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EFFECTSOFSALTSTRESSONGERMINATION,GROWTH,YIELDANDIO
NSCONTENTOFMUSTARD

ABSTRACT

A potexperimentwasconductedatthenethouseof A groEnvironmental ChemistryL aboratoryofthe
Departmentof Agricultural Chemistry,Sher-e-BanglaAgricultural University, Dhaka
1207.Theexperimentwascarriedouti npotsduringNovember,2019toFebruary2020toobservethe
effectsof saltstressongerminati on,growth,yiel dandi onscontentof mustard. Theexperimentwaspe
rformedusingtwocultivars(SAUSarisha-1landBARISarisha9) and fivesalinitylevels(0,3,6, 9
and12dSm™).The experimentwasset
inCompl etel yRandomi zedDesign(CRD)havingtwof actorswiththreereplications. Themaximu
mgerminationpercentageof seedsand plantpopulationper potwasfoundinBARISarisha 9.The
tallestplantwasfound inBARISarisha 9.BARISarisha 9achievedmaximumbranchesplant
! totaldrymatter,siliquaeplant ™, |engthofsiliqua,numberof seedssiliquat

! Betweenthetwovari eties,thehi gherseedyi el d(4.69gpot ) wasfoundinBARI Sarisha9.
Indifferentsalinityl evel s,highestgrowthandyiel dcontributingcharacterswerefoundatOdSm

! Thehighestseedyield(6.13gpot

hwasal sorecordedatcontroltreatment.Whencombi nedeffectsof varietiesandsalinityl evel swerec
onsidered, highestseedyiel d(6.29gpot)wasfoundinBA RI Sari shadwithOdSm
Yevelandat3,6,9and12dSm salinityl evels,itperformedbetterthanSA U Sarisha-

1.TheK contentwashigherinBARI SarishaSthanSA U Sarisha-

1.TheK contentdecreasedsi gnificantlywithincreasing

thesalinityl evel.NacontentwashigherinSA U Sarisha-1thanBARI

Sarisha9.Nacontentinthevari etiesincreasedsi gnifi cantl ywiththeincreasingsalinitylevel . Thevar
ietyBARI Sari sha9showedbettermorphol ogi cal ,yiel dandyi el dcontributingcharactersthanthose
of SAUSarisha-1.
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Chapter 1
Introduction




CHAPTERI
INTRODUCTION

M ustardbel ongstothefamilyCruciferaeorBrass caceae,i soneofthemostimportantoil cropso
ftheworl daftersoybeanandgroundnut(FA O,2012).Brass canapus,B.campestrisandB.junc
eaarethethree species of mustardthoseproduceedible oil.Itisoneof
themostimportantandwidel ygrownoil seedcropsi nBangl adeshwhi choccupying0.483millio
nhectareoflandandin2012thetotal producti onwas0.525millionmetricton(AlS,2013).V eget
abl eoil sandfats(li pi ds)constituteanimportantcomponentof humandi etandoil sof plantorigin
arenutritionallysuperiortothatof animal ori gin(Singh,2000).1ti snotonl yahi ghenergyfoodbu
tal soacarrieroffat-

sol ublevitaminsincludingvitaminA,D,EandKinthebody.InBangl adeshiti sanimportantsour
ceof cookingoilthatmeettheonethi rdofedi bl eoil requi rementofthecountry(Ahmed,2008).C
umilla, Tangail ,Jeshore,Faridpur,Pabna,Ra shahi,Dingj pur,K ushtia,Kishoregonj,Rangpur
andDhakadi strictsarethemaj ormustardgrowingdi strictsof Bangladesh(BBS,2011).Bangla
deshhasbeenfacingacuteshortageofedi bl eoil forthel astseveral decades.Forthatitneedstoim
portoilandoil seedstomeetupthedeficitofedibl eoil . Ourinternal productioncanmeetonl yabou
t21%o0f ourconsumpti onwhi chcanmeetonl yafracti onofthecookingoil ,requirementoftheco
untryandtherest79%i sneededtoi mport(Begumetal .,2012).Duetoi nsufficientoil production,
ahugeamountofforei gnexchangeinvol vingover160millionUSS$i sbei ngspenteveryyearfori
mportingedibl eoil sinBangl adesh(Rahman,2002) .M ustardseedcontai nsabout40-45%
oilandbyincreasing

producti onof mustardwecanmeetuptheshortageof edibl eoil. Theaverageyiel dofmustard(1,0
87kgha
hinourcountryisalarminglyverypoorcomparedtotheadvancedcountrieslikeGermany,Fran
ce,UK andCanada. Atpresenttheworl daverageyiel dofmustardis1,575kgha’(FAO,2012).
Brassi ca(genus of mustard)has threespeci esthatproduceedibl eoil ,theyare B.napus,

B. campestrisandB.juncea.Amongthem,B.napusandB.campestrisareofthegreatestimport
anceintheworld’soil seedtrade. I nthi ssubcontinent, B.j unceai sal soani mportantoi | seedcrop.
Untilrecently,mustardvarietiessuchasT ori-7,Sampad(Brassi cacampestris)and Doulat

(Brassica juncea)were mainlygrowninthis country.



Recentlyseveral vari etiesof highyi el dingpotenti al characteri sticshavebeendevel opedbyBan
gladeshAgricultural Researchinstitute(BARI).

Seedyi el dandotheryi el dcontributingcharacterssignificantl yvariedamongthevari etiesofrap
eseedandmustard(BARI,2001).Uddinetal .(1987)reportedthattherewasasi gnificantyielddif
ferenceamongthevarieti esof rapesandmustardwiththesamespeci es.Singhetal .(1999)found
oilcontentvariationduetodifferentvari etiesanddi fferentmethod. Theyestimatedoil contento
fdifferentvarietiesfromdifferentspeci esandhi ghestoil content(44.3%)fromvarietyPY S841(
B.campestris)andlowest(40.8%)fromKranti(B.juncea)bySoxhletmethod.Inbol dpercol atio
nmethod,theyfoundhighestoil content(44%)inthevarietyPY S841(B.campestries)andlowes
t(40%)inPBC221(B.carinata).JahanandZakaria(1997)observedtheperformanceof sevenlo
calandthreeearlyvari eti esof rapeseed, mustardandcanola. Thevarieties  differedwithrespect
tooail contentofseeds.Ingeneral, localvarieties
hadhi gheroil contentcomparedtoexoti cvari eties. T hehigheroil contentof41.85%wasf oundi
nSonali sari shawhi chwasi denti cal tothatf oundinSampad. T hel owestoil contentof 30.90%w
asfoundinBLN-

900.1tiswel Iknownthatvarietyplaysani mportantrol e nproduci nghi ghyi el dof mustardbecau
sedifferentvarietiesperformdifferentlyforthel rgenotypiccharacters.|mprovedvari etyisthef
irstandforemostrequirementforiniti ationandaccel eratedcropproductionprogram. Thereares
omeHY V sof mustard,whichhavebeenrel easedbytheSher-e-

BanglaAgricultura University(SAU),BangladeshAgriculturalResearchinstitute(BARI)an
dBangladeshinstituteofNuclearAgriculture(BINA).Y iel dcontributingcharactersandyieldo
fdifferentvarietyvariedsignificantly(Mamunetal.2014,BARI,2001).Theyieldof mustardin
Bangladeshhasbeenincreasedobviousl ywiththei ntroducti onof highyiel dingvari etiesandim
provementof managementpractices.

Salinityistheprocessof accumul ationof sol ubl esalts,bywhichsalinesoil sareproduced. Soil sa
linityisamaj orconcerntotheagriculturel naridandsemi-

aridregions.A ccordingtoanestimati ononethirdoftheworld’ sl andsurfacei saridorsemi-
arid(4.8x109ha.),outofwhichone-

hal fi sestimatedtobeaffectedbysalinity.Highsal tcontentinthesoi l af f ectsthesoil porosityanda
| sodecreasesthesoil waterpotential that results
inaphysi ol ogical drought. Theproblemsof salinization

areincreasi ng,eitherduetobadi rri gati ondrai nageoragri culturepracti ces.Despiteitsrel atively
smallarea,irrigatedl andisestimatedtoproduceone-thirdoftheworldfood.



Highsalinityl owerswaterpotential andinducesi oni cstress,andresul tsinsecondaryoxidatives
tress.|tseverelylimitsgrowthanddevel opmentof pl antsbyaffectingdifferentmetabolicproce
ssessuchasCOzass mil ation, oil andprotei nsynthesi s. Thecompositi onof sal tsi nlargeamount
smostlyissodium,cal ciumandmagnesiumchl orideandsul fatei onsandinrel ativel ysmallamo
untsarepotassium,carbonates,bi carbonates, borateandl i thiumsal ts.Whenpl antsareex posedt
osaltstress,theyadaptthei rmetaboli sminordertocopewiththechangedenvironment.
Salinityisoneofthemaj orenvironmental stressesaffectingpl antgrowthanddevel opmentandr
esultsinsevereagriculturall osses.Itaffectsnutrientuptake(V arshneyetal .1998)andmetabol i
cactivitiesinplants(Singhetal .,2001).A ctiveosmoticadjustment causes positive effect on
growthprocesses(Turner, 1981).
Osmoti cadj ustmenthel psintwowaysundersal inecondition;i)tomakepl antscapabl etouptake
waterundersalineconditionandii)tokeepstomataopenbymai ntai ningturgidoftheplantcell: T
hemagnitudeoftheeffectofsalinityvari edwiththepl antspeci es,typeandl evel of salinity(Bishn
oietal.,1987).So,plantspeci es/vari eti estol eranttohi ghl evel of sal tareessential fortheutili zati
onofthehighl ysaltaffectedsoils.

InBangl adesh,over30%o0fcultivatedareasarei nthecoasta bel t. Outof 2.85millionhectaresof|
andonly0.88millionhectaresarearabl el ands,whi chconstituteabout52.8%ofthecul tivabl ear

eas. T hisareai saffectedbyvaryingdegreeof soil salinity(K arimetal .,1990).M oreover, thesalt

affectedareai sincreasingdaybyday.Butsalinityaffects growthand
yieldattributesof Brass caspeci es(Javai detal .2002).
Therefore, therewasagreatopportunitytoadoptthe salttol erantrapeseed

andmustardvarieti esinthecoastal bel t. Amongtheoi | seedcropsB.JunceaandB.napusarethea
mphi biandi pl oi dinori gin. T hisexperimentwasconductedtoi dentifythebettervarietiesof rape
seedandmustardtol eranttodifferentsalinitylevel sconsi deringyi el dandcomponentcharacter

S.

