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Abstract[TTDroughtlstress[causes[ 11 1] [yieldlosses ofl plant[productionlinlaltropical Careallike [’
IndonesialllIn(vitro[selection(Wwas(a[method [tothe[identified [Somaclonal [variation [6f dwarf(Napier( |
grass by (using/callus/induction [Thenonlionic[water solublepolymer(polyethylenelglycol IPEG!(T]
oflmolecularweight[TT T T Twasised as[osmoticum(tolsimulate Wwater [Stress[for in[vitro[Selection(T]
This[$tudylaimed[touise[$omaclonal [Variation to3elect[droughttolerant[plants of dwarf Napier[]
Grass[[IMultiple[shoot[¢clump [IMSC[TofTsterilized [éxplant[Wwere [¢ultured [onMurashige (and [Skoog! |
MS [Imedium[¢ontaining [TTmgLTTTITTdichlorophenoxyaceticacids[TITITD [T Iml Il¢oconuttnilk []
‘¢allus[growthmedium ICGM [Iwith[TT Tglsucroseland[T1 gl phytagelfor(¢alluslinductionThel]
callilwere[grown on[CGM [with(five[concentration (0fIPEG [for [Selected hedium [T TRM [T TM(T]
CITTuM Cand [TTTTpuM (Mfor[TTweeks MThere Wwerel significant[differencesbetween[freshand [dry[]
weights(oflcalluslin(different/¢oncentrations of[PEG[[Callus[tegeneration[ofldwarflNapier[Grass[
occurred(at(thelconcentration [of TTTIITTII T [ Tand (TT T TpuMoflPEGandlalltegenerated MSClwell[]
rootedon(all[¢oncentration[PEG [[In[order [tegenerated [shootdccurred(at/the ¢oncentration morel ]

than[IT IEM[PEG [Solutions Tl

(]

Keywords [(Callus[DroughtTolerantlnVitro [PEG [Napierigrass!]
U
[ [Mntroduction| |

Droughtislal¢erucial [problemlinIndonesia I T T I TTIT [ ThaldrylandTitfisCcovering TT 10T [ofT]
marginalllandland [T 11T [dry[land[in[Sulawesilisland [Themegative [impact ofldrought(stress has been!]
recognized[tolposelalgrowing[threat[to[Sustainablelagriculturelparticularly iinder[thelgloball climatel]
change T Water [stress[is[aliajor[factor ofTenvironmental[stresses [ suchlas[droughtTsalinity Tand [low[’
temperature [Whereas[[IIT+TT1 [ofthe(dgricultural Tand [around(the Wworld[suffers from[drought [T Tol]
anticipateWidely [0flthe(dryland regarding[dficlimate dhangeland [feducinglagriculture land[for residential []
and[manufacture(sector[¢onstructmew [cultivar[¢rop [adapted fol¢limate[¢hangelis[dne[of the (important[]
strategies [for[adaptingagriculturefo ¢limatelchange TBreeding [program by fusingbiotechnology ostly [
needed[forenvironmentalCéngineering Mncreaselin droughtperiods maytequirelthe development ofl]
droughtfolerant(crops T TIT] [T

Breeding(forwater (stress [folerance By [fraditional methods/is (@ fime[consuming and linefficient ]
procedurelTissue(culturelas(alpossibletechnology for(obtaining(thedesired (characteristics[ofvariantsican |
leadthe variation[to the[expected dutcomes while [the [probability [dccomplishlan [ih Vitro [Selection[depends ]
onltheldccessibility[dflaneffective regenerationSystem[associatedwith [@anlefficientSelective [agent [ T
[TTand [M] TThemostof(popular forages [in Indonesialis [dwarfNapier(grass [Gts grown Wwidely[]
environment(and (dlimateDwarfNapier[grass/dontains/several [positive characterswhich [are beneficial for[]
animal feeding/filé[Ttheydan be[grown [for [years (having high [yield [highly Mutritious [Selectivelychosen [
as(feed byl@nimals[f@nd(can/be’grownlin/awideVariety[0flSoil fypes THowever [thereare[several megativel
properties Whichprevent(thisgrassfoBeldeveloped (asplanned [ T] 1T
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Polyethylene(glycol TPEG(Tis[one[dflthe ostpopularlapproachesis(to iseHigh olecularweight (]
osmotic[substances TPEG ised for(Selectioncallus [@nd [plantlet Wwere ih Vitro [drought stress ihduction T
PEGI[TTTTis[amon[penetrableland montoxiclosmotic/substance Whichisused [fo Tower the Waterpotential [
offthelculture hedium(and it hasBeen ised o simulate [drought [stress in [Gultured (plant fissues [ 1] [T
Successfullinvitro[selection fordroughtfolerance uisingpolyethyleneglycol TPEG[TSorbitol lihannitol ]
andlagar(as(selection(agentsHas [Been(dlsol@ppliedfoseverallcrops/such@sricelSugarcane[Sun flower 1]
tomato [Iand[Tagetes minuta T T 1TEnd T 00

