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Table 1. Weighted analysis of variance for studied chatacters in different generations of the crosses ‘Basma
S. 31’ of oriental tobacco. 16-10 x Basma S. 31° and ‘SPT406 x Basma

Sla o Sk
5 Mean of square
Ol punS Gtﬁ b3l as s U.QL.» S
Sourceof  Degreeof glisl Sl Spdlb (S s Inte;nodes Gy s 5 Shes
variation freedom Plant height Leaf  Leaf length Leaf width number  Stem diameter Yield
(cm) number (cm) (cm) (cm) (gr per plant)
Replication ,1 5 2 32196  0.461 0.773 3.799 0.812 0.007 30.046
Family o5l 5l> 1 14045 81781  204.108™ 128.18" 1.067 0.795™ 22.673
ol gl s s
Generation within 10 422.452™" 18.347 14.88 25.461 3.415 0.044ns 352.884
family
Error Uz 22 39.569 1.24 2.998 4.219 0.275 0.021 16.592
(D) Sl yens 12
4.11 6.09 49 10.208 8.71 8.41 8.22

Coefficient of
variation

* NS

TN 570 ezl 53 5ls sme s pms e i 54 5
ns, “and **: Not significant, significant at 5% and 1% probability levels, respectively

Basma S. 31 ; Basma 16-10 x Basma S. 31 (sls 355 calises (gla s 55 i 350 Slis pSSls dulio =Y J s
S5 055 SPT406 x

Table 2. Mean comporison for studied chatacters in different generations of the crosses ‘Basma 16-10 x Basma
S. 31’ and ‘SPT406 x Basma S. 31 of oriental tobacco.

sl s = gl Spolws Spdsb S oo o,Ske slde s Shes
. . Plant height Leaf Leaf length  Leaf width  Internodes Yield
Family Generation
(cm) number (cm) (cm) number (gr per plant)
P1 151.2° 18.53° 30.07¢ 19.38° 5.71° 34.14¢
P2 163.3% 19.53%® 35.822 19.722 7.18 41.01%
Basmal6-10 x Basma F1 160.3% 21.83% 30.96¢ 17.77® 7.462 43.97%
S.31 F2 1732 20.6% 32.25% 18.06% 5.5° 67.042
BC1 154.6b¢ 19.35% 34.71% 19.182 5.2° 55.3°
BC2 151.3¢ 18.77° 33.91® 18.28%® 5.43b 50.9¢
P1 128¢ 13.3 40.5° 27.27° 8.182 40.14¢
P2 160.962 19.762 35.8° 18.33¢ 6.1 42.96°
F1 149.4¢ 14.3 39.86° 22.03% 7.26° 42.56°
SPT406 x Basma S.31
F2 159.35® 20.022 35.67° 19.39¢ 5.42d 56.31°
BC1 128.07¢ 13.77° 38.63% 26.3% 6.43¢ 54.5P
BC2 151.91¢ 19.372 35.82° 19.7¢ 5.06¢ 65.42
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Table 3. Estimate of genetic components of mean for studied characters in the crosses ‘Basma 16-10 x Basma S. 31’ and ‘SPT406 x Basma S. 31’ of oriental tobacco.

