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Table 1. Analysis of variance of several traits in tobacco genotypes

Sl o Sl
e w3 Mean of squares
"g*;’;\?“ sl gl sl Jb e, ks NIE 5 053 S O3
e D.F C S S S Sl o Sils Sz S 5
Plant Leaf Leaf Leaf Stem Internodes Fresh leaf Dry leaf
height  number  length  width diameter  distance weight weight
ijt 2 191.97" 25.68"  41.30™  2.36™  19.52" 6.28™ 445585.28™  32138.24™
ocl
Slact 20 902.54™ 41.92™ 22.06"™ 6.27" 60.39™ 0.62" 4499963.37"  125789.14"
Treatment
EUG" 40 165.65 9.35 13.80 4.05 41.90 0.36 1443102.06 64907.40
rror
(Ao y3) &l s >
? T 9.96 9.79 12.90 13.09 43.24 14.19 15.99 27.23

CV (%)

Kk kg

Loy ) 50 dwlcbnﬂ)b)lbwj)\bwj:—éw;@- ER:
ns *and ™: Non-significant and significant at 5% and 1% probability levels, respectively


http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

WA /Y oled /Tl /ol K55 s e

e Ll e Sl a3l 4 by e slie =Y s
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I e adobs ERSTRES
Ak Sy S, S, S, s. 5 Sl S S
Parameter Plant  Leaf Leaf Leaf  Stem  Internodes  Freshleaf  Dry leaf
height number length  width diameter  distance weight weight
&'P:owb 588.192 26.964 10.832 3.422 50.192 0.153 2382744.690 39710.645
e bl
H" 271.668 17.705 6.418 1.457  37.125 0.000 4917554.980 19871.945
1
e ol 250,983 12.813 6.873 0.255 16.293 0.000 3428960.160 22953.808
Haz
B d‘“—F‘P' AR 536040 16741 6427 2523 68438 0073 3757009700  0.000
elle ”hsz. L e 156.199 11.293 0.000 0.000 33.676 0.000 6759933.700 110276.983
L EJ“;L“U 55.634  3.375 5.036 1.322 13.612 0.364 465200.423 21115.655
ol s (Sl
- T 0.680 0.810 0.770 0.653 0.860 0.000 1.437 0.707
JH1/D
5 Slees S ol 0.622 0.881 0.000 0.000 2.067 0.000 1.971 4.804
ho/H2
e DGl sbOS e 0931 0181 0268 0044 0110 0.000 0.174 0.289
Ha/4H1
ol b e s 0914 0889 0683 0721 0.787 0.295 0.837 0.653
D/(D+E)
s ij;“"%ubj 0.817 0.761 0.423 0.457 0.283 0.098 0.663 0.533
h
s .:zf"'b‘abj 0.611 0.535 0.226 0.431 0.068 0.098 0.041 0.405
n
5 (Legg and Collins, 1971) 3 J8 5 & o)y Sy ool Cido gl g (17) cJl g v g
Honarnejad and ) _ols sled 5 sl5 O e Sodkas il L LELAJJT S sl OliS 5 o ke
xS 45 bl 3l s 4 (Shoai Deylami, 1997 e am oSle syl il e cas ol
9 L;))" 6&[}-)2 LA;MN\ ol b)u‘ &.fj.: >ldas Lfi?bj 9 JwT k:a.wbéb. k.g.l )‘ J:AS i L.)i\ Ls‘j" (,[Hl/D)
Sie oozl LB S, sl Soi J S s Cote ST o Jolad a2 apl a1 s
.Lq‘.)da J_<JL;4 45 bﬁ '/YO )l J,:.QS u,.o'JJl) DL (H2/4H1) d""‘ 9
sl gl s ‘_;(.\_el; 4 50 b s Sols e 4 a5 L Q;“VUU 05 e 5 St S tgl.a‘}ﬂ Oolaze @j)_? ("U'
)suojww&)lﬂ;ﬁ}j\ S e ey Sekas Ol &S s dweyd 00 5 AV LSS
3 O,”.,Ulj ui;S\f; (Y UL{\J:) Juwl;da St Qﬂ‘ JJ:S O oAy L .L,«Ld» Cao O—l\ 6‘f. YL., L_Sﬁjg:t:.aj‘)_j
mY&c)kwﬂ\jéMJ&dL«qdw;)bd\k‘ OMLMAC}A‘}S))udjw\Jﬁ‘Q\JJ‘b)JJJGW
PSS sl lashe jme 4 B35 o5 s b opl el s)ﬂﬁ Soplily 8 bl sl el
Vo) conl I glags sSla= Loy W 5 Vi slis (R g BB S Sy we LS e
e 3l s 4 Y esled Wiy oS J- s (Ao S S el o zin S L Cl:.'s o S

