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Grouping of flue-cured tobacco genotypes based onuttivariate statistical

analysis
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Table 1. The names and origin of tobacco genotypes

3, S5l @Blar e s, Sl e L

No. Genotype Origin No. Genotype Origin
1 Coker 254 USA 26 NOD 8 Africa
2 Coker 298 USA 27 NC. 95 XCH-MUTANT NO 2 Iran
3 Bel 61-10 USA 28 Soth-Carolina USA
4 Chemical Mutant  Australia 29 Virginia RP. 37 USA
5 Bel 71-500 USA 30 Tirtash 4 Iran
6 Bel 71-501 USA 31 Tirtash 33 Iran
7 Bel 61-9 USA 32 Pereg R. 2-228 Germany
8 Virgin Germany 33 Pereg R. 2-234 Germany
9 R9 Iran 34 Badisher Geudert Germany
10 R 30 Iran 35 Comstock-Spanish USA
11 Fixed Al USA 36 Manilla-Geel USA
12 Honggarten Blatt Germany 37 Montcalm Brum Switzerland
13 Delhi Canada 38 Alida USA
14 Virginia American  USA 39 Pfatzer USA
15 Virgin RP37 USA 40 All Purpose USA
16 Hicks 55 USA 41 Pennbel 69 USA
17 Previ Stamm V6 USA 42 Parfum-ditalie Canada
18 Hicks Broad Leaf =~ USA 43 Rosecan Nela Canada
19 Virginia H. R. USA 44 BERGERAC-C France
20 Virginia Ree 40 USA 45 TRUMPF Germany
21 Nort Carolina 88 USA 46 TL1112 USA
22 Prev Stammv 3 USA 47 Ex. 4. PR-1 USA
23 Virginia Bright 88 USA 48 Golden Gift Britain
24 Virginia Ree 488 USA 49 C258xMC944 Iran
25 Pee Dee Germany
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Table2. The success of members within the groups wihrainant functions itobacco genotypes
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Fig. 1. Grouping of tobacco genotypes using simdéching coefficient and UPGMA method
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Table 3. Mean and percent of mean deviation fraal tnean for plant characteristics, related to tsbagenotypes cluster analysis
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Table 3. Result of factor analysis for all planaicdcteristics in tobacco genotypes

Factors loading Ll .l

&S e bl
Plant characteristics 28 slis 1 2 3 4 Communality
No. of leaf &K slaws 0.82 0.24 0.13 -0.15 0.769
Leaf length (cm) £,J04 0892 0115 0.021 0.024 0.81
Leaf width (cm) &£, 5 0538 -0.29 0.17 0.794 0.951
Leaf area coefficient & L pbe ey s 0.915 0.15 0.13 0.213 0.922
Leaf shape index &, e e -0.329  -0.51 0.15 0.875 0.897
Flowering duration Koy 0.169 0.759 0.068 -0.231 0.662
Day to flowering YA BTY 0.29 0.747 0.19 0.109 0.689
Plant height (cm) sppw, 0.758  0.243 0.155 -0.135 0.676
Stem diameter (cm) sl ki 0.002 -0.734 0.134 -0.18 0.589
Fresh leaf yield (kg.h§ oS s Ske 0.844 0.2 0.33 0.021 0.863
Dry leaf yield (kg.hd) KLex 8,5 Se 0796 0.166  0.47 0.021 0.88
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Percentage of variance
Cumulative variance (%)
Eigenvalue

by 5 sy
bl (e Lo
Adein 4l

35.17 17.06 15.08 11.87
35.17 5224 67.32 79.19
4.92 2.39 2.11 1.66

L;J_Lnftj_ﬁdb‘) Olio L 5035 ¢ 55 Ol e
ol RIPITL s S Sl L L
033 Joale . ils dal g ST Jule ol s Olio
(235 0553 Jsb Slivs ls gae 5 te i L
Olgean s fbs S sde 5 il s (2 S0 5,
Do Jole cnl 53 ki3 8 (6,18 pl eSS 54058 Jule

Yov

o a2 8 5 I b 8 sl gl ale 3

E s Shes 5 5 & s Shos 5 plis )l o5
Pl 3y s (VU 5 Cote o S
@bzl 5, Shas Olssas Jgl Jusle ol sl clisls
Ol 555 ds Sliw YL ol s 5 (6,18
AL bl Jule ol s Sl ol aS das


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.4.9
http://agrobreedjournal.ir/article-1-84-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.4.9 ]

