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3. Maternal line
4. Paternal line

Aodko
-, o5 Nicotiana tabacum L. _ole oL L ;5545
Yaullse solgils 5l (2N=4X=48) u_3ebl 5T 5 Al
4 00,8 ek 4 9 009 (GOOdarzi Mokri et al., 2016)
S8 ool 850 slidicnn 5o Jame oS S (lsie
sLe ! ;I Nicotiana ..~ .(Xie et al., 2016) 5,5

Soh b g aSekas S5 VF Juld 5 4385 dei 9>
Edrisi Maryan et al., 2012; Knapp et al., ) c—ul

1. Solanaceae


mailto:R.darvishzadeh@urmia.ac.ir

e 5 (5,05 55095

VAY

0559 Eglae g dian aBild el sl g (hjm bl )3 St
dile golyo iz 9 IS Wil (6ol gead vy
2 a,l5 Slewl Jlade (TS0, 1990) ail co i g 4SS
Sl o3 WD 5 Ugona Js3 Jo 5 5 s S
Ui polie «(Chari, 1995; Darvishzadeh et al., 2011)
Akehurst, ) oS oo Jlee |y (5555 gm0 ool doys g0 5
1981; Juan and del Castillo, 1986; Guardiola et al.,
(1987; King, 1990; Darvishzadeh et al., 2011

sl o Lacal i s «Olalllas 31 6l Gan
S)ge Smroz G 33l i 50 S92 ge £985 parSiS 5 S92 g0
€55 9% 4 OliSer ) Cumez 13 39790 £95 WBbos (o2
s ol (nl )3 45 Sped el (S35 £95 5 (e £455
Sl gl 1) o loads 4 Janl colls (55 g3
sloasly ;0 (SL) g985 abl o 425 LB ol Solza
0091 Sy Sz el radly Sl i ool
Ahmadikhah et al., 2007; ) cewl ppe 53-8 oo yun
aiw; ,0 5T 8,k ;| (Edrisi Maryan et al., 2012
et 53l slaasli (sl aalllan 590 Cdo s pdy il
Pirkhezri et al., 2008; Darvishzadeh et al., ) s
A aS e 65,laS slapiugw jleolaxul JJas (2017
s g Sy a5 LS 5 Ul 5 Shos L slaat )y
g dlarlan Cons (S b a ol GlalS 55 e98
Sy 81y (S5 95 503 )b 5l el adl 2als o]
I3 5 >t S UL 55 Shas b iz ol 5]
Sl G978 Stiné 5 St sLa Ly Sasel S
(Laurentin, 2009; Basirnia et al., 2016)

ggtass bals, 5l (2LST (S5 £95 o
olia sladslipy izl g 9 iy 50 i Jole G lacads)
s B g dlas o 5o (S gllol Gl g 5 ol
3 ilize gll (Suh £95 e jg-late ay ol ood
Ngd oe oslital (LS ol Sellol bawgs (5,50l slaptuns
(elibisy,y o il 4 plss e Lagl adexjlas
la,Slas jleslinul 8,90 530,85 o)Ll (J5SIge 5 (ploordisn
2 SE5S E95 )l 0 pleedt Slio pgaz 4 (S,
4SSyl s )by 549 oS slan,l;S Nicotiana

)| com‘b‘_,’_iua)as_uw));wp‘:als‘ﬁ Sladlas

o5 ! (Nurhidayati et al., 2017) s s ;Ls Sz slen
2 5 slaiSecsl col jo isSs rals alawly
Carino ;0 ] Boes L pas Ll D950 S0 g ls S csle
&l LS (et J S ez O el Sl
Gadani et al., 1995; ) el soisS lgausl Lo o puSTy o
(Brandle and Bai, 1999; Davalieva et al., 2010

