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A spaddlly Galgsll e Gsina A (NaCI) alall slgay) il
(Solanum tuberosum L..) Ualal)

(Daa5a gha 9 Dy o3l D5 Jilg

AADU Lael)3l) Lnalal) igadl Aalal) gl AADU Eigns e gl Clilal duas (1)
s

g —AEDU) 58 daals —del) ) AIS — il acd . (2)

( kawtharb94@gmail.com ig S sl zgie Jilg HgiSall ralad pall¥)

2020/11/9 :J5i o s 2020/10/15 :235s91 o s

adlall

pssall (DA Tael) 1 Gpalell Eigadl Aalal) Aigll fll) AEDU Eigny Spe & Candl 3
e bsle Caiall e gathll Walhad) e ADLe 18 dulaiad duhys caagr 2017/2016
posall 2)0lS o (o ddlida 51y Bpane dillaer (O Wigaas Ushile 4lie dia
O e blo) Ae a9 il iy Y Jse e (200 <150 <100 <50 <0)
LS el sl (& gemdlly Galgul) (mes (ginay dausl) (b 3L S0 aby)
Gibely coaldl Meadd aWLW Alaidl B ols asmy il cuel
30mM/4hrs/P46, 40mM/2hrs/P31, 40mM/3hrs/P2, YL
Lualh adll Jeadl 40mM/3hrs/P14, 40mM/3hrs/P42, 40mM/4hrs/P13
ciing cahefahillia (0.278-0.266) c cngli Ol Lmes (e ihyl (s
(12.11-12.97) on conglid ) jemid) e byl (grnad duaills aill L
» ildlae/ahe 5 Ko

Al ¢ gndall ¢ gl ¢ ald) slgal) sdalidal) cilalsl)
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:dadial
G Al el Jias G callad) Al 483 Jualadll o (Solanum tuberosum L.) Usladl s

Lo Wallad) delyy i . (Fernie and Willmizer, 2001) s ehaall 8,Mll5 madll a2y Ldle 2alai) diay)
dcgenall n Ul 562342 zlls e 22229 ) Lo deg)ial) daladl cliay copdall Ol &y b
o hleaY) aal (e sllly sl dagle 352018 alad )3l Z3lalls dely3l 835 e Baball Ljpull Lilasy)
S deg Al daig Aila)) Gl b Lagead ceh 3l ducaladll Saalily sai 8 Lo 55 1 2] Al
(Katerji ziludly 258l (58] Hliadl) il pe Aijlae Lploall Aansgio ) A slall dusloal) il (pe Uslal
) Ol b A ol shad) ol & ) L g is)) sy € Ak, 2003; Glenn et ak,1999)
sl Ol (b Whlaal Cudy ¢AibiaSoully anslgadlly dglaall cliall o waad) 8 LWa g ¢ Sl
Levy sy . (Fidalgo ef al, 2004 ; Meloni et al., 2003; Alam, 1994)issill Galea¥ly culisigull gt
~37) dahie cljaly ¢ il [Jsedlie (51.3 34.2 20.5) asaseall 0)8lS (e diiie 3805 550 (1988) g4l
(o) Gans (ssine Bl Canes aslall 83l o agadlis cyelily (Uallad) e Cilial s el 8 L (63
Cun lgulaiad b GliaY) cudsy el Lal) cumity @byl b 4 Al dsd) Ly Aalall 5ol L
b g s 37 5 Ganadl) vie daglall Uaugie Saad ay «Jsadle 20.5 5S35 Blanka Ciiall des
(2015) Samy (gal dsglell Jeatll lacsgic e} 3 Alpha Criall Ll clags 63 ) (el 520 50U) die de yuu
ASadl pamal b dej)ie Spunta s Lady Rosetta 5 Diamant Uslad) (e ilial 35 (g il 4
On LS Ll ADle d5ag bl el of Juewss (6.0 4.5 3.0 1.5 0) asmseall 2)6l< o S dusads
calall gigs 3)s¥) 2ae g ectlall [lgail) daey (il JohiS) duag paall el planag asagaall 2)slS S aly)
Cualdh LS (lall/clpll (g5 cdipall (s Jasies ccnlall /bl sae) Laliyly (bl /88l mlacsall dalises
Ciall IS (a8 o(Lady Rosetta) Ciuall e cdaslall Seas <Y1 oIS Diamant Usladl Ciia of ) sl
25l e 385 Ayl il Joa aDs 8 (2017) owals ROy duhs iy Ldsglall daulus 5SY) (Spunta)
st Lady Rosetta ;5 Asterix y Granula UsUadl ¢y Glial 26 e &g (2.5 1.5 0.5 0) anigual
Gg) Agaad) sl Chdsay asgeall 2yl HCH 8L Gn dule dBDle 25ag @l Cglily ASEdlL pal
ve alpall gys el Jhel 8 Granula Waladl Caia of golil) cojedil LS o(A8lad) salad) Lawy ccuball/culs)al)
SV aely e ydise Bl Asterix Ciiall daw Ly Lady Rosetta Ciiall o35 s 358 0.5 ke (g5ine
DS danad il Ay 8 (1996) G5l Martinez 1Y . gaill Jaug 8 psageall 2)olS bgicee 5303 Lol
Solanum tuberosum Lalad) (ye ¢lsl das)l gai 3 i [Jsallae (200 <100 <50 25 0) asaseall 205i< 5