QWQ\:AJJGAKUJJJW&QJ?)@&;
03 g ot o gmmn el do S5 S 3 Jule
Sl (o155 4y €l§:.a 33 Sl P’Y S das o0 Ol
Slagi 536 55t ol 5 35 o sl 4 Koo
b gion ooy et OLL Lol Sl d sae
Bl b sy i aulS LacS o ciS 5l esle
e dls 0y 55 &8 s Sl Ly gt s LLS
(sl i Hldie pl ,dis s 5 (Zhide et al., 200D
Lo doal g i 55 6 g (Sl 4 OT o glis
L s AU ol Ol 55 J85 I Oljee 23
STl o Gl 10T 5 Slas 5 il 31 olS
Usss s o235 0533 dpb Sliv pss Jule 55 &S
Fadds JS se 5 Bla i Slis 5 ot o S
Ol (Dlho ol o sSre Sl e Sy it
Aal gz ol 4l osllae 4l opl ol s g dal
(Al Sl 5 b ol s 48T slacS g5 550
oallas oS5 55 5 (salual s Ses b slbs 55
Cstlal Slis Aol sl T 51015 o0 5 Bl o
335> Gl 555 .5 sas oslitel LS 55 e
51 e &S558 Dl il e 4ol
23 5035 Lacd 55 o 5 Caund ooluail > Slas
Lzils 5 o llasl b
A5 e STl st 53 555 5o sla—3 55
Ll 5 Lalcmals oYU 35,0 galasil 5, Shas
b 3 25 g Lo 55 sy o gllasl (550 53
3, Ses Bl 5 (g o sllas (655355 Bl I p
S T jlhats gy sl S35 slils gsluasl
i SO 1 s Slgsy ol g cla Jole 4 325
Jeolse S0 Cow 571y dides Slaw 05 o 0l 5L
S50t 4 9 Aeddn 3 5 Olajen sbay Ll )3 Cala
Aty ol @ el S S s Ses
Ul 5o ol 3osn el se S Ly 8 oS e 0
slaci gl s g JT ool i o plas

Lo Jole @ a2 ol g 0058 i 0555 J g

YOA

----- Sl £ 055 G5 sizes 5"

G35 5e35m g8 Olmn o SVL s 5 S
Jeele 53 35 il dide L5 e T el ba Y
& S p s Kl 5 AT e s
Jole pl ein g Jls gme 5 St ol b (syls S
elezr Jole 03 3 8 (IS Bl s ule Ol e
Shls & JSb sl 5 5y e Slio 3
o e ad 4 &5 Ly 5hlagne 5 Sue b
S A (IS PU &y Dl st el Ol g
o Laesls i slzel La ol 0 i s s
05,5 53 unl a5 &8 G b oal 4 s el
Lo Jole ag agy 2o °ﬁ;—?r”)>34—f~¢:-5335\¢5
A e, 8 53 Sl ol mls s § 050
2 OLSS W3 S gdiey $ 1y Sl 5 ol e
St ol S 05308 il alo 4 4 25
oS e sl usls LB 55 Dlis sy £
o p S SBO S F Slags 5 ey S st
Jol gl ol ulol » 68 55 58T, .3 F eslinl
IS 55 (6550 58) o3 5 (bl > Shee Jole)
0555 Gl Caad &5 ST 51l odd 41,0 ¥
Sl s oSis &8 s Shee 5 Al 0 0T S
S sl i (Worasetal, 1993 wib e 5 ,Shes
g lsy dol Josle 4 by 0 Slao (YL pslae
225 Ole) a8l a5 okd s sl
3,13 055 5 Jpams Oljn 5 303 5 A2 53 (oo A
om oy 5 a8 ey g4 L (Mackown, 1994
oS 53 e slya (iuli 5 (aa) slapll
S 5 Shoe 5l 5 55 e e 21 o] Con
Al g bt om0 b e S
el 55 Sl 055 8 s Shes (5551
055 52 Sl el J S 0T Sl 55,8
eomen 5 coled LaS o3Il 5 pebann 21531 o
Sl a3 s s DS 5 5 s sl
> (Salavati e al., 2005) 35,5 s 5 3-S5 Ol e
o b il g oogllas Sob S (a5 S 0595 055


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.4.9
http://agrobreedjournal.ir/article-1-84-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.4.9 ]