Selection[drought [folerance by ising [fissue[dulturefechnique has beenWwidely ised forthe [
breeding[purpose [ 1 ][IThellackresearchdnldroughttolerance lofNapier(grassbyusing PEG!Tin[order!([]
there arelseveral [genera oflgrasswere reported(suchas/sugarcane [[Sorghum [And wwheat [ T T T ] [T

[TMethod [

Multiplelshoot[¢lump[IMSC (Tfrom[the[¢lone [of[ Pennisetum [ purpureum!¢vIMott(were[ised [to[
inducelémbryogeniccallus [Explant[Wwas [sterilized[in 1T 1] [éthanol [Solution [for [TTTTminutes and [burnon[]
Bunsen[for [T times [ [T] TToClnitiateCembryogenic "callus MMM SCcultured “onCsolid "M S Cmedium[’
[Murashige[dnd [SkoogTsupplemented (with[TImg[INAA [Ta naphthaleneaceticldcid [T g T [T
dichlorophenoxyaceticlacid [ Tmg1MBAP [l Thenzilaminopurine [T 1] [¥v ¥ [¢oconut[milk T gsucrose(and[]
[T (wv[gelatin[[IThelinhibitory [éffects [0f[polyethylene [glycol PEG [T T T Tat M TAM [T TuM [T T TaM [
and[[TTTuM[Meoncentrations [in[MSmedium“on[initiationcallus“were[evaluated[in["a[ ‘completely[’
randomized designléxperimentTEach [@xperimental tinit[consisted oflthree [@xplants dultured [ih [Onedulture ]
vial TTT T Timl Meontaining [T TTmlCofCMS [Mimedium MFive [replicates [were [prepared [for[each of (PEG[
concentration [[This[study ised liquid[PEG [supplemented MS [medium toinitiate[callusds[dgarwould mot! |
solidify[in(the[presenceloflalhigh[concentration[of[PEG 111 T [Sterilization [0flthe inedialused Standard[]
heat(sterilization[methods[at[TT TTICIITkgldm[Tusing[anlautoclave[The [EC[Wwerefransferred tofresh(]
medium/every [Tweeks!(T]

[MResults@nd Miscussion ]

Calluslinduction[waslobservedfollowing[TTweeks [ofl¢ultureThelpercentageloflcallus[compact]
and[Viable[showed[thel¢alli[Wwas[growth[INapier[grass [explants éxhibited[a[Significant[interaction [Wwith[]
PEGTStresslevelsn[¢ontrol TITPEGMalmost[all féxplants[initiated [¢allus MWith[thelincreasinglevel ofT]
PEGTthe[mean [percentage (0f(callus/induction(feduced(significantly [Thelincreasing level [0f[PEG [from[1T]
to[[TTUMIITTUMMITTTuM Cand[TTTThavelthe[lowest[effect ofl differentiationlofl callus(liooting and[’]
shootingMThese Tesultsfindicatingtheir Telative folerance for[drought[stress Whereasthehighestleffect [0fT]
PEGI(onmedium/Selection [TIn [vitro fesponse [0f Napier[grass[éallus [fo [PEGstress Was [shown[in[Table 111
Therel(are three responsesofiexplant from MSCafter [transferred [to treatments medium by ising PEG ]

(I

TableTTPercentage [Drganogenesisof[DwarflNapier grass(onMedium[Selective Rolyethyleneglycol [T [T]

Treatments (M) Induction callus Shoots Rooting
Kontrol 85.7 50 85.7
PEG K1 714 40 714
PEGK2 833 25 833
PEGK3 66.6 0 66.6
PEGK4 66.6 0 66.6
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Description TK [ TTWithout[PEG [Control (MK [TTITTuMIPEG K [ TTITTUMIPEGIIK [T T T M
PEGIK I TTAM [PEG(TIThe[observation[was [started [Since[eéxplant[planted on[¢allus(initiation hedium[ ]
untilldrganogenesis [0n regeneration medium(dge T Idays[[Table MTShowedinduction [percentageon(dallus(]
inductionmedium(dontaining [T Tto [T TRM T TM T T TpM fand (T T TAM PEG was [T T T T
and [TTOT] Crespectively MGenerally [Mthe Caverage Coflcalluslinduction[decreased [under Chigher [PEG(]
treatments Téxceptlinfreatments TTT M Tthe [percentagecalluslinductionhigher than TTTPMPEGIThe[’
decreaselin(calluslinduction(isfalfypical [fesponseloflexplants[ofléropgenotypes Whenlsubjected o PEG]
stress[Mathekalet(@l T T T IBiswas(et@l T T T TAbdel [Ghanyetfal TITTT T o haintain[Gsmoticbalancefo’
assistlinitiation[ofl¢allus[¢ells inder[$everelstress(¢onditions ‘or might[belduetoleither 'water[shortagel’
which (Ied (o [profusemutation(in(c¢ellularmetabolism(includingproteinfunctioningland(alteration in[the[
number(oflproteins(]