Gsina Om duladl ADe a9ag SoOl@numjuzepczukii 3 Solantun andigena s Solanum curtilobum L.
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s bl algaY) gl Llata) & 5yiaall glal) iy «sall Jang dagle B3lyg Gyl Ges e 3sY)
s Bzura 5 Atlantic Waladl oo calial Sde Jaad 3e God @ WS Ghs¥) 8 calg ) (aes (e Wlgine Lliadl
Agay!) —agykal Spunta 4 Pirola 3 Mariva 4 K.Jyothi 4 Kennebec 4 Desiree 3 CFL 69-1 3 CEW
galls Sl saey (dpadll Clsally jeiall dilal) saldly (Ll JohS) Shdse s o il ald
o dals dlilae IS [isla aoy 100 del) & Gum (&l sially Glasaly BhY1 3 alyul) Gaass (s5imay
453 5[5 (10 8 6 4 2 0) aidl sle (o dunle 3805 & i) Gliadl) §5Suy mudlygal Ghaal) Loyl
S e Talae) Gl gy a5 ¢ eaalls GhsY) LD i) 8 ooyl (meal oS5 el Baagl sl
«(Desiree 3 Kennebeck 5 K. Jyothi) ahe /a2 g8 (100) 36 SIA Alle tclegane EDE ) cpalg )
Qb oabe [ohes S (50) e i dmisieg « CFL 5 BzuraMariva ol [ahes S (99-50) o dawsiag
.(Potluri and Prasad, 1994) _aldl sleay) cag,ll dleaially dubiall Cilial) Juad 8 el aclu GliaY)
sleay) gkl (Zihuabai o Jingshi-2) duwall Wladl e cpibh desd (2005) o3ty Zhang gy LS
o 15 Rsad ) Vil 55 e (sl assll e aY) pedl s Blie 175 de))) DIs e toaldl
o Loy 60 2ax dals Cdige sae plasinly Asgld) Jeatl auii 35 cJparllaa (80 <60 40 20 <0) asmgeall 25
imas oSyl Uy oy sy llS 5o clasl Bty cclinall Calajl cyyslly aaally ladll) el
S A8 vie il (s e Laghyais Ohbl s Gam o(linall b oy ) (meny Es3l) 2SI il Sl
Sina oS5 B3k bl Cyelaly oiblall IS L g Ladin (g3 Jpaille 80 35 eliinly tdariivall daalal
(175 <110 <75 «50) Zihuabai )kl xic Walgine alig ¢ gaill Jasg dagle B2l bylall Clipn (B Gyl (aes
175 «150) Jingshi-2 )kl ol alig cJgadlia (60 <40 20 <0) amagall 26l 3815 die ol [aleg <ae
G ol e paad) Gldaas @yl L Jsadlie (40 20 0) asageall 26l (gxSH v Al [ales S (200
(Porra ef al., 1989; aldl algay) Cigyls cias daalill dnlall ¢ls) (e waal) vie Hpumdld) diva (s5ina i
o= (2015) wssals Munira cuSa (. Harinasut ef al., 2000; Ashraf ef al., 2005; Khan et al., 2009)
, Cardinal 4 Asterix 5 Granola , Felsina 5 Provento s Diamant WUl o Calial sy dilaiul sl
6.95 ¢3.25 <0.5) asasall 2)0l< e dalina 38 (g0l Al-Pakri 5 Lady Rosetta s Shilbilati , Sagita
S Cglaly o paid) Area) ShaSon sdde o Talael Luhall it un Loy 30 524 of S (8.90
Ualadl) diaa (3o Cun ¢ jgendill dria (e Gls¥) (Ssinay asmisaall 2yglS 55 Bab) Gn Audu ABle d5ay
s Granola s Diamant Gilial) Laads Legilysl (8 S jseadd) e (ssine el ollac] i Felsina 5 Sagita

sl Mgay) Cag ks Janil Laidie dlaiad Ly 2l Jif Lalpakri 5 Shilbilati cuiiall Jaw L (Asterix
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sl e caaglly @) e

