-~

I Voo Gl /¥ oplads /omd o Sl / 2ly; LS oMol aoliiags,

" zusﬁ M&O"

S PP iSumel Gen¥ 3 Sles (55l 5 M5 RS w2
(Nicotiana tabacum L.)

il e e 5 (5558 pole olSils
el LS ool lingg,

0 . £ . . Yy - o 04 . & .
Sk Loy aaw 9 (Fbi; (Ko ol o ¢ 0015 9,5 LSy ¢ (60 (55,995 Mo

Ol ol o8l (65,98 015l ¢ ALS S g W5 09,5 bl Mol (685 (ggomitils -
(r.darvishzadeh@urmia.ac.ir : Jsgue odium o) )l ol cdeogl olKuiild ¢ 65y9liS” 080l ( 2L K5 g a5 05,5 coliawl =¥
Obal cogl oIl (g glibium j 0303 (659LiS" (555135 095 il —¥
Ol el Ry (g5l aaSiils  oaLS (K55 5 ) 09,5 oty —F
Ol caseg)l (g Qliid 3 5o s g Mol § Sj sk e -0
Ve IO by oyl Ve FNR el s fo,l
YW e iain

b guuns 028

Ol gl 0y SO lais 4 I8 el libosl oy 5l )b g sxine ((El)i pre LS (Nict?tiana tabacum L.) g g5 K 9 Aol
4 ohiwd Can (9154 (g05gy Deb oo CutsS Cl el (S KB yis Mo V1 i) Sy > o)) by mezs bl 91 89 CatS (g9 (e
2058 1l g izl S){).u).lfpfﬁ.qdcﬂ,,lgléb.xi.x; p8,)

Copde gloyi gy b g el Basma Seres 31 x SPT 406 (5M oS 5 da s (5:55ko 41325 9 Jbd 4555 s olul 3 1 g, g dge
S 5 FT Jud 1 Sy 3 )l oo (e cpieS b Y e (08l bl o5 IS moos (e b gloY @ ey B 358 Jb ) slaud Cpmex
(csylos o)) Urmia 205 4 (x> 0 o8,) Basma Seres 31 pl5 )l olyon 4 ( ¥0 9 YA &V OY sbapV) Lisusel (pY e as Cbl je80e W
9550 o) S 55 5 WA 5 WAV (ely5 csla Jlo (o 1S5 s b (ol JolS slacSsl b B 55 anls lyie 4 L IS ca
B35 byl (el Gl 5 S VLIS lie b pllebudo B /el (sl g 409yl /55

Ol cpyieS «duoyd VA 9 VAR Sk b sy a0 ¥ 5 VY slap Y do 1Sk dunlio ol wlwl 1 g jusio HiSa ;3 p,SlS ¥V -A B AYY-
S il 1y Sy pd 8 meod lise cp by woyd YIY 5 YV 1:0ke b 55 4 Urmia 205 4 Basma Seres 31 aals pB)l o S zoss
LYO pY g oy liSa )0 p Sl YYVA o YAF: Sid Sy Sloe (:5ko b a0 VY (Y 9 Urmia 205 salis o8, «Sid Sy 5, Slas
39 1)1y sy 3550 pB,l g iy Y o o 1y 5)Slas (eSS jd £ )SlS VO A Siis Sy 5 Slas 1 Sko

ol Joame 5 ((glsl o)las yud 1 (Vg (S V0 51 i) 3)b 3g3g (oylol O 9 S 3 YL LIS a8 6 (o3l 0 oeig cuiS
CutS ly (b (9595 VY (Y Ol m el 00D ggten (i CulS D (e 4y g Bl o SIS (g 3 IS 003 Tl e gl 0B 6yl dee
903 Ll g Lo adlate cpl )3 1) (Bpd (9595 CudS S5 (s 9 03909

Sid S0 )k 4358 Ol g ((Byd gy 1SS sWdejly

@ty S bms 2ol & bl jl oS MM oo

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.60 ]