\YY


http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

O Ken g Elsls

o8 Syl s Gedns QL &S 55 doa ¥ 5T
Aoy e 4 ar s Ll s i opl ¢l VL
sdalin CJEG B s 5 Sdo ol o3 I sl Y
STl G b Sl Cde ol Ol T Gl e
15 Pl gy s LS 5 sl clie

St O3 Sdes 3550 3 (0 Slas) S K 055
Sy Godias OUS & Sl odd i3 s @ 55 L
5 (Fdsd) il e cto (pl J 28 5 Ll ol
e el S ol GV keI e BB
Cdle bl 4 cd (D) il bl O
sl S i g 35y 5l (S (Hz 5 H)
e sl L Jsds) Sl ko ) J S s a0
Sl ol godas Ol &S sy e Il Ll
P S alS s Csie 5 I g T Ll
Al gl

03 5o HelAHL oomes 5 A3k e Jio B S35
Gl ol godins OLES &S A3l o +/Y0 5 2t ol
foarg bl Oline s 53 LT mss S
il ) S S JH/D i s Sl
Ay Sde ol Gl ) e Sl DI Ol e
Pl Cido gl 55 (M) Sl g b e 23 S
sl CIe Gl BT &S sl Ol 5 sy Cude G
oy S slaas by /Hy o Sl o s (o kin>
Sl Jole g B oler o o (ol oS 2S5
A plls 53 e G T Sl e e 0L S
S s e 5 JIS 5 gbo) ol
S opl 250 53 Al e AUE g esls DL s
5 oadsl gl des x s Sl G b Sl sl
sged ol ol 3L slie bl Sl eslizad
pde 4wy L) S S 055 S Cuesl Joa
o2 o opl Gl (SIS g (D e gl e
O 03 Qg S5l s 5 W gome e Ll
o ol JRS 55 e Sl s ) S ke
(8 J8) 2l e

\AR2

w2 el Lo g g s o)) Oliv K35 addlhas
il o e glads Aoy YO 51 S gl Slate
S ool b gl e g 3 Wiy 55 o0l 3O
AL S e Ll e

b esm OAd Jls gme Cuto ol 3,0 53 18 5 5 U
S o opl IS 5 el Ol i aS s e OLES
b e 3 bs e (glspae &8 (7 Jsax) sl
23l 3l s (D) il bl el Cllas
das e Ol &S cl (H2 5 H) ol sla bl
O el JpS s e Lo ol
Hi) Codle sl sl pren (8 o) L5l
Sl JT Slsl 5 s o 0L a5 Wil o e 5 (Ha
bS5 sals 5o Cdo oS J s ol 5
by el Cte FOSESS mell il es il
G T slaws 5 o350 Oslaze cplly L3 W P =5
Car ks ol e LTSl ke LI
S sl OLE 5 el Cute G opl 6l (07) e
ST 5 s (S il gl shls plly
FOis el Al fie cdo cal I e
F 5 WH/D) cdl sy Sike 5505 oS
Gl c i sy S oS bl e K
ST cp dols ol o ol siS J 28 sla0)
4S el +/Y0 51 aS s s (HolAHD) e 5 Cotie
e 3 te L T 0l w35 pde (sodasOlis
Al el o

s Sde pl 53 Do 00 b e Loa
Lot Lo s Wi e o (7 S0 i ool S8 S
Codle s U sy 5l Sl i i 55 O S
03 ol GRSty Sl e do pl J ST s WO
Foosled Wiy a5 das e 0L O S5 L Sl
SS S bl Slate Hme 4 O3 Su3P e
cd e sla0d S b s W 5 Ve sl op s
3o M ot esled Wiy S J-5s (ds s VO)
LI el A3 YO 51 xS ghls clais | g

