfFwore SHETEY LFNT
\DETSTITS BETOUSGD CET oS ILBABE!

SToudolen SWedL|Eei.

len&mll - Qrressi@uLTrTes srguge  QeluluEEe ma.
RELFY B O SERIEELSCHHU 10-802_ 3 & WD alsn)
T GMOLD. SIS OTSSHSmT] CUTNGE B
CrradIGuIT GusT(bLD. STuler Bipb, LGDs, Kenb STETLIGH 61D
LD mILIBLD.

BTEVIHEns.

LN &MU QUTEHIEUTS SUmeTeusoLIs arevbleneudGiiu LuITTELD.
8ulr Qurgierad sLedol L sdedGHs 1600mM o _wmb
66T LWL &&nigwisl. @UUUTF 5 LoTsaETeold suenr Amliuras
aueNTba LwWerEdh. @uuuifla Amiy CauluBersowrs 22°
C-28"C o_6leng. 2 Wi GeluBaewd srd FriUGsD
S8uulfler  euenTEAeWl LTSI 6h uenfli &Sl
NESHING gRansond. oFs usead - SEGCLTLT
BoHID - BoubLy BEULGS. Yala Lgeud - girsd - Go
SHIOUD SLEILESEIULL g DBlensulsh @yemiE wpsigh
GUETIT BBBUMLD.

LDew esslledr et LD,

BY  eufiGsr demowad o i GUremeGUT®sT
QeEresi_araw Beurl iy ek e FWHSE. HEOE aUQETED
QUFHILL T SnlQUl SHOIOTEN OGS E6VbG @EMDERT 6K
Ao exienflsd ©_alen afiol GurasL sefer ety Bsaub
(PEAIDTE S,

LG &Sreow,

Curgieurs ewa LIrCsssHsd Ui, eng OTHRIGET
LIl OUGD feo Bousnenasflsh @pell, @pip WrERseTauD
LI CLBLD.

Ulenamid Qeguilal suffdarisear.

MI | o

Q1 65 - 75 o wirorer, UNbS-Beneomsi OETesL @reEn
Sifle Senendsi Be0sUTHE. QLoEHeOIL BHIL FalWener Qi LT,

2 - 13 wpew. onburgl ellend o_musd Esbeme. 1962 @
2 _HeuTSElILL L Gl

Ml 02

Apbs Henen WHmD HemLDULIOTS LTeHiLg. SiOEuENL
ETEMETE Gl Snifupenen Gmalug. Wseyd SITOTE G, UFENEF
2 eoff 68dlsi0 35: 1. Ml 1 aienauiar Cairey.

FUO®

KA 02

Ml 2 oomb POl apdusmes  swurfésiuGdssme.
pribusrer sueniéd wenp M2 susmsenwl GuTeima,
50-602_® 2 wirb sueny susT@d. o Qrim OF S, B o
8- 11 [FENOTEn ) WHmLD 6usbhs ETeuSE FrELSEE ghme.
Bemev Sy GEremu Premey ST LD

MI HOT.

ugene leneaml wimd snibs Wenaryl sienselds MG
P CBom OFiS. 8 - 9 Pemb. @rull Lenelsd @emmeure
aEeowreng. GFuf 60 @ug 2 wrgpsten @&QF WS0Ors
urell  denensenend  QETemi@sisTa. ShiESTTSEIT FeE
LIOFIDTEN 61T, Lomhm suen@dEEHL 6 PUINGLEUTE, B &
Uehens CRNUGELGE HIULS Hna CoraiLg. Gamnss
FrlUG Hensouiaud FT@LgeniL besg LTmoflaseoriy.

M1 GREEN.
CeRedsTs 75-100CM o WIb  6uehr  6uen@Eld. el
UTEremsShg s QUIGSGSONDIE. Sl 12 —
14CM Pembd. amihe Wenam e pussulst e srroren
et eml EGEUUSTED STULIES 0TS & _Husdlas ghme. el
LOT BTN BHN G LSeUD CIUT B SSE0T 6t &,

86  Gureim

LsuGEeuml BUENELITEN GUT esmIE 6T
LA CuG S e men.
Srésd TenL semd GErw.
Db EBemmery GEmui- Q@rsumGDIisan S,

GareonGurfidsn Gurmprerigsty ShAll  URiseTuSeenTe0
eHuBw. Al sulLeugeuwren @ifclledmha &l Sistaus)
FMDLED SIVEE &db BIMOTeN Si10&ed Lsheflseh Gamermib.
@EGpruiens IO,
LT SUemLWLD.

cllenGHEs, U S&MbLS6T

Saeoal TenL.

BIB@mOuGeSEeSEhS Fa60 UmIREGMETIID  SI&Hsaoro.
uellly sfmet, Abpeviedasfanmsd goULsoTD e
(GlsLemn UrUuiU@D EnEUT Flammed
ehLED.UellL FSuSeimed ghuBD Seedsmenrers Eemb
S ensusee Gomurtng PG Boba &rm
o flehsluEGeusanTe Eencusst Carenfl Gurey GUBUMDIE
FBETEmLID, EMEUTETD QETHlenTsd ghuB
Beneoéagenrangd LIl @mdl  uUGsussen STEHGLD.
Beesst, sefifosid Boba ern 2 MiehetuGsserss
BensuEe SLUEHL G CLosLBETEEF GriBiETHLD.

FuSeorm

Digitized by Noolaham Faundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LUsECsrens 19

DS EIL e SENUSEET FndGh S densnumarad Senen

Anéeb. @smer Quians wens SLEUUTLQaTsD Heirss)
Q&uiwesor,

SimesmL,

wpss SIDOENLWNeNG  sOTF  70-80 Erlasfish
Gom@asrsteniu@d  8-10 EreflenL_Garefuish SBSHBHH
SIMICUHL_Eamen GuopGsrshsmeond.  @eieurm DIMIGNEmL
QeEUbul Lgh  srib Ufs@  (Wenasmu, Lpw  @emev,
LlpseL bs &miy/ o) s_lﬂwsvmsmm& EBNSULGSSE0MD.
STEhF LGS SH60.

B  UDSS  UIDREEnsT] Uf$Cs6GsEs  snbifss
FEEVITGOT 6N & ehGE61eD, Loemedsh Smwuedl Gl el oigenem
BellG aMibs Hensouled srH@mIL L apsier SIEnpudsd Urewt
DINDHE D060 Beosfler Gosh Fr&EGaeT CUTLE Dige
Guoed ETHEMITLLapsiten ETEGEH6M0 @U@ 0TS enaudaliL
GouamiEL.

slenGBUbLS .

Sag dipserLwih Gumiu’ L Aobs Lpnasnend Gasflds
SIEIMET BEIG ETLENEUSE Sidflaflmbe QuDiLEY slansGw
Antsa. Cam Pbs
QFiwinLrs @ rselsd Cumini't. Wenard) eflendsss
8 AU AuEs Gemrdstsmen QareomEssn. CUTEaIrs
Wensmiiow: Qesse: 6fens - 1241 ssip 69E55860
SIENLOSHED FMUILL.

BT (WPETenDE 6D,
Boenslar  eenmsd 2 eurmibsuenr  Loswenen rrediiiy
Ganpurs GuemluL  GeuediB. e wemiedld  Searento,
areoflensy.  LWifler  eenD  Spdluamenms  OsreHE
Friurser RenlOseflenwid  LiorealEsanD., emtemfihg
SiFls Bumensl uFestenll BEeusar epsub  urFamih
Qerlud Benr ew dsl eaubEGESD Soelamand snl L
WpeuLd; USSLD STesdsd BIlLbmrésenn gL L &ebelt
e giised ofsflsen Eiiureab Qeisiar Bfipienus
sbo@  rrelllemué  FrralGuent  emeudGasTed SIEOEIE
'é’smmﬁgf:@smsn Benevenuwlll  LWisiUBSHESeoTD. Frim BUEG
BEDEULTGID auemT Gl B UTLFSF GaeiEw. e @b
LEOISSR0 3-4 BT GeNNE BEGWENDILLD (D Hamaulsd 4-5
BT S@Ehde Fdb SLeneuLith BiuriiFeasd peim.

