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Evaluation of Gene Effectsand Heritability of Quantitative Traitsin
Tomato through Generation Mean Analysis
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Table 1. Generation mean = SE of traits in generations derived from crossing of Peto Early cultivar and Guilan local variety of tomato.

(S S as Gl g (ol s a3, (B ) Jals slades Ho aliae sla S35 (oSle danlie - Jgua

G 5 olaas Gy o Slac
S alass ssealand 055 (Sl _
. Gl s St ) S e o ) Yield per
Jos Number of G gl P S dsk ecf SRB sk Sk s e s520 8 plant (g)
_ leaves Plant height Leaf length Petal length  Sepal length  Number of ~ Average
Generation Davs to breadth
(cm) Yy (mm) (mm) (mm) fruitsin  fruit weight
(mm)
flower bud
truss s(Q)
formation
Peto 8.91ab+0.14" 51.71b+1549 69.75 a+0.87 1142.16a
P1 ] 33.11at0.84 24.33a+1.30 16.59a+0.64 11.73a+0.26 4.20ab+0.20 74.23a+2.08
cultivar +77.38
local 10.91a+0.62 83.91at14.63 66.33ab+1.15 229.33¢+10.04
P2 ) 1950 c+0.50 11.50b+0.50 13.35b+0.10 7.65c+0.26 5.28a+0.30 7.97et1.53
variety
F1 Plx P2 950ab+0.66 74.42ab+16.52 61.58b+1.15 26.67ab+1.04 19.00at1l.12 15.99a+0.46 11.00ab+0.83 4.33ab+0.57 33.77c+2.11 711.67b+183.14
F2 Flsdfed 9.12ab+1.32 69.29ab+26.32 66.60 ab+3.37 31.68ab+2.16 22.25a+3.28 14.31ab+1.14 10.06ab+1.24 5.17ab+0.99 24.06cd+4.09 540.04bc+54.39
BC1 P1x F1 8.22b+1.18 70.44ab+22.28 66.30ab+2.89 25.29bc+1.68 19.75at2.66 15.00ab+0.95 10.43ab+1.11 3.60b+0.91 49.56b+3.41 791.18b+136.27
BC2 P2x F1 950ab+1.09 74.44ab+23.65 62.17b+2.71 29.32ab+177 20.91at2.55 15.37ab+0.92 9.43bctl02 4.22ab+0.69 18.61d+3.08  383.60c+80.44

T Generations with the same alphabet are not significantly different from each other according to Tukey test (P<0.05).
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Table 2. Phenotype coefficient of correlation for different pairs of traitsin tomato.

(St S Lo Aliae sla S5 sl SBway (Saes uss -Y Joaa

© o s JSE5 B 55 sl sk S /JJJQLS S8 3 egme aland 58 G5 (Sl
La S35 > G gl K Glsa > FEE LKk S A s 5ae
. Number of . Leaf Leaf Sepal T
Traits leaves Plant height  Daysto flower bud length  breadith Petal length lenath Number of  Average fruits
formation 9 fruitsin truss weight
5 &,
R e 0.488"
Plant height
g S5 5 5, slasd
Days to flower bud -0.056 -0.258
formation
<
Lea]fl “J’J: A -0.487" -0.462 0.175
eng
S .
Leaj’*b“’;;h -0.516' -0.243 0.196 0.855'"
I
T
Petjls d’f’ A -0.472 -0.337 -0.017 0514  0.475'
eng
Eoals
Se;;‘“ | J’; -0.576' -0.247 0.144 0.675"  0.752'" 0.723'
eng
P [
N“‘“’; > f’fd ’:" J:" 0.428 0.321 0.113 0199  -0.140 -0.646'" -0.400
umper of Truit 1N truss
.~ . /'L.a
A er‘:; :f’r’ 'Lté)e_ight -0.5511 -0.488! 0.436 0.509"  0.588" 0.639" -0.7171 -0.5041
V ult w
:;_’els :"* J’I t -0.5141 -0.392 -0.389 0.508"  0.663'" 0.565" 0.735' -0.334 0.9571
ield per plan

t, Tt Correlation is significant at the 0.05 and 0.01 probability level, respectively
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Table 3. Evauation of genetic parameters of important traits (upper values) and their
probability level (bottom values) in tomato using generations mean anaysis.