Llaiad Aulyy ) Ganll 138 Gaoa 388 cdaslddl gball shaliad) (e 53LEaY) 8yg ping Uallad) Jgenna deaay Tyl
Aol sl Gan e Talael aldl slgay) Cagylal Ughile Ciiall e Walladl (0 s YL
tAdiphy i) dlga
ao Osbaills dugaal) bl dwd plae —EEDU Gigas e — daehHl) dsalall Gigadl dalal) Aigl) B ) 3
Billa Uallay aDL 18 dulaiad aut 25 . clit) ol o ST (8 Al GS — (00 daalas calall Canll i
20) Zomal 5oyl Pla aldl slga¥) Cagylal Wissy Uishle Uallad) ia aaLall Z8Laayly ¢lighyle Ciiall (0
e dmy clilall gy 35D JS) ) e 3 aadiad s 3D (18) il L a3 &y (1 Jsaad) (Blus
Jslaall alatial g cdoald) dlabeall bes Jsadlaa (200 <150 <100 <50 <0) Nacl e dehisa 5815 del)3l) (g
sl GlSY) Cpaia dely3l) Jawsl Jug dlee cija (NPK 20:20:20 5S35 (Pro=sol) Jsws n (lsial) s
el Skl iS55 ¢ alad) Mgal) Gl Ly (e el Baal (Ol iy (ald) Jsladll ke Llee JS JE Sala
10 8 Clpall s Alaye ) (s2rall Jsms e dslaa a3al) (3 Oaial) ae psiageall 216lS (e dalla (o)l i
-Ghos
Lalal 380 o) sleml s clliy CYOL (Bates ef al, 1973) dish s Glgpll paes 35 5 &
Al ciluall canda o(@lall fAall 3yl 3 cilie e §0.5 33T 5 Cus el e (el 2 Gilg @il
platiuly zjall &85 & (Sulphosalyclic acid) %3 chlullsiladl (as (DAt Jslae o da 10 252
A CdlS (e (Jle Jolae Ja 2 4d) wmb bl e e 2 aal e 2 &) (Whatman) glals =ai5 3)s
Cyan . lia) gl & (Glacial acetic acid) %85 alill Jall jaes (0 o 25 (Acid ninhydrin) (xigual)
delu gy Baaly D (e Bpile goiall giaf laany Aol 0l %6 100 Hha 4y o b slea 3 il
alant L go Gaslsill dids ciliaty Al 20 52d lamm ol ks 5 (Toluene). cpshsil ale (sa o 4 geiall Cigals
Ultrospec 2100 ) Jiscall caadall (b Slga aladialy jiagils 520 dage Jsb die Galll 5555 Gl 255 Calg 0 (0
slalaal) (389 3lygY) & Gl (mes (sine 3 234 . (Pro-uv/visible Spectrophotometer

Zgall (559 ¥1000 | Catal) (eleo XA Jslao pnn X Glalls i SSA = defale oy
5y3al Al Jslaa anaxdaliiol)

Cun W GY) A (Porra ef al, 1989) diyk ciua 3Ls¥) i (a+h) S piadldl (gine o
. 80% sied) e o 5 Alin) 2 Wy il g3 Ssmgy cing cAailll 5Ll hA) G Al 250 34
2333l Jeo 20 ) paadl Jasly sl 338 L5685 5ad 238 [ 890 /1500 dejes 550 Hh Adee cujal
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Gis Soall Glhal Slea aladiuls sl 470 5 664 dase Jok die daabaia¥) cilad s %80 (5!
;i) daladdl
Cha + Chb=17.76 x A647 + 7.34 x A664
b Jud sl daa :Chb ¢ @ Jud)sKl dava :Cha
+iasli 664 dage Jsh vic doalaia¥) 5el3 :AGO4 ¢ fiagili 647 dase Jsh die dualiaidy! 3618 :AG4T
el Uallad) D 1. gaad)

D) ey e'éj\ Al ey @aj\
40mM/hr3/P2 11 Sv4 1
40mM/hr3/ p6 12 Svb 2

40mM/hr3/ p12 13 20mM/hr2/ pl11 3
40mM/hr3/ pl4 14 40mM/hr4/p13 4
40mM/hr3/ p40 15 20mM/hr2/ P55 5
40mM/hr3/ p42 16 40mM/hr4/ P49 6
40mM/hr4/ pl1 17 40mMhr4/ P52 7
40mM/hr4/ p13 18 30mM/hr3/ p35 8
Marfona unmutant 19 30mM/hr4/P46 9
Spunta unmutant 20 40mM/hr2/ p31 10