Solanaseae e@bUT LSTEsT

llFmunb

fruebsddiat vadaaios LBy

yajedal eumabsmer GuIBNLGa

oreflddest varddos voaidad
Onsea Lavans 2 meGa alaEmusd

alesdHer Csmade oesTREARE
anfoswu Letetnoms esrstaetemiatend
Brflend dpipaid 2enpddE
g 2ipaet wiBs aflausmud

ONaEe anisiead hemadudaad L emrauraayd
Ul sTeendd vatturer ewntosBuraansayd
et Spuende Héeuorer gelosLaad

SMEuGey eflulueiyd 688 eleiFmud

Beler @eodlat Syribud oeniBiely - Gig
SpaiLnelt Sigoin FepasdHat L1 seded bmbs)
ewumeweter salepice’ selosdaarami
2 ifaumdheiL
eaeanlle BIsiHa Bifed eSfiu@o aleismud

ueriurlieelt nadaadeos CUIBNGH et - S
2o efleusmisaiat OSHAmBIET ~ ereimd
enfenen prepdens o6 aammEECand
alasnuGo alehemarddat emenSeaoons
wiHABGeuD

& BasLoleur Ferfl
32 b Semi
eleuFTCTPey

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

USHEHTrens 19,

OUTRIGENIEE 2 LUBUTHEGID CHEESaIES

QBed aIILG Usbaiens GFibs Bdmelans STEUTLOT LD,
O et dIn&EE @I BrEEsT sre Bse uiellad oL@, B
7 [Beukicsesd sueT bl SHTGUTOMGLD.

2 s Sienefled srafliu 2 _musduiss Gipsd apsiimmD @b
USBEIDE. 2 su8lsd DFED ©_aHemILGD Garensdng
CETHEDIDESD DIBESSTE GUELTUSTET  DdbaEeiar
ST 260 6T 60 <ifld EEBULITLUIRESE G S
Sl halailmaE).

Beomien ST & suenibal  cubdlem et eflemmey
QurgenTarrsdenet  Gareti@erst  sfeusTw BTLTELD.
BeumianaUTsh ©IEsd 2_MusSILTen gl LiepaTenL_LLI
&MEOGEET @ GobHRETsTenILL @ suGEasTs &.4p.800 Gpib
SHeWIB ETILGHSETE LSS THEUGTTE  FTE0T IB6T
Fn IBSBEL

DIDUSH  FLCHMOEETE © Husd GFULLLL L
OReLeUTEIE BETm T S5S CHTSHEHESETED 2
QeawtuGSe B, Bleunismauied CEHLFImS
Glewsbpenpuleh BLGSHRII0 ©_HLUbH _&Hssi DHoLd
2 Busd  QFwsdwens  hAwsuBmTed  @suremaulsd
urribufin @ifldl euens 2 _eodsd aurGhmeny QUmEDET.
SMEPEND  HEMEVPENDULTE  SLBSH  6ubs  iflfuled
umage. @Qeohimals umbufu,  SG85E  @wdeug
apgrenaLl Sifld suendset stan DienDEEULBE M.
ugenol Ll & eflenenaurs GEsd © mudd QUESILGLIT D
U mpeiGaeneégl Uaiarlr @ImEruer e rssmed
Oetisilenensy giuGaa e emiul L&l Bseamrsd Suihends
urrbuf @QEed efengaenenl UTgsrds urrbuflu Qnsd
LirQslemes  wwhdset  WeiED
ISR |6TT6 G,

Beommada Caulaney aImeSsT FratHs WESHlenr
Gummefieng  Gurelim  urFOURW Siflfssw  FraBss
wrdHemren GUmd (pWBFIWLTES QamdbupsHenrulLiuc.@
gBmng QFWILGSRDE. Seoriens DhsaMa OrsTar
2_seurd Gpebeuflf G m aremILBE S ma. oifdulerTsd
SwTflesiu®G D ERTEYEHET Bevmiend
EUTIDEUTETTLON S E(béeles me.

DbbEIEY Gemmss. Urmbufly QEed remsst. oEhaeuds
Gl QETest_ensur&alD, eod Hasamen ESELD Setanio
WwhmLb BIDUGEN 6T UsOLILGBSHEILD et LD
Cesrasi_sneuirEaulD SMulLGES T mE.

weferr & Gpouirsst Genmauren o wirGo GUETIT S&FnlQLL
Sl TEsmGE CHiboemea. opermsd UTTLUAL CEed
THREST BENOTE eUeTTEsapuiensy WWILE eneudGaHTaD,
LDETTGENIES BHeMDEF S, 6TeuFTUIES QB clan

FHEneVIIBEES

D& ETam

(13

UsiiGenimesebled LG SIéanluiensulumasyd UrTbufiu Qmel
T&ERIGBST DenLoaSlaimen.
pefen 7@ QEOUUIRET enausGaTsdsd FHE Be0sorHETeD
MOUGEETENED 9 _eHEmlD USGESEHEE LT  SiEED
ariugsdenco. @bg GenpUrGEst LTmbUfiy GBHULSHeT
n6UEGETa0E0 gHuLT S

Cpsbedien BLoguisiter EHmen 2L eTedm SN PEEULEBE D,
e 16

Béslul L GisuTent g <zl BTE0i [l
SenpssluGdame  @fld o sy GUrdsenTEaLD
GIms0edled 2 18l SILEOLSELGE  SaaorEan
Qarinssrensuseafish USLUBSSILL L UTsILOIT B EULD
LWl LB SSULIB S .

Geomenaulsyd @B o MusHurears socrausds 63%
euenfffulemenr QUbmsToNE. Ba Sevkians QurgsTTETT
suemy&luded 31.8% unsseliSsmen aupmGAang. SRis
FpGursw, GCuEBLUTED Shdll  (penmssiled GEsD
uuIP UGS e,

Beorienaule oenarsa e L kssiland GEnuulfenen
2_musd Qrudaiment. Bfsh Hlurs slbuamT, GGETEED.
GursoBmensy, susyedwr Shdl  oTeUl L fuselled  Gipsd
2 [BLSHF Qe L@ dermear,

Guoguid SbLTEND, L L &6, SOGETEs. dnGaTamoamnss,”
SIBTSUTLD. GLIT6Ves Temey BhalLl Loraul’ L Kisefiaund oidfls
sllemengFFad EremiLBSeime.

DET@IUED  afRermHoar. epdu  BLrkisssd
Beomenalls) CEsd SeMEhFLILUGSSID. DpTTEHBEnET
GuHlsrsiTensyd iy et enLDWIRISET & bdbalsi me.
Beomiensuled Uetlenll  @GTEORETs  SremliLBSain
ofifleen el @aim USsTE  Usd  suemEwren  Sifld
S WPSLLEGHS L Beienes,

Seonenaulsd GOEsd 2 _MHubdulsh orfopEluGaSUULL
pefen efensienmssi GoAL aTeosdss elensnéaensn
CLOmBEUHaILTES &l ILIBES e men. EAlure
Corssore 134 cuemauleoren mefen  suensuleriEsh
LWl UM I1960 2 _sfieman.

GCUTRIEED eTeTLE SO Wasela (psdlu Lekigand ShiglD.
&6l o paul FHEwrelst GCBTDETE (PSALSTIODD
SiFBoTSD. QUItiEass s1eanm Wosel Ay alanssns
LWETUBSEHEUE OUDSHIOTE 2_6T6NH. Sibs  euemaLlsn
CUIrtiEGeEE SHTDUGEHEED LEFenF QUABLDTEN GIFsd susnELLLD
SHlura ShlL&arfl | suemaEud LWTURSS LGS @ImS.
CQurfisse GCurasurs uFsfld LLGUTCL Ghs
EUIB I D,

Blelsuen®d apaim WTEHHe0 eNemsndEasd SHibeUe sur&euLD
BT [BOMIGTED (Pemm 1 b Beusdlig 30 — 40 SBsor eilsns
CUE6LES6IT CUTGHIDTEIE. THRBEHES  6MBeuTm SILOTEs

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

u_&xB(Barrsmﬁ 19

-

lENESENET DT FTEIS EENRIFILGHD surmISIGuT SIEVEDE
(PHSW ETF@UL&I GIpsbensaGIT LWeIUBSHeoTD. 1 QFeil
Beoss Bee g o W BT uniss oo Benev
FHGISE6N WHmb QETapeyrd GuI’' @ Bred@ HriGeh oy
mENEE  DENS BT FIOTeT GaremlienLulsd  Gurl @
(pemenlGLITL. GeauewtBLh,

S05G B, DOUULD Db Beses o_0s B Unids
FOEILURSS Mg Crrd O@efusi Couani@w. ey
Wamendally elmosy omps Beogdlsd  Prrs  @rey
GouemtiBLD. APE6d B QUTTSSNEG DEEILQIITET BT 6fl_mosd
Coemsuwmrar wieney BF eI @ rrworer urrioflés Geuemi@LD.
BTHmEET penenéds aymbissa e s DiENEYSG eIl
Br uTlFseomn. 30 BT GehdG el Erhmesst 10 Qs
Bembauening ey  oisanan demed  LIfLLGUTELH
Beosdled BLsoLD.