Therefore, keepi ngtheabovepointsinview,thepresentworkwasundertaken:
I.  toobservetheeffectof salinityongerminationandgrowthperformanceof mustardatdif
ferentstages,
[1.  toobservethebio-massandseedyiel dofmustard,
[1l.  tostudytheionicbal anceinplantsand
IV. toselectcomparativelymoresalttolerantmustardvariety.
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Review of literature




CHAPTERII

REVIEWOFLITERATURE

Mustardand rapeseed areimportant oilcropof Bangladesh which
contributestoal argeextenti nthenati onal economy.Buttheresearchworksdoneonthi scropwit

hrespecttoagronomicpracti cesarei nadequate. ltsgrowthandyiel daredeterminedbyvariousfa
ctorsofwhichsalinityi soneofthemostimportant.Averylimitedworkshasbeendoneinvolving

thesali nitywiththemustard(rapeseed)vari eties. Someoftheworkappli cabl etothepresentstud

yhasbeenreviewedbel ow:

2.1 Effectofvarietyondifferentcropcharacters
2.1.1 Plantheight

Ahmedetal .(1999)statedthatthetal | estpl ant(102.56cm)wasrecordedonthevarietyDaul at.N
osignificantdifferencewasobservedonpl anthe ghtbetweenDhaliandNap-85009.

ZakariaandJahan(1997)observedthatDhali gavethetal l estpl anthei ght(142.5cm)whichwass
imilarwithSonali(139.5cm)andJaprai (138.6¢cm). Theshortestpl anthel ghtwasobservedinTo

ri-7(90.97cm)whichwassi gnificantlyshorterthanothervarieties.

AnexperimentwasconductedattheRegional Agricultural ResearchStation(RARS), Jeshore(
AEZ-11,HighGangesRiverFloodplain)during2003-

2006toeval uatetheresponseof differentvari etiesof mustardtoboronapplication.Boronapplic
ationwasmade atOandikg hal.
ThevarietieschosenfromB.campestriswereBARI Sarisha6,BARI Sarisha9andBARI Sarisha
12.TheB.napusvarietieswereBARI Sarisha7,BARI Sari shaBandBA RI Sarishal3.Amongth
evarieties,BARI SarishalOandBA RI SarishallwerefromtheB.junceagroup. Theseedyie dw
aspositivel yandsi gnificantlycorrel atedwiththeyiel dcontributingcharactersviz.podsplant”

1 seedspod,and1000-

seedwei ght,butnotwithplanthel ghtandpodl ength(Hossainetal .,2012).

Hossainetal .(1996)observedthatthehi ghestpl antwas nNarenda(175cm),whichwasi dentica
IwithAGA-95-21(166¢cm). TheshortestvarietywasT ori-7.



Mondal etal .(1992)reportedthatvari etyhadsi gnificanteffectonplanthei ght. Theyfoundthehi
ghestplanthei ght(134.4cm)inthevarietyJ-5004,whi chwasi denti cal withSS-
75andwassignificantlytall erthanJS-72andTori-7.

Yadavet al. (1994)suggested that the plantheight wasgreaterin  cv.Vaibhav
(167cm)ascomparedtocy.Varuna(158cm).InJodhpur,India,Singhetal .(2001)observedthat
thel ocal cultivarwastall erascomparedtocul tivarT-
59(158cm).RanaandPachuari(2001)quotedthatpl anthei ghtwasrecordedsi gnificantly
higherincv. TERI(OE)M 21(177cm)ascomparedtocv. TERI(OE)R15(129¢cm).

ShahandRahman(2009)observedthatsi gnificantlyhigherpl anthei ghti nrapeseedgenotypeR
M-159-2(180.8cm)ascomparedtogenotypeRM-152-2(180.7cm),Pak-
Cheen(177.1cm)andRM-

182(176.0cm).Laluetal .(2010)atK anpur(U.P)observedthatamongdifferentmustardgenot
ypes,planthei ghtof genotypeRGN-

152wassi gnificantlyhigher(184.7cm)ascomparedtoothergenotypesi nnormal sowingandinl
atesownconditioncv.RGN-145exhibitedsi gnificantl yhigher(118.5cm)plantheight.

Rashidetal .(2010)inafiel dexperimentobservedthatthevarietyBARI Sharisa-

15wasofthetal | planttypeandthatotherswereofi ntermedi ateandshortstructurei nplantheight.
Afrozetal .(2011)observedthatcv.BARI Sarisha-

6exhibiteds gnificantlyhigherplanthei ght(96.7cm)ascomparedtocv.BARI Sarisha-
9(84.9cm).Kumarietal .(2012)observedthathybridDM H-
1recordedsignificantlyhigherplanthei ght(212cm)overcv.Kranti(203cm)
andhybridNRCHB-506(196¢cm).

2.1.2 Branchesplant

Theyieldcontributingcharacterssuchasnumberof primary,secondaryandtertiarybranchesar
ei mportantdeterminantoftheseedyi el dofrapeseedandmustard.V ari etiesamongBrassi caspe
ciesshowedamarkedvari ationi nthearrangementofthebranchesandthei rnumberperpl ant.

AliandRahman(1998)foundsi gnificantvariati oninplanthei ghtofdifferentvari etiesofrapesa
ndmustard.

BARI(2001)foundthatthenumberof primary branchesperplantwashigher(4.02)inthe
variety SS-75 andlower(2.1) in the variety BARISharisa-5 underpoor



managementundermedi ummanagement,thehi ghernumberof primarybranchesplant”
lwasfoundin BARISharisha-6(5.5)andlowerinBARI Sharisa-
8underhighermanagement. Thehighest numberof primarybranchesplant™
LwaswithBARISharisha-6(5.9) and lower (3.0) withNap-248.

Hossainetal .(1996)statedthatthevarieti eswerestati sti cal | ydi fferentwi threspecttonumber
ofprimary  branches. Themaximumnumberof primarybrancheswasrecordedintheHyol a-
401(5.0)andtheminimumnumberwasrecordedinSemu-249/84.

ZakariaandJahan(1997)foundthatthel ocal varietiesTori-

7andSampadproducedthehi ghestnumberof primarybranchesplant”
1(4.07)whichwasatparwithB L N-900. Theminimumnumberofprimarybranchesplant
1(2.90)wasfoundinJataraiwhichwasi denti cal tothosefoundinHhol e-401andBARI sarisha-
8varieties.

Mamunetal .(2014)conductedafi el dexperimenttoeval uatetheeffectofvari etyanddifferentpl
antdensitiesongrowthandyiel dofrapeseedmustardduringRabi 2011-12underrain-
fedconditionsatSher-e-

BanglaAgriculturalUniversity, Dhaka,Bangladesh.Fourvarieties(BARI Sarisha-
13,BARISarisha-15,BARI Sarisha-16andSA U Sarisha-

3)andfourplantdensities.BA RI Sari sha-13producedthehi ghestnumberofbranchespl ant-
1(6.14)whichwas33.77%higher(4.59)thanBARI Sarisha-15.

Sultanaetal .(2009)carri edoutanexperimenttoeva uatetheeffectofirrigationandvarietyonyie
|dandyi el dattri butesofrapeseed. SA U Sari sha-1producedthehi ghesthumberof branches
perplant (5.43) which wassignificantlyhigher thankollania(4.80)andlmprovedTori-
7(4.40).

M ondal andlslam(1993)reportedthatvari etyhadsi gnificanteffectonpl anthei ght. Theyf oundt
hehi ghestpl anthei ght(134.4cm)onthevari etyJ-5004,whichwasi denti calwithSS-
75andwassignificantlytall erthanJS-72andTori-7.

Yadavetal. (1994) reported thatthenumberofprimaryand secondarybranchesplant
Lwasrecordedhigherincv.V aibhav(5.9and13.7)ascomparedtocy.V aruna(5.3and13.0) . Divy
aexhibitedsi gnificantl yhighernumberof primarybranches(4. 7plant
Hovercv.Kunthi(4.0plant

1y.Singhetal .(2001)observethatthenumberof primarybranchespl ant*wererecordedhigher



incv.PusaBol d(5.63)compared
tolocal cultivar(4.67).RanaandPachauri (2001) quotedthatcv. TERI(OE)M 21recorded



highernumberof primarybranches(6.8pl antt)ascomparedtocv.Bio-902(6.2plant”
1).

Kumaretal .(2008)reportedthatthenumberof branchesi nBrassi caspeci eswassignificantl ygr
eaterinB.junceacv.K ranti(14.8plant™*)ascomparedtoB.junceacv.Urvarshi(14.6plant”
1y,B.napuscv.GSL-1(11.9plantt),B.napuscv.Hyol a-401(8.5plant
1,B.carinatacv.Kiran(5.42plantY)and B.campestriscv.NDY S-2(5.2plant ™).

Afrozetal .(2011)observedthatcv.BARI Sarisha-
9exhibitedsignificantlyhighernumberof branches(3.30plant”
hascomparedtocv.BARI Sarisha-6(1.59plant

1. Kumarietal .(2012)observedthathybridDMH-

1recordedsi gnificantlyhigherprimaryandsecondarybranches(7.6,18.5plant”
HoverhybridNRCHB-506(7.2,17plantt)andcv.K ranti(6.5,15.7plant ™).

2.1.3 Number ofsiliquaeplant ™

Sultanaetal .(2009)showedthatK ol | ani aproducedthehi ghestnumberof siliquaepl ant”
1(94.96)whichwas significantlyhigherthanSA U Sarisha-1and ImprovedTori-
7(89.97and78.28)respectively.

Mamunetal .(2014)conductedanexperimentandf oundthatmaximumsili quapl ant”
1(126.90)wasobtai nedinBARI Sarisha-

13whichwasmorethanthreeti meshi gherthantheminimumnumberofsiliquapl ant
1(50.10)producedbySA U Sarisha-3.

Hossainetal.(2012)foundthatBARI  Sarishallproducedthehi ghestnumberof podspl ant-
1followedbyBARISarishal0.BARI Sarisha7,BARI Sarisha8,andBARI Sarishal3produced
stati sticall ysimilarnumberof podspl ant- 1inthecontrol pl ots.

JahanandZakaria(1997) reported thatin caseof numberof siliquaeplant
! thehighestnumberwasrecordedinBLN-900(130-
9)whichwasidenticalwiththatobservedinDhali(126.3).Tori-

7hadthel owest(46.3)numberofsiliquaeplant™.

Mondal etal .(1992)statedthatmaxi mumnumberofsili quaepl ant *wasinthevari ety J-
5004whi chwasi dentical withthevariety Tori-7.Thel owestnumberofsiliquaepl ant”
1(45.9)wasfoundinthevari ety SS-75.



Sharma(1992)atGwalior(M odhaProdesh,India)observedsi gnificantlyhighernumberofsili
quaeincv.Kranti(281.9plant t)ascomparedtocy.V arun(226.7plant ™).