WY Sl o o let oas gl 011 1 psde Ao

3_-: LR L Jgl el
Area 2 (Unfavorable Area) ELN Areal
2_
S
= 14
3 & 19
- 178
E [
a =
g
S RO @0 o
3» ) 0o 3
oy 46 © 49
3 % %5
= 1A 15, & P
1316
12
-2+ o
o=l Ui e aoml) i U
37 Area3 Area 4 (Favorable Area)
T T T T T T
3 -2 1 0 1 2 3

{solasi :Jﬂa_a) Jl e

Factor 1 (Economic vield)

@kﬁ)b(&j}j}é)r)))(&éw‘bjﬂw)dj“su‘}ﬂbwb‘ﬁ&jﬁ&h%ﬁj&f‘ﬁ J‘Jﬁj—“‘}g
la Jole @

Fig. 2 .Scatter diagram of tobacco genotypes basdust (Economic yield) and second factors (P e

in factor analysis method

S g 53 & o B 5 slad s 4
) sdes S onl (lides spaih s folo 4 4 5o
YA SYV PO OV glac 55Ul e LT
IS 1 e (3 e b) o phloe 4l 53 5 g e
3, Shes Jale) Jsl sla Jsle wlal a5 s
islle lacs 55 (55958 Jale) ps 5 (ol
Slacs 55 5 L35 e3lasl Slio 53 Shas b
33 3e g0 FF 40 LA AO AF AT Y & A
5 05,5 33 4 5S|4 Sls 4 ool 4t
a3 a8l 4 g L mls )l B (gl 5 4
aS adlgo 55 bl o o (gdtey, S Wile ule
Slad gz 5o g dibb e b ) Slew 5
33 ot 33,8 on plowil Slio ST bl 2 ey 8
a o s s Jale a4 o 5 Lae S 5505,
o 3 (s S 18 e LS s gl
¥ glacs g £ 5 el 0g 5 55 s fule

33 58 lad g 4 e Jgl 09,8 )3 54350 YF 5 YY (F

Yol

osliul gy das o 1,01y JS (Glon] g5 G ! 53
D05 MaSS sla i le3T 4 5L gy ol
Slaael 1 m G5 oy Ll or Dl
ol (6 S o3l Slis 555 sladiay 5,865 555
s DLl 53 (6,8 anas ) slate 4 ey Sl
S Pl Gl i ol il e Ak
beses p33 sl o3 8 g3l (phm 015 o0
3905 (S5W ooty Ll 055 i 5 Se
WL s 5 350 sloul |y a3 554 s s
335 Ay S U1 5 o0 p g 5 sl 03,5 Sla i i3
35 33U 0335 U3 5 A3 E B 555 Sl U
Slros ;S G 53 35 elsl d! 05,5 sl
k8 Llsd 51 SG 09,8 Glaas 55 ¢ oy p 5550
o sllaa e °)J? SLess) s ol il
o=l BN G b 50l e 45 05 5 L 55
LT ool & G st L o 55 L s 35

Slros, S 5355 g0 slac 55 auslie .5 gl &Y


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.4.9
http://agrobreedjournal.ir/article-1-84-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.4.9 ]

----- Sl £ 055 G5 sizes 5"

Jo s 5 sl o\f,\;ﬂs.@uurwo% i 515w g5 (ST s s Jsl 4
QL&@)J& sl bl 4 anwge opl (e
Auled go gls 8 Sleyaé

Oy Sladss S e Jb Colas b Gudos oyl

References odliiwl 3590 o

Ann, D. J. and Y. D. Kim. 1982 Varietal classification on the basis of clust@algsis in local tobacco.
Tobacco Sci. 4(1): 37-42.

Anonymous. 2007.The SPSS system for Windows. Release 16.0.SPSSamdéBM Company Headquarters,
USA.

Bagheri, A., B. Yazdi-Samadi, M. Taeb and M. R. Ahradi. 2001.A study on genetic diversity in landraces of
safflower in Iran. Iran. J. Agric. Sci. 32(2): 44%6. (In Persian with English abstract).

Castano, J. I, L. R. Varang and F. J. Palacio. 199 Evaluation of tobacco grading systems by multaari
analysis of their chemical quality parameters. CGRE Congress Symposium, Oct. 1-2, Kalalithea,
Greece.

Jahnson, D. E. 1991Applied Multivariate Methods for Data Analysis. iury Press. New York, USA.

Mackown, C. T. 1994.Labled nitrate assimilation and nitrogen-15 exgayt leaves of burley tobacco. Crop
Sci. 31: 1213-1217.

