ABSTRACT

Salinity is amonz the major sresses prevailing throughout the world that seversly Hmirs
oop establishment and production. Every cop has an intra-specific penstic vaniation that
enables it w0 cope with vanable emvironmental comdibons around the globe in varoos
seasons. Hence, this peoetic warability is a good tool o explodt permplasms while
looking for salt-tolerant senotypes that can be wtilized to grow on salf-affected areas.
Further, the selected cultivars cam be effectively used by plant treeders and molecular
hinlogists for the inprovement of salinity telerance n a oomber of mmpertant 2 gricultoral
aops. In the presemt smdy, &t was planned to evaloxte some effective physiologcal
binchemiral and molecnlar atmibutes o capola (Braszior ageus L) crop which can be
emploved for development of salt-tolerant crops with hish commencial vahes. For this
parpose, @ munber of expenments were camed our. Ininally, screening expermments were
caried out af permination and eardy vegemtive prowth to soreen ot salt sensitive and salt
tolerant canola coltivars. Experiments were carmied according to completely mandems red
desizn (CRI) with 3 fctors (rultfvars and salt stress) and 3-8 replicates according to the
peed of the experiment and parameter under study. Screened ot salt tolerant and sale-
semsptive cultivars were subjected to 200 mM NaCl stress i anether s=t of expenments,
w evaluate their perfrmance in terms of mowth won upake, water mltons. m@s
exchange atrimes, chlorophyll fhorescence studies, and differential expression of
zenes. Fesponse of all the coltivars was observed to vary under the infhience of salt sess
with 3 consistent refuction m Fermination percentage with an imcrease in salinify siress.
In all camola coltivars, a consistent delay was observed in mean emergence time with the
merease in salinity level. Canola cultivars differed sigpificantly under control and saline
conditions 35 regands seedling length, roor lenzth, seedling fesh weizht. sesdling dry
weipht, and seedlimz viper index. Inmposition of salt smess caused a significant reduction
m shoot fTesh weight at the vegetative prowth stage. Proline, ghyrine befaine. and mtal
saluble profein comfents were also observed to be hipher in plants srowm under salt soess
s compared to those prown under pon-saline conditiens. There was a marked moease in
shoot Na® cootents in all canola cultvars evaloated, when prown under salt siress.
Simdlarly, salt stress significantly redwced shoot K contents in the cultivars undsr study.
There was an overall decreass in shoot Ca™' concertration. Shoot CT concentration was
also observed to increase signiScantly in all the culthvars, on the imposition of salt stress
m the rooting media Shoot E'™a' decressed significantly under the inflwence of salt
siress. Ca™/Na' comsistentty decreased in all cultivars, under the effect of 200 mM NaCl
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meatment. Nistrient ailization eficency decreased significantly in all the cultivars on the
mmposition of salf stress m the rootng mediom. There was a highly siznificant mmpact of
salt stress on chlorophyll comtents in plants zrown under saline moting medim I
response to salinidy in the rosting medium. the pet C0: asumilation ate was obsarved o
reduce. Saline rooting medivm affected transpimation rate, siznificantly, and cansed an
overall edocton in Tanspiration rate in all cultvars. Water use efficiency of all the
cuttivars decreased under the influence of salimity in the rooting medium  In plants erown
umder saline conditon. the hiphest water use efficiency was observed in Dunkled, while
the lowest water use efficiency was observed in Cyclome apd Oscar. Stomatal
conductance also decreased umder the influence of salinity m the extemal emvironment.