SimilarlyY adavetal .(1994)al soquotedthatnumberofsiliquaepl ant

Lwashigherincv.V aibhav(363)ascomparedtocy.V aruna(257) . Divyarecordedsignificantlyh
ighernumberofsiliquag(132plantt)overcv.GM-2(97plant”

1y Sharmaetal .(1997)emphasi zedthatmustardcv.RH-
819exhibitedsignificantlyhighernumberofsiliquae(421.3plant™*)overRH30(348.9pl ant ™).

L axminarayanaandPoornachand(2001)observed

thatcv.Krantirecordedsi gnificantlyhighernumberofsiliquag(260pl ant
Hovercv.Divya(208plant™t).Singhetal .(2001)observedthatnumberof sili quae(pl ant”

Hwassi gnificantlyhigherincv.PusaBold

(257)ascomparedtocv. T S9(198).RanaandPachauri (2001) quotedthatnumberofsiliquaepla
nt

Lwererecordedsignificantlyhigherincv. TERI(OE)R15(285)ascomparedtocy.Bio902(238).

Kumaretal .(2008)suggestedthatthenumberof siliquaepl ant

1inBrassi caspeci esweresignificantlyhigherinB.carinatacv.Kiran(277)ascomparedtoB.na
puscv.GSL-1(219),B.junceacv.Kranti(215),B.junceacv.Urvarshi(206),B.napuscv.Hyol a-
401(131),andB.campestriscv.NDY S-2(66).InMymensingh(Bangladesh),Afroz et  al.
(2011) observedsignificantlyhigher number ofsiliquagplant®in cv. BARISarisha-
9(153.3)ascomparedtocv.BARI Sarisha-

6(138.8).Kumarietal .(2012)observedthathybridDM H-
1recordedsignificantlyhighernumberofsiliquae(342pl ant ) overhybridNRCHB-506
(286plant)and cv.Kranti(235plant™?).

2.1.4 Siliqualength

Theshortestpodl ength(4.62cm)wasf oundinthehybridSemu-249/84whichwasidentical
tothose of Semu-DNK _89/218, AGH-7and Tori-7.The longestpod
(8.07cm)wasfoundinBLN-900andHyol a-401(JahanandZakaria, 1997).

Masoodetal .(1999)f oundsi gnificantgeneti cvari ationinpodl engthamongsevengenotypes
of B.campestrisandacultivarofB.napus. Similar resultforpod length
wasobservedbyL ebowitz (1989)andOl sson(1990).

Akhter(2005)reportedthatthevarietyBARI sarisha-
8showedl ongestsiliqual ength(7.30cm)withharvestingat100dayswhichwassi milarwiththes
amevarietyharvestedat90days(7.13cm).



Hossainetal .(1996)statedthatthevari eti esof rapeseeddifferedsi gnificantl yinrespectofsiliqu
alength.Thel ongersiliquawasfoundinhybridBGN-900(7.75cm)thatwassimilartoHyol e-
101,Sampad,DhaliandHyola-51.

2.1.5 Number of seedssiliqua?

Akhter(2005)reportedthatvariationsinnumberof seedssiliqua

Tamongthevarieti esweref oundstati sti cal lysi gnifi cant. Thehi ghestnumberof seedssili qua-
1(23.80)wasfoundfromBARI Sarisha-

8andthel owestwasrecordedas10.78fromBARI sarisha-

11.ThevarietyBARI Sarisha-10andBA Rl sari sha- 7showedthenumberof seedssiliqua
las12.64and22.03respectively.

Mamunetal .(2014)foundthatthenumberof seedssili quarcontributesconsi derabl ytowards
the finalseedyield. Thenumberofseedssiliqua differed
significantl yamongvari etiesbutnotf orplantdensities,whil etheinteracti oneffectof vari ety xp
lantdensitywassi gnificant. Highestnumberof seedssiliqua

1(25.36)wasobtai nedfromBA RI Sari sha-13andBA RI Sari sha-160btai nedthel owest (14.95).

Hossainetal .(2012)foundthatthenumberof seedspod

Tal sovariedsi gnificantlyamongthevari etiesduetoboron(B)application. Theaveragenumber
of seedspod

lrangedfrom12.00t020.67and13.22t027.44intheBuntreatedandtreatedpl ots,respectively.
Themaximumnumberof seedspod(27.44)wasrecordedinBtreatedBARI Sari sha-8.

Sharma(1992)observedthatnumberof seedssiliqua
Yrecordedsignificantlyhigherincv.Kranti(15.0)overcv.Krishna(11.8). Tyagietal .(1995)rep
ortedthatcv.Laxmiproducedsi gnificantl yhighernumberof seeds(12 siliquat)followed
bycv.RH-30 andV arunaY adavetal .(1994)reveal edthatnumberof seeds(siliqua
Yrecordedsi gnificantl yhigherincv.Rohini (14.6)comparedtocv.V ardan(13.5). Sharmaetal .
1997)observedthatnumberof seedssiliqua

Yrecordedsi gnificantlyhigherincv.RH819(12.5)overRH30(11.3).Singhetal .(2001)reporte
dthatamongthecultivarstested,cv.PusaBol drecordedhi ghernumberof seeds(14.0siliqua
hascomparedtoL ocal cultivar(11.2siliqua?).

RanaandPachauri(2001)quotedthatthecv. TERI(OE)R15exhibitedsi gnificantlyhighernum
berof seeds(18.0siliquat)ascomparedtocv.Bio902(13.7siliquat).Singh



etal.(2002)reportedthatcv.Laxmirecordedsi gnificantlyhighernumberof seeds(13siliqua
Hovercv.BSH1(11siliqua?).

Kumaret al. (2008)reported thatthenumberof seedssiliqua*inBrassi caspecies
werefoundsignificantlygreaterinB.campestriscv.NDY S
2(24)ascomparedtoB.napuscv.Hyola-401(21),B.napuscv.GSL -
1(14),B.carinatacv.Kiran(12)andB.junceacv.Kranti(11),B.junceacv.Urvarshi(11).Afroze
tal.(2011)conductedafi el dexperimentandobservedthatsi gnificantl yhi ghernumberof effecti
veseedssiliquartwerefoundincv.BARI Sarisha-6(20.6)ascomparedtocv.BARI Sarisha-
9(13.5).Kumarietal .(2012)observedthathybridDM H-

1recordedsi gnificantlyhi ghernumberof seeds(13.8siliqua™)overhybridNRCHB-506
(13.6siliguat)andev.Kranti(11.7siliqua™).

2.1.6 1000-seedweight

M ondal andWahab(2001)foundthatwei ghtof 1000seedsof rapeseedandmustardvariedfrom
variety tovari etyandspeci estospeci es. Theyfoundthousandseedwei ght2.50-2.659
incaseofimprovedT ori-7(B.campestris)and1.50-1.80g incaseof Rai 5(B.napus).

Y easmin(2013)studi edthatthesi gnifi cantlyhi ghestyi el dwasshowedbyBA RI Sarisha-
9(1448.20kghat). Thesignificantly lowestyiel dwaswithBARI Sharisa-15(1270.10 kgha)

Karimetal .(2000)reportedthatthevari etiesshowedsi gnifi cantdi fferencei nwei ghtofthousan
dseeds. Theyfoundhigherwei ghtof 1000seedinJ-4008(3.50g),J-3023(3.43g), J. -3018
(3.429).

Akhter(2005)reportedthatthehi ghestwei ghtof 1000seeds(3.8g)wasrecordedfromBARI sari
sha-7withharvesting thecropat90days. The | owest1000seedwei ght(2.63
g)wasrecordedfromBARI sarisha-

10withharvestingat100days,whichwass milarwiththesamevari etyharvestingat90and110d

ays.

Sharma(1992)observedthat1000-

seedswei ghtwassi gnificantlyhigherincv.PusaBol d(6.31g)overcv.Varuna(5.26g). Y adavet
al.(1994)quotedthat1000-

seedwei ghtrecordedhigherincv.Rohini(4.9g)comparedtocv.V aibhav(4.6g). Tyagietal .(19
95)reveal edthatcv.RH-30exhibitedsi gnificantl yhi gher1000-seedsweight
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(6.50)followedbycv.V aruna(5.6g)andLaxmi(5.3g).Sharmaetal .(1997)concludedthat1000
-seedswei ghtrecordedsi gnificantlyhigherincv.RH30(6.66g)overcv.RH-819
(4.70g).RanaandPachauri (2001)suggested thatcv.Bio 902recordedhigher1000-
seedsweight(3.16g)comparedtocv. TERI(OE)R15(2.18g).Singhetal .(2001) observedthatth
ecv.PusaBol drecordedhigher1000-

seedswei ght(4.48g)ascomparedtol ocal cultivar(3.55g).Similarly,Singhetal .(2002)recorde
dsignificantlyhigher1000-seedsweightincv.RH30(6.2g)over cv.Varuna(5.6g).

Kumaretal .(2008)reportedthat 1000-

seedswei ghtinBrassi caspeci eswerefoundsi gnificantlygreaterinB.junceacv.Urvarshi(4.57
g)ascomparedtoB.carinatacv.Karan(4.43g),B.junceacv.Kranti(3.88g),B.campestriscv.N
DY S-2(3.78g).B.napuscv.Hyola-401(3.36g)andB.napuscv.GSL -

1(2.91g).Afrozetal .(2011)observedsignificantl yhigher1000-

seedsweightincv.BARI Sarisha-9(2.76g)ascomparedtocv.BARI Sarisha-
6(2.689).Kumarietal .(2012)reveal edthathybridDMH-1recordedsi gnificantl yhigher 1000-
seedsweight(4.11g)overhybridNRCHB-506 (3.82 g)and cv.Kranti(3.52 g)

2.1.7Seedyield

Y adavetal .(2018)conductedduri ngrabi seasonof 2014onthetopi centitled“Effectof planting
geometryongrowthandyiel dof mustard[ Brassi cajuncea(L.)] Varieties”insandyl oamsoil of
N.D.Universityof AgricultureandTechnol ogy,K umarganj,Faizabad(UttarPradesh,India). T
heexperimental comprisedofthreepl antinggeometryviz.,40x 15cm,40x20cm,40x25cmand
threevarietiesviz.,VarunaVardanSandNDR-

8501.Resultsrevea edthatpl antinggeometryof 40x 15cmproducedsi gnificantlyhigheryield.

Akhter(2005)conductedanexperimentattheAgronomyFiel d,Sher-e-
BanglaAgriculturalUniversity, Dhaka,fromNovember2004toFebruary2005toobservethee
ffectofharvestingtimeonshattering,yiel dandoil contentof rapeseedandmustard. Thehi ghests
eedyield(1.78that)wasrecordedfromBARI Sarisha-

7with100daysof harvestingthatwassimilar(1.57tha)withBARI Sarisha-
11harvestedon110days. Thel owestyiel d(1.04that)wasshownbyBARI Sarisha-
8thatharvestedearlier.