(Character) i (Cross) st s Joos o (5 S0s 0] ) it pandN] e S s 2 diﬁ\yn Jli A s w.ﬁ\yn Jlie S s ale Bl 3 ) s
[] =15 O] =t (] =t X2
gl Basmal6-10 x Basma S. 31  252.07"°+12.07 -6.384"+1.154 -217.18"+29.04 -94.4237+12 17.6577°+6.649 127.337+19.2 -
Plant height (cm) SPT406 x Basma S. 31 209.47+10.63  -14.93"+1.98 -148.57+25.4 -64.617+10.49  -19.028"+7.42  88.26+15.9 ns
S sl Basmal6-10 x Basma S. 31 26.539""+2.608 - -19.4377+6.032  -7.2717'+2.574 - 16.017+3.672  ns
Leaf number SPT406 x Basma S. 31 30.4727°+259  -3.1817+0.309  -24.37"°+5.859  -13.778"+2.57  -4.577+1.298 8.5267+3.44 -
Spdsb Basmal6-10 x Basma S. 31 25.3447+3.31  -2.908"+0.483 22.6127+7.7 7.2857+3.254 4996719  -16.847+4.87 -
Leaf length (cm) SPT406 x Basma S. 31 37.3797+0.30  2.617+0.612 - - - - ns
S oo Basmal6-10 x Basma S.31 ~ 18.3167+0.189 -1.625""+0.386 - - 4.5777+1.349 - ns
Leaf width (cm) SPT406 x Basma S. 31 10.341742.29  3.9367+0.449  20.245"+5.434  12.241+2.157 - -8.558"+3.505 NS
o Sibe sl Basmal6-10 x Basma S. 31 6.2317+0.192  -0.762""+0.17 -4.738"°+0.924 - - 6.1057+1.11 ns
Internodes number SPT406 x BasmaS. 31 6.4777+0.12  0.78"+0.141 - - - 0.65"+0.266 NS
s Shas Basmal6-10 x Basma S. 31  51.903"°+1.264 -2.8777+1.242 - -13.963°+1.893 - - ns
SPT406 x Basma S. 31 57.687+0.94 7.4357+1.23 - - -35.858"+9.7 - ns

Yield (gr per plant)

# NS
¢

s *and ™*: Non significant, significant at 5% and 1% probability levels, respectively TN 570 dlazl 53 Jls gae ls pme b i 5 4™
53 el bl g sars ] cedle s Ll Llae g pore 0T il 5o 2l blaze ¢ yoores {i] e S5 ol g pores ([h] sl S el il ¢ yoes d] (3% s s o ples Sl :M

sl 8 o5l X2 (e

M: Mean of all generations in each cross, [d]: Sum of additive genetic effects, [h]: Sum of dominance effects, [i]: Epistatic effects of additive x additive type, [j]: Epistatic
effects of additive x dominant type, [I]: Epistatic effects of dominant x dominant type, X2: qui-Square statistics
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Figure 1. Frequency distribution of studied characters in F individuals of crosses ‘Basma 16-10 x Basma S. 31’
and ‘SPT406 x Basma S. 31 of oriental tobacco

A


http://dx.doi.org/10.29252/pgr.3.2.11
https://dorl.net/dor/20.1001.1.23831367.1395.3.2.2.3
https://pgr.lu.ac.ir/article-1-96-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-07 ]

[ DOR: 20.1001.1.23831367.1395.3.2.2.3 ]

[ DOI: 10.29252/pgr.3.2.11]

VA0 Slis) 5 5l / ¥ ojled / ¥ A/ alS K55 o iasn

SPT406 x Basma S. 31

Basmal6-10 « Basma S. 31

25 20
Fy
— . F,
& 20 "‘x P—
o o |
= P, .
" 2 = P,
o 154 9 ——
7% =
2 2 o
2] = P
= o 2
2" =
S
s ]
al
e [0 1]
100 200 300 400 50.0 125 150 175 200 25 250
Leaf width. cm) &£, = = (Leaf width. cm) & . = =
2
SPT406 < Basma S. 31 Basmal6-10 < Basma S. 31
204
P,
12,54
% —
“ay 15 _— -y
-"l,) oy 1007 P,
o P i)
2 =
- v —
D g0 g 75
= v
g =
! F, L 50
= F
5 P, 1
o T T T 00 T T | ‘ T
2.00 4.00 6.00 8.00 10.00 12.00 200 400 6.00 8.00 10.00 12.00
(nternodes) Sl sl dnternodes) « Sl slix
SPT406 < Basma S. 31 Basmal6-10 x Basma S. 31
— aol
F, =
12.5- P,
), 104 —
) =
—A..: 100 b Y
iy = o ]
= g
5 75 2
=1 S e
Z g 3
= 4o}
& 5.0 Bl
00 T T T T T 0 T T T T T
0.0 200 400 60.0 80.0 1000 1200 250 500 750 100.0 1250

(Yield. gr per plant) > Slas

\ Ji,.: 4l

Figure 1 Continued

s S 2 e)"Ju" u.:.zlS Cgem D ij LSL“‘JK-‘ 0.9-)_'
JARNS e Cla.d): [d] a5l 31 jlade ko s il
S [ e HL aslie 5o bl ol odss S 515 s

