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Evaluating the Response of Some Barley
(Hordeum vulgare L.) Genotypes to Salinity
Stress Conditions in Lysimeters

Daiman Taher”* Salam Lawand™*
Ayman Shehada AL-Ouda™

Abstract
The experiment was carried out in the greenhouse of the Center for
Biological Control at the Faculty of Agriculture, Damascus University,
during the growing season 2019-2020, in order to evaluate the response of
six barley genotypes (H17, H9, H20, Arabi Aswad, Furaté, Furat7) for
NaCl-induced salinity stress tolerance in lysimeters, depending on some
physiological and biochemical traits. The experiment was conducted
according to simple randomized block design with three replications. Results
showed that the average relative water content was significantly higher in the
control (without salt stress) for the barley genotypes Furaté and H9 (89.87
and 88.91%, respectively), while it was significantly the lowest in the 200
mM NaCl salinity stress treatment for the genotypes H17, Furat7 and H20
(79.07, 77.92, 73.56% respectively). The average percentage of solutes
leaked through the cytoplasmic membranes was significantly the highest of
in the higher salinity level for the genotypes H9, H17, Furat7, and Arabi
Aswad without significant differences among them (87.85, 86.85, 83.35,
74.05%, respectively). However, it was significantly the lowest in the

* PhD. Degree student at Field Crops Department, Faculty of Agriculture, Damascus
University.
** Assistant Professor at Field Crops Department, Faculty of Agriculture, Damascus
University.
** Professor Dr. at Field Crops Department, Faculty of Agriculture, Damascus
University.
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control treatment for the genotypes Arabi Aswad, H9, and H20 without
significant differences among them (44.40, 46.11 and 48.91%, respectively).
The average proline content was significantly the highest in the higher
salinity level (200 mM NaCl) for the genotypes Furat6, H20, and Arabi
Aswad without significant differences among them (2.825, 2.707, and 2.497
ng. g green matter respectively), while it was significantly the lowest in the
control for all the remaining studied barley genotypes without significant
differences among them. The average of potassium to sodium ratio was
significantly the highest in the control for H9, Arabi Aswad and H20
genotypes without significant differences among them (7.28, 6.77 and 5.30
respectively). While it was significantly the lowest when the treatment
investigated salinity stress level (200 mM NaCl) for the genotypes H20,
Furat7 and H9 without significant differences among them (0.41, 0.60, and
0.96 respectively). Generally, it has been found that the genotypes Furat6,
Araby Aswad and H20 could maintain relatively high values of relative
water content in the leaves, and were capable of producing significantly
higher amount of proline and maintained the integrity of the cytoplasmic
membranes and a high percentage. From potassium to sodium ratio,
indicating the importance of these traits in improving tolerance to salt stress.

