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Table 1. Studied oriental-type tobacco genotypes

Genotype name Code Genotype name Code Genotype name Code
SPT 403 G63 Pobeda 1 G31 Kharmanli 163 G01
SPT 405 G64 Pobeda 2 G32 Nevrokop G02
SPT 406 G65 Rustica G33 Trabozan G03
SPT 408 G66 Samsun 959 G35 Krumovgraid G04
SPT 409 G67 Samsun dere G36 Basma S. 31 G05
SPT 410 G68 OR-205 G38 Triumph G06
SPT 412 G69 OR-345 G39 Xanthi G07
Esfahani5 G70 OR-379 G40 Matianus G08
SPT 420 G71 C.H.T.209.12e G41 Immni 3000 G09
SPT 430 G72 C.H.T.209.12exF.K.40-1 G42 Melkin 261 G10
SPT 432 G73 C.H.T.266-6 G43 Tyk-Kula G11
SPT 433 G74 C.H.T.283-8 G44 Ss-289-2 G12
SPT 434 G75 C.H.T.273-38 G45 Ohdaruma G13
SPT 436 G76 Basma 12-2 G46 Ploudive 58 G14
SPT 439 G77 Basma 16-10 G47 Line 20 G15
SPT 441 G78 Basma 104-1 G48 T-B-22 G16
Esfahani2 G79 Basma 181-8 G49 Ts8 G17
SPT 413 G80 Zichna G50 Alborz23 G18
Esfahani G81 I1zmir G51 F.K.40-1 G19
Jahrom14 G82 P.D.324 G52 Pz17 G20
Borazjan G83 P.D.325 G53 K.P.Ha G21
L 16 G84 P.D.406 G54 K.B G22
Balouch G85 P.D.328 G55 G.D.165 G23
Lengeh G86 P.D.329 G56 H.T.1 G24
Saderati G87 P.D.336 G57 Kramograd N.H.H. 659 G25
Eraghi G88 P.D.345 G58 T.K.23 G26
Shahroudi G89 P.D.364 G59 Samsun katerini G27
T.K.L G90 P.D.365 G60 Izmir 7 G28
L17 G91 P.D.371 G61 Mutant 3 G29
C.H.T.269-12¢ G92 P.D.381 G62 Mutant 4 G30
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Table 2. Characteristics of microsatellite markers used for DNA fingerprinting of oriental-type tobacco genotypes
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Table 3. Descriptive statistics on the phenotypic traits of 90 studied oriental-type tobacco genotypes

D50F SD PH DLYP FLYP LW LL NL Item
Yo/ FIVA  YYIAY BN VNS OWEY O YYIND N Minimum
MWY/e a/ay VA« - ¥/¥5 YYAY O YOAY  FVAY  FANNY Maximum
OFIAY £IvY WF/Y . VA ANos VEIYY  YVYY YAAD Mean
ATVARY AN YA/A0 15y Y/oy Yy o/f- MY Standard deviation
YY/eo VO/EY  YVAY  Yo/Ya VY MWA/SY WY YoM Coefficient of variation

D50F «dlis jlad :SD «olS glay)l PH «)S )3 Sitid Sy 0,Slos DLYP )8 5 5 S 3)Slas (FLYP oSy (o5 AW oSy Job :LL o5y dlusi :NL 2SS

(Linkage disequilibrium; LD) 5564 Joles 59

ly a3 l3) 1 o)) s 390 (5955 degarma
g IYEY ey o (3] ol 2e0 o
Sl s ¥YO 5 g /oYY Ll 1P Sl lade
0391 S ime g oIV 5 55 1P IS ZVIYA oylealogs,
x50 Lasls) D7 i (P2 0.1, P < 0.01)
O0SSlee Hlade o S (I /e FD o (5 Joles dg0
Sy A )1 )ka)).) D’ )J.)Lo.a )] Z/\\‘/;' D +IYEY L’ ).3‘).3
5 09> Sow jl el mls (D201, P < 0.01)
9 bgw > i (Y0) phlsen 5 S5 5 (V) ofySen
A) oh)en 5 uydby Cladss ) ol o sdalin &)
pita YN g /N0 oo SitSlen laygig o 17 ke
o lSo ol e bl (LD) (635 Jobs 35 .38
Slllas )3 ol 531 g cusl pgigesyS o g9y glie
e SB] 5 (o5 Slio bplSe 5 (b)) pbask
Gy boie S LD dgng (YOSY) g o odlail
& P e €85 e a8l (L) b oiSe
Brl LD Crug ul).w .J)I.) LSW (:9;) «“9) LD )Lol.w
3 lelge bl e Cilizen ladisS G LS po3
Or SB) OseYonl « Syl umer ojluil b
) lumer (S Jed (559 oS Olie ol
S Jo 3 5550 LD Gl oo (sl 5 (555
e Ol Vb (5 5 e ¢S )5 Jed 5l Jelge
e 9 oo LD jlade (falS &y podie (95 usi 9 Vb
el Sy pule Jlnl Jdb 4 YL (Sej alobd
A aled oG ol 20 Hlade il