% o5 o aboge 3blis & SIS b5 Cap el
A S peod ClilB b i pB)l 4 olied coe (I3
P geo (e Il )3 003 3 Il g (ghszsb Sy
dowls (sl jl cbgif Vor) (Brd (9598 wdlipy) Sy
ISt bl @l (F) 35 ein (G2 SIS
Sg S zead plie LAl biaigy o biine ol
B o IYA G addlae 590 glaceiss) )5 )5 g (ljae
(Srd 095 wedhpy) sl 3 g piite Loy VIFA
Obi 1y Sy 3 )l geoS i (nyieS & lacuiy
aS' (Basma Seres 31) x> yo (£lyj o8y ol o 4 L3l o

S5 o b ailaie 93 3wVl o )3 IS 2e59 e
lig) g drag)l dolyd SIS > 4Kl (sliwg)) YL S
B (eSS (s 2590 (plleludo B (i yped )3 pllan
i) o Jldidne ©glis I (Sl Jhalejl gl by
Oliee LB iabojl 15 a5 SlacnY g 39 S mess Ll
225 30 bl cpl o Mo el lis b LIS aeod
A 2028 S AD (b9 pekate 4 (F) Wi SIS
4 5 bl Golate IS xeod e b (Y Culid Sy

0Py cj).g )'l odléztw! ol Oy D e dl—ﬁwu )'l

(Combustibility) (¢ pds Juwsl i «lslds Cans )
(S0 Cluogas I flie o cusl o] pab g e
obe 3 (A) Ml oFF Gygldes 05 5 (plend
U BrasS paie S lin B (abesd pole
MO BN ) ol o5 Jhde ) g Sy cutS 1 (e
S)gS g > )Slas dg el (S SiS jg a0y
099 Gpidlisl (e g oVl (S5 e I 4
Y YL polie) JIS i meos Jb cal b (YY) 2945 0
CaS p osllaol @l s (S Sid 55 doyd
2 el Jelgs 51 Sy 3 )5 Glie &8 Ol B odg (5358
A e (1Y) 29800 485 Jai )3 (5P kS s
Gg WSy (WIF) SB pH 50 cov baes Sy 0
@ a2y b 0yS e )18 (VANEXNY) o5, iy o (V0)
s 3 sll O g SB 3 39290 I (e 3 YU
& olpl clils eS8l Bib jl ¢ gig culS cou sble
ok @dbe olpl pd GFF B3 g s Lol Jgte
Yo I oliee b @blie jide 3 o5y Colyj Cusgine


http://dx.doi.org/10.52547/jcb.13.40.60
https://jcb.sanru.ac.ir/article-1-1275-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.60 ]

4

4 395 (W S 58 Sl 0 Cumer Copte wll p
4awgs (Pedigree selection) (cloyws in S b,
Do hyl3S Kilasly

' LSy, 9 2lge
B J 3 Canen wgi 9 B £ b

9 Lipbeds s cabl g Jbd s gl pelel »
Basma AW Sy dous ke ajod picren
Copde gloyd ooy b g sl Seres 31 x SPT 406
sboY 4 gy U388 Jb p gladus Cunen
IS5 0 gi2) b aolsl o5 K e glise b i
Basma Seres 33 j| JolsFy zls o3 job 4 ()
S 31(VF) Al g o s g i8345 31 % SPT 406
9 A 05 2o Ol ol Gl YoV Bl Ry
2 Bl sl ags glp am Jo blol jo cuiely YYO
4 &l Fy slolgl L sl oas cus als
Olise olwl p cuigy Y8« sl Fy Jud j1.(V0) (Y JS3)
8 obal gyl Wy 4 caldd g IS WS Gl
g sl s Jlo Bl 53 A5l iy iS5
sodlgls sl Janl was cuss alp o alls sl
ISV L ol JolS sl )b B o Fy bl
pS 2035 e olel p gl YVO s § <85 plodl
OdSdes b ad ol gple Wy 4 calus 4 S
Al slis ans (gl dn Jlo bilgl o ol slaeslgls
P Fs bl sleodlgls slis sl was cuss &l g
WY g plosl S5 Y b e oS sk b B
Ay 4 calid g I o5 geod olie bl o9
Ay 4 cald 5 )15 o8 Cla (i pelol 2 ¥ VY
cuiS Fr bl slagpY jed (VW) sas ol ok
Wb oLl Sy 3 I @eas (i cpieS b (Y Ve g
SW s o 5l o (i3S Y Ve bl (Y Jge2)
Urmia 205 pB,)l ol yo» 4 Basma Seres 31x SPT406
» N ,l{ oo b sald oleis 4 Basma Seres 31
9 S5 )3 i lagluls )5 ok MolS )b s
S idke 17 Golel ©F 53 0290 JIS) Jlop Lalid 95
by Bl > @l Gl Jgese Lulys a5 i) > (Yl
<l 53 39290 JIS) 5 ot g (Ml e (g CudS oo
A sl olel o a8 il 3 (Vg (ST (e VB )k
el gl wluly 8,5 bl (3g) jme a5l i
A8 QIS gy 3 IS @ead Gliee (rpeS b nY Y