11



Rahman(2002)statedthatyiel dvariationexistedamongthevarietieswhereasthehighestyield
wasobservedinBARI Sarisha-7,BARI Sarisha-8andBARI Sarisha-11(2.00-2.50tha
Handthel owestyieldinvariety Tori-7(0.95-1.10tha™).

|slamandM ahfuza(2012) conductedanexperimentattheresearchfiel dof AgronomyDivision,
BARI,Joydebpur,Gazi purduringrabi seasonof2010-2011.BARI Sarisha-

11producedthehi ghestseedyiel d(1472kghat)whileBARI Sarisha-14thel owest(1252 kg
hal).The hi ghestseedyi el dwasrecordedatmaturitystage (1480kg ha
handdecreasedtowardsgreensiliquestage.

Mamunetal .(2014)conductedanexperimentandtheyindi catedtheresul tthatvariety,plantden
sityandtheirinteractionhadsi gnifi canteffectonseedyi el d. M eanscompari sonshowedthatthe
most(1.35that)andthel eastseedyiel d(0.92tha

hwerebel ongedtothepl otshavingBARI Sarisha-13andBARI Sarisha-15,respectively.

Mendhamet al.(1990) showed that seedyield was  variabledueto
varietal differencel nspeci esof B.napus.Simil arfindingswerenoti cedbyChayandT hurling(1
989),andSharaanandGowad (1986).

Afrozetal. (2011)conductedanexperimentatthe
AgronomyField,BangladeshAgricultural University, Mymensingh duringthe
periodfromNovember2007toM arch2008tostudythe effect ofsowingdate and seedrateon
theyieldandyield componentsoftwomustardvarieties. Thehighestseedyiel d(1.53tha
hwasrecordedin10Novembersowingandthel owestonewasachi evedin30Novembersowing
.Seedratehadal sosi gnifi canteffectonpl anthei ght,branchespl ant ™, podspl ant”

! effectivepodsplant ™, podlength,numberof seedspod-*andseed yield.

2.2Saltstressinrelationtogr owth,yield andyieldattributes

SharmaandSingh(1993)conductedafiel dexperimentonBr assi cajunceaandobservedthaton
eirrigati onattherossettestagegavesi gnificantlygreaterrel ativegrowthrate, branchesandpods
/plantandseedandstrawyi el dscomparedwithoneirrigati onatpodf ormati onstageandunirrigat
edtreatments.

Ashrafetal .(2002) conducteda
fieldexperimentonBrassi cajunceaandobservedthatcultivarsSheiralle,Peel araya,Chakwali
rayaandRL-18producedsi gnificantlygreater
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planthei ght,highernumberof podsonthemai nbranchandyiel dperpl otthanothercul tivarsund
erallsalinitytreatments.

KumarandRathore(2002)reveal edthattheseedyiel d61.3%andtestwei ght22.6%reduceat 10.
5dSmisalinitylevel.

V ermaetal .(2003)conductedafi el dexperimenttostudytheyiel dandyiel dcontributingcharact
ersof mustardcultivarsPusaBold, T-59,PCR-7,Kranti,Bio-902andRS-
30underdifferentsalinitylevel (0.25,2.50,5.00,7.50and10.00dSm

Yofirrigationwater. Thehighestseedyiel dwasrecordedinK ranti, T-

59showedthehi ghestmeansali nityindexandhi ghel ectri cal conductivityval ueand50%yiel dr
eduction.

Dasetal .(2004)reportedthatathi ghersalinityl evel ,germinati onpercentage, planthe ghtandse
edyiel dperplantdecreased.Daystogermination,daystofl oweringanddaystomaturityal sodec
reased. Itwasfurtherobservedthattheeffectof sali nitywasmoreprominentuptothefl oweringst
age,butgraduall ydecreased.

HumariaandRafi gA hmad(2004) observedthatpl anthei ght,numberof
| eaves,numberof branchesperpl ant,siliquawei ght,numberandwei ghtof seedperpl antdecrea
sedbyincreasingsalinitylevel of irrigationwater.

Muhammadetal .(2004)observedthatpl anthe ghtandfl owerinitiationweresi gnificantl ydecr
easedwithi ncreasei nsal tconcentration.

Ahujaet al. (1989) reportedthatoilcontentofmatureseeds decreasedsteadilywith
thel ncreasei nthel evel sof salinityinalltheBrassi caspecies.

Hasnietal.(1995)reportedthatthesalinityincreasedNa,Cl,K andM gcontentsbutdecreasedCa
andPcontents.

Mishraetal .(1995)concl udedpotexperimentonB.junceaandobservedthatprotei ncontentins
eeddecreasedbysalinity.

Porcellietal. (1995)reportedthatassoil sodium
absorptionratioi ncreasedK :Narati oninB.napuspl antsdecreasedandpl antscoul dnotmai ntai

ntheircal ciumconcentrationathighsalinity.
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Gundaliaetal .(1995)observedthattheplanthei ght,strawandgrainyi el daswel lasNaandK cont
entandNa/Kratiowereseverel yaffectedbysalinityl evels.LowNacontentsandNa/K ratiowere
associ atedwithhighsalinitytol erance.

Thakraletal.(1998)eval uatedthatK :Naratio decreased andprotein content
increasedundersaltstresscomparedtocontrol sinB.juncea.

Gargetal .(1999)observedthatgenotypessensitivetosal tstresshadhi gherconcentrationsof Na
andlowconcentrationKin Indianmustard.

Kwonetal.
(1999)concludedthatsalinitytol erancewasassoci atedwithNa“exclusion,thesel ectiveuptake

of K "overNa"andthemai ntenanceof higherK : Narati osi ngrowingleavesandstems.

JamilandRha,(2013)conductedanexperimenttoseedgerminationandearly

seedlinggrowth, photosynthesi sandprotei nactivityof mustardwerei nvestigatedundersal tstr
ess. TheNaCl concentrati onsinHoagl andsol utionwere0(control ),50,100and150mM . Percen
tageof seedgerminati on,germinati onrate,| ength,andfreshwei ghtoftheseedlingsdecreaseds
gnificantlyundersalinity.Saltconcentrationssi gnificantl yreducedl eaf areaandnumberof | eav
eswhilesalinityshowedanon-

significanteffectonl eafwatercontent.Chl orophyll contentenhancedconsi derabl ywiththeinc
reasingNaCl concentration.Incontrast,non-

photochemi cal quenchingcoeffi cienti ncreasedsi gnificantl ywithincreasingNaCl concentrat
ion.NetCOassi milation,stomatal conductance, transpirationrate,andintrinsicwater-
useefficiencydecreasedremarkabl ywithincreasingNaCl concentrati onwhil ewateruseeffici
encyincreasedat50mM NaClbutthenreduced. T herewasani ncreasei ntheconcentrationoftot
al protei ncontentwiththecorrespondingincreaseinNaCllevel upto100mM.

Sharmaetal .(2013)carriedouti nordertotesttheeffectof sali nityongerminati ontrai tsandseedli
nggrowthin25Indianmustard(Brassi cajuncea)genotypes.Theresults revealed
statisticall ysignificanteffects ofsalinity(EC12dSm)on
germinationtraitsaswel | asgrowthcharacteristi csof seedlings.Genotypi cresponsesweresigni
ficantforgerminati onpercentage, speedof germination,germinationindex,andrel ativegermi
nationrate,whichwereallgenerall yregardedbysaltstress.
However,themeangerminationtimei ncreasedundersalineconditions.Declinei nroot/shootra

tioanddrymatterof seedlingswasobservedundersalinity. Sixmustardgenotypeswere
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characterizedbysi gnificantlyhighertol erancei ndexforrootgrowth.Significantcorrel ationex
i stedbetweentol erancei ndexandshootl ength,drymatterandal sosal ttol eranceefficiency.Bas
edontheresults,thegenotypeskRB-10andPR-2004-

2werei dentifiedashighlytolerantandNDR-05-01,PBR-300,RK -05-01,NPJ-93,PDR-
1188andRGN-145asmoderatel ytol eranttosal tstress.

Uddinetal .(2005)carriedoutattheBangladeshi nstituteof NuclearAgriculture(BINA),Myme
nsingh,toeva uatesalinity toleranceofmustard/rapeseedcultivarsviz.,Binasarisha-
5,Binasarisha

6andSaf al duringOctober2003toJanuary2004.Salinitylevel swere4,6,8and10dSm
withacontrol (0.43dSm"

1. Plantheight,| eaf area,total drymatter, numberof sili quaperpl ant,numberof seedspersiliqua,
1000-

seedwei ghtandharvesti ndexweredecreasedwiththei ncreaseof sali nitycomparedtocontrol.
Na'*contentinleavesi ncreasedbutK *contentdecreasedwiththei ncreaseof salinity. Binasarish
a

6showedthehi ghestnumberofsiliqua,seedyiel dperpl ant, harvestindex, higherNa“ andmediu
mK *contenti nl eavesandBi nasari sha-5showedthehi ghestnumberof seedspersiliqua, 1000-
seedweight,lowerNa*andhigherK *contentinleavesunderthesalinityl evel s.Ontheotherhand
,Saf al showedthel owestnumberof

seedspersiliqua,seedyield,higherNa*andthel owestK *contentinl eaves.Binasarisha-
6andBinasarisha-5weref oundtobetol erantandSaf al wasl esstol eranttoi mposedsalinity.

Hossainetal .(2020)conductedandexperimenttoi nvesti gatethei dentifi cati onof sal ttol erantm
ustardgenotypesandbetterunderstandingthemechani smof sali nitytol erance. Sal tstressessig
nificantlyreducedrelative

watercontent(RWC),chlorophyll (Chl)content, K *andK */Na‘rati o,photosyntheticrate(PN),
transpirationrate(Tr),stomatal conductance(gs),intercel lularCOzconcentration(Ci)
andincreasedthel evel sof proli ne(Pro)andli pi dperoxidation(M DA)contents,Na*, superoxid
eandhydrogenperoxide(H202)inbothtol erantandsensitivemustardgenotypes. Thetol erantg
enotypesmaintai nedhi gherprote nandl owerlipidper-

oxidationcontentthanthesal tsensitivegenotypesunderstresscondition. The activities
of superoxidedismutase(SOD),cata yst(CAT),peroxidase(POD),glutathi oneperoxidase(G
PX),monodehydroascorbatereductase(M DHA R)anddehydroascorbatereductase(DHAR)
werel ncreasedwithi ncreasi ngsal i nityinsal ttol erantgenotypes, BJ-1603,BARI Sarisha-
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11landBARISarisha-
16,buttheactivitieswereunchangedinsal tsensitivegenotype,BARI Sarisha-
14.Besides,theincrementof ascorbateperoxidase(APX)
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activitywashigherinsaltsensitivegenotypeascomparedtotol erantones.However,theactivitie
sofglutathi onereductase(GR)andgl utathioneS-

transferase( GST)wereincreasedsharpl yatstressconditionsi ntol erantgenotypesascompared
tosensitivegenotype.Higheraccumul ati onof protei nal ongwi thimprovedphysi ol ogi cal andbi
ochemical parametersaswell asreducedoxi dati vedamagebyup-

regul ati onof anti oxi dantdef ensesystemarethemechani smsof sal ttol erancel nsel ectedmustar
dgenotypes,BJ-1603andBA RI Sarisha-16.