(25 Loy 00 b,

4 003l (38> anated 5 Camer b Se 4 g0
Structure l3sls 5 5l edlaiwl b cuslio slacuzes 4j
K=Y 5 AK Sl juolie a5 ol & dogi b .5 sl
@ e 3)00 (58 slacein calpl el Cusde

G wedh e 0g) Aw b Cumea i dw
SHS 5 (PDs) oS ygs 2l slacnY (SPTS)
PD (clooy¥ j) ZAY gsazme y aizils cijllas (CHTS)
2 SIS sl 51V o SPT (claopY 51 7Y+/0A 4
i 03lo (Bl slagnY 8,5 )15 395 4 bgyje 095
2 bglse g 0ddl canitio (0l 09)5 4 Q (5] (i &
5 b bods) tegS S5 p b @5 5
bowip ineg)S I Job @l b @lar 3 uadls
ol plol Olddod j3 .l 039y Structure ,l5éle 5 lawes
Ol g N s () JHKes 5 ol e ]
5095 Cui ) adllas 300 Suidlsn (555 iy B¢
s > (oldie gl (1) Ba5 vl Cumor ) 4w
posl 0995 Cuig) TIY o) & (V) ohlSen o 915558
Lol a4 )l35 Lal

Ok 9 pe QLS ol (Mol odmy &)U
sbylidle (uiog LS uin j0 el dgdme (I
2l & el oyl g 4 pedlpy) 50 lod
S plagbyy D9b w5 H b 4 bl
@S 85 o0yl )3 bliyl 425 1515 (Q) cumex Lo
Jole 5 S5 o S8 LS| S iy (gys ot
(FVAT) w3 o yinlS |, s 0028 ] S


http://dx.doi.org/10.29252/jcb.8.18.134
http://jcb.sanru.ac.ir/article-1-649-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.29252/jch.8.18.134 ]

WA S sloggy ol Olae (bl pbass

I
i=
R

= (20ILIG

——

P

MOLN ==

L QObAn

ggt‘! inlalninlnln] QO nlnlnlnlnln] go [nInlnlnl

jinlnlninlnlninlnininlninlglnlinlnlalininlnlnlninlnlnlnininlninlininlnlninlnlnlninlelslnininlnininlnlninle]

OMOMO0O MO0 W O B — P pJ Ly~ B () 000~ Om £ O O (000 — ~ ChO WD O (DM = = b= B LRI =~ W DR G0 = (P ~J = IO == (1

Q== = = = RO = Q=LA = =~ VD) ==l =t R Gl b Q0100 ChO D Chih M O Cahy B L0 B LOCHEN M O,

(St

0.1 Expected Substitutions per Site [E- 1]

P9y bl S 435 b clacsyl i 0g)5 g Structure sl Sl osliil b (9595 Camer Lo o ol -V S
TASSEL ,l58lp 5 ,» UPGMA
Figure 1. Results of analyzed population structure of oriental -type tobacco by the Structure program and un-weighted
pair-group method using arithmetic average (UPGMA) dendrogram of genotypesin TASSEL software.
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Figure 2. LD plot generated by SSR marker pairs. The upper diagonal shows D’ among each pair of markers. The
lower diagonal shows the levels of significance between each pair of markers.
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Abgtract

Tobacco (Nicotiana tabacum L.) is one of valuable agricultural and industrial crops.
Studying most important traits of tobacco is difficult because of quantitative nature that are
controlled by multiple genes and affected by environmental factors. Among various methods for
the study of quantitative traits, association mapping which utilize phenotypic and DNA markers
information is one of the effective methods for this purpose. In this study, the phenotypic
variability of 100 oriental type of tobacco _?enotypes were evaluated using 10 x 10 simple lattice
design with two replications at Urmia Tobacco Research Center. Several agronomic traits
including plant height (PH), stem diameter (SD), number of days to 50% flowering (D50F),
number of leaves (NL), leaf length (LL), leaf width (LW), fresh leaf yield per plot (FLYP), and
dry leef yield per plot gLYP) were measured. Also, fingerprinting of 90 out of 100 genotypes
was done by using 26 SSR primer pairs. Analysis of population structure of studied germplasm
using Structure software classified the association panel into 3 sub-populations. Linkage
disequilibrium and analysis of association between markers and traits were performed using
TASSEL 2.1 software. The results related to linkage disequilibrium revealed that r* values
ranged from 0.00001 to 0.267 with mean r* value of 0.027 and also, value of D” ranged from
0.0065 to 1 with mean D" value of 0.242. Using association mapping based on GLM and MLM
models, 16 and 10 loci were identified which possessed significant relationship with factors
controlling a%rqnomical traits. In this study, marker PT30159 was common for number of
leaves, plant height and days to 50% flowering traits, marker PT30046 was common for |eaf
length and stem diameter and marker PT30292 was common for stem diameter and days to 50%
flowering traits. Common markers are important and effective in plant breeding activities.

Keywords: ,_?_\sks;ociation anadysis, Agronomic traits, Linkage disequilibrium, SSR marker,
obacco
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