Sste o) e 9 (b5 (o plie 03l ag)d Lo (6580 (65,965 s
Voo Oll.wo)' ¥+ 0,loss /pﬁ))-u.«-' JLu /Jc\))‘ Olml,f CM@\ MM”:

ol ol yandy Lols gwFy (V) wizsl 5 s &jp0
» A g Gy ol JolS slaSih b JB
oSy Cubl oa ol lis Pbs 4 ies as ol Sy
Sl oyt GnhedS S bl or g eges by
P9 Candl by Sl 85 cal Joigine Sy 0 IS gac
5 Sl Al o S8 > ol 5 aliél Sl
099 w8 A om Jbd s g 45 b (V) by
9291 ik canle JIS gead (lipe & a0l (LS 0)8
sobate 4 Cul yidp o 3855 (ol ST e
Sl SIIN A () 9 NS good S 385 (o)
I W S5 9 sl SR talejl p» cdo JpuS
(A) 15 45 BC, 3 BCy Fp (ela s (M clS s
Sl (Blar Jol5 slacsSsh g5l B > Jobs sl s
S ol)ly 225 @ls Bad Gbj)l Sy > I zeas
Sy S IS ped o gl b s oy M3 )
ory4e Basma Seres 31 x Basma 16-10 _3W (¢l
b Jie Sy ) rexd Cho o)ly any Gl S
e sl [ 9 O] Li] fh] mM] (sl b o yelily
pe i 1 (S [d] b awlie o [N] s gze 9 Y
2 sl B S 5 ol 5 o S 5 ol ailie
¥ Jy SPT 406 x Basma Seres 31 MW oSy
Ldlge Jao cppie [1 5 [I] dd] m] sl b ol )l
555 Sl i comnl  [N] Ol 5 [1] 5 [d] jpi
P S g o U8 5 I a5 ol > ol
2 Sdled,S cunle a4 dx g b cplply )b <V Sy
S5 il el (533) gy
arwgd sl Basma Seres 31 x SPT 406 W
b QB S gy 50 IS 05 peod cablB L e gla Y
O O A R
i)l Sk 4wl cpenl pb mas oY
A s sl CBlgs dl_a:ui.ilo)‘i P e sl
Wb pre o Golite Lulys 4 Ll 6Bl
DJlaze 3 adllas (glp (o342 Lg)LaT sl gy (YYNP)
oy J (e ATA) el 033 Slgsiy Lagms X s
ol 3y90 laxe )3 gy Jlite S y5ln cux oS
sl slaby) 4 48 Mibe (5)luk 40 35 (e )3
b oodel Custy (glaodly 3udns cpl jd (V4) dad 0 plodl
I oS5 gy cpl ab gy AMMI g, I ealis]
ol il & wwl (ol sloadlye 4 4525 5 bl 455
b gy cnl 2 29 ool 5yl Clllas (o) 5
b baoo 5 gy (ol Gl uibly 420 1 oslazal
4 40 5l odlitel b s g 00d 3yl plsaer il
SR L e 5 o) M 5 ol ol
Jodlil b jlul lacuipy g ol dwbxe plhoys
a2y ) Ohasd opyidn & (Lol adie g3 O lges
(VVD) 33,5 o s eizlod oo


http://dx.doi.org/10.52547/jcb.13.40.60
https://jcb.sanru.ac.ir/article-1-1275-fa.html

sl Lo) dw 5 Sy (Sho plie 03lj hag)d Lo) wssSe 65055 o
Y (Nicotiana tabacum L.) 3,5 555 Gisuiel slocp¥ o Slas (o)lhsly o S zoods oy p