Key words: Salinity stress, Relative water content, Membrane integrity,
Proline, Barley.
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dans 5 Baads (3 cdaall) (%53.59) 6 sl Shkl sal Gsina (i) il
& Y 585500 ge Ik oyl 38 Lredlgiad) L5 YD e Ayl il
eV el ke e dgpuid)l Gl da daugie OIS Gua ¢ saill Jas
SV G G ((%75.40) (200 MM NaCl) Je¥1 ald) sl g Lisina
die Aygine Cligyins N ¢(%52.68) (oale aleal (50) wLal) dlalae die Lgias
O lale (g Jeliill dpailly LMy (2 cdsaall (%69.98) 150mM NaCl Alsladl)
eyl ye dpdial @A) ds baagie O BN Skl aldl sleay)
(200 MM NaCl) e ald) ssind) dlabae die Lsies oY) 8 Landlgind
lehn asine Cligd gons dgul ey Tabiy HI7 HY A )k (sl
die Lgine A 0 g 8 (sl e %74.05 83.35 <86.85 «87.50)
sis H205 HY casal e Al kD o (ake slea) 05n) il Alilas
O Laadl (2 dsaal) (M) e %48.91 46.11 44.40) \giy dysina Clig
Ao S s piige BV (8 ) oLl (sine L) OIS ) EELS 3k
Skl e Al (H20 casad nes (6 Jie clsine ) Led SN
T Jie hsine AN BHAYY 3 il Ll (ssine Jausi g OIS A 485
Db gleal ) dalall LAY (ggina o Aailaal) Zuaal ) el L (H17
e e dgpedall LA L b s gl daandlsind) 4036y Stability
Gadl + Jglall HE0) ald) sleal) Juiy Lpgall L2V 8 Jualall )yl
el GuSH A sl sl cudts Jadiud ) el gan Gus (s
Lipid a&idl sall el Jads sjicdall duaall olgall 3auSls cdaandlsivall
e e clie p& ) 3% L ¢(2000 «Smirnoff) peroxidation
Al 555 «Selectivity dililaay) lginald Ledisindl LY S6; (lsadlly
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il (aleal dygme (alaal (KY) dysanlly sl GlEA o aaall 252 )
Jax ol Qial oSary eAslal) Bda slad sadall (AN, Clislid dyge alesl
LA A sl Gl 55 Aplall LAY Cige s L cdaluad) dsall iamy
Dldie gy lases Lsaill Jans 8 aldl alaY) (ssine 330 ge Ik il
R sha Jaiifis iy alall sl sad o Laudlgind) sl 4l
Ledlsindl LieY) A o dlalad)l d Sl bl sl dslal
@bls e ladl aaamiy . aldl sleay) gyl e Membrane integrity
aanall il Jalad) Jlg 223 Recovery saill salaind e Lals sagaall Jlsll )kall
Yol sl 5 Al 8 da Ao Al Anlall LAY Ly (Aasla))  sell
Mgay) Gagplal bl aall Jeat Aagy B e osaill alainl e sp0id) Ly
DA datel ) o dldladl b 45l Jef dua dle o) 431y ¢ oaldl)
o JSE Badligindl sl i ) aldl e sams Asedlsiul
clels P gl culi Jie ol (gl Jhall Jiae Jli DA e e
Dl Jine galii ) @35 L ((CPCR) AN o5l glay) dila 3 DU
sale) dubas ) o @A) a1 ((NADPH (ATP) daiiadl &3lally dyall LSl
el Jaiad) Uy ah 3 NADP' Spall cctlis 58U Al Jatasall a3
OS5V dany Mdie g gl cOlels PlA i pCIY) Ul dlude & g iSO
Oy DAl 2mSyl asadl sda JSA Leae Jeliyyy culig SIY) o3a sl ) sl
OH™ Lall clelal Jaa JSid Hy0, maSs¥) el ia ae Jeliy &) Lo )
G b AR dgaal) asd) aaled Gus das Adle Adeld 5yde ) aeh )

.(2000 «SMIrnoff) leapas o Jarys dpandlysisdl 3y gall LpieY)
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o) ks dl (%) Apediall clild) L Jawgia (B Adlide dale cligin il 1(3) Jgaadl

g yaal)
dall Ja gt mM NaCl) <dalaall
PR e ( SR s
g 200 150 L)
77.63% 86.85 83.48 62.63 H17
72.97% 087.5 85.31 46.11 H9
62.00° 4.057 7.556 4.404 YW DOy
53.59¢ 56.42 51.91 52.45 6l
72.714 83.35 73.15 61.63 Tegh
57.23°% 4.276 58.50 48.91 H20
- 75.40% 69.988 52.68¢ Lo giall
saiall
Je i) el okl | dsatel) el il )
g.il.«aa:]\
12.88 5.37 4.41 LSD (0.01)
0.53 CV(%)

Lgine Cligyh gag ade L Cigially saeeYl (sgiue e ABlaall Cagyall i
0.01 dsina g5me i langiall yu