Kumaretal .(2005)carriedoutwithBrassi cajunceacv.RH-

30tostudytheeffectof salinityonvariousphysi ol ogi cal characteri sticsanduseof phosphati can
dsul phurfertilizertomitigatethesali nityeffects.Undersalinei rrigation, planthei ghtanddrywe
ightofleavesdeclinedovernon-salinecontrol . Fertilizerappliedincombi nedf orm(60kgPha
L+30kgSha

Hexhibitedmaximumallevi ationoftheadverseeffectsof salinity. Sal tstressshowedsignifican
treductioninplantwaterstatusi ntermsofrel ati vewatercontent,water potential andosmoti cpot
ential.Applicationof bothphosphorusandsul phurimprovedthewaterstatusbutthehigherleve
lof sul phur(30kgShat)showedpoorresponse. Y i danditsattributesadversely
affectedbysalinity.Bothphosphorusandsul phurimprovedtheyi el dundersalinityuptosomee

xtenthoweverthecombinati onoftwofertilizersprovedbetterinrevivingtheyieldcharacters.
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Chapter 3
Materials and Methods
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Chapter[IMATERIALS
ANDMETHODS

TheexperimentwasundertakeninNovember,2019toFebruary2020atthenethouseof AgroEn
vironmental ChemistryL aboratoryof Agricultural ChemistryDepartment, Sher-e-

BanglaAgriculturalUniversity, Dhaka,Bangl adeshtostudytheeffectsof sal tstressongermina
tion,growth,yiel dandi onscontentof mustard. Thematerial sasndmethodsfol lowedduringentir

eperiodoftheexperimentaredescribedinthischapter.

3.1 Siteoftheexperiment

Iti sl ocatedat90°22 El ongitudeand23°41'Nlatitude atanal titudeof8.6metersabovetheseal eve
|. Thelandbel ongstoA gro-ecol ogi cal zoneof M odhupur Tract AEZ-

28whi chisshowninA ppendix|

3.2 Materials

3.2.1 Seed

Thehighyiel dingvarietiesof mustardareSA U Sarisha-

landBARI Sarisha9devel opedbySher-e-

BanglaAgriculturalUniversity, DhakaandtheBangladeshA gricul tural Researchinstitute(B
ARI),Joydebpur,Gazi pur,respectivel yandwereusedasanexperimental plantingmaterial . Th
eseedswerecol |l ectedfromSher-e-

BanglaAgricultura University(SAU),DhakaandBangladeshAgricultural Researchinstitute
(BARI),Joydebpur,Gazipur.

3.2.2 Fertilizers

Therecommendeddosesof ureaasasourceof Nitrogen(N), Triplesuperphosphate( T SP)asaso
urceof phosphorus(P),M uri ateof Potash(M oP) asasour ceof Potash(K ), Gypsumasasour ceof
Sulpher(S)andBoricaci dasasourceof Boron(B)wereaddedtothesoil of experi mental pots.

3.3 Experimentaldesign
TheexperimentwassetinCompl etel yRandomizedDesign(CRD)havingtwof actorswiththre
ereplications.



Factorl: Varieties-2(V1-SAUSarisha-1and V-
BARISarisha9)Factor2: Salinitylevels-5(0,3,6,9 and12dSm™?)
Replication:3

Thetwovarieties

incombinationwithfivesalinityl evel swererandomlyass gnedto30experimental pots.

3.4 Salinitytreatments

Thefivesalinitytreatmentswere0 (contral),3,6,9and12dSm
! Thedifferentsalinityl evel swereobtai nedbydi ssol vingcommercial sal t(NaCl)attherateof 6
40mgperliterdistilledwaterforldSm

Isalinitylevel. Thecontroli.e.Owasmai ntainedusingdistilledwateronly.

3.5 Collectionandpr epar ationof soil

Thesoilsoftheexperimentwerecol | ectedfromSher-e-
BanglaAgriculturalUniversity(SAU)farm.Thesoilwasnon-

cal cariousRedBrownT erracesoilwithl oamytexturebel ongingtotheAEZ28 (Madhupur
Tract).The collectedsoil waspulverizedand
inertmaterial s,visi bl einsectpestandplantpropagul eswereremoved. Thesoilwasdriedi nthesu
n,crushed carefullyandthoroughl ymixed.

3.6 Potpreparation

Anamountof 8kgsoilwastakeni neachpot. T herequirednumberof pl asti cpotshaving24cmtop
,18cmbottomdiameterand22cmdepthwerecol |l ectedfromthel ocal marketandcl eanedbefore
use. Therewerea together30potscomprisingssalinitylevel stotwomustardcul tivarswith3rep
lications.FertilizerandNaClsal tapplication tosoilwasdone beforefillingthepots.
Waterwasaddedtothepottobringthesoil uptosaturation.

3.7 Sowing ofseeds
Thechemicafertilizersi.e.,25gUrea,19gTripleSupperPhosphate(TSP),19gM uri ateof Potas
h(MoP),16gGypsumand5gBoricacidwereaddedforN,P,K,SandBineachpot. Thewholeamo
untof TSP,M oP,Gypsum,Bori cacidand1/3"of ureawereappliedbef orethefinal preparationo
fthepots. Todevel 0p0,3,6,9and12dSm

1salinity0g,1.92g,3.849,5.76gand7.68gNaCl dissol vingperliterwaterwereappliedtoeveryp
|ot. Thereafterthepotscontai ningsoil weremoi stenedwithwater.



M ustardseedsweresowingon08November2019inpots. T heel ectricconductivity(EC)ofeach
potwasmeasuredeverydaywithanECmeterandnecessaryad] ustmentsweremadebyaddingw
ater. Theremaining2/3ureaweretopdressedattwoequal divisionsafter20and 45  days
ofseed sowing.

3.8 Irrigation

Watergivenwhennecessarytomai ntai nthesoil moi stureatzoecondition.

3.9 Cropsamplinganddatacollection
Cropsamplinganddatacol | ectionweredonebef oreandafterharvestingtheplants

3.10 Harvestingandthreshing

Toanayzetheyiel dandyi el dcontributingcharacters,cropwasharvestedwhen80%ofthesiliqu
aei nterminalracemeturnedcreamy whiteincolor.Harvesting
wasstartedonFebruaryl18andcompl etedonFebruary21,2020.Foryiel dcal cul ationperpotwa

ssel ectedforharvesting. Theharvestedcropswereti edintobundl esandcarri edtothethreshingfl

oor. Thecropbundl esweresundriedbyspreadingthoseonthethreshingfloor. Theseedswerese

paratedf romthepl antsbybeati ngthebundl eswithbamboosti cks.

3.11 Dryingandweighing

Seedsandstovesthuscol | ectedweredri edi nthesunforacoupl eof days. Dri edseedsandstovesof
eachpotwerewei ghed.

3.12 Datacollection

Somedatawerecol | ectedaftergrowingseed,somedatawerecoll ectedatharvestingstageandfin
aldatacoll ectionwasdoneafterharvesting. T hesampl eplantswereuprootedpriortoharvestand
driedproperly

inthesun. Theseedyi el dandstovesyi el dperpotwererecordedaf tercl eani nganddryi ngthosepr
operlyinthesun.Datawerecoll ectedonthefollowingparameters:

3.12.1 Germinationper centage
Germinationpercentagewasdeterminedbythefol | owingformul a: Germinationperc
entage(G%)=n/Nx100,

Whereni sthenumberof germinatedseedatthefourthday; Nisthen

umberoftotal seeds



3.12.2 Populationdensity
The dataonpopulationdensitywerecol | ectedfromeachpot. The

numberwascountedpopul ationof mustard.

3.12.3 Plantheight

Planthei ghtincmwasmeasuredatharvest. Thehel ghtofthepl antwasmeasuredbyscal econside
ringthedi stancefromthesoil surfacetotheti poftherandoml ytensel ectedpl antsandmeanval ue
wascal cul atedf oreachtreatment.

3.12.4 Branchesplant?

Branchesplant”

Lwascountedatharvestof mustardpl ants.M eanval ueof datawerecal cul atedandrecorded.
3.12.5 Totaldrymatter

Totaldrymaterofplantat harvestwas

cal culatedbyaggregati ngthedrymatterwel ghtofl eaves,stems,roots,sili quaecoverandotheri
mmaturereproductiveparts.

3.12.6 siliquaeplant ™

Numberoftota siliquaeCr opsamplinganddatacollectionoftenplantsfromeachunitpl otwa
snotedandthemeannumberwasexpressedasperplantbasis.

3.12.7 Lengthofsiliqua

Thelengthof 10sili quaefromeachsampl ewascol | ectedrandoml yandthemeannumberwasex
pressedaspersiliquabasi s(cm).

3.12.8 Number of seedssiliqua?

Numberoftotal seedsoftenrandomlysampl edsili quaefromeachpl otwasnotedandthemeannu
mberwasexpressedaspersiliquabasis.

3.12.9 SeadYield

Afterthreshing,cleaninganddrying,total seedfromharvestedpotswererecordedasgm/pots.

3.13 Analysisofdiffer entchemical constituentsof mustard plantsamples

1)Grinding: Oven-
driedof plantsampl esweregroundinaWileyHammerMill,passedthrough40meshscreens,mix
edwelland storedinplasticvials.

ii.DigestionofplantsampleswithsulphuricacidforN
Forthedetermi nati onof nitrogenanamountof0.5govendry,groundsampl eweretakeni namicr
okjeldahlflask.1gcatal ystmixture(K 2S04: CuSO45H20: Seinthe



ratio 0of100:10: 1), andlOmLconc. H>SOswereadded. The flasks wereheatedat
160°Candadded2mL H2Othenheati ngwasconti nuedat360°Cuntil thedi gestsbecomecl eara
ndcol orless.Aftercooling,thecontentwastakenintoal 00mL vol umetricflaskandthevolume
wasmadeuptothemarkwithde-
ionizedwater.Areagentblankwaspreparedinasmilarmanner.Nitrogeninthedi gestwasestim
atedbydistillingthedigestwith10NNaOHfollowedbytitrationof thedi stil latetrappedin
H3BOzindicatorsol utionwith0.01NH2SOx4.