s,ls 599 N. tabacum s Lol Jl> o a5 LG5 g455
s 8l cos ) Sy LSS iz dawgs ol Jlexs 4
(25 Jg—ams (Lewis and Nicholson, 2007) ¢l 43,5
shls wlas g ijf' 2 yolie T oS 5T K o Shes
Sl (Se5 sloayjon gl Lolul g oog solaidl coenl
i ey (Masheva, 2014) aciwa o5 ol olaws ;|
Ll (B, 57 L)L slapss o olamdl Slis olo 0 oo
Taskova et al., 2005; Dyulgerski and )s—s
slays;l —=, (Kirkova, 2013; Masheva, 2014
Wit b byl ooisid by 4 ax g b Slas sows s
Apd e lid g5 (60 Ol 00 B AT e
Cplo g5 Wlao iy oS ol 5l (Masheva, 2014)
LagT e )50 9 S0 4 &dlyg 5950 (et i )ls o5
(Butorac et al., 2004; Masheva, 2014) 45 o S

(S 09 e sy oo el p o8P Slces)
Loy 5 Slakin Wisd oo padl ()8 5 B rddas
RSB e lai oo Time S0 sloeg, 11, T a5 3,
Goodarzi Mokri et al., ) ceul glle 555 5 i,k slo$
Logos 5,5 slaoysss (2016; Darvishzadeh et al., 2017
o Gloses) 5 ag 5, 5 4l Jood (oS Jlis 5
03gs A.i.w.}g.)L;SI ‘LS)BTJ""C 59.70 ).Ja.) )l d.u.f‘so J.M.o) ‘:9} L
5l LS 55, Jsbo s ol el ol 5 Jy
Chaplin, ) ses oe oolitl slailsp 5 og, 5l (9aS Jlad)
S ool oldlas Casbee Js 4 ol o pé Jlet (1975
Jelss 31 ol (B0 slagsiys oS (sl wsllas 3blis ]

1. Genetic bottleneck
2. Cigarette yield

3. Homogeneity

4. Burley



VAL S oFE S g Al el Cares ;o (bt Olio gl (S £ (o)

Sl Sl ol ol a8 3 las o (LS jo aigy VY- o
d Lo VY8 dluos (5oSloe sboe  ialejl s> Joma
los bgio g Gugedw a0 VY Gllw O, > a0
g a0 =+ /B g YV i an ailiu g aslunls
Srysigr Lals 09,5 (slaasy lg 5l Basma Seres 31 .aib
Ol 53 (g g jo 4l ol (8,8
0I5 ol e s a b e S 020l
SISPT 406 05— o5 S T3 Sy 50 0l olje
3 ey ol el (B8 slacygSss Bex 09,5 slaanly
O S ) & p ol phl (ceg oz SleCerex
Sl (55 895 ey 0 e Bl arny alls sl U
sl W @eaS (e w38 atie Sy IS peas
sloaw s b awslis o (Darvishzadeh et al., 2011) s s
Hatami ) s jls ol o, Sloe 5 0055 ol5sS 08 Lawly s
S oler s 5 So5b sl S5 (Maleki et al., 2012
el oo @)V Jsom 55 iales] aloil e

o g 0iml Gees el Jold (ool e ants Slles
)Q5°uﬁ—“~°ﬁ)%)°°ﬁ.lﬁwﬁﬁ°wwm
a Loazal S o 5l e Laslis ol 03] o8 1 908 S
L oj)lee ind Jiine (ol o) 4 o la VY lis)|
e Ly (oSital g Laaigy sl ools S 5 5,0 slacile
J-B ol aoyo Ae a s 5l ey 450 skl 285 50
(Salehzadeh et al., 2009) =5 5 plodil S o ws
=l i Oldes a5 )b g Lz g slaygies BUs
Loy ooz 28,5 plandl (B0 lagygigs o Jos nl el
axd 9 S o5 (S pb) Al e a3 Saio (S lan
Ll Llie ;0 oo oo oSy s g 28,5 plsl (S
slad 5l asas SCas (Conl (8,8 slaygigh o5ag aS)
s S Ve sl LS5 e 0 ol 8 (S 5e8) Sl
Slomore IS Jd 5l olend jolic dsjo 5 bl Bolas
olei—iy by, dm S Slp—ioe 5 (Ss—S B
29,5 s (CORESTA, 1994) CORESTA?