LIFIBD wenm Brimest 20 B a6 evenihes ey LA
Curgld Heosens 2_(p&l Fled BEHnaULTRT Sjemay HENLD
SHE ommD OFToard Gurl 6 B Lmiidd (B SUTTLD HEd &
&S eenT BT uniFe Geusmi@L. BrbmdEssr 30 Frl&si
Sphear e pgub Heosens Fes 2 (IpS BT umilFd
FOGILGSH Careien Gaed®h. ey Bromsanst @k

MEUSEIBEET a6 Geuemr@LD. Jemd  eneusgisien
Brimésamen  PamsOstaim 10 Qs ShOSFDEG
BL Eeuemi@Lo.

L Fiflefl

Gedemen DielldaEmosd @ighed BmbaE fdaw aEILCS
vEFsfAurgd. Ba selbsaiuirs ofd aausre sfremb
ShS ST IOTISTEHRUD DB BEID SESHGD ©_exeurdail
SGESILGEra. UsFsfNdl sTUILLTD o L Fens (gt
SHUGY sTeim Fnmeuriaet. serey e | 60 Guelbsanilsst
u&sfldflemu aridisam.

u&eNFuflar Feteminss..

u&sflflan Il red o Ledsd Qarqolus  FHa
SFSOTGD. eal_6d GQsdhal Qarplys 585 Bedsoriosd
Usosleuors SremiiLBUeTEst UFFA Fraw sl eoms.
Bsemsd ©_L6d UEWaITED. ayenred sl wimb el
o mindsefled  Urfsananr o sheneurast ussfdsn
selfss Couati@h. ussfldl Vs eeflenowrer  sudules
el lug. Cerm @hsEausharar CHID GHenma SekES
I Jeneausngld Fidsanrrl
LT (&S EmL SN QLT SSLOT &1 F.

QurmIEsd  LTwr &b

L& & QU dpLDT e

"LEFQUELTST Sifle 2 pRbAneT PETaRILEl. SmuTiTa
SRUE(120-1308_o1) A Erefly  @ierey (30g/1000
greflwmnisst) fall Quilaril. clenendaed S aSLILGES
25MT  aheb. urrbuflu  LEsaEnTss SFs O

DESBEWTSST BT Qs b BEr&aRIsELdET s
ULTUBSSILGL @y @Taudlealiul Laiasiah B0 eTetiy
Qumgsir. LUy HkissT EBITEFFTTD OEUsTs ofldurs
SGHULGEDE. 855 Siff QuEbLTand ERETenL &g
UWRIUBSSUUGD. Bemsy i1,
FenIDG BT &

SHTLOT e Fleuliy

HGrehes Liseig Sulsr Aoty Pudens BSGLD.

DT 2_WeUdsS abns. Qbs od ssrar wHmb
Wwesesa odleb. EBfider womb Ssw GrrlEs S
sfluren o eweurs BEsEw. Qarm Beoriemnaulsh Qpsd
2 HUGHUI melar GUTEGSETTE BWEST FTomissia
Lwehur@eelt - sloueTuiGEhbaTe Sl aausdss orefiu
wenm QEwbA L Rissh Biurser &L Riseiear SMlpsLh
ST F RIS e o gsilssi Bu et men
Sl GUnmisTeT e,

2 gandund menset

Fmiurs

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

L&EBHIT e 19, +
BILR&T QWUTABerTSTy alenf&EHulled

alalFmud ST LB
~/ @. e
= 31Shars Siaoh

==
2_ewiey 2 HusAeny SUUMLWLTGES Geran@ LulisGauems whmb sreomem. suenfldemenr  ComG
sfleusmuib stemUBSME.

areneuBes

LImTSen eneusdsd BoEGs Beokens D¢ eNeuFTL BTG STeLUGEI MG, B HILIGe QUIdReTTHTT sureilsd
Geusnmemiento W (bal UG QBGHDDG T DEHMSES Sentpliy " (LD ShGTTOTSsUD GeusTT e enio FlbDeflet M.

"2 G 2_enpdared e o_suBary Qewiplui stem B woes Gemmiasiles enbm & seneo EUEOIL| T GIElett e,

Covid 19 Uréfemenenw O ikha Ho Briwges QuUrestrgTrd urfiu SeiereL_eney 18T GBTdEWsTsTa. Lisw el desih
aryemnors  Gurelaeflls  enswrer  sfemeowwiey  DbmsMes SUTDEUTGTTHEMGEILD  Geugeunad LTl Sieieng.

Ebilensosnioeniu LoTHr SenolushHE B BT 196t QUTdBSTT ST Hemns GLoDLBSGEID B 6U.0 ben SEamen B0 GomGsT e
Ceusmigueengl.

Bene W eraufleniowrs elaiFry 2 Hudd DM suEoredsms Sdlafiug Lbm BTb fibdde GouamiouwstsTs),
2022 @pib pemiB Difidamaule Ly Sememauis Curss 2 6iEr 6 2 Hussuisd elaerus smouler uresiiy
8.75% =@,

Beomemaule revslens whmb ysiuTush eiemoliie arremors usiGaimul L ulflsmssis LuliéCelians whmb
SIEUBENL. CUSTTLILID &THESLTEL SIS, 8 STremions o_sosi) L FGFeme (CB6, Lphisst, Drodsm aenammst,
sreflurest ) Bari L Lulrast sustiiy (Gaulsmso, Bmiiy, Qpeiienen WHmID GGOL). SOVRIGTTY U FOEnessh susniiiy
Beubm e sreopenL suenili ey WHDD &6 susTIUILLD @eomiend efleudmuihEles onIu@eTTd @606 men
Beubiisd Csulemev whmb Emiur Cureimensy gmGun@@Lb B Briigie eedlFDre Hene) SHH Qe sursuamieniu
CuBmSSED Breren B gHmosll LuITEsT @@L,

eeniBey B ETLgET Goeneusenen Uisd QsleuGsr@ Um BTlm@d gnmiod Qeuuw oemelhg efsusmu
2 pusdleamen Siflaflsssd B Hrigear QUTEeTTETT susniédanw GobLBEZILD.

Ba0¢ SulueLWIE Gpbsene o el Bl s Sissy o_fusdeni CumGsrsien Ceuemalleiengl. Bsemen
eTHALILBSEneDE Belo OsTlsE. Ukeamst Brb sleuemubd BLaugEGEEHL 1  Raifonenids Geusmie
Bosdng. Gonbs Beoturiitlsy oide clamensssd CUpeEHE Seim Uso Eefen slsuFTw Qarded ELURIGST
oflualuBssiu’ Geenear. 2 srramors Hybrid varieties, High density planting, Soil less cultivation
GUreimeumenm & meond. Bk wenmpulss slausmusans elfleurssid Qe loume 2p6ULD [BITLD Digles GUBLOMSAILD FL L (LPLgU D,

Bmodl uiisels srome BGLLUGSs BGssa wopuara Qupms sasrusoms sadwelss Coem@b.
Bubeawure Bese n Gl US@eT WHDD SIOTE 2 HUSSbE SpETINS SO Bl s&TLD oo
BriLSensuib guuGoaED.

SehauTm CEIQUIre QUTBETTSTT (e GarmmsSne aul suGEHGLUUGETE Flev Loenm(pannen (LDmmasTiauD QUTeeTTErT
euenf Faluled slleuermuud unisefliy QFuidngs

Beuamey surLILiemLs suDRIGaBsTE sllsusruiseten SUT|DEUTEBMTTLOTSEUD DHemoEmE.