Theamountof Nwascal cul atedusi ngthefol lowingformula:

%N=(T-B)xN x0.014x100/ S

Where,
T=Sampl etitration(ml)valueof standardH.SO4B=B
lanktitration(ml)val ueof standardH>SOsN=Strengt
hofH2S04

S=Sampleweightin gram

iii)Deter minationofNaandK

1govendry,groundsampl eof mustardpl antwasanal yzedtodetermi netheamountof NaandK co
ntentstherein.NaandK contentsanal yseswereconductedonDi-

aci dmixture(Conc.HN Os:60%HCl O4=2:1)throughwetoxidationmethod. Thenthecontents
of NaandK weremeasuredbyF amePhotometer(JENWAY ,PFP7).

3.14 Statisticalanalysis

Thecollecteddatawereana yzedstatisticall yfollowingCRDdesignbyM STAT-
Ccomputerpackageprogramsdevel opedbyGomez, K .A.andGomez,A.A.(1986). Thetreatm
entmeanswerecomparedbyDuncan'sM ultipleRangeT est(DMRT)andregressionanal ysisw

ereperformed asandwherenecessary.
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CHAPTERIVRESULTS
ANDDISCUSSION

Twomustardvarieties(SAUSarisha
1landBARI Sarisha9)havebeensel ectedfor presentexperimentinordertoobservetheeffectsof saltst
ressongermination,growth,yiel dandionscontentof mustard. Thel evel sofsalinity0,3,6,9and12dS

mwerechoseninordertogetmorefrequencyforhavingapreci seeffectofsalinitylevels.
4.1 Ger minationper centageofseeds

Therewassi gnificantdifferenceamongthevari eti esof mustardi nthegermi nati onpercentageof seed
s.Thegerminati onpercentageof seeds(86.80%)wasfoundi nvarieti esof mustardBA RI Sarisha9(V
2)andthegermi nati onpercentageof seedling(80.93%)wasf oundinvarietiesof mustardSAUSarish
al(Vy)(Tablel).

Therewassi gnificantvariationingerminati onpercentageof seedsduetodifferentl evel sof salinity. T
hemaxi mumgermi nati onpercentageof seedlings(91.67%)wasrecordedfrom0dSmL.

Themi nimumgerminationpercentageof seedlings(77.33%)was recorded12dSm
Y(Tablel).Salinitypreventswaterimbibiti on,therebyinhibiti ngthei niti al processof seedgerminati
on(Othman2005).

Thecombinedeffectofdifferentvari etiesandl evel sof salinityongerminati onpercentageof seedlin
gswasfoundtobesignificant.Datai nT abl el Showsthat, thegermi nati onpercentageof seedswasma
Ximum(96.005)inBA RI Sarisha9with0dSm™® whil eitwasminimum(71.33%)inSA U Sarisha-
1with12dSm™ levelsofsalinity.

4.2 Populationdensity

Significantvari ationwasobservedonpopul ationdensi tythroughoutthegrowing
periodfordifferentvarietaltreatments(Tablel). Thehighestpl antpopul ation(14.67)wasobservedi
NBARISarisha 9.The lowestnumber of plantpopulation(12) wasobservedinSAUSarisha-1.

Therewas dgnificant  variation observed on  population  densityperpotdueto
salinitylevels(Tablel). Thehighestplantpopul ation(19.17)wasrecordedat0OdSm

Tanditgradual l ydecreasedwithincreasingthesalinitylevel at12dSm

Tandl owestpl antpopul ation(6.45)wasobserved at 12dSm™.



Tablel.Effectofmustar dvarietiesanddiffer entsalinitylevelswiththeirinterac
tiononger minationper centageandplantpopulation ofmustard

Salinitylevels
Variety (dSm) Germination%  Plantpopulationpot
Effectofvariety
SAUSarisha-1 80.93 12.00
BARISarisha9 86.80 14.67
CV (%) 9.75 5.82
Effectofsalinity
0 91.67 a 19.17 a
3 86.33 ab 17.39 ab
6 82.67 bc 14.00 bc
9 81.33 bc 9.67 cd
12 7733 6.45 d
Levelofsignificance * *
LSD(0.0s) 5.86 4.70
CV (%) 9.75 5.82
| nteractioneffectofvarietyandsalinity
0 87.33 ab 18.67 ab
3 80.00 bc 16.67 abc
SAUSarisha-1 6 86.00 ab 13.00 bcd
9 80.00 bc 7.67 de
12 7133 ¢ 400 e
0 96.00 a 19.67
3 9267 ab 1811 ab
BARISarisha9 6 79.33 bc 15.00 abc
9 82.67 abc 11.67 cd
12 83.33 abc 8.90 de
Levelofsignificance * *
LSD(0.05) 13.92 5.86
CV (%) 9.75 5.82

Inacolumn, means
havingsimilarl etter(s)arestati sticall yi denti cal andthosehavingdi ssimil arl etter(s)differsignificantl yasper0.05level of
probability

*5%level of Significance



Theinteractioneffectofvariety andsalinity
onnumberof plantpopul ationwasstatisticallysignificant(Table

1). Themaximumpl antpopul ation(19.67)wasfoundfrom BARISarisha9 withOdSmevelsof
sdinityandminimumnumber  of  plantpopulation(4.00) fromSAUSarisha-1with12dSm?
levelsofsalinity.

4.3 Plantheight

Plantheightwasi nfluencedbyvariety. Thetall estplant(77.57cm)wasfoundinvarietiesSAUSarish
alandtheshortest(61.19cm)plantwasi nBARI Sari sha9(A ppendi x-

| 1fordata). Probabl ythegeneti cakeupof vari eti eswasrespons bl ef orthevari ati oninplanthei ght.
Thisconfirmsthereportsof BINA (1992), Shamsuddinetal .(1988)wasf oundthatplanthel ghtdiffer
edduetovarietal variation.AliandRahman(1988)andM ondal etal .(1992) al soobservedthatsi gnifi

cantvariationinplanthei ghtofdifferentvari etiesofrapesandmustard.

Theplanthei ghtofthemustardwassi gnificantlyinfluencedbydifferent
salinitylevels.Thehighestpl anthei ght(76.13cm)wasobservedat0dSm

Landitgradual lydecreasedwithincreasingthesalinitylevel (Figure2). Theshortestpl ant(60.54)was
foundin12dSm™(A ppendix-

I 1fordata).Salinitymi ghtbel edtoosmoti cinhibition,toxi ceffectofionsandnutriti onal imbal anceof
el ementsbyl oweringdowntheuptakeof essenti al nutri entel ementsandfinal | ycul mi natesindecrea
sedgrowth(L evitt,1992).Theresul tsarei nal soi naccordancewiththefindingsof Strogonov(1964),
Poljakoff-MayberandGale(1975),A shrafandRasul (1988).
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Incombinedeffectofvari etiesandsalinityl evel swassignificantlyinfluencedonpl antheight. Thepla
nthel ghtofdifferentmustardvarieti essignificantl ydecreasedwithincreasingthesalinitylevel s(Ta

ble2).Thehighestplanthei ght(85.60cm)wasf oundinSA U Sari sha- 1withOdSm®

Landthel owestpl antheight(52.83cm)wasfoundinBARI Sarishadwith12dSmt

level sof salinity.Reducedpl anthei ghtundersali nitymi ghtbeduetoi nhibitedcel | divisionandcel len

largementJavai detal .(2002)reportedthatpl anthei ghtof mustardgenotypeswasdecreasedbyhighe
rlevel of salinity.Choietal .(2003)observedthatthepl anthel ghtdecreasedinthe0.5%sal i newaterint

hesoil.K hanetal .(1997)conductingapotexperi mentwiththreemustardvari etiesreportedthatpl ant

hei ghtwasseriously decreasedbysalinity.Duringvegetativeperiod,thesalinity
effectwasstuntingof plantgrowth,whereasl eafwitheringwasl essapparent(Alam etal.,2001).

4.4Number of branchesplant™

Thenumberof  branchplant'wasinfluenced byvariety. Varietaeffects ontheformation
oftotal numberofbranchesareshownin Figure3.BARISarishad achievedmaximum
branch(1.98),whereastheminimumbranch(1.45)producti onwasobservedinSA U Sarisha-
1(Appendix-I1fordata). Mamunetal .(2014)reportedthatBARI Sarisha-
15performedwellintermsofbranches plant(6.14).

Numberofbranchpl ant twassi gnificantl yinfluencedby

differentsalinitylevel (Figure4). Themaximumnumberof branchplant
1(3.78)wasproducedat0dSm*andthemi nimumnumber ofbranchesplant
1(0.22)wasproducedat12dSm*salinitylevel S(A ppendix-

| Ifordata). Thenumberofbranchespl ant*gradual | ydecreasedwithincreasingthesal inityl evel.

Thecombinedeffectofvarietyanddifferentsalinityl evel swerestati sticall ysignificantatharvest(Ta
ble2). Themaxi mumtotal numberofbranchesplant*(3.78)wasfoundfromBARI
Sarisha9at0dSmtandmini mumtotal numberof branchespl ant1(0.33)fromSA U Sarisha-
lat12dSmisalinitylevel.



Table2.Combinedeffectofmustar dvarietiesanddiffer entsalinitylevelsonplanth
eightandnumber of branch andtotaldrymatter of mustard

Salinitylevels Plant Number of Totaldrymatter
Variety (dSm™) height(cm)  branchperplant (9)
0 8560 a 375 a 18.67 ab
3 8225 b 211 bc 18.00 abc
SAU
_ 6 7843 c 0.67 de 15.33 bcd
Sarisha-1
9 7333 d 0.67 de 13.33 bcd
12 6825 e 033 e 933 d
0 66.65 ef 378 a 2400 a
65.33 fg 278 ab 18.67 ab
BARI
_ 63.70 g 1.78 bc 17.33 abc
Sarisha9
5742 h 111 cd 15.33 bcd
12 5283 i 0.44 de 11.33 cd
Level ofsignificancel SD¢ * * *
0.05) 2.07 1.07 6.70
CV (%) 5_.75 562 5 20

OO SO0

I nacolumn, means havingsimilarletter{sjares

havingdissimilarletter(s)differsignifi cantlyasperO 05I evel ofprobab| lity

*5%level of Significance
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4.5 TotalDryM atter plant!

Tota Drymatter(g)productionwassi gnificantlyinfluencedbyvarietythroughoutthelifecycle(Fig
.5). Themaximumtotal drymatter(17.33g)wasgai nedatBA RI Sari sha9andmi nimumdrymatterw
eight(14.93g)wasrecordedat SA U Sarisha-1(Appendix-IIfordata).

Theresultpresentedi nfigure6showedthattota drymater producti onsi gnifi cantlydecreasedwithin
creasingthesalinityl evel s. Thehighesttotal drymatter(21.33gplant ) wasfoundat0dSm

tandthel owest(10.33gplant t)wasat12dSm ™l evel of soil salinity (A ppendix-

| 1fordata). Drymatterproductioni nplantsatl owwaterpotentialinducedbysali nitystressi sexpected
todecreasebecauseof suppressingthenetassimilationrates(L evitt,1992).