la S35 m [d] (] [i] I} 1 c?2
Traits t(m) t (d) t (h) t (i) t (i) t (1)
Ly laas
. 9.54't 0.95' -0.63 - - - 0.132
Number of leaves
47.700 4524 1.235
3 g sli5 )
g _C ’ 71.371 14.960' 6.72 - - - 1.019
Plant height (cm)
18.207 3.556 0.657
JiSas B 5 g, olass
S @l 6480 179"  -6.44' - - - 0.103
Daysto flower bud
formation
129.600 3.510 5.031
RS
o dse 26.79' 6.46'" 1.07 - - - 3.070
Leaf length (mm)
83.719 20.839 1.000
S .
g 18.72't 6.29't 1.61 - - - 2.713
Leaf breadth (mm)
38.204 13.104 1.000
<k
8 Jsk 15.35'" 1.471 1.07'1 - - - 0.177
Petal length (mm)
90.294 8.65 2.816
KLY
SrelS Jsb 10.24't 2.02' 1.12M - - - 0.071
Sepal length (mm)
56.889 10.631 2.732
LA A 0 850 sluald
Number of fruit in 4.44" 0.53'" -0.55 - - - 0.256
truss
29.600 3.53 1.100
8530 58 (5 Sl
Average fruit wei ght 27.01" 32.98' 14.30™ 21.33" - - 0.824
(9)
44.279 55.898 9.226 11.656
) el 612.95™ 379.41'1 123.95'" 33.70 -268.20""  664.78' -
Yield per plant (g)
46.052 26.458 3.582 0.918 22.110 14.058

11 significant at 1% probability level
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Table 4. Estimating of additive, dominance and environmental variances of traits in generations derived from crossing of Peto Early cultivar and
Guilan local variety of tomato.

N e . Ve shee ol calle <o 0 A
LS55 ilpd bl cnlle Gabils ) T clle
Traits Y, v 1t > eSS Degree of F =
D H Mean dominance Deviation of
dominance
K s olaas
o 1.82 2.04 0.28 0.15 0.21 111 0.21 0.00
Number of leaf
5 g a3,
o _E’ > 695.80 482.80 242.29 241.11 241.70 0.83 -62.76 -31.07
Plant height (cm)
4.\‘\9; J:;SJJ t) :)\9‘) J‘A’:i
S 14.00 12.76 1.14 1.10 1.12 0.95 1.00 0.07
Daysto flower bud
formation
Y
o st 6.82 2.40 0.68 0.57 0.62 0.59 -0.30 -0.07
Leaf length (mm)
S .
? o=t 15.88 7.04 1.07 0.81 0.94 0.66 0.56 0.05
Leaf breadth (mm)
"
S Jsb 1.72 0.96 0.21 0.09 0.15 0.75 0.06 0.05
Petal length (mm)
Ll
orelS Joke 1.62 1.80 0.28 0.15 0.21 1.05 1.19 0.69
Sepal length (mm)
o e
RS OB o e Sl 1.30 0.72 0.15 0.10 0.12 0.74 0.35 0.36
Number of fruit in truss
. . /.b-‘
S 8 005 Sk 24.72 2.76 3.71 3.56 3.63 0.33 214 0.24
Average fruit weight (g)
B 7225.56 2578.77 1852.75 1714.11 1783.43 0.60 812.75 405.12

Yield per plant ()

T Methods 1 and 2 for environmental variance were calculated by method of 4 and 5 respectively.
ot 5557550 5 ¥ (sladkaly 5 a5 4 aame (uilisls sl ¥ 5\ slagiss O deols slalze
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Table 5. Estimating of broad and narrow sense heritabilities of traits in generations derived
from crossing of Peto Early cultivar and Guilan local variety of tomato.

o5 il e ol
L S5 Broad sense heritability (h?) Narrow sense heritability (h?)
Traits 1 ) oSk 1 ) oSk
Mean Mean
£ s alas
o 0.65 0.65 0.65 0.48 0.48 0.48
Number of |eaf
3 4 sl |
B O 0.91 0.84 0.87 0.42 0.52 0.47
Plant height (cm)
4.}‘\5.‘.5 J..AS.:.:ZJ l:s :)JJ A\A.ﬁ
s 0.90 0.89 0.89 0.50 0.62 0.56
Daysto flower bud
formation
<
o sk 0.88 0.85 0.86 0.69 0.73 0.71
Leaf length (mm)
S .
oeos 0.92 0.90 0.91 0.66 0.74 0.70
Leaf breadth (mm)
e
HE sk 0.84 0.93 0.88 0.59 0.66 0.62
Petal length (mm)
& s
Sl sk 0.90 0.82 0.55 0.44 0.52 0.48
Sepal length (mm)
PO ‘ -
TEIS 08 09 e S 0.90 0.85 0.87 0.60 0.66 0.63
Number of fruit in truss
IS Sy e SeSolia
50 08 00 “‘S’ - 0.79 0.78 0.78 0.79 0.73 0.76
Average fruit weight (g)
B 0.81 0.75 0.78 0.62 0.45 0.54

