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aabaal) alhlid) 3 4iisess aich) Glo oy A aall delall desvgall Silanil) 2 (Jyanal) 3¢ Lals duaal dsal)
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Al dlgay) (e dalida

1132 + 38K 1192 + 44K 1255 + 38 2312 + 42° EBo

1712 + 569 2011 + 52¢% 2645 + 482 2502 + 45P EB:

1388 + 47! 1735 + 489 1922 + 62¢ 2106 + 624 EB: 21
882 + 44 937 + 36'™ 976 + 47 1572 + 36" EBs

1835 + 38K 1896 + 42K 1965 + 43 3402 + 55¢ EVo

2743 + 359 3033 + 56 3686 + 522 3532 + 36° EV:1 .
2366 + 46' 2752 + 429 2985 + 48° 3116 + 444 EV, VK51 b s
1420 + 46™ 1486 + 38'm 1524 + 47 2522 + 38" EV3

oo VKBL Limjiy 21y il al (V5 B)s % (15 0.5 0.1 0) EMS el ilaallh dlalaall (E) sl il
JkY (a, b, €. ) ks capnls in=3 (Means + SE) (glaall Uadll Ll liline cillanssie (<8 ilidanal puen crnpe . sl
.(P<0.05, ANOVA-Tukey test) dlslas IS dic ydige IS il siall ¢ Liginall (354l

Aleladly (pis3/aS 236) EBoPo Aleladll ga d5,ladlls i3y (misy/aS 271) EB1Pp dleladl) sic dilall ALl 5ol il
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125 + gah 197 + 9f 211 + 7¢f 236 + 7 EB. 21 A
61 + 7% 76 + 6 82 + 71 138 + 69 EB3
356 + 14 379 + 16" 402 + 14 644 + 16° EVo
445 + 159 552 + 18¢ 729 + 147 694 + 18° EV:
A17 + 179" 496 + 18f 528 + 17°¢f 592 + 17¢ EV; VK51 i 8
261 + 14X 295 + 16! 328 + 181 442 + 149 EVs

ey sl e VKB bimsdg 21 G gl vl (V5 B) 5 % (150.5 0.1 <0) EMS Slaasll jaladlly dklaall (E) jpafll juih
On Ausinall Gyl lelY (3, b, €. ) ddise capaly =3 (means = SE) gl ladll g lilas clangie <5 i) gues
.(P<0.05, ANOVA-Tukey test) dlalaa IS aic jdige < cillacgial)

GhsY) e Jgemnall Ao 8 digina (398 Law ilial) 2lgaYls EMS Slasl jilaall dlabeall Laally mibil) gl
2645) EB1P1 dleleall ¢lpcadl) Alall xie ellyg (% 0.1) S5l aie dgall 13gd dad ol cald cdilally ol ypcadl)
Sl Blie VKBL Ly gl caia gl (isy/aS 3686) EViP1 dlaladlly 21 (A gl Chiva (ol (nig/aS
729) EViP1 alaladly 21 by gl Ciiia (52l (m199/aS 289) EB1P1 dlelaall Zalall alall sics . aaLally laladl)
calally O laall iy £jlae VIKEL Linnjé atl) Ciiea (gal (ais9/aS
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dee Al 350 o) oSl (e bl Gilall 03l alias) ols (XU et al., 2022) gl il b (gpeadl) gsanall Calal)
oo S s cclal) b Al Dugall Sllaall 8 dagally A0 yealial) (alsiol 4B (e Slosmd gl Jial)
Al sl SIp Ay il el gail) dale) ) (25 Lea bl elall (e Al (gine aliddy il il
.(Liu et al., 2014) 4alal) daudy)
A s s 8 Ailally eheasll aall clbls Ale 3 galiad) ) Sl ) e ) 585 Alded)
(Bhs¥) e il o s GeSan bl 8 Linglpannd Baiad Caser o 0Saall (g0 (5305 patiosall (midiall 3l e
-(Kiani et al., 2022) gt ae Caad) 1 il aaws
Lisajds 21 (L &) il (JiagSea) Adlall 48,50 ASlew bouigia (2 EMS Abasl el dlalaal jili .2
:hlaad) slgaY) gyl il VK51