Tota Drymatter(g)wassignificantlyinfluencedbythel nteractionofvarietyandsalinityl evel s(Tabl
€2).Themaximumtotal drymatter(24.00g)accumul ati onwasrecordedatthecombinationof BARI
Sarisha9at0dSm

Y evel of soil salinityandmi nimumdrymatter(9.33g) accumul ati onwasobservedatthecombination
of SAUSarisha-1at12dSm ™ evel of soil salinity.

4.6 Siliguaeplant?

Therewasasi gnificantdifferenceamongthevari etyinthenumberofsiliquaegperplant(Table3). The
maximumnumberofsiliqueperplant (26.62)was
producedinBA RI Sari sha9andthemi nimumnumberof siliquaeperpl ant(24.18)wasproducedinS
AUSarisha

1.Hossainetal .(1996)andJahanandZakaria(1997)al sostatedthattherewasmarkedstatistical varia

tioninnumberofsiliquaeplant ™.

Numberofsiliquagperpl anti soneofthemosti mportantyi el dcontributingcharactersinmustard. The
effectofsalinity showedsignificantly
variationinthenumberofsiliquaeperplant(Tabl e3). Themaximumnumberofsiliquaeperplant(35.

55)wasproducedby0dSm ™l evel of soil salinityand12dSm

! evel of soil salinitytreatmentproducedthemi nimumnumberof sili quaeperpl ant(18.44).
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Table3.Effectofmustar dvar ietiesanddiffer entsalinitylevel swithinter actiononyieldan
dyieldcontributingcharacters ofmustard
Variety Salinitylevels Siliqua L engthof Seed Seedyield

(dSm™) plantt siliquae sliqua? (9)
(cm)

Effectofvariety
SAUSarisha-1 24.18 351 15.58 3.84
BARISarisha9 26.62 3.94 16.07 4.69
CV (%) 5.27 6.72 524 5.82
Effectofsalinity

0 355 a 421 a 2083 a 6.13 a

3 2022 a 38 a 1706 b 556 ab

6 2418 bc 371 ab 1550 bc 448 bc

9 1961 ¢ 353 b 1339 cd 3.09 cd

12 1844 ¢ 330 b 1234 d 206 d
Levelofsignificance * * * *
LSD(0.05) 7.58 0.61 2.99 151
CV (%) 5.27 6.72 5.24 5.82
Interactioneffectofvarietyandsalinity

0 3538 a 404 abc 2045 a 597 ab

3 2870 b 362 cde 16.11 bc 533 abc
SAU 6 2359 bc 355 de 1567 bcd 4.16 bcd
Sarisha-1

9 1833 cd 332 €f 1311 cd 245 de

12 1489 D 3.00 f 11.78 d 128 e

3572 A 438 a 21.22 a 6.29 a
29.74 @& 408 ab 1800 a 579

BARI 6 24.78 bc 3.87 bcd 1533 bcd 4.80 abc
Sarishad

9 2089 cd 375 bcd 1367 cd 373 cd

12 2200 C 361 de 1289 cd 285 de
Levelofsignificance * * * *
LSD(0.05) 6.61 0.43 4.11 1.88
CV (%) 5.27 6.72 524 5.82

Inacolumn, means
havingsimilarl etter(s)arestati sticallyi denti cal andthosehavingdi ssimil arl etter(s)differsignificantlyasper0.05level o
fprobability

** 506l evel of Significance



Asignificantvari ationwasfoundinthetreatmentcombi nati onsof vari etyandl evel of sali nityonnum
berofsiliquaeperplant(Tablel0). Themaximumnumberofsiliquaeperpl ant(35.72)wasfoundinB
ARI Sarisha9with0dSm | evel of soil salinity,whi chwasstatistical lysimil arwithSA U Sarisha-
1withOdSm

Y evel of soil salinity,whereasthemi nimumnumberof siliquaeperpl ant(14.89)wasfoundinSAUSa
risha-1with12dSm

Y evel of soil salinity. Theresul tsarei naccordancewi ththefindingof Ashrafetal .(1999)whofoundre
ducedyiel dparametersandyi €l dintwel vevari etiesfromBrassi canapus,B.carinata,B.campestris,
B.junceaandRaphanusraphani strumwiththeseverityofsalinity.

4.7 Lengthofsiliqua

Therewasasignificantdifferenceamongthevari etyinthel engthofsiliqua(Tabl e3). Themaximuml
engthofsiliqua(3.94cm)wasproducedinBA RI Sari sha9. Theminimumlengthofsiliqua(3.51cm)
wasproducedinSA USarisha-1.Hussai netal .(2008)reportedthatBARI sharisha-
8performedbetterintermsofsiliqual ength.Hossai netal .(1996)observedthel ongestsiliqua(8.07c¢
m)in BLN-900 andtheshortest(4.83cm)inHyola-401.

The level of salinitywasshowedsignificantvariation inthelength
ofsiliqua(Table3). Themaximumlengthofsiliqua(4.12cm)wasproducedby0dSm

Yevel of soilsalinity,whereas12dSnr

Y evel of soil sali nityproducedthemi nimuml engthof siliqua(3.30cm), whi chwasstatisticallysimila
rwith9dSmlevel ofsoilsalinity.

Lengthofsiliquai ndi catedasi gnificantvariationamongthetreatmentcombinationsofvariety
andlevel of salinity(Table3). Themaximumlengthofsiliqua(4.38cm)wasfoundinBARI Sarishada
t0dSm !l evel of soil sali nity,whereasthemi nimuml engthof siliqua(3.00cm)was
foundSA U Sarisha-1at12dSm ™ evel of soil sdlinity.

4.8 Seedpersiliquat

Therewasasi gnificantdifferenceamongthevari etyi nthenumberof seedpersiliqua(Table3). Them
aximumnumberof seedpersiliqua(16.07)was producedin BARISarisha
9.Theminimumnumberofseedpersiliqua(15.58)wasproducedinSAU Sarisha

1.Mondal etal .(1992)andHossai netal .(1996)al soreportedthattherewassi gnificantdifferenceam

ongthevari eti eswithrespecttonumberof seedssiliqua™.

Thelevel of sali nityshowedvariati oni nthenumberof seedpersiliqua( Table3). Themaximumnumb



erof seedspersiliqua(20.83)wasproducedby0dSm ™ level of soil



salinity,whereas12dSm™{evel of soilsalinityproducedtheminimumnumber of
seedspersiliqua(12.34).

Numberof seedpersilliquai ndi catedasi gnificantvariationamongthetreatmentcombi nationsof var
ietyandlevel of salinity(Table3). Themaximumnumberofseedpersiliqua(21.22)wasfoundinBA
RISarisha9with0dSm™l evel of soil salinity,whichwasstatisti callysimil arwithSA U Sarisha-
1withOdSm

Y evel of soil salinitywhereastheminimumnumberof seedpersiliqua(11.78)wasfoundinSAUSaris
ha-1with12dSmlevel of soil salinity.

4.9 Seedyield

Seedyieldisafunctionofinterplayofvarious

yiel dcomponentssuchasnumberof productivebranches,seedsiliquart. Theseedyi el dpot”
Loftwosel ectedmustardvari eti esdifferedduetothemeaneffectof differentsalinitytreatments(Tabl
€3). Thehighestseedyiel dpot*(4.69gpot

hwasfoundincultivarBARI Sarisha9andthel owestyiel d(3.84gpot
HwasrecordedinSAUSarisha-

1.Seedyiel ddifferencesduetovarietieswerereportedbyHossainetal .(2012) . Sarkees(2013)a sore
portedthatvarietieshadsi gnificantinfluenceonseed yield.

Ahighlysignificantvariationinseedyiel dpot”

of mustardvari eti eswasobservedduetothedifferentsal inityl evel sS(Tabl €3). Thehighestseedyield
(6.13gpot Y)wasrecordedatcontrol treatmentanditwasl owest(2.06gpot ) at12dSn

Y evel of salinity(Tabl e3). Thesowingof seedsundersalineconditi onsi gnifi cantl ydecreasedthenu
mberof siliquaperplant,numberof seedspersiliqua,seedyieldascompared  tonormal  condition.
Thedecreasel nnumberof siliquaperplant,numberof seedspersiliquaowingtol essnumberoffruitin
gnodes,flowers, comparativel ypoorsettingandl ess
decompositionof metabolitesinseed.Similar,resul tshaveal sobeenreportedbyK umarandRathore
(2002)inlndianmustardandM urmukarandChavan(1986).

Itwasevidentfromthetabl e3thati nteractionofvarietyanddifferentsalinityl evel ssignificantl yaffe
ctedtheseedyiel d. Thehighestseedyiel d(6.29gpot *)wasfoundinBA RI Sari sha9at0dSm

Yevel of soil salinity,andthel owestyield(1.28gpot )wasobtai nedinSA U Sari sha- 1at12dSm

Y evel of salinity. Seedyi el disthefunctionof numberofsiliquapl ant ™, numberof seedsiliqua

! Alitheyiel dcontributingcharacterscontributedfortheyiel dreducti onpot™
tundersalineconditions;contri buti onoftheseri ousl yaf fectednumberof seedssil li qua
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Lwasthehighest. Theresultsareinconformity



withSharmaetal .(1997)whoobservedreducedseedyiel dof 9.2%,26.08%and50.4%inDIRA337,
RY S80andV arungenotypes(Brassi cajuncea),respectively,underdifferentvariedsalinitylevel S
10 dSmt,15dSm'™Y).

4.10 Nitr ogenconcentr ationinmustar dplant

Theeffectofvarietyshowedvari ationintheN concentrationinmustardpl ant(Table4). Thetotal Nco
ntentof mustardpl antvari edfrom0.42%:t00.46%. T hehi ghesttotal Ncontent(0.422%)wasobserve
dinmustardcultivarof SAUSarisha-

1.Thelowestval ueofN(0.412%)wasobservedunderBA RI Sarishal.

Theeffectofdifferentl evel sof salinityshowedastatisticallysignificantvari ationintheN concentrati
oninmustardplant(Table4). Thetotal Ncontentof themustardpl antvariedfrom0.351t00.520.Amo
ngthedifferentl evel sof salinity,12dSmrtshowedthehighestNconcentration  (0.520)  inplant.
Thel owestval ue(0.351) wasunder controltreatment 0dSmsalinitylevel.