S ee (Basma Seres 31 x SPT406) W caliseo 5,85 JIb 55 sl Jus 13 S oo lime =) Jgin
Table 1. Chloride accumulation range in various segregative generation of Basma Seres 31 x SPT406 crosses

858 Jl 3 (sl s )3 IS gess olime sy ey sl ool

(S K5 39 209) Jolas (Sp s ojs hop) Sl (S s (s o) (ke Coon
A YIEA +IA BRI AL
/¥ \Al \llai F
/¥ ¥/¥ VA Fs
) VA Y Fs
BAYN Y/¥ AR Fs
BAYN Y RAN Fs

Fr Jus 3l oads bl Gisussel oY Ve sly ooy JLM)LJ 5 ombyls 40

oy e
2 e u‘j;;"’l"?)‘ . @il 4 e @i i)l bl
AN A o5y oY o
o P00 oY1s ST (e VO bl S K
i £ edalofl ellas
-Ivv** Y oy oY o
o P00 Yo ST e oI5 bl S K
R fr talel bt
oy gl ool
e cai .. .  cer . " 39 e ) (ke
(Sp iz jg a0 ) Sl (S Sis by doyd) Sl u)B( S)f) )gu&
£\ VY A\ Sy Yl ST ke MO TS
Y/¥0 -lay VYY S oYy (ST e o5 LTI

_ _ CSW e sl couie (8,0 (g8 il Bl g b)Y -V >
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Figure 1. Schematic of tobacco breeding to reduce chlorine uptake project: 1. Evaluation of chloride accumulation in
Iranian oriental tobacco germplasm (including 100 genotypes) 2. Re-evaluation of chloride accumulation in 8
selected genotypes from 100 genotypes 3. Diallel cross between 8 selected genotypes to select the appropriate
combination for breeding oriental tobacco with low chlorine accumulation 4. Selecting “Basma Seres 31 x SPT406”
combination 5. Planting and self-pollinating F; population to produce F, population 6. Planting F, population and
selecting 301 genotypes with low chloride accumulation for F; 7. Planting F3 population and selecting 260 genotypes
with low chloride accumulation for F, population 8. Planting F, population and selectin? 225 genotypes with low
chloride accumulation for F5 9. Planting Fs population and selecting 117 genotypes with low chloride accumulation
for Fg 10. Planting Fg population and selecting 101 lines with low chloride accumulation for F; 11. Planting F;
population and selecting 20 lines with least chloride accumulation 12. Re-evaluation of chloride accumulation of 20
selected lines and selecting 4 promising lines with minimum chloride accumulation in leaf
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Figure 2. Evaluation of F3 families in field conditions in Urmia Tobacco Research Center
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Figure 3. Evaluation of promising lines in field conditions in Bastam village of Chaypareh
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Table 3. Geographical coordinates and selected places soil property
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Table 4. Chemical analysis of soil and irrigation water salinity of two selected places at 2018 and 2019 growing
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Table 5. Analysis of variance and means comparison for chloride concentration rate in leaf (%) and dry matter yield
(kg per hectare) for the first and second years of experiment
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Table 6. Analysis of compound variance and means comparison for chloride concentration rate in leaf (%) and dry
matter yield (kg per hectare) for two places and two growing seasons

oy 429 ]

S 5y 5,8kes Slarye ke Sy S o Slaye e S &y e
L VAT ) oK
AVVA- [0 YIY ) J
OAYE /D 5.0 ) o x e

WEVAS/VE -Iyy A Y glls = (Jlo x i) 1,
YYAYaYa/at A2 o oY
NARnavAN o[58 0 O x oY

WAYD/E AZA) o Jlox ¥

VoMY Y A/ o Jlox Gl8e x opY

WYL VIV -y £ ¥l

- - \a} 5 sls

ke auglis

[ 3 ¢ 55k8) i3 55 S () Sr 5 5 o2 o
Pl Sost S Pl Soit e e
Yoy ™ vavy @ v/-A% VA WenY
Al YO¥ 9 VAV Y/he® 0 oY
YAYA® AER Yy v/o¥ YooY
YYPA® YOy e YA \AZS YA Y

yyaaoe vy .o \ALY \AZS Basma Seres 31
Y- F AASE A AL Urmia 205

GNP ey g Jol alie 9 55 s Sy 5 Sles
Ol (e phw g WS o a2 g8 1) byl 5l o ps WY
Jopd AV it cpl 5o blaie Sl byl dsgi 40 addhe g0