QuUEBLbUTeTEN 2 _6a0161ds m&é@@w@m Bnsenmiseiar apeolGuTdenTs slausmu o musdGu srevluGdaimer, Bk
Pmieuss miss QETL ThEih Seorusromes wpenmuiso BURIGaEHE Senbusmm sleusmu &_Muss SeudiuomELo, ML
o160 G6 R B9l GUTBETTSTT S WaBeaiburs slaiemuGo SRS ST M 6768 MT 60 DI L6 ST BT .

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

U&hGarens 19 |,

Sloft GHEE O WTETTES

S0GBE Goed e Lwe SLO.

Biopy  arslLs80 mog 2 LusE FEa 105
) Gaemeul LGS ms, e Hmb Erisfess @iflsih s
Covssti®ld  e1eim) DB GIaNT SETHLD sualIL | g EIaUTT &6,
| RpETed Enisfseen o Serse @ g Siflgme
el L&, Emremin BIOUBmTdGens. srarGsy saflu oemmusd
I BHBHTL 1D GUTLE  adlsh Bodd  Bsensuwmen
SMTBMET LflGas Qarsiemsom. BLGD Usy IDTSRIsET
T L6Vt QST BebBHFiol Semrae Hov Bpsdaimear.

LglentT suemroiL.

DRI GEIWDYEs BE Seor udar  (Mint).
bErResiod  AGrmomiselad  LSarrensy a16llEr s
6UsT SesGeoTLd. QST 1pm6lsy sueiiLGTUTET Wem SIEDEVE!
_a?mam; EErle, Suhens e Tuph  wemigmih  Seuks
E0meY. Beneudmset deelu uhenr Senrule &MLDL sTeviLIEn
Goemey. @i Lenrsetle SEOBEET  (Wenslil SHmesr
2_sfeneneyr. Hlevsdlsd encus@io e fevsensd QErgs i
Qe Gausmi B, 1InE BiLbens 2_15ens @Erell sfiBrsei.
T Qowis wemienlsh UAIT SMOLUSET 2 SIFIGESEHE
BLBSILG wersTiushe gaanns B Cmelisal el@rIEeT.
urmefly  eeim  Gufiers phGsT GFsals
CoemauTsbensn. @rensy, OTeneIULTsd BT sobhl subsmed
Curaioresg. sflurer Bigemd sl el sSemerl e
AML_GGD U FSHD  apaim eurr ETeudsdsd Llamremey
Simeuen_ QU @, 4 QBT inEshsd MEUESTEL 2
AMTSHES Pd Wwenm, 2 &G Eerss’ Simesm
Calweomd. HendSsd BULTeh Simeuent Defienid FBEed
THGLD.

Glur et er TR TERf] E@DT GuemiIL),

OQureterrmsred]  euenr  sedeli ofsorss  Csaney
SIEITISITGD, LDEMPSETs0SH60 BN enduud | eiflésenrsefen
Bhsd S eueTibHGLLNS Uridsaord, Srmorssiso
Sembens sofaud B5s Sor aeibdcssd. O&hs
OB SEIOUGEND 2 _6TeN&A. Saf Lrfensud®ll  Lososfbsed
UT& Semen ©_6TeTeuTSEmEsd S F6060E..
GurerenmhiETenl  Senr  eurmiel, Lenrsenenr  Hsiefa
CaEresi®. samienL. UG a@EE ensuLfss. SHGm Quiiu
SR BEMENS BHIhe e1BSH WedHLly Qs igseisd
ELG speuLmisst. 3 Brisslsd sed@ssisy Gaui Uoda
Bemeoss gislrds oymbisgin.

ehm mBoeors savef elgrest. sfu Pl Bamre
lPhETed SE Lamre @eissn. 9@  wrssde
Seordmenst  Sleitell Fenods LWTILESSE0MD. & ST EET
Seirsn dlstien gelTHais QeraiGL Bmsdl. Gammbaa 10
(penm BULG LILETUBSSe0TLD.

.

16;

ST B E N euem L.
S H6Med SawiBLD EenruLd SSsalurs Fanowedssisn
LULUETUGSEIIE SRTBSBETUIed UG STed. DHETE)
SOBEEENT Sho LTSI WLGED  Fhenssefsd
S seld. whn Eeorsamen 1. P& 2 oTSESeMsn
Simelent.  GFUIUsOmD, STBEED]  SIMEVEHL &
EnBEeUTE Flov BT S6T QUTmBSHEHE GouamiBLb. SFSamsd
stLTLITT GIETSoHH0 i LILSTLL T, DIBETED STedt g
IDTHREEETED Sl FenodGl GUTE &l FENDSSULIGBLO
SM&GOOLSeTE GUTEaISHETS SEiGEEanT elbusmen
CElSmriseT. apered efGssisd Qarigssien QUSTIT &
D S euensseils Bsme waed b SITGOTLD

dpder. wenenasSanr _siefl L LOSEN  (PemeTSaE
QUETIEGaIL & DimeusmL. QFUIE LWRILEBESS QT semearid.
Sigrens Seubfar LweiLrG PEr K wenm WL GEEWD.
Bensvsanen Seialls Qareti@ savenl s Lred Qulsrea
Deneuss (WS LG ST, SHEUTED [BellG euenEs
SUGEEMT RemeusansT UG aid QCETERIE  SemiemL
WU GH el Lmed FCr sutrsdsd Bemevmst (WDENETSHE
Coedida ewenibe BHew. S0y P6r Gagulsnd wmm
WPEINDEDHD SENBULTIDED B ensosanen LS,
saiiBaEenria Senevast CUASTS BEHSID LSS
Ereenshia QFgss smaudaTCa GUIraIDTaTE. epeitmn Guir
SLRE SEOUSEDS 6UTTD FEG (DD SEHGELET
FWLLSHG gHm DisTey GERIBESanréd QF1ulsh DimeueanL
Qeunusomh.

S Bhdeny slensoenst curiid, Heven LDsw o il
Gz gsefled sleanssarsd @rev® Brisels elansssh
wenenell.  SpMOISHEESD. STansy, DTN WsLomem
setienly omplerred Gurgorerg.  Gurdlu GeusfiEsn
B eUug! HeoLD.

W0 TESHeMEHE Sensvudenen WL GEW Ulfdssomd.
SBs5E @It WrssHhe  arrb S¢  wemuen
Bemeusemsntt Lpfidasomid.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

E&ﬂs@asrremas 19

LIT eDE0Es &5 emT.
uremsuEBenT, Ll auemsWE  GEIHG apelenss
Gagurgn. Baab efigsd UENTSESSI SeDF SheEH.

Bib& UTensusEant sUeTTT 6UETIDT & D6 Camawrglh. B
LoenedlisnIh, euemiL_sh LDswTenlquD [B&I S sueT(HLD.

UrensusEenT 6usiy SIUGUTEID FID G@dhaE CETamiGL
BBb® CousmiBLD. UTensubEenT B <19 1S Breawi® @i
SUEMT 6UENT& SalQuidl. H6HT 0.75 g WPHEL 1.5 =y suemy
LEseur 1geub susTELD. afiliged @m Coriiguish Senremw
nssd WEm B sEndEe Bo WD  Sediel
aonfflenred GUTEWTETE. Bas Hossa U@reud
Erefled, £y Brbmasst eusmd CBT_kien, da 30 SUF
Brefsd  @Bhs Bensuseansill L& Ferlowalss
UWedTLIBSEe0mLh,

Seieurm SimeusnL hn DiEVEVE 6TLB wenm Qeuiwsom.
8bs @enevsensnl L elED wey Lliea e Gouemi@Lh.
sleng GHensy eleimmad U e @ efilensd eumbd sveny e
Qspsemen 6 G oasa HPGHE  eansEamen
Crafisg Omresteond. UTeneudBenr  sians eLpeuLh
Beansilipsd OFuINILEGSDE.

UremsusEent — Semesuelientl  GeOILILEGEEID. e 6T
ST EFES o ol  GLeUaTSamenS GETLULIGSSILD
BEMEUIOLY & Ffuenguld.  eUpSanSanLILD HBHEGD.
UDmEBrenuy @Fal o SeiUBSED S
Qebir ST,

UpLLG & any.