I nteractioneffectofdifferentl evel sof salinityandvari etyontheN concentrati onwasobservedsignif
icantinmustardplant(Table3). Thehighestconcentrati onof Ninmustardplant(0.520%)wasrecord

edinSAUSarisha-1at12dSmsalinitylevel ,whichwasstatistically similarwithBARI
Sarisha9with12dSnr

Yevel of salinity.Ontheotherhand,thel owestNconcentration(0.338%)wasfoundinBARI Sarisha

owithOdSmlevel of salinity.
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Tabled.Effectofmustar dvarietiesanddiffer entsalinitylevel swithinter actiononcontent of N,
K, Na onplantof mustard

Variety Salinitylevels(dSm™) N (%) K (%) Na(%)

Effectofvariety

SAUSarisha-1 0.422 0.203 0.046

BARISarisha9 0.412 0.225 0.042

CV (%) 8.890 9.830 7.910

Effectofsalinity
0 0351 c 0254 a 0031 d
3 0.376 bc 0232 ab 0039 c
6 0.413 bc 0216 b 0.045 bc
9 0432 b 0192 c 0.050 ab
12 0520 a 0.174 c 0.054 a

Levelofsignificant * * *

LSD(0.0s) 0.072 0.023 0.007

CV (%) 8.890 9.830 7.910

Interactioneffectofvariety andsalinity
0 0.364 cd 0244 b 0.034 bc
3 0.366 cd 0224 c 0.039 abc

SAUSarisha-1 6 0.415 bc 0201 d 0.047 abc
9 0446 b 0.184 d 0.053 ab
12 0520 a 0.161 e 0.057 a
0 0338 d 0.264 a 0.028 c
3 0.385 cd 0241 bc 0.039 abc

BARISarisha9 6 0.418 bc 0231 bc 0.044 abc
9 0411 bc 0201 d 0.047 abc
12 0510 a 0.187 d 0.050 ab

Levelofsignificant * * *

LSD(0.0s) 0.054 0.017 0.017

CV (%) 8.890 9.830 7.910

Inacolumn, means
havingsimilarl etter(s)arestati sticall yi denti cal andthosehavingdi ssimil arl etter(s)differsignificantl yasper0.05level of
probability

** 506l evel of Significance
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4.11 Potassium(%)

Itappearsfromtheresul tspresentedi ntabl edthattherewasavari ati oni npotassi um(%o) contenti ntwo
sel ectedmustardvari etiesundermeaneffectof differentsalinity

level s. ThehighestK content(0.225%)i nplantwasf oundinBA RI Sari shaQandthel owest(0.203%)
wasobservedinSAUSarisha-1.

ThePotassi um(K)contentsi npl antof mustardal sos gnificantl yvariedduetotheeffectofdifferentsa
linitylevel s;wheretheK contentdecreasedwiththeincreasinglevel of salinityinplant(table4). Theh
ighestK contentinpl ant(0.254%)wasrecordedi n0OdSmanditwasl owest(0.174)in12dSm
salinitylevel ,whichwasstatisticallysimilarwith9dSmsalinitylevel.

Thecombinedeffectsofsalinityandvarietyoncontentof K (%)inplantweredifferedsignificantly.T
hecontentof Kinplantoftwosel ectedvari eti esprogressi vel ydecreasedwithincreasingthesalinityle
vels.ThehighestK content(0.264%)inpl antwasfoundinBA RI Sari sha9withOdSm

Yevel of soil sali nityanditwasl owest(0.161%)for SAU Sarisha-1at12dSm

1(Tabled). Theresultsarei nanagreementwiththefindingof Tanveeretal.

(2002)foundhighK *inB.napusand lowinB.campestris.

4.12 Sodium(%)

Thepercentcontentof sodium(Na)i nplantoftheentiretwosel ectedmustardvari eti esvari edgrownat
differentlevel sofsalinity.ltscontentinpl antwashi ghest(0.046%)inSA U Sari sha-
landlowest(0.042%)inBARI Sarisha9(Tabled).

Thesodium(Na)contentinplantof mustardsi gnificantl yvariedduetotheeffectof different
sdinitylevels;where the Nacontent inplantincreasedwiththe increasing level ofsalinity.
ThehighestNacontent(0.054%)i nplant wasrecordedin12dSm
Yevel of salinityandthel owest(0.031%) wasinOdSm™(Table4).

Thecombinedeffectofsalinityandvari etyoncontentof Na(%o)i nplantwasfoundsignificant. TheNa
contentincreasedwiththel ncreasi nglevel sof salinityinbothplantof al | varieti es(tabl e4). Thehighe
stNacontent(0.057%)i nplantwasf oundinSA U Sarisha-1with12dSm

Y evel of soil sali nityanditwasl owest(0.028%)i nthecul tivarBARI Sari shaQat0dSm’
sdinitylevels.Ashrafetal .(2004)foundthatappliedNaClenhancedNa’ concentrati oni nti ssuesof
ourmustardvarieti es(twosal tsensitiveandtwosal t-

tolerant).

37



Chapter 5

Summary and Conclusion
I




CHAPTERV
SUMMARYAND CONCLUSIONS

A potexperimentwasconductedatthenethouseof A groEnvironmental ChemistryL aboratoryof
thedepartmentof Agricultural Chemistry,Sher-e-BanglaAgriculturalUniversity, Dhaka-
1207undertheexperimentwasconductedi npotsduringNovember,2019toFebruary2020toeffe
ctsof saltstressongermination,growth,yi el dandi oncontentof mustard. Theexperimentwascon
ductedusingtwovarieties(SAUSarisha-

landBARI Sarisha9)andfivesalinitylevels(0,3,6,9and12dSm

1. TheexperimentwassetinCompl etel yRandomi zedDesign(CRD) havingtwof actorswiththre
ereplications.

Theresultsontheeffectof characters ndi catedthatgerminati onpercentageof seed,popul ationde
nsity,plant height,branchesplant ™ total drymatter,siliquae plant”
! lengthofsiliqua,numberof seedssiliqua

! seedyi el dwereinfluencedbythevariety. Themaxi mumgermi nati onpercentageof seeds(86.8
0%)wasfoundinvarietiesof mustardBA RI Sarisha9. T hehighestpl antpopul ation(14.67)waso
bservedinBARI Sarisha9. Thetall estplant(77.57cm)wasfoundinvariety SAU Sarisha

1.BARI Sarisha9achievedmaximumbranch(1.98). Themaximumwei ght(17.33g)wasgai neda
tBARI Sarisha9. Themaximumnumberofsiliquaeperplant(26.62)wasproducedinBARI Saris
ha9.Themaximumlengthofsiliqua(3.94cm)andnumberof seedspersiliqua(16.07)wereproduc
edinBARI Sarisha9. Thehighestseedyiel dpot*(4.699 pot)wasfound
invarietyBARI SarishaQandthel owestyiel d(3.84g pot ™) wasrecordedinSAUSarisha-1.

Therewasasi gnificantvariationi npotassi um(%o)contenti ntwosel ectedmustardvari etiesunder
differentsalinity

levels. Thehighesttotal Ncontent(0.422%)wasobservedi nmustardvarietyof SAU Sarisha-
1.ThehighestK content(0.225%)i nplantwasfoundinBARI Sarisha
9.Itscontentinplantwashighest(0.046%)inSAUSarisha-1.

Allparameterswerestatisticall yinfluencedbydifferentsalinityl evel s. Themaximumgerminati
onpercentageof seeds(91.67%)wasrecordedfrom0dSm . Thehi ghestplant



popul ation(19.17)wasrecordedat0OdSm

! Atharvestingofmustardpl ant,thehighestplanthei ght(76.13cm)wasobservedinOdSm

! Themaximumnumberofbranchespl ant™(3.78), total drymaterwashighest(21.33gpl ant”

1y, numberofsiliquagperplant(35.55),lengthofsiliqua(4.12cm),numberof seedspersili qua(20.
83)wereproducedfrom  0dSmL.Thehighestseedyield(6.13  gpot?)  wasrecordedat
controltreatmentanditwasl owest(2.06 gplantt)at12dSm™level of salinity.12dSm
showedthehighestN concentration(0.520%)i npl ant. Thehi ghestK contentinplant(0.254%)w
asrecordedin0dSm 2. ThehighestNacontent(0.054%)i npl antwasrecordedin12dSm
Yevelofsainity.

Incombinedeffectofvari etiesandsalinityl evel s,all parametersweresi gnificantlyinfluenced.
Thegerminationpercentageofseedswas maximum(96.01)  inBARISarisha9withOdSm
1. Themaximumtotal numberof plantpopul ation(19.67)wasfoundfromBA RI Sarisha9at0dSm
“level sof salinity. Thehi ghestpl anthei ght(85.60cm)wasf oundinSA U Sarisha- 1at0dSm

! Themaximumtotal numberofbranchplant”

1(3.78) total drymatter(24.00g),l engthofsiliqua(4.38cm),numberof seedspersiliqua(16.07)w
erefoundfromBA RI Sari sha9withOdSm'™. Thehi ghestseedyiel d(6.29gpot

HwasfoundinBA RI Sari sha9with0dSm 2l evel of soil salinity,andthel owestyiel d(1.28gpot”
hwasobtai nedinSA USarisha-1at12dSmleve of salinity.

Thehighestconcentrationof Ninmustardplant(0.520)wasrecordedinSA U Sarisha-1at12dSm
Isalinitylevel. ThehighestK content(0.264%)i npl antwasfoundi nBA RI Sarisha9at0dSm

Y evel of soil sali nity. Thehi ghestNacontent(0.057%)i npl antwasfoundinSA U Sarisha-1
with12dSm™ evel of soil sdlinity

Basedontheaboveresultsthefol | owingconclusionsandrecommendati onmaybemade

o ThevarietyBA RI SarishaShadbetterexpressionof morphol ogical ,yiel dandyi el dcontributing
charactersthanthoseof SAU Sari sha- 1inal | casesexceptpl antheight.

e Sdlinityincreasedthecontentof Na"anddecreasedK *contentindifferentpl antti ssuesofthevar
ieties.

o Thetolerantvarietyshowedl owerNa“concentrationref| ectingthedil utioneffect, thetol erant
mechanism.

e Basedontheaboveconcl usi onspl antbreedermayadaptthetechni queof sel ectionorscreeningt

hegenotypesanddevel opsalttol erantmustardvarieties.
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Appendixl .M apshowingtheexperimentalsitesunder study
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AppendixI | .Effectofmustar dvarietiesanddiffer entsalinitylevelsonplant
heightandnumber of branchandtotaldrymatter of mustard

Salinity
levels Numberofbra  Totaldrymatter(
Variety (dSm?t) Plantheight(cm)  nchperplant 0)
Effectofvariety
V1 7757 1.45 14.93
V2 61.19 1.98 17.33
CV (%) 6.75 6.62 5.38
Effectofsalinity
0 76.13 a 3.78 a 2133 a
3 73.79 ab 244 b 18.33 ab
6 7107 b 122 ¢ 1633 b
9 65.38 ¢ 0.89 cd 14.33 bc
12 60.54 d 022 d 10.33 c
Levelofsignificant * * *
LSD(0.05) 4.551 1.00 4.837

CV(%) 6.75 6.62 5.38