-Byidal) ADL a8, [ p/-gyihaall salell jeal) (ge) [ hr/ —gyalaall salall <5 /MM s ddaadle®

: Alany] udal

(ANOVA) il Julatl cililanl cinmal o) o 230 ALISY Alptiall o Uil asans (35 duyadll
e (gsina (3 B laal aladil llavgia) o Bl disine g .GenStat 12 Jlasyl melindl aladiuly
Yo 5 Ligina (G
 d8lially il

sl (aes (e Ualladl) il (3l gf (Ssinas asigual) 2uyglS (oo dilida sl il

25lS 35 By Olosdl Gmes e YO Gl (sina o dalad ABDle dsag ) Aabal il oLl
dsedle 0 385 xie ahefabrallie 0.116 (e dagine Ggiay Gl paes 385 o) G ¢ gall Jassy (8 ago5eall
GEDL) o aay YL Alaa) vies (2 Jgaall) Jsallie 200 aldl S5 vie ol /aballie 0.419 )
0.278 Ll b ool pmenl (sgine el B8IS daslall 505 xie Glawe (40mM/3hr/P2, 40mM/3hr/P42)
(30mM/4hr/P46 40mM/2hr/P31 40mM/3hr/P14 40mM/4hr/P13) <Ll legih ol /)l
wlal) g Alhe g Aflas) ANas (sl e ohefobadia (0.275 <0.270:0.271 <0.266) (simas
200 Al S50 ve wlall o dsiee Ailias) ANV ay Clgi Ll SO IS G LDl (2 Jsaadl)
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(0.446) cialy ooyl Gaea (e Ll gginal dawaills 2@l el (40MM/3hr/P2) aDlall cilawy «Jsallaa

RS AERIW
Btidiall Ll GLsY) (b Culg ) aas (a inal B agaigall 2 0IS 505 80 L2 Jgaad.
CY3had) S gia Jsa A/ gad guall 258 S) 5 L)
200 150 100 50 0
0.250ef 0.423a 0.330fi | 0.245mn 0.231n 0.124ry SVP4
0.246ef 0.434a 0.333fi | 0.245mn 0.1400u 0.098y SVP5
0.245f 0.427a 0.317gi | 0.244mn 0.138ov 0.098y 20mM/2hr/P11
0.254df 0.429a 0.332fi | 0.254mn | 0.138ow 0.118ry 20mM/2hr/P55
0.251ef 0.432a 0.316gi | 0.243mn 0.153or 0.111sy 20mM/4hr/P13
0.267ad 0.439a 0.326gi | 0.258mn 0.1700p 0.134py 20mM/4hr/P49
0.257cf 0.425a 0.307hk | 0.268mn 0.1540r 0.128qy 20mM/4hr/P52
0.245f 0.424a 0.311hi | 0.244mn 0.1460s 0.100yx 30mM/2hr/P35
0.275a 0.426a 0.345dh | 0.311hi 0.1680p 0.1400u 30mM/4hr/P46
0.271ab 0.436a 0.329fi | 0.245mn 0.1400u 0.098y 40mM/2hr/P31
0.278a 0.446a 0.364cf 0.272m 0.1500s 0.1420t 40mM/3hr/P2
0.249ef 0.421a 0.310hi | 0.248mn 0.1650q 0.103ty 40mM/3hr/P6
0.246ef 0.422a 0.306ik | 0.246mn 0.1520r 0.106ty 40mM/3hr/P12
0.270ac 0.429% 0.340ei 0.272jm 0.1700p 0.137px 40mM/3hr/P14
0.250ef 0.422a 0.31hi4 | 0.235mn 0.1480s 0.124ry 40mM/3hr/P40
0.278a 0.412ab | 0.374ce | 0.308hk 0.1720p 0.124ry 40mM/3hr/P42
0.254df 0.428a 0.315hi | 0.257mn 0.1470s 0.124ry 40mM/4hr/P11
0.266ad 0.415ab | 0.378cd | 0.246mn 0.1500r 0.1380x 40mM/4hr/P13
0.226h 0.352cg 0.304il | 0.238mn 0.1380x 0.096y | Marfona unmutant
0.230gh 0.385bc | 0.308hk | 0.240mn 0.118ry 0.100vy | Spunta unmutant
0.419a 0.329b 0.254c 0.154d 0.116e da slall Jan gia
Jeldll | Aalal) s al | Al Lsd
0.031 0.006 0.014.