Yield per plant ()

" Methods of 1 and 2 for n? were estimated with formula 9 and 10 and for n? with formula 11 and 12,

respectively.

o siad caiaSly 6l 5V 5% sladal; 3 S S e sae siaSlis @ln Y s ) slagis, o Jels lasluss
lead 3805 VY 5 VY ladkal, 5l S
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Table 6. Estimating of number of genes controlling traits in generations derived from crossing
of Peto Early cultivar and Guilan local variety of tomato.

la, <5 Sl
us.\):‘J 1t 2 3 4 oSl
Trats Mean
S_).: J‘A’::
’ 0.39 0.31 0.29 0.29 0.32
Number of |eaf
3 s,
I 0.55 035 0.34 0.22 0.36
Plant height (cm)
& .‘ W l; . ‘ -
S5 Gl SIS G S slass 0.21 0.15 0.14 0.10 0.15
Daysto flower bud formation
<
22 sk 6.79 6.41 5.77 6.58 6.39
Leaf length (mm)
S -
> oeoe 259 216 212 176 216
Leaf breadth (mm)
<
S dsk 1.62 1.19 1.19 0.94 1.23
Petal length (mm)
£ el€
Sl sk 2,57 2.45 1.65 1.93 2.15
Sepal length (mm)
o s
RIS oA 09 e S 0.22 0.22 0.18 0.15 0.19
Number of fruit in truss
S e Se&alie
s 08 “_”“_&* 44.40 44.62 42.05 24,52 38.89
Average fruit weight (g)
B2 0 3649 2097 21.29 1411 23.21

Yield per plant (g)
T Methods of 1 to 4 for estimating the number of gene were cal culated by formula 13 to 16, respectively.
lead a1 BAY sladkal, 3 soliied b o555 4 05 slasd gl ¥ B Y slags, 3 Jala slajlute
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Evaluation of Gene Effectsand Heritability of Quantitative Traitsin
Tomato through Generation Mean Analysis'

J. Rahael, Y. Hamidoghli* and B. Rabiei

In order to estimate heritability and magnitude of genes action in some quantitative traits in
tomato, ‘Peto Early’ cultivar (P1) and Guilan local variety (P.) were crossed. Parents, F1, F,
BC: and BC, generations were planted in a randomized complete block design with three
replications in research field, College of Agricultural Sciences, University of Guilan, Rasht,
Iran. The results of analysis of variance indicated that mean sguares in generations were
significant for al traits. Therefore generation mean analysis was used to estimate genetic
parameters of all traits with six generations. Generations mean analysis showed that additive
— dominance model was the best model in genetic to control of al studied traits except
average weight of fruits and yield for which in addition to additive and dominance gene
effects, while in addition to additive and dominant gene effects, the epistasis effects consist of
additive x additive was involving in the weight of fruits, and the six-parameter model was
effective in controlling the yield and the epistasis effects consist of the dominance x
dominance of the genes were more important than other epistasis in controlling this trait.
Furtheremore, the results reveaed that the additive effects of genes had the highest effects on
inheritance of amost al traits such as number of leaf node before first infloresence, plant
height at date of flower bud formation, leaf length, leaf breadth, petal and sepa length,
number of fruits in truss, average weight of fruits and yield, while days to formation of first
flower was often controlled by dominance effects of genes. Average broad sense and narrow
sense heritability were between 0.55-0.91 and 0.47-0.76 percentage, respectively. Number of
genes involving in expression of the studied traits were estimated to be 1 to 39 genes.
Key Words. Broad sense heritability, Generation mean analysis, Genetic parameters,
Number of gene, Narrow sense heritability.

1Former M.Sc. Student, Associate professor, Horticultural Science Department , and Professor, Agronomy and
Plant Breeding Department, College of Agricultural Sciences, University of Guilan, Rasht, Iran.
*Corresponding author, Email: (hamidoghli @gmail.com)


https://dor.isc.ac/dor/20.1001.1.16807154.1395.17.4.5.7
https://journal-irshs.ir/article-1-194-fa.html
http://www.tcpdf.org