<y :Proline content (slwad sale 1§ Ll 5 Sm) GLsY) B o) ssiaa
Ol ol ssine Tavsgie ddia 8 (P<0.01) dusina D5 3sas Slan) dalaill il
Lavisia OIS laghy daliiall Jelilly (sl 35hlly danldl gl om @Y b
H20 5 casd ey 68 AL 5500 5 Tugina oY) LY (8 Calssal) (s5ina
shaad sale ¢ Labe 5)Sae 1.341 (1.602 ¢1.885) Liw dysime Clisd oo
HI7 5 HOs Thi &bl 5okl o) Lgiea S O s 8 o( s e

ehnd s T Lale 5)S 0.686 <0.543 <0.416) leiw digime clish (s
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& Ol sgme G Laady . (3dsaa]l) Legty Bagien ligh s (M5 e
Cun saill Jang b ald) alea) 333 3305 e (gsinas sh JS ) 8 3)5Y)
55:41.643) (200 MM NaCl) Je¥) ald) (sgisall dlalas i Lsina Y oIS
150mM  ald) (sginall dlelas die Aygina Culigyins WS (st 33 1§ Ll
Aebee die Lgina (Y1 0K o 3 o(shumd 33l 7§ Lale 5 S 1.125) NaCl
Ladly L (4dsaall) (shad 30l TE Lahe 5 Sue 0.469) (ale deal (y52) 2Ll
ol gsine Jangia O (Al okl aldl slea) cOlebae o Jelill dually
sa (NaCl 200 mM) oY) aldl sl ve Lsina Je¥1 oS 3LV &
2.707 2.825) lein Lysina Cligyh sns sl pes (H20 6l 4dil)g 5kl
e Lgne AN 08 g 8 (s e ehumd 3ol TE Lale 5 S 2,497
@bl Sl gals Adhsl okl okl e sl (ade alga) (50) 2Ll Alales
lein Aggiee Cligyd (55 NaCl 200 MM ald) ssiuall dlaee 2ie 7l
Clalgay) Gigyl et ool mialy el bl as clases (352l
Qe & A bl iy caldly Sl gaaleay) Al dabiaall dsbaiU)
2elds e oalall sleayl slag Ll ok LeaSlig A1 Gy guinal) AN 020 puinad
cealall algadl bl Jead Cpeat 8 A5l LAY sl i 8 LeaS)i ale S
2¢all maay) Aslall WIAY Jabs W) seall dad (min e Gl oS5 Jeny Gam
On Sl agall b ) 3 (e e Lol ciliia ad dam (L ST )
el Lo cclilall joda U8 (e sl palaial Jdne dajd cdama) dassslly bl
Ansiiall sball 4aaS (aygadl S Le 2 ) oy cAaaiaall sbiall S 30y e
Olasas lalllainl e (5)5 pall Anlall LAD) Jals oY) g o ddadlalls

el Jial iled AP aadll le Sl cobbadll el ALY )l
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Lo daiiipe o e calaila 3l L CaliaY) G Jaadl s L Ailall 5ol i
el o i 8 (H20 5 casul pes 6 (Gh) 8 il W) gsine (e
o Al aed losee LGLY) B Gl e Lgiee ol LS meay
Jolall Alee hainal 8 sagaad) il & GBlY) DA 8 oY) aga (e Aaiine
(Cooling Stay green Ghs¥! Jlpad) ddsin o ddsbladll et Al o gyl
giasis ¢ sl Jiall Jine o Adalaall L) gan W caadll Gle lmls ceffect)
& S L@ Lpmall LN K1 st lases L lgaSliy dilall 52l
Ll Aol oo Al Jully odbgod cdap e il
U EBLS 5ok Gany G Lad il 285 Aslall 4080 sla 25 s cApandlgiand
) (sl ooy H20 b)) i pandugind leniel Al o cibila
SV Gl WS T Lol 8 (Lsiee (oY) dpuiial)l LA A g el
e Asilaall 8 Osmoprotectants 4dslal) chUsilall oda Lpeal U udd Lo clysina
Gl i i 30l O e s Le i ey A5l Basel) )
Lego haae Gl JS33 G ¢ saill salaind 3 sl Skl 306 08 J<ay aaah
Jaladl Jlgy aic g salaias) & Asball LAY aleaiod o Say (g2) ¢y 50)S0)5 A8l
LS e Tayle patll sl e 5y08al) UM et Jaifig o pall sanl) (dasldll) )
.(1999 (AL-Ouda) diliaall 45LalU) clalgal) 558 DA daiadll 45l sl
(Ll ST aa) Aalall DAY Jals Sl agal) (min 8 Laga 5o colg ) 355
53l ) san 1aay sl Bl e SW) agall 3 oonill 358 50 ) 50 e
PaasS oye e AalaYl dslall WD Jals ) Water efflux bl Ga35 Jhes