ey oo daalll clbheadl a5 clbilall b oShn Al dwe) palaal) aal o o) (aes il
bl b gae e AVl axds ) dalgd) AibaSonll Clydsall (e 4aSli il Cum dilal) e @lilgadd
(40 mM/3hr/P2, 40 ) oDl of duall m5bs cun (Martinez ef al, 1996) aldl algay) cagyk
)iy edong paall DL L e d35lhe culgll aas (e Laglhsl (gl danills aidl) Juadl iis mM/3hr/P42
WBle 3sag dangd Cum (Walladl lbils d aldl deaY) b Joa cal ) @luhall e saad) e 5t o3

dsslll (S. surtilobum s S. juzerpezuckii Ualadl e ss Jasd (5309 Gy pll (mes (1 BhsY) (gsine s dlag)

Wlad) o Cilial spie latily anti Jsa (Al duly ae Ladls casl WS .(potluri and Prasad, 1994)

s Pirola 3 Mariva 4 K.Jyothi 4 Kennebec s Desiree 5 CFL-69-1 s CEW 4 Bzura s Atlantic)
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@it el S8 Culg o) Glaes SIi Walladl il o ) cuals llg o ald) sleaY) gyl s (Spunta
daslall dleaially duleall Walladl Glial o el Wb 5858 sliie) (Sa Cum aldl aleal) gk
Uaes (s5ine Bl Coell Al ((Zhang ef al, 2005) duly me il Lads ((Shaterian et al, 2005)
O psageall 2)5lS 585 8ab) ae ale dlgal a9yl an Al Jingshi g Zihuabai Waladl iua & colg)l)
pseisaall 2)gl< a dunle 3SI5 ADG AL Jsa cual Ay @il we Waly Gillars Cesadl . Jsadlia (60 <20)
Russett Burbank 4 Desiree s MonaLisa s Mozart Wladl e Cilical & gai <t Jsedla (180 <60 <0)
SMisess sl Al 5 () (aem o915 5345 go 3315 ) Amsbe 53055 of sl a5 <Mondial 5 Mozart
elall algaY) gyl & dalil) clilall A gl s oSS Gias S (Jaarsma et al, 2013) Ualad) bl
proline ) balis (aleas) ey Wika Lausl (ot 5l (Glutamate) clubislall i) (meall e 42l 523
& SsanY) arall alaie JaleS Taga g3 calg ) Gaes caely LS . (Mohanty ef al, 1982) dehydrogenase
20€508) 52O Baliadll claiiY) 21 8al) Guh oo BaSEall Ball jsiall i€ DA e il DA
Lial) aliiy WS cctlisigl) o) st Gl e Al ppaipalls Aadl (a alill 3 aeluasg ol VLISl
Lyt e Do ldy Ay L dnesl Garm slgin 535 203 131 idlns aPbgisally njlaanll Sl G (53 5and)
David and Rayapati and Stewart, 1991) Lkt sae 83ljs lsal le Lo (oSety Laa aldl algadl)
.(Amini and Ehsanpour, 2005;Claussen, 2004 ; Nilsen, 2000;

S padal) o Uallaal) il (3l Sina (A pgaagaal) Ly glS (e dilida )i i

& pssaall 2)gl< 585 5als (atD) S guadal) (s (s Al L)) ABLe a5mg ) Al 23l uds
6.03 L1l Jsadlia 0 385 e bllfulié g Ko (12.71) G LSyt (gine (alédil Jingl Cain ¢ pall Jams
3 40mM/3hr/P2 aBlul of milill ciell WS (3 dsaall) Jsallie 200 aldl 5850 vie jildllie/ sl Sie
Adsiall GO W iblle/ahes S (12.97) A pmddl e GhsY) rinal il pill el e
caly 3 «40mM/3hr/P42, 40mM/4hr/P13) mM/3hr/P14,40mM/2hr/P31, (30mM/4hr/P46, 40
LA ae &jlie digine Lilan] ANy ( gl Ao jillbe/alie s e (12,13 ¢12.15 12.11 «12.18 <12.14)
40 mM/2hr/p31 40mM/3hr/p2) Bl (s ) Hscmdld) (ggine & bl 8 oy o3 Jsaall)
40mM/3hr/P40  40mM/3hr/P12¢  40mM/4hr/P11  30mM/2hr/P35  40mM/3hr/p42
—13.85) o zolp Jsadlie 50 sl <5l vie (40mM/3hr/pl4 40 mM/4hr/p13 30mM/4hr/P46
slilliafahe g Ssa (13.68) Jsasllia 100 aladl 5850 vie (40MM/3hr/P2) aBLlly « jildlia/alie s <oa (14.33
200 bl 3CA vie salall bl ol AS giadlll (ggine 8 pmliadl Aol das s B conlal) aa &)lae
(3 Jsaall) 2alal) ae &5jle jilillae/ alit g Sae (3.98) &by 3 ¢Jsallue
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Biidal) Uslad) Sl guadal) dises ad B agatgeal) a0l s 80 .3 Jgaal)