<l il St o 3 S Alg e am ol
el Wb Chs ol S s il e Sa)

3 S s S Lo ks ) Sl S

(Yield. gr per plant) 5 Slas

[d] a5l 3 cillien codhe ol 335 s 28 5 b

Conle Kbl [i] alsdl oo aulil Jli 31

e pl sl (Oppositional nature) Jolazs 31 slam

g odkasolil [ 5 [h] ol 3l s cuadle ol

14



http://dx.doi.org/10.29252/pgr.3.2.11
https://dorl.net/dor/20.1001.1.23831367.1395.3.2.2.3
https://pgr.lu.ac.ir/article-1-96-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-07 ]

[ DOR: 20.1001.1.23831367.1395.3.2.2.3 ]

[ DOI: 10.29252/pgr.3.2.11]

Q‘)&M 3 e:‘}ufu_‘gj.s

S ke e oouls IV Cas pl JaS g il
ol oo T 3l s el 8l e 3 e cdls
ol 2SO Joke

S il sgme M el Slivo el 3,40 3
Gl s o OLE 1 Wl 53 o S 2 lad5 3425
&iJBl.,\;-png}’Uﬁgfﬂijﬁ-«gouam
ol pde s 65w dalie (3l iz
Gl —e e - il Jde 5 cule — a5l Jus
La05 olt) Jos 45 S Ol 5 ) o
Sty bl ol 5o 3 Shae b g e Slio IS
YU) 53,65 5 s alosr 51 503 (ppdimes b L 4 L5515
OLes 5 Saxlles (and  Bernardo, 2004
o8k 5 bLls 5 (Mihaljevic et al., 2005)
,ls calks (Banumathy and Thiyagarajan, 2005)
Slio 5 Jsl (BN 3 5 Shas 5 45 i) Dlio 6l 5
~odle ey s Spolds 5 S, oe gl
o Sl e cls s [d] S ] gl S sla
oAb eSS coale (Llie OIS &S conl aS$S
S eSS ele BI5GB e 3 le
S ol ol s il Bl w cand Saes
Sl dsl S s 5o [d] 5 1] sl p Dl e
(blize Sl oS ol &Gl e S b o
(IRRI, 1996) .l slawe cunls

ol ol S E Jadr s il Sl g5 el
Sl 4 s (H) e Sl 8 e 035 2
o5 Cudle Jas iy Gl sdias 0L (D) ool 531
5 Wb Sdo O IS 53 Pl Jee 4 o
Ll sl T el F oouls Osp i . oSep
Sl Bon oSle bl 4 ool S 58 0S5ks
Sldis ciamen s e OLES o Sl 5 S sl Sl
Gl 55 bdes LI slad} 45 das e OLES F o ote
5o 1y andlae 350 S 3l (g ri e &S s ls I3
e Bgte oS s Sl 5ls s Ay

e Seal Sl el Sl ke (WHD)

ol b 3,5 055 50 K5 g ks K55 452

Y.

£33 SO 55 Al el Se (SO ) e sl sla fus
e Sl Ole s [d] s m oSl Oad ls s
ool A8 s il (K55 el el sdiasolis

SN 51 A sl gl s s ol 1 el i

gl g el e S ol gl 5

il b bl @y Jiae Jsl (SO0 0 18y e

Jlze BT N] el i Jd] ol i m Sl
] cdle s cdle blame H6T 5[] Lol 33l 53 a5l
tOsesl s atlis Cto opl Sly gl dde o i
Sl codle g Slsgme syl opl den gl

sdias 0l [I] el 5o el blize Ji 5[N] <l
B e O R G & B INTS e RPN

OF 3V day sl o 5 P Jod 3 695 2alS L (g3l
e3> SN 53 205 e Dbl il s D e
—eale Gl 1] el s e 5 [h] el ol
S5kl 3525 Jlasl 5y cpl 51 ekis o s sla
sy s