CE SN g ot 5 e Sl AL e


http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

WA /Y oled /Tl /ol K55 s e

3 3
J})B,_ J.l)g
;rr Vr
sy lls s, bty
embjwua.@w)vrdjjwr QM;JL}—\JQ a&fbjbuw)vréj)wr th.wjf)_]a}—“g}g.;
Gftwj‘wélfw“\'}‘j&jlﬂl"a‘ﬁ kfj"vwwd\jgiﬂbﬁ\ﬂbﬁﬂ

Figure 1. Regression of W, with V, and limited sagittal ~ Figure 2. Regression of W, with V, and limited sagittal
accompanied with parental distribution for plant height accompanied with parental distribution for leaf number

80000

50000

50:50

'1)»’- 0000 ::'\ o
3 P L
Vi

ok Vi

s, il i3 ibsly
a,\:SszNer dj)wr Qj._wu;) Lo ¢ J.i_l e.x;;S.sj,\mW)Vr LS))Wr Qwﬁ)h}-—\w Jﬁ.;

gf&l;—djjcﬁwd\fdﬂbdiﬁ\ﬁba‘]w gfjd)j@—“&‘fu{-ﬂ\}u-@s‘ﬁbﬂ\]@
Figure 4. Regression of W, with V and limited sagittal  Figure 3. Regression of W, with V, and limited sagittal
accompanied with parental distribution for leaf dry accompanied with parental distribution for leaf fresh
weight weight

Lo )3 Y0 5l xS shls colatsis ) goea 5l (5555 s A ey OLiS 55 (Rao, 1989) il Lgl.au,i.:bﬂ
"y J..wa Loy £ E) oy g_,.:JJSM Sl Uf‘ L{“‘LiJL;C‘L"*:‘ B 3‘_)-’]‘-“ B (Chen, 1972) o7 ASL;[;-)J
Sl Gl Gl YU il gedasOlis 4 (Honarnejad and Shoai Deylami, 1997)
o by S el sl Gldes G304 Lgoww‘p;@;;lwwrséﬁ.ga)l;
U’i\ 6‘)’ ub&;\ L;abLs u:"fl"‘ s LS”:":\J'Q‘ u....ab)b BE u{.ﬂ\} J;Slﬂ .l.v‘b o)Li\ uuj &L.:.JLO J“’L’JU
Lg‘f g;‘:"ibﬁ‘ u‘i?*'j wb)b (_g_}.’:'_}.: .,\..I-LL;G DLN) &IV} \ ‘_ge)Lm..i JJU aS MJ& QL«:»J Qj._wujf) L g_e\Jla‘
s bl e edle &8 cl a4 Clis sy olasee jee 4 O3y Koy s
J)‘JJJ})UB&\&JE)‘Q‘}UGA‘SLAL})I@}J&JE -\_50 60)Lwi J.Jj\} SJL?-)J (JM)J Vo) &:».W‘

\Yo


http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

O Ken g Elsls w2 el Lo g g s o)) Oliv K35 addlhas

ﬁv\ajf L;w)f C)LLJ LS\J" J‘i}‘?‘h rL;)‘ &.w_:l:ﬁ u:':’\f‘ LS‘;’%JL“)‘L;"‘j—"UJJ-’)bL;*“‘-’“"):’LL;LS)jl’“-‘
3,8 B a5 s, O e se Sl b sl s w5 (Olis r‘.,\sj.b

0> Kl s e ey S eslal 5 Slaw

References

Amanath, S. (1991). Combining ability analysis for stomatal density in chewing tabacco (Nicotiana
tabacum L.).Tobacco Research. Central Tobacco Research Institute. Biharindia, 17: 127-128.