Y3l S g 200 150 100 50 0 Ll
8.71cd 7.10sz 7.460y 8.37lv 10.08ip 10.51hm SVP4
8.29de 6.16v7 7.01tz 8.08lw 9.96ip 10.22hn SVP5
7.43e 4.29uz 5.83vz 8.10lw 8.95lu 9.88iq 20mM/2hr/P11
9.93b 7.14rz 8.01lw 11.26gl 11.45fl 11.78dk 20mM/2hr/P55
8.52de 5.52wz 8.14lw 8.47lv 9.92ip 10.54hm 20mM/4hr/P13
8.29de 5.52wz 7.43py 8.34lv 9.74is 10.41hm | 20mM/4hr/P49
7.67de 4.67uz 5.52wz 7.92Ix 9.88iq 10.35hm | 20mM/4hr/P52
10.54b 4.54uz7 8.18lw 11.42fl 14.21ae 14.33ad 30mM/2hr/P35
12.13a 8.53lv 10.19in 13.40bg | 14.17ae 14.37ad 30mM/4hr/P46
12.15a 9.61it 9.67it 11.80dk | 14.30ae | 15.39ab 40mM/2hr/P31
12.97a 10.21in | 12.04ci 13.68ag | 14.33ad | 14.47ac 40mM/3hr/P2
7.550de 4.54uz 6.85up 8.21lw 8.34lv 9.80is 40mM/3hr/P6
10.54b 4.54uz7 8.18lw 11.42fl 14.18ae 14.37ad 40mM/3hr/P12
12.11a 9.03lu 9.83iq 11.65el 13.85ag 16.16a 40mM/3hr/P14
10.54b 4.54uz 8.18lw 11.42fl 14.18ae | 14.37ad 40mM/3hr/P40
12.18a 9.83iq 9.16ju 12.92bh | 14.27ae 14.73ac 40mM/3hr/P42
9.79bc 5.29x7 8.24lv 9.94ip 14.11ae 14.37ad 40mM/4hr/P11
12.14a 7.54nx 10.18in 13.42bg | 14.21ae | 15.37ab 40mM/4hr/P13

7.38e 3.987 4.96y7 8.21lw 9.47iu 10.16i0 [»liMarfona
7.47e 4.64 6.00vz 7.230z 9.05ku 10.41hm Spunta
6.03e 7.93d 10.01c | 11.88b | 12.71a A sl Jau i
doldll |l si | AD Lsd
2.71 0.61 1.21

Jass dasle B0 o Aule ADle 3sa it G Wallad) @il e cpal ) Sluball (e saed) ae Liadls el
S5 5al3l IS gy (Munira ef al, 2015;Khan ef al,2014) sasdll diua (e Wl (ginag sall
a5l dullad Lasdiiy semidl A (sS5 Ge Algganall Cilifipl aland e ars G2 pppageall 20l acdl i)
doad) el eliig celpiadll Cilailiall sgin Ny Hpiadall Aja (peS dasit b 5l s3) Chiorophyllase
(Maas and Grattan, 1999; Grattan and Osten, =il bl e sl ehia e JSG e ERPON
Lo Lisedl yealially el jsmad) olid LU jealiall b Lalisd) iy ald) slga) o) WS .1993)
Levitt, ) leanag laaxe JIidly ehuadll clalall ol doju el s Al chawg Sllg Mg, Fe, P alial)
(Berkowitz, 1998 ; 1980

ralaliniuy)

iy dde sbias ) &lie Ligina L) i) (sine aalip ol nll Glaes S5 o dalle sbaas )l Cag )l s

g yaall Galialy YLl aaen die

Matwij et al — Syrian Journal of Agricultural Research — SJAR 8(2): 309-319 April 2021



317 2021 Lwlfolessi 319-309 :(2)8 e L il Eiganll Ly gesd) Unal) — G935 & 5a

Y oyl oKa g (il asm ) el Lea ¢ oaldl) slgadld Lenlatial (3 b dusgpaal) S culs

YL gl Al Aualiy g Ay el culydigall G Audalo ) A8l Aadyd aes Aaglall YL Jasd (s Ay

rcula sidal)

i e gy Ael) Lgilin auifiy chung paall YD) )5 Lais

Loie Gyl malyy (8 oLIS Laalaiels Lghe dalall Aleatiall laml A s ZaadUl Jla) (8 VDL s dalie