LFbwed  Brodw  wew  GETUiuisd Uslud  Lanr
slenseanenBLT  Sedud SeLard SavenL BUGLT
6UeNTT BeurD. EESenT CU6TT BeilG BT CHenaulIED,

8% Senrlal @Densosenl Belisul L sugauddsd L&D
e WaTsald SeflluTesrand BamsoLb. Bhsd
genrd QFg BUEG 20 Freflsh 15CM £ WD suenr susTdplb
G601 6nLD QBT eIl DT B FTEISEmS ©_Jorsl
ULSILBSSHIenTed Beiig  susTiddl @anluw. FLB P
DT SHEE0 AP (NN SImeusnL. QFUiE FeniDHEe0TLD,

B L @0sdTed  elBEbengll CGuraslh. Is5é
Garentmasnend Siaelh. S5 B , clamsssmen
SETHHI L Flenred BIOD Geomorgld. Séfenr euuihmds
Smuilsenst SIPIBGLD. QuettrasEm sy STiluTsd aTULGSTE
LOT GHeNTU1 BET 6T [MIHEN ST (FHETLOT L.

(7

LFene0dh & enf.

QFIDIOEW!  DERTEL EHEVHSG EEVENEL DG EERT Q@ LDsx
Garligulst svsus@ Brids Qaresisn GousmiB. S mes
Guiupddled ereamsensl Urll LG LIFene0dsd snfr &
Qeguisner BLG efl GeuemiGL. epeim BT SEhEE Tdb
ey Sewiewi] esmrieimsd  GUT ST S, E6leurmr s
Qs e 250  Brefsd UFemeuBEemrenul]  Ubidal
UBIUBSSeoTD.  Sielaha 150 prefisd  Wem@h
Lifieben60imD. 3 611760 BisT6Y 63 (B &SanTEanst QeFiouisd e
SN @QF Gaed®h. Selautm B (WPevD BLE
sl L med BFHeOdmhE 6106 wenn Smeenl.  GFuiE
Uwedr Gmeo L.

Lsensusd Serulsh Bdb s & ol Peim QEmolusamss
Ba0aTain  GOILUFMD.  QETQLUESE) Send
falirsaly  uFens  EndSeud STemlLED.  Bemsu
CUWETE BBEEGL. Bt CETQuITal L. SaTlLEms)
gerudsh ULGD Ldors Hmb o oLy Ssa B
Aflsre Bmagi,

e el Glen & Ganmsd 655608 SHEIGBED, [HEED
Uenilsmiih Sapb. Globenssaisn BEEURT ausTrdfoe Ba
Es060 o _@GeuTED.  Gemeveusl,  @rsssGarendssnil
Guré@Lb. sevt UTTeney Qursdey Q.

exllGadsrelld &emr.

smLseled oD@ walsssarel slossamen saurmd
2 Sida BOG aTWONSH 6GSH  QETsieTemD.
Qzrligulsd Gorssors @rell soiell Ossfes SuIBETED
WoRIm  Briceflsd Wamendse eUsTIhS G, Rrensy
cusTI GGG Goublal sIBHE sefsal GErl oulsh anaubs
suenésae @suedi(Bl). Bensussmst Sm SMDLBELL 68 Ssitefl
UGB BETSEI Gal LTEGOT SI6060E! suemBLUTEGEIT Qi
FTUELeumLD.

Digitized by Noolahdm Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

UsEBsrema 19

Ve
2uflwed uwEsrarsds 2 ufiued WSS

2 uIflwed LmisrersLd a6t BROESEHES THTTE 2_uTflueh &rreanflaensn
Gevemr B0 Gm ULIeSTLBSHEIeusTEtD. 2 ulfuish UHELD 168G WidGEL0M 6t et

Curel 2 uNflued errerflsmet @y sT@eTes BeueniGoLosn G Sl PBBEPTHE
LWETLBH SIsusT GLD. @6iisuTmren CFLDUTESE,SEETS QU sisuTs 34615 Sia
wlememuflast opSRseTS UWel B SSILGS s men.

-2 UILISd LWIMISTEITSIOTeNe) 1D&SsT, ETEUEENLG6T  Sie0euE LU &semen UrBlEaEamon Do QaTsiadsnnw

meursToameit, Lsleflurdsst whmb B S@dsamen GouemiBGLOEI G CeusiuiGsusTEin. sagrremioras Bacillus
anthracis e udefurene BESLULGESMET 2_ewi_tégih XH o_udflued BGSILTE UL UGSEOISMmand smeomh.
LebsurmenQsrds Fhusd 2001 SHD pemIB WSS BGflEoTsen '151«5@1'5555@. ATEMTSEUI L ShBHTTaHer) 69dSss
SUredeselsd BUTL UL L &6t 6flemsnsura 22 Cursodsst 2 uIflohs sbuadSamen GO somih,
2_60% eureuniilel Ldamselsd o ulfiued WSS sTeiLigy BT WAL UTELOT S aremULGSemE. o sSrrewors 1650
SpD  HeG  BUTeEE  Bos  e1dfeeta e Ceamerisela o bl @turdds G&HILLrdmeflsn
Lwel LB SSLensu D, 1763 SHD SHeiE SpRBECeoWITE6T yirefs SEodsTaendd Quiubemo BrmumsfasfL Sl bs
Burrensusenean sIHIGLIT Sl SEemoeniwd Sn[0EITLD,

2 _ufiflued LWLRISTEUTHOD  Dise slemenaudEHD QUGG SETSTT UTHISTUL  Siemol e men ENSITETUILIELD,
Curadssramny UTEIGBTOL| Sieniolmend suaueuren Gmmu aatiarerlly, elerener QErHmEHTUILE oBmD aysis
ellFTrenem, dmenowrer WESH6 Glosuremiento, H@meush DMMID HEsusd Qar_iy Cureimsuhenm 2_eienL SEWGTGLD.
Ssieuentoly @radil Sisdsug GeuefllusmLwren o_ulfiued LWRIETOITES Grdssans 65T Qe sigmLD.

2 uIfisd LWRIGTOTSS STEGSa0SsT 6ibs CHriiddms Bengmuiflsenreud ghu_sord. Beliad Fi Hetgmuin
(2_SMremons eneursty, Ldleflur, LIghens Sie0608) Fé adboei Gureiimemsy) @_ulflwed wearTs QewbuL. CeuesGuruTed.
SID6 GeUHs Qe fianisefed eflanenaysanet (GHTII g0z Lorémid) eiuGSs ColemiBL. @elauTmen (PG E6T Gambs

whmbd seflbadsamoy oEnLaTEEl ETedme CarerigGlUGsT® Beugeuras Qarhm ahuBSSEmIQLSTELD
& soorUELD,

2 uiflusd srrefisst wells o | eud@sh peneugpmaTar eudssiled o sefllapsssd. GHTLIY (Garsd, Fafl) obmio
suTeul (PEULD GTGHTLIEN  (LDERESILILDI 6 6mEULIT L. Beiourmen o uWfliueh @rrelae eMiom e fiEs SBO60GH B wIrloTen
sl REslelEha  GauGaEsTTs oeoes Caul  suenGEEeTTS slfCurdlesiuLsoms.  ohbarTaen.  1GsmsE,
LpGEesbBeurdlery, Qufiubenio, eneurerd e Qeurelen, Best WOHDMW eeuTsTy résésedle) aniFse epdwaumfe
weafset emmGoriLh Qeiwiu’ @ Guflu yefufiuss ugdseriar eNEGLTdssiiuL_eomb. Coeud SHEHFEY ELPEOLDTE
eNFIGWresDd Sedend sralse  esvemen eugdures urdssiul L eleorisest  ommih yFfsen CeuemnBGDaGm
26 BEAIFOFIIGN pdlLsumanme onmeorL.