The tesults ‘oflinduction¢allus[showed [that[Somaclonal [Variation [fromlembryonic[¢allusmight’]
tolerance(or resistance [to [énvironmental (stress[were modified ising[PEG [MCallus(isthe initial [Step [in (the[]
cellular(plant(toinitiate Somatic[émbryogenic [Iflembryonic(dallus hotresistance [fb [drought [condition [and[]
water stressthe[dallus Wwill Mecrosis[on PEG medium(atleast[Tfo[Tday [dfter[callus induction M order Tthe
percentageloflcallusforshootformationmore[decreasethan the[percentage [ofTcallus finduction TTableTT]
showed 16n hedium freatments for [T T 11iM land M TTiM PEG (ot formation[shoot Thut [on hedivm T T
[TTUMPEG [Wwas [T IO 1] [Mespectively [MIGenerally (fthe [average [oflshoot[formation(isunder[T1 1] [én[]
treatments thedium (1]

(] Nextlsteplafter[ callus[induction[ for[in[Vitrol selection[ Wwas[ callus[tooting[l Early[and[ tapid[]
elongation [0froots(is [an importantindication[dfldroughttolerance[Continued [€longationlofrootinder(the[
situation [0fldroughticonditionsWwas[the Temarkable[character(ofresistant[cultivars TUntil (T T TuM [of PEG ]
equivalent[fo[TTTgIlconcentration [0f PEG @mbryogenic[éxplants(ability[fo Tfooting[for(stress [¢onditions [T
Thismay[beldue to [theirinitial [@bility [fo [fight Wwith Wwater[Stress[dondition[and[stay[green [nitial [Hooting[]
appears[in[TTweeks[after[¢allusfinductionTable[TTIShowed[thatall [freatments[of (PEG[¢oncentrations[]
rooting Tdespitehighest[doncentration [0f[PEG [decreased [the mumber (6froots THighestTootpercentage [0fT]
treatments Were [fecorded By [drought[tesistant [wWhereas T T I IO [Mand T T when [fested [at [T
[TIOITIOT T Tand [T T TUM PEG $olution Mtespectively I The [lowest[percentage [ of[toot[Wwas[Similarlyon[]
medium with [doncentrations (11 T Tand (1T T TuM [0of PEG 1T

(I Studied [showed [that PEG [solution Mot the linhibitor [for rooting formation [df WNapiergrasscallus (1]
inldrder(onshootingformationThcreasing/doncentration[0f [PEG [inore than [T TiM [could ot 'shoot[]
formationIStudies indicated[thatroot(is more [@ffected by[droughtdonditionthanshoot Balanced [growth [
was[observed(in(drought(tesistant(oficallusNapierigrasson same freatments 0f[PEG [Solution [Drastic ]
reductionlih(shootigrowthwas[observed withlincreasing[PEG[concentration [vhich was[donsiderably![ ]
lower ih the [Percentage [0fTthe shoot T

0 From[theselstudiedWwe[tesulted[that[Wwithout gammalirradiationTinductionoflcallusCon[PEG[]
solution (for [@ssessingdroughttolerant[Successfullyin Wapier(grass tinder[in itro[Selection [Tissue [culture[]
increased[ somaclonall variation[Ttherefore hew[ clonal [will Cappearuinder[ stress[ condition[ for[ geneticl’]
variation ([ T]MSelection(on(cell phase moreeffective fordOnesifactorsselection [[So [the [targeting (0fldgent[]
selectionCon[in[vitroselection “suchasdroughttolerance(TsalinityTand disease[underaltontrolled
environmentTherefore[Somaclonal [Variation[ generated [byusing[in[Vitrolselectionallow mutation on[]
cellular[phase Tthus (hew [Variants[that[are ‘geneticallyfolerant[fotheabiotic [Stress[like water stress [are[]
generated|ih the (initial (phase[df(plant(or(cell formation ([ 1]

[TIConclusion]

U Thelaverage[percentages(oficallusformationWwere T T 1] [on(the(selective medium6fTPEGSolution T
inlorder[¢oncentrationmorethan [T TUMPEG[decreasingpercentageloflfootingland[$shootinglofT¢allus
dwarfNapier [grass [[Pennisetum|purpureum dvMott[11]]
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