5. Cooperation Center for Scientific Research Relative to
Tobacco

E55 sy 9 et 50 Lol 4385 plonil (JoSUge (sl Solis
Sl ) aie 6l o pite wiz bl sla b (S
099 moliey) (S5 95 laallas y3 wibloe ol Sl
L dog)l (5555 Slindiod 55 0 05 SSb ,0 5250 (B0
Hatami) <8,5 18 b5l 5,90 So36d58,90 Slaw 5l eslasul
S =S o5losl ! p axlllas ol ,o (Maleki et al., 2012
2 adllas 9,50 5555 slacais) « sl e Lo Cuin
28 e Gl sladlan jo 08,5 158 ime 0,5 ez
I el 9)5e (Briaesd 5 (B0 O Gudsi Ve S
g9 asllas ol o (Darvishzadeh et al., 2011) =5 5
S S e g Cia sl Lacuiss) G (sled 1S
S 50 a IS aemy S laalllas jo .l caslie
Al gy J_I'Héa sloa o jleslatnl b (B od sloyygiss
ols oylas aslllas s (Darvishzadeh and Alavi, 2011)
WS gezs glp T pogas 5 (asee S S Sl &S
s o il 5l (Sl oS ail ooyl ne 5585 Sy o
g bl o o 55 55 gy Tedle 5 T o3
PR Vo5 e WS VIPE PN || PR [ - NCIGH E VS ey
3 slot sla Shy slr oS 5y A Glacnl oo
JUEI EERRUET IIIUENL VP SRS L g BDV S WP g B

VI

W S99 dlge

LS 3lge

39 B 5l Jol> (Fr cunez) oS g (alls ol 00 slaws
SPT 406 4 (5,5l oJlg) Basma Seres 31 sodly i)
a_c,j ,o (Darvishzadeh et al., 2017) (5,0 oJly)
FROA oldlaz Jsb b aes)l g5s8 Sliniod 55 50 (Slinios
2 by s Gl e WWee gl I b a0 YYIYY 50 5 a0
i ST a b ol JelS sloS s b MG
PO ol Lalas alold 5 o iy Job 4 bas 4w ol o )8

3ga5 ©515) o gl Yo (o) (g9, bais alold 5 o cle

1. General combining ability (GCA)
2. Specific combining ability (SCA)
3. Additive

4. Dominant



OBop 9 5 X0s55,085 VA#
(4l (39795 olindiond 35 10) Gy lojT (52! Jomo S oilaonnid 9 (S b Sloguas —) Jouir
Table 1- Physical and chemical characteristics of the soil at the experiment place (Urmia Tobacco Research Center)
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Sand (%) Total nitrogen (%)
5] . .s’.
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Clay (%) Calcium (milimol of charge per liter)
s
0.8 ) . .
Chlorine (milimol of charge per liter)
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Table 2- Analysis of variance for chemical traits in recombinant inbred lines of oriental tobacco
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Ol i’ 2o o3l a0 Mean squares @3l a0 Mean squares
Sources of variation Degree of freedom 9SS 3 S Degree of freedom o
Nicotine Sugar Ash Chlorine
S - - .
- 2 2.01 23.04 2.28 2 0.0003"
Replication
CJ‘-U
. 54 0.48™ 1.55™ 0.34™ 54 0.012™
Line
Uas-
89 0.11 1.68 0.30 104 0.005
Error
- 21.46 25 2.89 - 10.55

Coefficient of variation
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Table 3- Descriptive statistics for chemical characteristics in recombinant inbred lines of oriental tobacco
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Figure 1- Frequency distribution of chemical traits in recombinant inbred lines of oriental tobacco
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Table 4- Correlation between chemical traits studied and the distance of clusters resulting from cluster analysis in recombinant
inbred lines of oriental tobacco
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Correlation analysis of the studied traits