AleaYl dlgy any saill Salaiasl 358 PR (guaall g DU
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TE abe 008 ALY B olel) ssine baugia B Al Lale cligious 0 1(4) Jgaad)
:\.ui).\d\ axdd) kel (91).\.45 sala

Lkl bl MM NaCl) <dlaleal)
Jokl : i5ia ( ) gl 5,
FR 200 150 L)
£0.686 0.908 0.676 0.475 H17
50.543 0.594 0.551 0.485 H9
1.602 2.497 1.844 0.467 YWy
A1.885 2.825 2.437 0.395 6
B0.416 0.331 0.509 0.410 Tegh
A1.341 2.707 0.733 0.584 H20
- A1.643 B1.125 €0.469 Loy gial)
Je i Lyl okl | Aaldl clhgicall | Alaay) piall
1.24 0.89 0.45 LSD (0.01)
13.65 CV(%)

O agine Sl sag pae ) Caghally 3aeY) (ggine o ABLGA) Cagal) i

0.01 4Lsina (gsiue 2ie Cilau gial)
Iay Shany) ddaill &8s ey tK'/NA ratio agigall ) agaalisd) dawd
Op essall Hlsd ) asulinll ylsd A dia & (P<0.01) dpgime il
popmlind) A assgia OIS Laghy Jaliiall Jeliilly A8l 3okl cdalall i)
Cligsang o35 ¢(3.68) asml ve Shl SHI ol Lsiee Y agagall
2.67) e lad dugina Cligd Gsus HIs ¢ H20 (HITAELS 3yl digies
T bl bl oa Ly A O G 8 (s e 2.25 230

Aleal ) 2alal dldlas e LU.;M Lg;}[\ assall ) asulisll L Jaugie
b O 385 800 g cssines b IS8 Ranal) 238 Camitily (4.47) (ke
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ool 3k ey Al

(200 MM NaC) e aldl gsivd) vie Lgina V) CulS G o saill Jang

(1.83)

150 MM NaCl sl (ssinal il dysine cilijiy W ((0.97)

& adhsll skally aldl slgal) clebes o Jelinll dually L (4 cJsaall)
Gs) Ll Alalas ol Lsine e G aggeall ) agialisd) das (s5ine Janisia
L Aagine i sy H205 casnd pes (HO Aihgll 3kl sal o ool dlea)

200 MM Aleladl) die Lgina 33V OIS o o s e 5.30 <6.77 <7.28)
ebe e Thi bkl saly ¢ HY 5 Ty (H20 &8sl 5kl sa «NaCl
(S Lo 0.76 0.96 0.60 0.41) leiw dugime Clgi (sny wlil

NRISPEEND)
g pal) pdd) b ol KT/NA' A baagia b Adlida Late cilgiaa 45l 1(5) Jgaad)
j)k:ﬂ'hujh (mM NaCl) edalaall Al 50
4y sh 200 150 L&Y
2.67° 1.72 1.10 5.24 H17
2.25° 0.96 1.51 7.28 H9
3.68" 1.06 3.22 6.77 YW gy
1.51°¢ 1.07 1.91 1.54 6cilh
1.14¢ 0.60 2.06 0.76 Tegh
2.30° 0.41 1.18 5.30 H20
- 0.97¢ 1.838 4.47* Lo gial)
Je Lat) Lahs okl | dald) clgiual | Slasy) i)
1.23 0.71 0.76 LSD (0.01)
15.53 CV(%)