Aaslall sk il & el Gl s

aalal)

s;ba;‘;)” e.u.\s «gb)j\ ALy E\:U:m (2018) &;c\JJS\ Cyua}!b lcb)j\ §)\)j a::j.wd\ 39.:\))3\ 2\:331.«4;\;}” E\.QM\
Ay (Bl

Alam, S.M. (1994). Nutreints uptake by plants under stress conditions (In Handbook of Plant and
Crop Stress). pp. 233-236, Marcel Dekker, Inc. New York.

Amini, F. and A.A. Ehsanpour (2005) Soluble proteins, proline,carbohydrates and Na™\ K*
changes in tow tomato (Lycopersicon esculentum Mill.) cultivars under in vitro salt
stress. Am. J. of Biochemistry and Biotechn. 1(4): 204-208.

Ashraf, M.Y.; K. Akhtar; G. Sarwar and M. Ashraf (2005). Role of rooting system in salt
tolerance potential of different guar accessions. Agronomy of Sustainable Development.
25: 243-249.

Bates, L.S.; R.P. Waldren and 1.D. Tear (1973). Rapid determination of free proline for water
stress studies. Plant Soil. 39: 205-207.

Berkowitz, G.A. (1998). Water and salt stress In: Photosynthesis. A comprehensive Treatise
(Raghavendra, A.S., Ed) .Cambride Univ. Press. 226-237.

Claussen, W. (2004). Proline as a measure of stress in tomato plants .Plant science. 168: 241-
248.

David, M.O. and E.T. Nilsen, (2000). The physiology of plant under stress .John Wiley & Sons ,
Inc.

Fernie, A. and L. Willmizer (2001). Molecular and biochemical triggers of potato tuber
development. Plant Physoil. 127: 1459-1461.

Fidalgo, F.; A. Santos; I. Santos and R. Salema (2004). Effects of long-term salt stress on
antioxidant defense systems, leaf water relations and chloroplast ultra structure of potato
plants. Ann. Appl. Biol. 145: 185-192.

Glenn, E,P.; J.J. Brown and E. Blumwald (1999). Salt tolerance and crop potential of halophytes.
Crit. Rev. Plant Sci. 18: 227-255.

Grattan, S.R. and J.D. Osten (1993). Water quality guidelines for vegetableand row crops.
University of California. Drought tips number. 92-170.

Harinasut, P.; S. Srisunak; S. Pitukchaisopol and R. Charoensataporn (2000). Mechanisms of
adaptation to increasing salinity of mulberry: proline content and ascorbate peroxidase
activity in leaves of multiple shoots. Sci. Asia. 26: 207-211.

Matwij et al — Syrian Journal of Agricultural Research — SJAR 8(2): 309-319 April 2021



318

2021 Lwlfolessi 319-309 :(2)8 e L il Eiganll Ly gesd) Unal) — G935 & 5a

Jaarsma, R.; R.S.M. Vries and A.H. Boer (2013). Effect of Salt Stress on growth, Na*
Accumulation and proline metabolism in potato (Solanum tuberosum L.) cultivars.
journal.plos one. 8(3): 160-183.

Katerji, N.; J.W. Van Hoorn; A. Hamdy and M. Mastrorilli (2003). Salt tolerance classification
of crops according to soil salinity and to water stress day index. Agr. Water Manage. 43:
99-109.

Khan, M.A.; M.U. Shirazi; M.A. Khan; S.M. Mujtaba; E. Islam; S. Mumtaz; A. Shereen; R.U.
Ansari and M.Y. Ashraf (2009). Role of proline, K*/Na‘ratio and chlorophyll content in
salt tolerance of wheat (Triticum aestivum L.).Pakistan J. of Bot. 41: 633-638.

Khan, M.S.; D. Ahmad; M. Adnan and M.M. Khan (2014). The effect of somaclonal variation on
salt tolerance and glycoalkaloid content of potato tubers. AustralianJournal Crop Science.
8(12): 1597-1606 .

Levitt, J. (1980). Responses of plants to environmental stresses. Water, Radiation, salt and other
stresses. Academic press. VVol. 2. New York.

Levy, D.; E. Fogelman and Y. ltzhak (1988). The effect of water salinity on potatoes (Solanum
tuberosum L.): Physiological indices and yielding capacity. Potato Research., 31(4): 601-
610.