Sladigs a3 5l ol g aligs alold
Distance between clusters resulting from cluster
analysis
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Groups Distance
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Sugar
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)15, -0.219™ -0.074 " -0.194™ 1 Cluster 2 : Cluster 4 2.04
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Cluster 3 : Cluster 4 2.57
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Figure 2- Dendrogram obtained from clusters analysis in recombinant inbred lines of oriental tobacco based on chemical traits by
Ward method
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Table 5- Comparison of the mean groups obtained from the cluster analysis of in recombinant inbred lines of oriental tobacco
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Group Number of genotypes Nicotine Sugar Ash Chlorine
1 12 1.46° 6.03 19.47° 0.65°
2 12 1.822 4.85° 19.16° 0.76
3 20 1.30° 5.26° 18.77° 0.72°
4 11 2.01° 4.50° 19.09° 0.63°
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recombinant inbred lines of oriental tobacco
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Abstract

Introduction: Tobacco, scientifically known as Nicotiana tabacum L. is an annual allotetraploid
plant (2n=4x=48) in the Solanaceae family and is widely used as a model in plant biology. Oriental
tobacco is a sun-cured, highly aromatic, small-leafed type which is mainly grown in Turkey, Iran,
Greece, Bulgaria, Lebanon and the Republic of Macedonia. It is capable of growing in low fertile
soils. To create an American Blend cigarette, it is necessary to mixed oriental tobacco with more
robust tobacco such as Virginia and Burley tobaccos. Estimating genetic diversity and knowledge
on genetic relationships among genotypes is a crucial aspect of promoting and implementing
breeding programs; without it, effective and desirable genetic modification cannot be accomplished.
Various types of marker including morphological, biochemical, and molecular ones are used by
plant breeders to estimate genetic diversity. The purpose of this study is to investigate the genetic
diversity in the population of recombinant inbred lines for chemical characteristics such as chlorine
accumulation in leaves, nicotine, sugar and ash.

Materials and Methods: In the present study, genetic diversity of an oriental tobacco population
consists of 55 recombinant inbred lines; coming from Basma seres 31 x SPT 406 cross, was
assessed for chemical traits in randomized complete block design with three replications. From the
middle leaves of each genotype, 20 leaves were randomly selected in each replication and the
percentage of chemical elements such as chlorine, sugar content, nicotine contentand ash content
was determined using the method proposed by CORESTA (Cooperation Center for Scientific
Research Relative to Tobacco). The identification of outlier data and the test of normality of the
distribution of experimental errors were performed according to Shapiro and Wilke's method in
SAS software version 4.9. Analysis of variance of the chemical traits data was performed according
to the statistical model of randomized complete block design in the SAS software. After
standardizing the data, the cluster analysis was carried out using the minimum variance method.
Principal components analysis was performed using the correlation coefficients matrix of traits. The
average comparisons of the groups resulting from the cluster analysis was done in SPSS version 20
software using the SNK method.

Results and Discussion: Analysis of variance revealed significant difference among the studied
lines for nicotine and chlorine concentration. There was significant negative correlation between
nicotine and sugar and significant positive correlation was observed between sugar and ash.
Principal component analysis revealed 3 of the 4 main components play the most important role in
explaining the total diversity among individuals and all traits except chlorine concentration showed
negative correlation with the first component. Using cluster analysis by Ward’s method, the studied
population was grouped into 4 separate subgroups. Groups mean comparisons using SNK test
showed that individuals in group 1 have the higher values for most of the studied traits.
Conclusion: According to the present study, a wide genetic diversity was observed for nicotine and
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chlorine traits in the studied population, which can be used in breeding programs for oriental
tobacco. A negative correlation was observed between nicotine and sugar, and a positive correlation
between sugar and ash. This can be used to modify correlated attributes, as increasing or decreasing
the value of a trait increase or decrease the traits associated with that trait. Individuals of the studied
population were divided into 4 separate groups, which can help researchers in choosing parents
because offspring resulting from the crossing of distant parents; show more heterosis and diversity.
Production of desirable varieties increases the farmers' incomes by reducing the average production
costs.

Keywords: Cluster analysis, Correlation analysis, Nicotine and chlorine content