On Lsine Clig dsag ate ) Caghially saee V) (ssiue o ABlaall Cagyall i
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GhY) ) ALl ) e paliill il J8 e Dlexind Gl 2a g closee
On lebdl B DAY la A Dk aseat PA g W adlisiaud) e
okl sa Jall s LS cclgndll eca Wiladial MA e sl Apoplast dlall
(A5 e 2.25 ¢2.30 2.67 3.68) HO 5 (H20 5 (H17 5 casad e 35
Sl agall & ol (3 50l ) Lplal) e Bl b S 2l 81 gy
olaily WAL Jals e oLl @ty Jsladl 15l Gaaatly clealay WAL Jals g
JilSilg «Cellular dehydration WA caleas ) gam W 4a4dall o cule)jl)
Olf sl bkl ca JWdl s LS gl WAL Cises candligis )
IS Lafiye daslall culilall Jead Bl Gl lasis (sl e 1.14 ¢1.51) 7iy
Cls (2008 <Mark 5 Rana) sl (e )il Hisdl) aent o leiysias ]
e Clsadl)l ) JiS g dnlall LAY sl () daS dl) asagall o)lsd
Na/H" ans o) gl dptiel ol andly sl Azl Jagpall iyl J8L Dla
el 4 H pumps (b)) cumssned) Gliiae ge olesi aagis .antiporter
Vacuolar pyrophosphatase (V-PPase) «H'-ATPase (V-ATPase) :<ulsadll
s pabaiol daglall dleatidl cbilall gads lagee .(2002¢05d35 Wang)
LYl WaUanal Cayel 1as o(Na') psmgall 3lsd Galiaiol gias (K7) asamslisal
snbeall e dnadl 13 a2y @A (Discrimination Na'/K' agagall 3)lsd oz
daa {f loses Asglall Alesid) ZaL Gkl /Aslal g s il b degdl)
& Aaslall deatll (paty ddadine ddia 5ygpally Gl asseall el 2 Gl
Calial Gany JEall s xé <Glycophytes 3l cilill ae daial) 4350 ¢ 53]
(Mark s Rana) .dawall s3a Jie a5 al 4yl Leylils daslall dleaiiall de sy 3all el

.(2008
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ralaliviuy)

sealall aleal g lal dug paall paedll Hka dulaind (8 S S 35 L
G o) BhY) ssine b Lge Lalissl (NaCl) oY) 35 abyy) i
iel) e Apadal G Ay ool e BLY) e I3 o

el i)

e o Asilaally Aagyal) degall cliall o calsdl (e GhsY) (ssine 32
L) Adle Gl Laagl Cum o aldl slgal) Cagla cnd Landl sl 52y
Ol e S RpS caalia 0 Al sl e el LSl
a2y Al 5l (Al ald) sleal) Jeatty dadiyall cilicall Calids
e DY) (ssinas camismall A aslisl) 3lsd (e dadipe Lo o Alailaal)
o Anslall Jastll (sine Cpuaaty Ahadiall dugpad) clicall ST Ga oaly )l
g paall 5D 5kl

A
2

3

- laa gl

5ol Lgia H17 5 (HO 5 (H20 5 casusd pe bl okl (e 5l aas)
Y el aleadll Jaatll (st Corgs ¢ sl Cpmenilly Tusil galys B Al
Gasld) Jeaty ddagyall cilicall (e yaall elliss

Caglal Alaiud Jseanal) sl 350 JalS DA Lugpadll Zahl okl el aus
Aalall ald) slgadl Jasil) gpady dagipll Claall aoail ¢ aldl slgaY!
cealad) Aleadl daall dalyall dpaaty (g shai Al je IS

(lehesis chelial sl 2s) Adgell cliall 3 ) ola b .
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