Sy 3 M o2 lie 9 3, Nes (6l 5)luk 4529
9 Jol 4z 93 AMMI (il)ly o0 ols olul

Joyd g W g AP iy ) o pd A% e ppw b pod
Ol Cho 1) Guig) ) b Jlite 51 i)y
o |V Jodo) WS (o0 42y Sp o )5 gess


http://dx.doi.org/10.52547/jcb.13.40.60
https://jcb.sanru.ac.ir/article-1-1275-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.60 ]

54

oo Loy 3o g Sy (Ko plye o) (9,5 Lo, 5,50 (65,955 295
Yoo obis /¥ 0,lous /pﬁ))-u.«-' Jl /Jc\))‘ Olml,,f CM@\ doliinghy

(LS 3 p)55kS) Sis Sy 3 )Skes 5 (1) S 3 )l geas sl (ol Jde Guigi) X Lo Jlite 51 iyl 4505 =Y Jsun
Table 7. Analysis of ﬂenotype x environment interaction for chloride concentration rate in leaf (%) and dry matter

yield (kg per hectare) using AMMI model
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Figure 4. AMMI 1 blplot for chloride concentratlon means of oriental tobacco lines and cultlvars and environments
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Table 8. Means of chemical and morphological characteristics measured in the promising lines of and oriental
tobacco varieties used as control in the experiments
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Extended Abstract

Introduction and Obijective: Tobacco (Nicotiana tabacum L.) is one of the unique industrial
and commercial crops from Solanaceae family. Chlorine as a micronutrient has positive effects
on tobacco leaf quality, but its higher amounts (more than 2 percent of dry weight) reduce the
quality of tobacco leaves. A breeding project was designed and implemented to achieve new
lines with low chloride accumulation in leaves.

Materials and Methods: Based on the results of diallel and generation mean analyses, the
Basma Seres 31 x SPT 406 combination was selected and the management of segregant
populations was continued with pedigree method until reaching to promising lines with low
chlorine accumulation. Four lines with the least Cl accumulation were selected from F; of above
mentioned cross combination. The four promising lines (including 11, 37, 38 and 45) together
with two commercial tobacco cultivars as controls, Basma Seres 31 and Urmia 205; famous for
accumulating high level of CI in leaf, were evaluated in completely randomized block design
with three replications at two locations (Marangalou-e-Bozorgh village /Urmia and Bastam
village/Qarezyadin with high soil and irrigation water chloride levels) during 2018 and 2019
growing seasons.

Results: Analysis of variance revealed significant difference among the tobacco lines for ClI
accumulation in leaves and dry leaf yield. Based on the first and second years of experiments
results, the Cl accumulation ranged from 1.89 -3.20 and 1.79 -3.29 percent and leaf yield ranged
from 1388-3574 and 1320-3108 kg/hectare, respectively. Based on the means comparisons, line
45 and line 11 presented least accumulation rate of Cl; 1.79 and 1.99 percent. This rate was 3.30
and 3.20 percent for check cultivars; Basma Seres 31 and Urmia 205. Means comparison of
yield revealed that cultivar Urmia 205 and line 11 with 2840 and 2775 kg/hectare dry leaf yield
had maximum and line 45 with 1508 kg/hectare had minimum dry leaf yield.

Conclusion: Line 11 with low CI uptake and high and stable dry leaf yield is the best line
among the studied lines and cultivars. Therefore, in the areas under tobacco cultivation in West
Azerbaijan where there is high chlorine in soil and irrigation water (more than 1.5
milliequivalents per liter of saturated extract) and the obtained product contains more than 3%
chlorine per dry weight and that's why tobacco cultivation is banned; line 11 can be cultivated
and thus oriental tobacco cultivation can be maintained and revived in this region.
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