Bagheri, A., Yazdi-Samadi, B., Taeb, M. and Ahmadi, M.R. (2001). A study on genetic diversity in
landraces of sunflower in Iran. Iranian Journal of Agricultural Sciences, 32: 447-456 (In Persian).

Baker, R.J. (1987). Issues in diallel analysis. Crop Science, 18: 533-536.

Chen, S.Y. (1972). Genetic studies of leaf yield and nicotine content in Nicotiana tabacum L. Taiwan
Agriculture Quarterly, 8: 124-132.

Dehghani, H., Torabi, M., Moghadam, M. and Ghanadha, M.R. (2005). Biplot analysis of cross
data for infection type of wheat stripe rust. Seed and Plant Improvement Journal, 21: 123-138 (In
Persian).

Godwin, 1.D., Aitken, E.A.B. and Smith, L.W. (1997). Application of inter-simple sequence repeat
(ISSR) markers to plant genetics. Electrophoresis 18: 1524-1528.

Griffing, B. (1956a). A generalized treatment of the use of diallel crosses in quantitative inheritance.
Heredity, 10: 31-51.

Griffing, B. (1956b). Concept of general and specific combining ability in relation to diallel crossing
systems. Australian Journal of Biological Science, 9: 463-493.

Hayman, B.l. (1954a). The analysis of variance of diallel crosses. Biometrics, 10: 235-244.

Hayman, B.l. (1954b). The theory and analysis of diallel crosses. Genetics, 39: 789-809.

Hemati, 1., Sabaghpour, S.H., Taeb, M. and Choukan, R. (2010). Study on genetic parameters for
different agronomic traits in chickpea (Cicer arietinum L.) genotypes using diallel analysis. Seed
and Plant Improvement Journal, 26: 205-218 (In Persian).

Honarnejad, R. and Shoai Deylami, M. (1997). Gene effects and combining ability of some
guantitative and qualitative characteristics of tobacco (Nicotiana tabacum L.). Iranian Journal of
Agricultural Sciences, 28: 121-145 (In Persian).

Jinks, J.L. and Hayman, B.l. (1953). The analysis of diallel crosses. Maize Genetic Crop News, 27:
48-54.,

Johnson, G.R. (1973). Diallel analysis of leaf area heterosis and relationships to yield in maize. Crop
Science, 13: 178-180.

Kara, S.M. and Esendal, E. (1995). Heterosis and combining ability analysis of some quantitative
characters in Turkish tobacco. Tobacco Research, 21: 16-22.

Legg, P.D. and Collins, B. (1971). Genetic parameters in Burley populations of Nicotiana tabacum L.
I. ‘Ky 10’ x ‘Burley 21°. Crop Science, 11: 365-367.

Mather, K. and Jinks, J.L. (1982). Biometrical Genetics, 3". Chapman and Hall, London, UK.

Mohammadi, A.A., Saeidi, G. and Arzani, A. (2010). Genetic analysis of some agronomic traits in
flax (Linum usitatissimum L.). Australian Journal of Crop Science, 4: 343-352.

Mohammadi, S.H. and Khodambashi Emami, M. (2008). Graphical analysis for grain yield of
wheat and its components using diallel crosses. Seed and Plant, 24: 475-486 (In Persian).

Motamedi, M. and Safari, P. (2018). Biplot analysis of diallel data for water deficit stress tolerance
in wheat. Plant Genetic Researches, 4: 61-74 (In Persian).

Murthy, A.S.K., Gopalachari, N.C., Rao, C.V. and Rao, V.V.R. (1998). Combining ability in
crosses involving flue-cured and non-flue-cured tobacco varieties. Tobacco Research, 14: 7-15.
Ogilvie, L.S. and Kozumplik, V. (1983). Genetic analysis of quantitative of quantitative characters in
cigar and pipe tobacco, Nicotiana tabacum. Canadian Journal of Genetics and Cytology, 25: 185-

189.