%Lshmm;m omhgnd FTrevEsEes LUIBIETeurs S(psaet fldpba o ulfluwsh LILLIMIEBT U SLOT 0T &) Gty <15 Giidhee0res ©_ siren Al
Qural aererr @wenoUlE  camGaTL LSS, Fhure  GHIdGS SemEraniiL, o uIue) ULRSTarsssren
NPPeyious sam b Hper wbmb emehiss apeud QLT SHBEUGVESTL TLIGENET BITudAILIGMETEN BIglILenL &
Coeneuuler (WaELIOTE HEacosamen GETLiy Qarsiemd dmeil eydliuensy Bamuenowr Sene. WDEHEIEET, Shlisus
adirelenenasst, epangrafaisel WHmO SELL Aselar Burgioren eNHGLIrSssSens o m& GElsug @wudlub.
DEMENBE  [Feney SESTETIL  UTGIGTiL  oenolfeud  wuihdaenst sUDRIE  BenL penmluBsaeus, © uiflwsd
LWIRIGT6UTdS Sd@gseds GUTa Sl whmb Ghrils S anioenls @emmiifsn o e,

22 Lopmib 23 ggred 2021 @eiim. pwss Gl slasnheenssTal RaedL Bresala oessn (UNODA)
Boonms sFerliagyde o uiflued spusmsst wriere (BWC) wimbd @sa poismssiu s owwib
pLowgsamasst (CBMS) ubfu @redi@ breil QULUIHSET SHWSN UL Lememé el oL OLuTh AT 6o &
Beoonenaulear Cosflu gpwas FLsHa (NPP) Qar_sssmes afisss.

F e S

{18,

w, -

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

LGEGBHTen®s 19

-

BWC &6 apsrans sGrmisu @amiu ssue s wwey 2019/97 apeoib HAweNEaiL 6, @ibsmaw B L sShsrs
CorEoeGssiuL Breaig BWC wrfled & deafsd Bsoremeuwid @aimrew. NPP ssh, Qradete, Gosorssienio ommib
HEILL Sl Glenmsst L, CErim GETuisst oisdsug o uifiwed UGS STEGSeossila GCeugliLdensmd
SE0IL 560, LEMT eMdbasd WommLb udleveliiLgmeaTen P Gl inen Smenen SURUILIBSS AU eueNDGELILL [Bememen,

BWC Implementation Support Unit (I1SV) 2_L & @anembe PoRsmbdslLl L Bis GEweinision 40 Seorenss
SoMhe Bneusmoeilsy Soha 100660 i@t URGBashuTenT&6l snbaearai el Goelfsarsisd o sien
RS BrEs6h FenubaTer BeoRienaular Birbsr S SIS0 WHmD Spwr wHob usde TrrHdis s SISO LORmLD
pUBS Geplubere gRbEW Bresele TrHEw ewwd (UNRCPD) Spdleupiiesn rSfldeemo @bz
Qearessieoiy. Bweti sllemeneures, BTG © 6 GERGmHemIIENL BbLEGHE eiifleursn  BLOLGEmHEMLL S GLLpLILLD
GL QU SEnES6T ommD Sifidenasenst QErLihHa FTLSOUSHGTeT Q6 SL L enDdEaiuL L QFWsdpsnmen B,
esusuTEmefllad o uifued LwRisramsd saLg urflwene) Gradens gHUBESG QL. BeauinieSibha slbenowd
610G FUPGTIBENSIID LTHIETSS Coueiinguig 610G SENeOLLTIL SL 6o DS, BsMHErs 2 uTflued LWUkieTsuTsdemn s
umniiw @ipfley erodg CaemaumgL,

- .
B
- -

R Pt
TN
SRR

- o > y ‘a
AN ““\
y - . ¥ et B \
O TN U TIN
0 T REartc e, -
== A =
RUBE =

fli?-l_,;,-.ﬁ.m MO

1

SWELRY ¥ . (L
31 e AT § v n rf T
! i"\}ﬁ?ﬁ' \(‘ " 2 ‘)\‘—"—(/ PW j”i’-

rﬁ@f@

AT .-'r " {
o I [y
(b=l : u ‘.-’ i N
BEEAH <1
o A5 : :
) BT A e O
LT ewea St

G

" I s P
¥| e R S
Lyl

s S

(19
Digitized by Noolah&m Foundation.
noolaham.org | aavanaham.org


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

E&[Bi%ﬁrrsmﬁ 19

o |
Major diseases in onion cultivation

’%l X" WA.TN Withana
=4 30th Batch
The onion, which belongs to the Liliaceae family,

oi.dest cash crops grown in Sri Lanka and originated in Central Asia. It is called the "Queen of the
Kitchen" because of its flavor and taste, as well as the colorful bulbs. Moreover, onion has a lot of

uses as a salad ingredient; various recipes as well as recent reports prove that it helps prevent
heart disease and other ailments ' ' '

The national total big onion production in Sri Lanka in 2022 will be 15,840.3 metric tons. It is mostly
grown in districts like Anuradhapura, Kurunegala, Matale, and Polonnaruwa, and in areas that

. belong to the Mahaweli region. Moreover, districts like Mannar, Vavuniya, and Mullativ also
cultivate the onion on a small scale.

Primarily 66 diseases affect onions, including 10 bacterial, 38 fungal, 6 nematode, 3 viral, 1
phytoplasma, 1 parasitic, and 7 other diseases and disorders. Early stages of onion cultivation
were primarily concerned with preventing diseases in the nurseries. Pre-emergence and
post-emergence seedling deaths are the two main types.

Farmers in Sri Lanka have reported cases of leaf twister disease, also known as anthracnose
disease, at various onion growth stages. This disease is locally referred to as "disco" by farmers.
The first reports of this disease in red onions came from the districts of Trincomalee and Puttalam
in 1970 and 1987, respectively. Similar symptoms were noted in the Matale district in 1996.
Subsequently, this disease in red onions was also reported in the Kalpitiya region. One of the most
significant onion diseases is purple blotch disease, which is primarily caused by Alternaria porri
Warm, humid weather is the ideal environment for the development and spread of this disease.
Every year during the Maha season, the epidermic proportion of purple blotch disease increases
(Wet season). In the low country dry zone during the wet season, the yield will decrease by 90 to
100% if this disease is not controlled. Another prevalent disease in onion cultivation is fungal bulb
rot, which was first noted in 1986 and is caused by the fungi Sclerotium spp. and fusarium spp.
Economically significant diseases include bacterial bulb rot caused by Ralstonis spp. and Erwinia
spp. and fungal bulb rot caused by Fusarium spp., Sclerotium spp., Pythium spp.

Common management strategies that can be used to control these diseases are the use of
recommended disease-free bulbs, resistant cultivars, proper nursery management adaptations,
and fungicidal sprays. Seed or bulb treatment is one of the best curative methods to control
diseases at the very initial stage of the crop. A common and most common farmer practice is the
use of chemically synthesized fungicide bulb treatments to control onion diseases,But continuous
use of chemical fungicides for a long period of time results in the accumulation of harmful
chemicals in the soil, water, and bulbs. Also, it affects human health. Hence, the use of
eco-friendly, sustainable biocontrol agents has become an interesting topic nowadays, and a lot of
biocontrol agents are used as antagonistic agents to cantrol diseases.

Recently, introducing antagonists to control seedborne fungal pathogens has been considered a
successful method to control these problems .Trichoderma spp, also called "plant doctor fungus "
is a popular, environmentally friendly bio-control agent against lots of phytopathogenic fungi. It
decreases the growth of plant pathogens and helps reduce the use of chemicals. The intimate
relationship between Trichoderma spp. and the host root cells enhances systemic resistance plant
responses to pathogen attack and the development of formulations helps to deliver systems for
antagonistic microorganisms and is important in the field of biological control. All ways prevention
is better than curation so follow curative methods to avoid the spread of these diseases .
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Nitrogen pollution impact on environment,human life and
the need of sustainable nitrogen management

Nitrogen is a stable and harmless common element
found in the Earth's atmosphere. It is responsible for

the color of the sky, the structure of proteins & DNA in
our bodies, and the fertility of soils.

Excess nitrogen in the environment in a reactive form
Eg: Urea, Ammonia & Nitrate. However, is a concern,
damaging land, water, and air due to the use of
synthetic fertilizers, wastewater discharge, or the
combustion of fossil fuels. It also contributes o
climate change and depletes the ozone layer, which is
slowly regenerating.

Nitrogen pollution is the phrase used to describe the
harm done to the environment, wildlife, and human
health by excess nitrogen and nitrogen compounds
such as nitrous oxides, nitrogen oxide, and ammonia.
We need to find a way to grow more food while
minimizing the hazards connected with nitrogen
fertilizer use.