Sl [l il ol Gl ke slias
ol S UK s bl s g Ll sme [N] O3 e
Sl oldie Jsl B s dils iE e 85 53 e
S a0l pedle s cdle Sl s il
bl bl sdiasolis 5 e O3 e 5 3l
o s il S g S oSl il Wy e
53 2,8 3w sy Sdo b Pl s el
03 Cdle Blaxe Bl Al s pae s e3> SN
Bl S iy Coeal Sl & 55 e Coll
S el e sl e e e s el
Al e o 0K

Joe [i] 5 [d] M el b mebl aw Jde 15 Shes

Sl aw Jde 5 Jsl W s Cdo ol gl T
e3> N 3 0T (sl ol Jua [i] 5 [d] m <l L
el 25l g e o (sl L0 5T S s

(1] a5l s oiulsdl Llaze 315 [d] 2ulsdl s>
S5 D iy Coeal  [N] e S obe s


http://dx.doi.org/10.29252/pgr.3.2.11
https://dorl.net/dor/20.1001.1.23831367.1395.3.2.2.3
https://pgr.lu.ac.ir/article-1-96-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-07 ]

[ DOR: 20.1001.1.23831367.1395.3.2.2.3 ]

[ DOI: 10.29252/pgr.3.2.11]

VA0 Slis) 5 5l / ¥ ojled / ¥ A/ alS K55 o iasn

s sl p eemer 5 e sas S plysils O3
SMie 3y s 4 Ll Sl 2 s ad
3 Solo g oLzl (3l 1 BU S S Ll
Coates and ) Ll [k 5,50 Slas (gl roms Ol
Stansfield, ) alaslial 4 ks L 5lks .(White, 1998
3L /0 ) i e G lols ansls (1901
Spldolys amla Wb galllys bl cis
&l s S AL /0 B /Yy i ases
Ay Lhdo s phiols Al 5 buse g nd
"t omb Skl Gbls Do 3L Y Sl s

sl
Shls pss (B 5o s Shes o 4k ol Gb
g 02 PRl Gl gl Ak e B gte 6 Al
A3l oS lsdel Ylozml o ol sl adsl sla
ol G5l dal) Jes o 3550 3 Sl
sl S VU s,sT 5 S e s |y s K ()
33 355l Ko 5 At S M g (3l
ol ot Jas il glajosy 3,08 il U

J.'SL;a glﬂWLﬁiC&&\ L;Lplé}?\f.ﬂ\ d\}&

MEs 035 S S S s Bl ol
N Sor s wdle 03 Sosline stias oLz FADH
oolie bl ol s ol Slis sdiSU xS glao)
L YA G =0/Y0 o slawsls FAH/D e Gl ol
(8 sa) sls OLas e Sy Sl ¢l

Sldyp Gl 3l agee il glassly
odol 0 sl 55 osat iy 5 il

e sl 3 Shes o gl SN s ol

s Cdo 5 (JA)) g (S pdicdls bw s
e Sakils bege S gl e Kile
R S slas Sds £ S s sy ()
Sr 2 3 UMD e il Lvye
s Lyls 1y (1E) Lagos (6 ydlys Jams st oy oS
e o S S5 o B s s s i
Sy VY 5 TAY) s |y o gt (5 pdilds
)sfﬁdjk)gfﬁalmoszwppdﬁjﬁ
A2 il bl 048 e B 4 e B

Kearsey and ) o5 5 oo S b ulal 5 aS dd sluds

st el (Gl i sad sl 31 5L (Pooni, 1998
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Table 4. Estimate of components of variation for studied characters in the crosses ‘Basmal6-10 x Basma S. 31” and
‘SPT406 x Basma S. 31’ of oriental tobacco

(Character) <. (Cross) 3™ VHD  FADH D H F EW
$lis Basmal6-10 x Basma S. 31 1.80 0.46 113.39 369.36 9335  97.38