Rahimi, M. and Rabiei, B. (2009). Estimation of gene action and heritability of important agronomic
traits in rice (Oryza sativa L.). Iranian Journal of Crop Science, 10: 362-376 (In Persian).

Rao, G.S.B. (1989). Heterosis and combining ability studies in inter-varietal crosses of chewing
tobacco (Nicotiana tabacum L.). Madras Agricultural Journal, 76: 616-620.

v


https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=254721
https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=140156
http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

WA /Y oled /Tl /ol K55 s e

Salehzadeh, H., Fayyaz Mogaddam, A., Bernosi, I., Ghiyasi, M. and Amini, P. (2009). The effect
of irrigation regimes on vyield and chemical quality of oriental tobacco in West Azerbaijan.
Research Journal of Biological Science, 4: 632-636.

Sharifi, P., Dehghani, H., Momeni, A. and Moghadam, M. (2010). Determination of gene action
and estimation of genetic parameters of some traits related to rice cook quality using diallel
analysis method. Iranian Journal of Crop Sciences, 12: 159-162 (In Persian).

Singh, R.K. and Chaudhary, B.D. (1995). Biometrical Methods in Quantitative Genetic Analysis.
Kalayani Publisher, NewDelhi, Ludhiana, IND.

YV


http://dx.doi.org/10.29252/pgr.6.1.127
https://dorl.net/dor/20.1001.1.23831367.1398.6.1.9.9
https://pgr.lu.ac.ir/article-1-153-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-12 ]

[ DOR: 20.1001.1.23831367.1398.6.1.9.9 ]

[ DOI: 10.29252/pgr.6.1.127 ]

Plant Genetic Researches, Vol. 6, No. 1, 2019

Genetic Study of Agronomic Traits in Tobacco (Nicotiana tabacum L.) Using
Hayman’s Graphical Analysis of Diallel

Somayeh Dadashi', Reza Darvishzadeh?, Mojtaba Nouraein®
and Hamid Hatami Maleki**

1- Former M.Sc. Student, Department of Plant Genetics and Production, Faculty of
Agriculture, University of Maragheh, Maragheh, Iran

2- Professor, Department of Plant Breeding and Biotechnology, Faculty of Agriculture,
Urmia University, Urmia, Iran

3- Assistant Professor, Department of Plant Genetics and Production, Faculty of Agriculture,
University of Maragheh, Maragheh, Iran

4- Associate Professor, Department of Plant Genetics and Production, Faculty of
Agriculture, University of Maragheh, Maragheh, Iran

(Received: September 4, 2018 — Accepted: January 3, 2019)

Abstract

For the purpose of graphical analysis and estimation of genetic parameters related to yield and its
components, six tobacco genotypes was crossed in half -diallel mating design. In this study, the F,
progenies and their parents were evaluated in a randomized complete block design with three
replications. The results of analysis of variance indicated a significant difference between genotypes
for plant height, leaf number, leaf dry weight and leaf fresh weight. Hayman graphical method was
utilized for analysis of data. Diallel analysis indicated existence of an additive and dominant actions in
inheritance of all studied traits. Traits including plant height, leaf number, leaf length and width, stem
diameter, internode distance and leaf dry weight possessed greater additive effects meanwhile in the
leaf weight the dominance effect was greater. The additive gene action detected for leaf dry weight
(yield) manifested the influence of selection methods in breeding of this trait. Due to the fact that the
fresh weight of the leaf was controlled by dominance effects, so hybrid-based methods are effective in
modifying this trait. Also, additive and dominance gene action were contributed in heritability of
yield, plant height and number of leaves. Regarding the mean values of dominance degree and results
of graphical analysis, the gene action for leaf fresh weight was over-domnance and so, the heterosis
phenomenon could be used to increase and improve this trait. For the traits including plant height, leaf
number and yield, the gene action type was relative dominance.
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