485 Al Janegia Cun (e A paadl EOlalaall ( (P<0.05) digiee (358 259 (4) Jsanll clily e Laadls
1555 149 (145 lgiad cald cdilal) 48,00 ASlew dacsie dleal) slgaY) cDloles ) 3 o siesySoe) Aila)
e Py P2 P1 cDleladl) e VKB Linsjd Chia (5o jiag Kie 1605 156 <1515 21 (A chia (salfiag S
Limjd Ciia 63l (Leg S 89) EVOPos 21 (JAn ciia g (Liag Sie 77) EBoPo aalill ae d3ladlls il
VK51

sie (P<0.05) disina S cuilSy cdblall 48 )5)) ASLews Jacigia (b paliadl ) (% 0.1) 5S5alL kil dlalee <ol
(Jeg S 116) EB3Po alalally (sias Sie 84) EB2Po dlaladl) po dilaally cllyg (jiagSie 71) EB1Po dlsladll
98) EV2Po dlebeall po &3)ladlly ellis (sias Sie 80) EViPo dlabedl sics 21y gl Cim s EBoPo a8l
VK51 Lisajp il Ciia 53 EVoPo aaLilly (iag See 120) EV3Po alalaally (siag Sia

)5l ASlew Jaugia (B digine (398 b LAliad) sleaYly EMS el iladls dlebaall dauilly gl el
b @il Ciia (53 (Liag Ko 66) EB1P1 dlalaall wie @lldg (% 0.1) 35Sl sie jagall 13g] dad J8 cald il
c2alally O laall By &lae VIKEL Linnjh al) Cia (ol (jiag Soe 74) EV1P1 dlaladlls 21

Lass Yy cdmgloiSill Lgailiads 3hs¥) duess of ) (2020) Wang et al. [l as gl b dus
Gle Wil e Tadlas o 3he¥) el S daulia dshy g vie adly el Sl Lualiall Lisha)ll g 3l LgiSlan
G lly Aliall deay) il s GgV) ASlaw (A 82L) (e 4 Lliass L (38l g cdSlaw J81 (3)5¥) (35S ¢aliina
.(Cakiretal., 2011) it av

cad VK51 iy 21 (s &l ial (slagSaa) blad) byl ASlass Jaugin (& EMS Abasl) jidaal) 3G :(4) Jgaal)
Alial) slgaY) (e ddlida Ciligiva

[ P T P, | P [ P [cdsd] ]

155 + 3¢ 149 + 4°d 145 + 5¢ 77+ 2 EBo

119 + 3f 91 + 3N 66 + 2' 71+ 3% EB:

146 + 24 128 + 3¢ 96 + 29 84 + 4 EB. 21 A
168 + 22 163 + 2° 158 + 2¢ 116 + 3f EBs

160 + 2° 156 + 3¢ 151 + 2d 89 + 3! EVo VK51 i
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122 + 2F 103 3N 74 + 2! 80 + 3 EV:
152 + 2d 128 + 2¢ 109 + 39 098 + 2! EV,
176 + 32 169 + 2P 163 + 3¢ 120 + 3f EVs

e VK51 Limis 21 by gl isal (V5 B)s % (15 0.5 0.1 «0) EMS bl ihadlly dlaledll (E) jsayl il
DBy (a, b, €. ) ddbide Canly n=3 (Means + SE) (gl Uasll gl lilias il e (<o lilandll gas iyt . gl
.(P<0.05, ANOVA-Tukey test) dllas JS vic yi50 JSI cilausgiall (p diginal) 35 2l
2l me Gy ey pmisidl S ve 30U ASlew BB o Jpemnll 5 EMS  jghaall el ekl sie
Aol ol e (Liedschulte et al., 2017; Lewis et al., 2015 )
VK51 Liiajdg 21 (L &) iial (Paufg) ddlal) 48)5)) dosle Jauigia (b EMS Ahasl] jibaalls Alalaall 150 .3
 Aliall Mgyl Cigyl cal
350 dpale Jasia Cus e Ay el COlalaall (u (P<0.05) Lisine G358 25y (5) Jsaad) clily e asdls
s Zanft 6.3656.29 5.48 \giad cuxld (Aslall 386l Gl Jacsgia SAlial) algay) cilalaa culy 3 ((Panfg) il
)kl Nl e Py P2 Pr cdlelad) sie VKEL L Cia o *anfp 7.5457.49 722,521 Jp Chia
VK51 Lis b it (53 (Pauf 6.24) EVoPos 21 i 53 (Pavff 3.22) EBoPo salill o
Lgina S CilSy ((anff) dlall d8y5l dnle Jaugie B galiss) ) (% 0.1) Sk i) dldee