Main five impact of nitrogen pollution mainly air, water
& soil pollution, biodiversity loss & are formation of
particulate matter (Air pollution & Urban smag).
Particulate  matter exceeded its level of
recommendation by WHO in main cities. Human
health cost raised estimated 1.9 trillion $ in OECD
economy and more than 3 trillion $ in large economy.
Nitrogen pollution is predicted to damage the
environment and human health €70-320 billion each
year in Europe alone.

Particulate matter and acid rain are caused by
nitrogen emissions such as ammonia, nitrogen oxide,
and nitrous oxide. These cause respiratory issues and
cancer in humans, as well as damage to forests and
structures. Nitrogenous gases are also key
contributors to global climate change. Nitrous oxide is
a highly strong greenhouse gas, trapping heat in the
atmosphere nearly 300 times more effectively than
carbon dioxide. Nitrogen from fertilizer, livestock
effluent, and human sewage promote the growth of
algae and pollute the water. The anticipated A$8.2
billion damage bill for the Great Barrier Reef serves as
a reminder that our decisions on land have

far-reaching consequences for land, water, and air
downstream.

Dumping too much of N to water degrading clean
beaches, clean water, beneficial sea grass fish and
trigger growth of sea weed, formation of brown tide,
red tides and rust tides. Some of the harmful algae
bloom cause clams & muscle poisonous for people
and pets who come and contact with. Eutrophication
happens and degrading plants need much oxygen

(23

water body's BOD level will increase & water quality
will decrease. Wetland salt marshes had deep dent
roots but now shallow and flimsy roots cause coastal
marshes falling away, leaving bayside communities
more vulnerable to waves and erosion.

In waterbodies excessive growth of plants and algae
created dead zones where fish & aquatic organisms
unable to survive. More than 880 ocean dead zones
identified and the number is still rising. Excessive
nitrogen in soil causing soil pollution and acidic soil. It
will damage the soil microbial community which gives
effective life supporting capacity. Loss of biodiversity
is the next major impact of nitrogen pollution. Infront of
€xcess nitrogen's presence some species  will
compete with other species and grow aggressively.
Nitrous oxide is a powerful greenhouse gas which ls
responsible for the 6% of human induced warming to
date & damages the ozone layer which protects life on
earth by absorbing some of harmful UV radiation
coming from the sun,

Farmers are also harmed by lost nitrogen because it
implies lower potential crop growth or wasted fertilizer.
This has the greatest impact on smallholder farmers
in underdeveloped nations, where nitrogen fertilizer is
sometimes the highest expense of cultivation.
Reduced productivity due to nitrogen loss can
account for up to 25% of household income.

The solution to the nitrogen problem will require a
combination of technological innovation, regulatory
changes, and consumer action. The Environment
Ministry, as the national focal point of Sustainable
Nitrogen Management (SNM), is mandated to
coordinate and monitor activities to halve nitrogen
pollution in Sri Lanka by 2030. WHO recommends
maximum annual average .concentration of this
pollutant in the air 10 micro gram/m3 from previously
40 micro gram/m3.

Measuring seil femperature and nitrogen levels is vital
for agricultural systems, but distinguishing them is
difficult. Huanyu "Larry” Cheng, James L. Henderson,
Jr. Memorial Associate Professor of Engineering
Science and Mechanics at Penn State, led
researchers in the invention of a multi-parameter
sensor that can successfully dissociate temperature
and nitrogen signals for accurate measurement of
each. Using nitrogen as a fertilizer is common practice
in agriculture, and the goal is to use the ideal amount

~for the best crop output. When too little nitrogen is

used, the crop's yield may be less than optimum.
When too much is used, fertilizer is wasted, plants can
burn and harmful nitfrogen gases are released into the
environment.
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Cultivating a Greener Tomorrow:
Climate-Smart Agriculture

’a"/ Srinanthakumar Nirusha
/- 31stBatch

In the ever-changing landscape of agriculture, farmers are adapting to a new ally in their fields —
Climate - Smart Agriculture. This revolutionary approach is like a superhero cape for our farmers,
helping them battle the challenges posed by climate change while ensuring a sustainable and
fruitful harvest. Climate-Smart Agriculture is not just a fancy term; it's a game-changer. It's about
making smarter decisions in farming practices to cope with the unpredictable weather patterns and
ensure that our food systems remain robust. This approach focuses on three key pillars:
adaptation, mitigation, and resilience.

Adaptation involves adjusting farming practices to the changing climate. Farmers are the frontline
soldiers in this battle, tweaking their techniques to withstand the heat, floods, and droughts that
climate change brings. Mitigation is all about reducing the carbon footprint of agriculture. Imagine
if your farm not only produced food but also helped fight climate change by trapping carbon in the
soil. That's the power of Climate-Smart Agriculture. Resilience is the ability of farms to bounce
back after a setback. Climate-Smart Agriculture aims to make our farms like elastic bands — strong,
flexible, and ready to snap back into action even after facing challenges.

One of the stars of Climate-Smart Agriculture is technology. From space-age satellites to smart
sensors, technology is helping farmers make data-driven decisions. These tools provide real-time
information on weather patterns, soil health, and crop conditions, helping farmers plan their actions
wisely. Drones soar above fields, giving farmers a bird's-eye view of their crops. They identify
problems like pests or diseases early on, allowing farmers to take targeted action and reduce the
need for harmful pesticides. Smart Irrigation Systems ensure that crops get just the right amount
of water they need. This not only saves water but also helps crops thrive in changing climates.
The soil beneath our feet plays a crucial role in Climate-Smart Agriculture. Farmers are adopting
practices that keep the soil healthy and resilient.

Cover cropping is like a cozy blanket for the soil, preventing erosion and keeping nutrients locked
in. Agroforestry is another star player. It involves planting trees alongside crops, providing shade,
preventing soil erosion, and acting as a natural barrier against extreme weather conditions. In the
world of Climate-Smart Agriculture, having all your eggs in one basket is a risky business. Farmers
are diversifying their crops, planting a variety of species that can handle different climate
conditions. This not only safeguards against climate-related crop failures but also contributes to a
more nutritious and varied diet for all of us.

While technology and innovative practices play a significant role, the real heroes of Climate-Smart
Agriculture are the farmers and their communities. Farmers are at the forefront of change,
adopting new methods and experimenting with resilient crop varieties, Community collaboration is
key. Farmers are sharing knowledge, experiences, and resources to build a stronger, more
resilient agricultural sector. Local markets and consumers also play a crucial role by supporting
sustainable farming practices and locally sourced produce.

In the face of climate change, Climate-Smart Agriculture is not just an option — it's a necessity. By
embracing innovative technologies, nurturing our soils, diversifying crops, and fostering
community collaboration, we can cultivate a greener and more sustainable tomorrow. It's time to
recognize the power of Climate-Smart Agriculture in shaping the future of farming and ensuring
that our fields remain fruitful for generations to come. '
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SEA CUCUMBER FARMING IN SRILANKA

Tropical sea cucumber mariculture has potential to
become a profitable industry and contribute towards
natural population replenishment. Sea cucumber
_farming in Sri Lanka is quite old and was introduced
by the Chinese. It was reported to be one of the major
commodities taken to China for centuries when the
trade existed via the ancient silk route. But the
demand has arisen sharply with a high price tag, so
farming surged in the 1980s in coastal areas. But it
has quickly gained popularity due to its potential for
high profits. However, the rapid expansion of sea
cucumber farms operated in Sri Lanka has caused
concerns among local fishermen, who depend on the
sea for their livelihoods.

Sri Lanka has got favourable environmental
conditions to develop a large-scale sea cucumber
industry, however, given the limitations on sustainable
production from wild sea cucumber capture, access to
a regular supply of wild juvenile sea cucumbers for
culture, and limited technical skills and knowledge
among intended aquaculture practitioners hindered
the long-term sustainable development of sea
cucumber industry in Sri Lanka, Around 200 species
recorded from Srilakan waters.