Mansour Ghanaei, F. 2008 Assessmenof genetic diversity among tobaccili¢otiana tabacum L.) varieties.
MSc. Thesis, Univ. of Guilan, Iran. (In Persian).

Moghaddam, M., S. A. Mohammadi and M. Aghaee Sarbaeh. 2009.Multivariate Statistical Methods, A
Primer. Parevar Press. pp. 280. (In Persian).

Moro, J. and J. B. Denis. 1997 Selecting genotypes by clustering for qualitatjenotype by environment
interaction using a non- symmetric inferiority seoAgron. J. 17(5): 283-289.

Salavati, M. R., H. Abbasi, N. Hossinzadeh and R.IANejad. 2005.Reduced ability to produce lateral shoots
of flue-cured tobacco varieties by breeding. AnuRaport, Tobacco Research Center, Tirtash, Iran. (I
Persian).

Shoaei Deilami, M. 1996 Garden collection of tobacco genotypes. AnuualdRed obacco Research Center,
Guilan, Iran. (In Persian).

Shoaei Deilami M. and R. Honar Nejad. 1996Genetics and estimation of combining ability ofmso
qualitative characteristics of tobacdiidotiana tabacum). Information Bulletin Coresta Congress, Japan.
Shoaei Deilami, .M., B. Rabiei and H. Samiezadeh020. Study on genetic variation of Virginia tobacco by

multivariate statistical methods. "Liranian. Crop Scienc€ongressJul. 24-26, Shahid Beheshti University,

Tehran. Iran. (In Persian).

Y7o


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.4.9
http://agrobreedjournal.ir/article-1-84-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.4.9 ]

WY Sl o o let oas gl 011 1 psde Ao

Spearman, C. 1904General intelligence, objectively determined arehsured. Am. J. Psychol. 15: 201-293.

VSN International. 2009.GenStat for Windows 12Edition. VSN International, Hemel Hempstead, UK.

Woras, G., E. A. Hashmi, B. Ali, M. Z. Qazi and ZAhmad. 1993.Performance of different Virginia tobacco
(Nicotiana tabacum L.) hybrid strain and their parents. Pak. Tobaddo,5-8.

Zhide, W., J. Yuen. D. Peigang and S. Jianmin. 200 Establishment and evaluation of tobacco core

germplasm in China. Tobacco Sci. 8: 318-325.

AR A


https://dor.isc.ac/dor/20.1001.1.15625540.1391.14.3.4.9
http://agrobreedjournal.ir/article-1-84-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-02-07 ]

[ DOR: 20.1001.1.15625540.1391.14.3.4.9 ]

---- Sl £ 055 G5 sizes 5"

Grouping of flue-cured tobacco gen(l)types based onuttivariate statistical
analysis

Mohsenzadeh Golfazani, M, H. Samizadeh Lahij?, A. Aalami®, M. Shoaie
Deilami* and S. Talesh Sasanii

ABSRACT

Mohsenzadeh Golfazani, M., H. Samizadeh Lahiji, AAalami, M. Shoaie Deilami and S. Talesh Sasani022. Grouping
of flue-cured tobacco genotypes based on multieastatistical analysidranian Journal of Crop Sciences. 14 (3): 250-262

(in Persian).

Forty nine tobacco genotypes, selected from Tob&esearch Center of Rasht, Iran, were evaluated for
genetic diversity on the basis of 14 characters. (deaf, leaf length, leaf width, leaf area cicént, leaf
shape index, flowering duration, days to floweriptant height, stem diameter, fresh leaf yield, kgf yield,
revenue, price of one kilogram dry leaf and SPA®Rusing simple lattice design (7x7) with two lregtions
in 2010. Cluster analysis using UPGMA method assigtiihe 49 genotype in five different groups comnsisbf
6, 1, 25, 4 and 13 genotypes, respectively. Graupasults were confirmed by canonical discrimirfatection
analysis and Fisher Linear method (87.8%). C258x#CBybrid had the highest values for most econdmica
traits. The fifth group included genotypes that k@ value for most economical characteristics.taanalysis
results based on principal component analysis &éeimax rotation showed that four factors; ecorogield,
phonology, price and leaf characteristics deternhiii®.19% of variation from the total observed \ioia
Fourth region was detected as desirable regiomemasis of the first and second factors evaluaRasults of
the present experiment could be used for seledi®uitable parents in crossing programs to ineehy leaf

yield in tobacco.

Key words: Genetic diversity, Morphological traits, Princigaimponents analysis and Varimax rotation.
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