Maas, E.V. and S.R. Grattan (1999). Crop yields as affected by salinity. agron. Monograph. 38 .
ASA, CSSA, SSSA, Madison, W 1.

Martinez, C.A.; M. Maestri and E.G. Lani (1996). In vitro salt tolerance and proline
accumulation in Andean potato (Solanum spp) differing in frost resistance. Plant Sci. 116:
177-184.

Meloni, D.A.; M.A. Oliva; C.A. Martinez and J. Cambraia (2003). Photosynthesis and activity of
superoxide dismutase, peroxidase and glutathione reductase in cotton under salt stress.
Environ. Exp. Bot. 49: 69-76.

Mohanty, L.C.; J.F. Tompson and C.M. Jonson (1982). Metabolism of Glutamic and N- acetyle
Glutamic acid in leaf discs and cell-free extracts of higher plants. Plant physiol. 1023-
1026.

Munira, S.; M.M. Hossain; M. Zakaria; J.U. Ahmed and M.M. Islam (2015). Evaluation of
Potato varieties against salinity stress in bangladesh. International Journal of Plant and
Soil Science. 6(2): 73-81.

Porra, R.J.; W.A. Thompson and P.E. Kriedelman (1989). Determination of accurate extraction
and simultaneously equation for assaying chlorophyll a and b extracted with difference
solvents: verification of the concentration of chlorophyll standards by atomic absorption
spectroscopy. Biochim. Biophys. Acta. 975: 384-394.

Potluri, D.P.S. and P.V.D. Prasad (1994). Salinity effects on in vitro performance of some
cultivars of potato R. Bras. Fisiol. Veg. 6: 1-6.

Rayapati, P.J. and C.R. Stewart (1991). Solubilization of protin dehydrogenase from maize(Zea
mays L.)mitochondria. Plant Physiology. 95: 787-791.

Matwij et al — Syrian Journal of Agricultural Research — SJAR 8(2): 309-319 April 2021


file://///journal/11540/31/4/page/1

319

2021 Lwlfolessi 319-309 :(2)8 e L il Eiganll Ly gesd) Unal) — G935 & 5a

Roy, T.S.; R. Chakraborty; M.N. Parvez; M. Mostofa; J. Ferdous and S. Ahmed (2017).Yield,
dry matter and specific gravity of exportable potato: response to salt. Universal Journal of
Agricultural Research. 5(2): 98-103.

Samy, M.M. (2015). Effect of irrigation with saline water on the growth and production of some
potato cultivars. Sci. 5(4): 1151-1163.

Shaterian, J.; F.Georges; A. Hussain; D. Waterer; H. De Jong and K.K Tanino. (2005). Root to
shoot communication and abscisic acid in calreticulin (CR) gene expression and salt-
stress tolerance in grafted diploid potato clones. Environmental and Experimental
Botany. 53(3): 323-332.

Zhang, Z.; B. Mao; H. Li; W. Zhou; Y. Takeuchi and K. Yoneyama (2005). Effect of salinity on
physiological characteristics, yield and quality of microtubers in vitro in potato. Acta
Physiological Plantarum. 27(4): 481-489.

Effect of Salt Stress (NaCl) on Proline and Chlorophyll
Content of Potato (solanum tuberosum L..)

Wael Mtawj * 1, Mazen Rajab®) and Hassan Khojah®)

(1). Biotechnology Dept, General Commission for Scientific Agricultural
Research (GCSAR), Lattakia, Syria.

(2).Horticulture Dept., Faculty of Agriculture, Tishreen, University, Lattakia,
Syria.

(*Corresponding author: Rasha Taowz. E-Mail: kawtharb94@gmail.com).

Received: 15/10/2020 Accepted: 9/11/2020

Abstract

This study was conducted at Lattakia Research Center, General
Commission for Scientific Agricultural Research GCSAR, during
2016/2017, In order to study the response of 18 lines of potato Marfona
cv. mutagen and unmutagen that were cultured with Spunta Cv. Plants
were disposed to salinity stress with different concentrations of NaCl
solution (0,50, 100, 150, 200 mM). The results indicated that the
existence of a negative correlation between increased oncentrations of
salts in the solution and leaves tolerance between clones to salinity stress.
The results showed the lines 40mM/3hr/P14, 40mM/3hr/P2,
40mM/2hr/P31, 30mM/4hr/P46, 40mM/4hr/P13 and 40mM/3hr/42 were
giving the best values for leaf content from proline ranged from 0.266 to
0.278 mg/g, and the highest values for leaf content from chlorophyll
ranged between 12.11 to 12.97 pg/ml.

Key words: Salinity stress, Proline, Chlorophyll, Potato.
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