Sea cucumber species in commercial catches

Many species of sea cucumber burrow in the sea bed,
and this action is a major source of bioturbating, which
allows other species to flourish on.the seabed. The
sea cucumber species found in commercial catches.
Catches include three Actinopyga , Bohadschia,
Holothuria, Stichopus, Thelenota ,Acaudina
molpadioides,and include Halothuria scabra, H.
nobilis and H. fuscogilva as well as a species already
described from the Seychelles, named “pentard”. .
As a deposit feeder, sea cucumber plays an important
role in nutrient cycling. Their actions reduce organic
loads and redistribute surface sediment, and the
inorganic nitrogen and phosphorous they excrete
enhances the benthic habitat. In this way, they make
excellent bio remediators. These same actions
increase seawater alkalinity, which helps create local
buffers against ocean acidification, supporting the
survival of others coral reefs. Sea cucumbers are food
others species, and have complex symbiotic
relationships with. '

Sea cucumber processing

Divers use either net bags or plastic barrels to
transport live sea cucumbers to the shore. Different
sea cucumber species are processed in. different
ways. Altholgh there' are some modifications from
species. The major processing procedures involve the
following steps.

1. Grading and cleaning

After sea cucumbers are brought to the landing site,
they are graded and cleaned in seawater to remove
dried slime, sand and other extraneous particles.

While cleaning, the animals are Ssqueezed to remove
the water absorbed during storage.

2. Evisceration

The internal organs (intestines, gonads and
respiratory track) are then removed by making a small
slit near the posterior end with a sharp knife.

3. Boiling (first time)

After evisceration, sea cucumbers are boiled in a
clean 1,000-litre barrel. Sea cucumbers are stirred
during boiling. Boiling time depends on the species,
and a wire mesh is used to remove the boiled product
from the barrel.

4. Storage in salt or burying

The boiled product is either stored in salt or buried in
moist sand to activate bacterial decomposition.
Storage time depends on the species.

5. Boiling (second time)
All species are boiled once again to destroy any
bacteria, which could damage the outer layer.

6. Drying

Drying is one of the most important operations in the
processing of sea cucumbers. Sun drying is
considered to be better than smoking. Sun drying is
quite common and boiled sea cucumbers are
transferred to drying platforms or mats for sun drying
Sea cucumber trade and export

There are no records of local consumption of sea
cucumbers within Sri Lanka. Sri Lankan sea
cucumbers are exported to countries like Singapore,
China, Hong Kong, and Taiwan where they are highly
prized and the delicacy sells for hundreds of dollars
per kilo, bringing the much-needed foreign exchange
to Sri Lanka. The import price per kilogram of Sea
Cucumber into Sri Lanka over the last five years has
been quite varied. The mast recent data shows that
the price has increased to 31.70 US dollars per kg in
2021. Based on this trend, it is predicted that the
import price per kilogram of Sea Cucumber into Sri
Lanka will be around 33.90 US dollars per kg in 2023
and 36.10 US dollars per kg in 2024.

In 2020, Sri Lanka exported about 326 tonnes of sea
cucumbers worth Rs 1.5 billion and has become an
important source of income for fishermen in the north,
east, and north-western coastal region.
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Since there is a growing demand for sea cucumber in
the export market, the Sri Lankan government has
taken steps to promote sea cucumber farming among
the local fishing communities to support their
livelihood and bring much-needed foreign exchange
to the country.

Management

Management measures There are no effective
' management measures in place to ensure
sustainability of the sea cucumber fishery in Sri
Lanka. Although most sea cucumber fishermen are
aware of the negative impacts of the fishery and the
rate of resource depletion, the high revenue that this
fishery brings, the low amount of fishing effort
leyuited, and lile sUaicily o aileiigic sUUrces of
income of the same magnitude. Earlier farmers used
to have sea cucumbers only for six months of the
year, now fishermen have them year-round. This has
helped many northern farmers grow their businesses
without harming the natural sea cucumber population
(Dissanayake and Wijeyaratne,. 2007).

Recognizing the need to implement suitable
management plans for the sustainable use of sea
cucumber resources in Sri Lanka, the National
Aquatic Resources Research Development Agency
(NARA) has started a project on sea cucumbers
under the technical assistance of the Food and
Agriculture Organization of the United Nations (FAO).
The project aims to implement the following activities.
Carry out both fishery dependant and fishery
independent surveys in the major sea cucumber
fishing areas to determine the stock status of sea
cucumbers.

Implement suitable management plans (based on
survey results) to ensure the sustainable use of sea
cucumber resources through the active participation
of communities that are directly involved in fishing
activities.

Provide sufficient training to NARA research staff in
order to enable them to carry out and supervise sea
cucumber surveys in other parts of Sri Lanka.

In Sri Lanka, research on holothurians or any other
echinoderm species is at a very preliminary level.
Intensive research needs to be undertaken the
reproductive biology and ecology of sea cucumbers,
as well as determining stocks, in order to prepare and

implement a management plan for the sustainable
use of this resource. ophic levels.

(35;
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s ~ CRISPR THE

GAME CHANGING TECHNOLOGY OF
MODERN AGRICULTURE

The scientific and agricultural communities have long
understood that climate variability can increase crop
failure and potentially causing food shortages.More
extreme weather patterns will continue to negatively
impact Global Food Security .

To help combat growing concerns over food security
some University researches and agrarian- companies

are novel gene editing technologies to modify staple
crops to make them more tolerant to changing climate
and its associated perils .

The emergence of genome editing technology has
allowed manipulations of DNA sequences in genome
to precisely remove or replace specific sequences in
plants resulting in targeted mutations.In plants
genome editing is an attractive method to generate
improved crop varieties.Genome editing is thought to

be simple to use and has a lower risk of off -target

effects compared to classical mutation breeding.

Recently scientific attention has been directed to a
new molecular technique called CRISPR(Clustered
Regularly Inters-paced Short Palindromic Repeats)
gene editing technology for introducing commercially
desirable traits in crops.lt is believed that CRISPR can
have a positive impact on food productivity,quality and
environmental sustainability. This will become more
important as the population continues to grow and
there is a less availability of arable land and water
resources, due to environmental changes.

CRISPR is widely used in United states and
china.Institute of Neuroscience in Shanghai,one of
the most successful young CRISPR researchers in
the country.This technology is followed by Australia
and Canada.Emanuelle Charpentier and Jennifer
Doudna were awarded with Nobel prize in
Chemistry(2020) for discovering and developing
CRISPR/Cas 9 system.It has two components joined
together .A finely tuned targeting device (a small
strand of RNA programmed to bind to a specific DNA
sequence) and a strong cutting device ( an enzyme
called Cas 9 that can cut together a double strand of
DNA at the binding site.Once inside the cell CRISPR
system locates the DNA, it is programmed to find .The

CRISPR seeking device recognizes the binds to the -

target DNA.The cell automatically incorporates the
new DNA into the gap when it repairs the broken DNA.

2 ATHARSHINI THIVAHARAN
/= 33RD BATCH,

Recently an easier method has emerged based on
bacterial typell CRISPR cas immune system .It allows
targeted cleavage of genomic DNA guided by a
customizable small non-coding RNA results in gene
modification by both non-homologous directed repair
mechanism.CRISPR is used to create plants with
genes resistant to harmful bacteria,fungi and insects.
When testing CRISPR for rice mutants, results
showed that both target genes(OsPDS and OsBEL)
could be efficiently mutated in transgenic rice plants
using CRISPR-Cpf1.It was found that CrRNA with full
length direct repeat sequence exhibited considerably
increased effeciencies compared to mature CrRNAs.

CRISPR cas gene editing offers advantages in giving
precision that was previously not possible in and
allowing the induction of mutation without the
presence of trans-gene in final plants,

The CRISPR process differs from conventional Gene
Modification.GM plants usually obtain foreign genetic
materials, however CRISPR only edit their own
genes.In generating CRISPR targets the pre-existing
nature derived gene variability within crop family to
bring about targeted variation and it does not use
classical GM crop production which insert exogenous
or foreign DNA from a vector into the plant genome .
Further researches are going on based on
development of resistant genes to pests and diseases
and also for the development of tolerance to harsh
environmental conditions.This _ improves
sustainability,quality, productivity of  agricultural
crops.This can cause vast revolution in agriculture
that is why CRISPR is considered as the game
changer of modern agriculture. This enables satisfying
food requirement of future populations efficiently, by
utilizing available limited resources with the help of
gene editing technologies.
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