EB3Po ililaally (anfg 3,48) EBoPo dklaall pe &laalls @lldy (P 2.95) EB1Po dkladl xic (P<0.05)
Aalaall xe 3l @3y (Panfg 6.02) EV1Po dlaladll wics 21y atl) i 53 EBoPo walilly (Paufg 5.07)
VK51 Lia b &l Civa 2 EVoPo 2 lilly (*au/g 7.01) EV3Po dlsladlls (Panfg 6.42) EV2Po

Aala) A8yl Auole Jasgia 3 Lisina 39 b ilinl slga¥ls EMS (Shasl) jelaalls dlalaall dowilly il yglid
21 A gl a3 (Panfp 2.22) EB1P1 dlilad) vie @llyg (% 0.1) Sl xie Hagall 3¢l dad J5 cuals
c2alally cOlleall iy &jlae VKBEL Linsji atl) Ciia s (Panfg 5.84) EViP1 dleladls

8l ) Allal) STl ilally Slaal) sleaY) il cian caall bl Lolsa il 5Y) Lle 83l
Ghsl 8 Al salal) KSI5 Bl ) HLEY) cadis 13 gl il 3l b dlall salall LSl aST daniS 3l)sY) ASlew
.(Babitha et al., 2015; Negi et al., 2015) liall slgay) il caas sl il

a3 VKEL Gisay 21 s ol (hieal (pns/g) dblad) 485l Lyala Jaausia b EMS luasl iaal) il (5) Jgaad
Aliall slgay) (e Ailida Cilisius

6.36 + 0.08°| 6.29+0.09%| 5.48+0.09° 3.22 + 0.06/ EBo

4.96+0.09%| 3.99+0.09"| 2.22+0.09 2.95 + 0.06% | EB:1 21 »
6.16 +0.019| 4.85+0.08%| 4.16+0.09" 3.48+0.09' | EB:

6.85+0.09°| 6.74+0.07%| 6.64+0.06° 5.07 + 0.08" | EBs

7.54+0.07°| 7.49+0.08%| 7.22+0.06° 6.24 + 0.05 EVo VK51 L b
6.97 +0.07| 6.59+0.06"| 5.84+0.05 6.02+ 0.05% | EV1

743+0.06%| 9.89+0.059| 6.66+0.06" 6.42 + 0.07' | EV2

7.89+0.06%| 7.81+0.06%®| 7.75+0.05° 7.01 +0.06" | EV3
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ol VK51 Ly 21 Ly gl iseal (V5 B)s % (15 0.5 0.1 «0) EMS bl ilaall Alelaall (E) Spal udh
Sl (@ b, c.. ) ddiss Gy n=3 (means + SE) (gl Lot gl lilias cillansgia (<28 Clibaedll goan iyt . sl
.(P<0.05, ANOVA-Tukey test) ililas J< vic yige I cillaigiall fu diginadl (55,4l

sela i)