Plant height (cm) SPT406 x Basma S. 31 3.84 -0.76 39.50 582.87  -11509 66.51
& sl Basmal6-10 x Basma S. 31 0.40 -0.48 19.23 3.136 -3.76  3.75
Leaf number SPT406 x Basma S. 31 - - 29.87 -8.01 -5.11 1.86
S, Jsb Basmal6-10 x Basma S. 31 0.49 0.46 29.15 7.108 6.57 6.81
Leaf length (cm) SPT406 x Basma S. 31 - - -1.55 48.20 2048 865
S 5 = Basmal6-10 x Basma S. 31 1.29 0.28 6.63 11.084 24 2.68
Leaf width (cm) SPT406 x Basma S. 31 0.44 3.18 5.71 1.13 8.07 6.36
o Sileo Basmal16-10 x Basma S. 31 2031 -5.25 0.02 7.424 -1.92 1.17
Internodes (cm) SPT406 x Basma S. 31 0.35 -0.02 5.96 0.73 005 044
55 Basmal16-10 x Basma S. 31 7.07 0.08 2474 1236692 1373 287
SPT406 x Basma S. 31 1.67 -015 48283 134796  -119.65 4154

Yield (gr per plant)

ol 5 Gl FADH (el e NH/D s 55 EW (il cdle Soan F ool o :H (ulsl o= D
D: Additive genetic component of variance, H: dominance component of variance, E: environmental component

of variance, F: correlation between D and H over all loci, VH/D: dominance ratio, F/YD.H: deviation from
dominance
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Table 5. Estimate of the heritability by different methods for studied characters in the crosses ‘Basma 16-10 x
and ‘SPT406 x Basma S. 31’ of oriental tobacco. Basma S. 31’

PR P Sl Skl
(Character) - (Cross) _3Ms c h2
1 2 3 4 5 (Mean) ns

Warnner (1952)
¢l Basmal6-10 x Basma S. 31 092 0.60 090 0.70 0.77 0.78 0.23
Plant height (cm) SPT406 x Basma S. 31 0.71 0.69 071 0.77 0.86 0.75 0.09
S sl Basmal6-10 x Basma S. 31 0.74 0.73 069 0.72 055 0.69 0.68
Leaf number SPT406 x Basma S. 31 0.87 0.88 0.83 0.76 0.90 0.86 -
S dsb Basmal6-10 x Basma S. 31 0.84 0.71 082 0.74 063 0.75 0.38
Leaf length (cm) SPT406 x Basma S. 31 0.57 0.35 049 035 0.37 043 -
S, oo, Basmal6-10 x Basma S. 31 0.69 0.69 068 069 045 0.64 0.63
Leaf width (cm) SPT406 x Basma S. 31 033 014 027 - 014 022 0.30
o Sl sldas Basmal6-10 x Basma S. 31 0.78 0.61 0.78 0.67 0.24 0.62 0.72
Internodes number SPT406 x Basma S. 31 0.39 0.37 039 -1.97 0.88 0.51 0.83
s Shes Basmal6-10 x Basma S. 31 091 092 091 092 092 091 0.035
Yield (gr per plant) SPT406 x Basma S. 31 0.72 0.78 0.74 057 096 0.75 0.39

1: Mahmud and Kramer (1951), 2: Warnner (1952), 3: Allard (1960), 4: Allard (1960), 5: Jinks and Mather
(1982).
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Abstract

In order to evaluate heritability and gene action for some of the important quantitative traits in oriental
tobacco, two genotypes, Basma 16-10 and SPT406 were crossed with Basma S. 31 cultivar, separately
in 2009-2010. Parents with F1, F2, BC1 and BC; generations were planted in a randomized complete
block design with three replications. Traits such as plant height, leaf length, leaf width, leaf number,
internnode number, stem diameter and yield per plant were recorded. The results obtained from
analysis of variance indicated that generations mean squares were statistically significant for all traits
expect for stem diameter. Therefore, generation mean analysis was performed for significant triats to
estimate gene actions using Chi-square and scaling tests. The Chi-square of simple three-parametric
model (additive-dominance model) was significant for studied crosses, indicating the presence of non
allelic-interactions in the inheritance of these traits in oriental tobacco. Both additive and dominance
genetic effects were significant for plant height, leaf length, leaf width, leaf number and internnode
number. In addition, presence of high amount of dominance effect and dominance x dominance
interactions suggests the importance of non-additive genetic effects for these traits in oriental tobacco.
Therefore, selection for these traits in early generations can not be successful. However, additive
genetic effects play an important role in the inheritance of yield, and then selection for this trait is
hopeful in early generations during tobacco breeding process.

Keywords: Generation mean analysis, Genetic diversity, Morphological traits, Oriental tobacco
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