Sub-stomatal 00 concentration was also significantly affected by salt stress and the
values were lower in plants zrown in saline moment sohition s compared to those prown
m mop-salme condifion. Feposition of salt stress oo canola cultivars caused significant
wariation in Hy O contents examined i leaves. The levels of H;O: contents were lower in
cultivars comsiderad tolerant to MaCl stress (Faisal Canela, DGL, Dunkled and CON-IT)
when grown mnder 200 mM NaCl level Howewver, the level of H:Ch coofents was
remarkably hisher in culivrs considered sensigve to Nall siress (Legend and Cyclone)
when srown under 200 mM NaCl level. Catalase contents consistentdy increased m plants
Zrown under salf sress as compared to those prown umder nop-saline conditioms
Perpxidase contents also increased in plants srown mdsr alt stress a3 conpared o those
gown mder non-saline conditions Similarly, sperowide dismaze coofents alse
consistently miTeased in plants prown under salt stress as conpared to those zrown under
comirol. Salt stress was observed to canse photo-damages to the tylakoid membranes of
chloroplast and redoce efficiency of the light-dependsnt reactions of photwsyntesis. In
the present study, it was observed after the OJIF t2st that Fo decreased sipnificantty in all
for cultivars umder stady, on the impositon of salimity stess while Fm decreased
significantly in cultivars DGL. Legend, and Oscar, and there was no statistical difference
m maximal fleorescence in the culdwar Dunkled FwFo and FuFm decreased
sigmificantly in all fur coltivars under stady, on the mpesiton of salindty stress.
Efficiency mdex expressed as the density of reaction cemters per chlorophyll complex
mcreaced significantly in all four cultivars under study, oo the imposition of salinity
siress. Similarly, absorption fhux per active reaction ceofer and the mbo of actve to
mactve reaction centers decreased sipnificantty m all fmar culivars. Enerey £ trapped
by cme active reaction center also decreased sippificantly. Thess fndings depicted that
there is some photo-damazs canzed by applied salinity thar might have been cansed by



oxidative siress 25 depacted by antoradant level and HyOh contents. Fhuorescence shudies
using ChalPANM-100 also revealed that the guanfom wield of PSIO was observed
derease under salt sress. ETR. I was also observed to decrease i cultivars DGL.
Legend, and Oscar. However, ETE. I was observed to indrease in all the cultivers oo the
imposition of salt stress showing that cyclic ETE. has also been contribuged. Cyclic ETR
and WP were observed to increase umder salt smess. In conchasion, salt tolerance of
canola was found to be associated with relative growdth, photosynibetic capadity, and kizh
o' and acoopmilation of esmotica. Differentially expressed genes (DEGs) supporied the
data for physsolomcal and biochemical atmibates. The differennally expressed zemes
(DEG) were observed to be involved m the regulation of snic conceniTation, actvation
of FuBiC0, formartion of anfiowidant enrymes, cell sigpaling of transaiption fcors
acting for the repulation of other patbwarys, and even gene eeulation. Sienificant DEGs
inchided sodium hydrogen exchanger (WHX). sodimm transparter (HET), potassium
mansparter {(POT), Wa-F-C] co-transporter (WCEED), oyclic muclsotide-zated ion charmsl
I (CHGCT), mechanesensitive ion chanmel (M5L), pofmssium chanmel (FOF), chloride
channel (CICa). calmodulin {Calm), calmodulin hindine tanscriptional activator
(CETA], calchmn ramsporting ATPase (Ca-ATPass), varuolar ATPase (W-ATPaze), heat
shock profein: (HSF). lae embryogenesiz atundant protems (LEA), Fe-superoxide
dismuze (Fe-500). Co-superoade dismutase (Co-500), Mpo-amperoxide dismumse
(vn-S0D), camlase (CAT), peronidaze (PODY), temoplast intrinsic protemn (TIF), plasma-
membrane intrmsic protein (PIF, mucdeoplasm imtrinsic protein (WIF), expansins (EXP),
cell wall imfegricy amd stress response component (WSC), MAC domain conmiming
manscripon factor (MAC), ethylens responsive transcriphion Scior (ERF), MYB domam
confaming tmmsaipton  factor  ((MYB), bIP tmamscripton facter  (pIIF, 1-
aminpcyclopropane-1- carbenylic add tmpsomption facor (ACC), hear shock
manscripmon factor (HSF). The differentially expressed genes (DEGs) were observed
be imvelved in the regulation of lonic concentration, activatdon of FuBisCO, formation of
antiovddant enzrymes, cell siznalins o ranscrption facors actng for the egulation of
other pathwrys, and even pene repalatgon It s conchuded that emes expressed in the
cultvar Dhmkled prowide supportme evidence for the documented tolemnce of the
oultvar and relates 1o the regolation of iomic concemiration actwation of RuBisCO,
formation of antiowidant enrymes, cell sipmaling or mnscripton Hoiors ading for te
regulation of other pattways and even gene regulation umder salt smess.
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