i) Cun bl Laly) aRliasl ) (% 15 0.5) dxiipall 38T EMS el jihalls dlaledl @l .1
3116) cialiy 21 Jdn Chia 2l (pisf/aS 15725 2106) shpadll Al cald cadlally o)pumdl) (3))Y) Ale
Ciia 53l (aisy/AS 1385 236) diladl Al die abiy ¢ gl e VK51 L Ciia s (aisy/aS 2522
VK51 Gisa b Ciin (530 (ai59/aS 4425 592) alis 21
Glall slga¥) Cuus g ndl chagdl el 8 Waale % 0.1 pmidid) S0 eyl il s .2
G Ay el hisall gaen ad (&lidd (% 455 30) daiall 58I vie Loy PEG Sl ailaiad)
11325 1192) caaly lly ehuadll cilall Al 8 laaly sels sy VKST Lismgis 21 Ay gl bia
) dleg (gl e VKSL Ll Ciia die (a159/aS 18355 1896) 5 21 (Dl Ciis sie (ais/aS
VKBL Ll Caia xie (ni9y/aS 3565 379) 5 21 Il Ciia vie (pi9y/3S 965 110) cialy ll dilal)
sie (Liag S 1605 156) 5 21 Dl Chia die (jiagSie 1555 149) 3lys¥) ASlaw dba g ¢ sl e
7.49)521 Ll i vie (Paufg 6.365 6.29) GhsY!) dnle dia g . Jsill e VKBL Lia il Ciia
s e VK51 Lisajdl) Ciia die (Canfs 7.54 5
il dial g yaall cyisall gues (% 0.1) paiiidl S50 sie EMS il il dilall b cuica .3
sliad) slgay) iyl Caad eyl
tcla yidal)
Jaad) L Jaat 53L)  Samall aslsaedl) 0520 (% 0.1) pmisid) S5 (EMS) Shasll il alasial —1
VKST Gisajis 21 Dy gl s dely) die @llyg ilall algadl W)
Gl Cpmenil) ey S Llaols (EMS) (el jiladdly il cdleles oo Aa3ll) bl e Zulpal) daglie —2
LGl Gutiall (pig]
aalyal
dasls castell IS —clall aud ¢ S slgaY) ol Aisall cilall Laslsus Laslsd .(2010) Jlise s i ola s

+ yean cJalied

Gl el dda) ilgiadll 339 VK51 L dll doal duegilly dali)) cliall (ians dusly +(2009) asens cdagsls)]
31 sl el ashell Aludis ) daals i Al Lisg V) Cililiayl

228-227 dndua Auys —3ded Atinl) Juaalaall el . (2015) ghems (LS

(nicotiana tabacum L.) salll aall Jass 3 (H202) cumaSs¥) elalls Byl (il i .(2022) ame ¢iug
(4) 222) (10) alaal caehy3l) Eismall dysud) dlaall L(PEG) JsSile afi) oy amdll lial) slgadld
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Abstract:

The research was carried out during the 2021-2022. to study the effect
of treatment with the chemical mutagen Ethyl Methane Sulfonate (EMS) in
improving the tolerance of two tobacco varieties (Burley 21 and Virginia
VK51) to drought stress. The seeds were treated using three concentrations
of the mutagen (0, 0.1, 0.5 and 1 %) with a soaking time of (8) hours. In
addition, to induce drought stress, polyethylene glycol (PEG) was used at
concentrations (15, 30 and 45 %) equivalent to an osmotic pressure (-0.7, -
1.4 and -2.1) MPa. To chose the selected plants for the next generation. The
experiment was conducted according to a randomized complete block
design (RCBD) at the Dimsharko farm of the Faculty of Agricultural
Engineering-Tishreen University - Lattakia- Syria. and with three
replications per treatment. Some characteristics for treated seeds
productivity characteristics (yield of green and dry leaves (kg/acres)) and
technological traits (dry leaves thickness (micrometer) and dry leaves
material (g/cm?)) were also measured. Treatment with EMS at a low
concentration (0.1%) led to an decreased in the dry leaves thickness and dry
leaves material and increased yield of green and dry leaves of both tobacco
varieties. High concentration of EMS at (0.5 and 1%) caused a increase in
the thickness of dry leaves and dry leaves material and decrease yield of
green and dry leaves of both tobacco varieties, respectively. The chemical
mutagen treatment under drought stress conditions at a low concentration
(0.1) %, also improved the values of most of the studied indicators
compared to the other treatments. The treatment with PEG, had a negative
effects on the dry leaves thickness- dry leaves material and yield of green
and dry leaves of both tobacco varieties. Thus, it can be suggested to soak
seeds at the concentration (0.1%) EMS for its role in improving on the
technological and productive of two tobacco varieties (Berley 21 and
Virginia VK51).

Keywords: Ethyl Methane Sulfonate, Burley 21, Virginia VK51, salt stress.
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