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Generation mean analysis to estimation gene action and heritability of significant
traits associated with cantaloupe fruit (Cucumis melo L.)
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ABSTRACT

In order to determine the inheritance mode and estimation of genetic parameters of important traits associated with
fruit in cantaloupe the generations of P1, P2, F1, F2, BC1 and BC2 obtained from the cross Ginsen Makuwa x
Samsoori were evaluated in a randomized complete block design with three replications in a field experiment.
Generation mean analysis showed that flesh green color index, flesh brightness index, fruit width, fruit weight, flesh
thickness and seed cavity diameter are controlled by additive, dominance and epistasis effects. The higher additive
affect (a) in fruit length and flesh crispy index implying that selection will be effective for improvement of these traits
in early generations. Higher dominant effect (d) for mean fruit weight, flesh green color index, flesh brightness index,
fruit width, fruit shape index, sugar content and seed cavity diameter showed that hybrid development is a suitable
way for improving them. High narrow-sene heritability estimates (0.78) were found for fruit shape index. The results
of this study showed that it is possible to select desirable plants from segregating populations and selfing them to
produce suitable lines for future generations that have the desirable traits of both parents. The best plants were
selected in the segrigating generations and their seeds were collected in order to continue the breeding program.
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Table 1. Results of simple variance analysis for 6 generations of cross Ginsen x Samsoori

Mean of Squares

(2]

b= 171 - B —~
souceof 4 £y 2= 2 =E 3E & fs £E 83 3S
variation ES &5 S g =& =2 & e c pops S E B Zz
S 2 L5 = > 2 =4 =} 5 S E 5 0°
Z's oo 3 LC L L I <] n .S 2o

= T o S
Rep 2 1.07 1.85 0.71 26.48 1345  0.0001  5811.72 0.02 0.06 0.28
Generation 5 4607 417417 287.89" 278617 438397 0.0137 65217.06"  0.28** 2.13** 6.39**
Error 10 035 3.9 3.82 4932 3522 0.0002  7320.03 0.01 0.17 0.28
CV% 16.77 1.29 2.56 5.78 5.78 1.26 17.53 7.42 7.42 437

** Significantly difference at 1% probability levels.
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Figure 1. Fruit shape and cross section in the P1 generation (Niagara) (A), P2 (Ginsen) (B) and F1 generation (C) In
the study of heritability of important traits associated with fruit in the cantaloupe base on generation mean analysis.

The difference in the shape of the fruit and the color of the fruit is quite clear.
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Table 2. Mean and standard error of evaluated traits for different generation of cross Ginsen x Samsoori

Traits Py (Samsoori) P,(Ginsen) Fi F, BC, BC,

Number of fruits per plant 0.282.06° 0.69+5.66" 0.40+3.01%¢ 0.23+4.05° 0.23+2.89%¢ 0.27+3.66°
Flesh green color index 1.29+166.78" 0.82+133.88% 1.38+160.172 1.31+15551¢ 1.88+144.32° 1.40+155.76°
Flesh brightness index 1.43+91.01* 1.16+64.66° 0.98+67.93° 1.21£75.13° 1.81+83.81° 1.76+75.96°
Fruit length (mm) 4.15+13151° 2.7+103.89° 3.28+128.48" 2.4+122.34° 2.68+122.674 3.26+119.74
Fruit width (mm) 3.47+112.05"8 2.1+80.08° 2.06+108.18%8 1.814+100.7% 25+112.56" 2.55+102.21°8
Fruit shape index 0.02+1.17¢ 0.01+1.29" 0.01+1.18° 0.01+1.218 0.008+1.09° 0.014+1.17°
Fruit weight (g) 58+716.95 15.444235.19¢ 2751523 89"° 23.33+453.35° 34.46+576.66% 31.16+465.66°
Flesh thickness (mm) 0.1:£2.29" 0.04+1.37° 0.05+1.87b° 0.04+1.81¢ 0.05:2.08"8 0.05:+1.83%¢
Seed cavity diameter(mm) 0.25+6.78" 0.12+4.25° 0.1+5.66% 0.0915.308 0.1546.06"% 0.13+5.46°
Total soluble solid (brix) 0.39:+10.23° 0.2+12.248 0.314+14.6" 0.21+12.35% 0.31411.19¢ 0.26+12.22°

For each trait the same letters indicate not-significant difference between generations at the p value of 0.01.
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Table 3. The result of the presence of vein tract and the smooth of the fruit skin in cantaloupe

. Presence of Absence of vein 2 . Non-smooth fruit smooth fruit 2 .
Generation . % Ratio - - x Ratio
vein tract tract skin skin
P; (Samsoori) 25 0 - 0:1 25 0 - 0:1
P, (Ginsen) 0 28 - 1.0 0 28 - 1:0
F, 42 0 - 0:1 0 42 - 1:0
F, 153 63 2" 1:3 18 198 16™ 15:1
BC, 105 0 - 1:0 25 80 0.099™  3:1
BC, 67 54 1.39™ 1:1 0 121 - 0:1
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Table 4. Heterosis, heterobeltiosis, segregation dispersion for evaluated traits in cross Ginsen x Samsoori

Traits

5 . 5 ‘ 5 £ 2 2 2z g zE

caog 8. x 2 5 S =P 8 = =R 2= S E

253 228 23 o E 2 E 5 3 g g = £E 85

EEy FOE 5 g =& 2 E = g 2 52 SE =3

2 & £ 2 £ £ £ 5 53 8 & s

o . w hS]

Heterosis -2202+018  654+0.03 33241272 0124915 00841327 -4.06:005  10+925 30£012  218+0.05  2.63+0.07

Heterobeltiosis ~ -46.81£0.33 0.02+-0.04 004+2535 0.10+£2.30 007345 005+08 -2692+24 1928+0.10 -18.34:0.04 -16.52+0.05
Decreasein F2  -34.55+0.24 (008+290 0.15+1059 026+-501 0244691 024+-254 13462033 (013+1541 0314320 6.36+0.14
average versus

F1 average
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Table 5. Estimation of Genetic Components in the three Parametric Model of Generation mean analysis in cross
Ginsen x Samsoori

Traits m [a] [d] X?

Number of fruits per plant 15.72+0.23" 1.92+0.20™ 9.350.76" 541.91
Flesh green color index 58.94+0.24" 10.960.22" -21.31+0.41" 594.43
Flesh brightness index 68.80+2.03" 18.18+0.23" 86.2+8.38" 518.23
Fruit length (mm) 118.89+13.04 13.81+2.48" 4.23+2.86" 3.60

Fruit width (mm) 33.34+0.93" -1.25+0.13" 15.62+0.20" 536.41
Fruit shape index 11.54+0.24" -0.060.03" -1.54+0.09" 141.53
Fruit weight (g) 645.25+54.4" 421.23+12.38™ 1023.144245.24™ 281.60
Flesh thickness (mm) 276.27+0.23" -92.92+0.23" 167.23+£0.417 2340.57
Seed cavity diameter(mm) 104.85+0.33" -35.23+0.28" 160.20+0.41™ 4703.21
Total soluble solid (brix) 88.17+0.68™ -47.88+0.65" -8.69+0.75™ 3368.93

Sl U lade P GICIN I Oyl ggemme = A ial38l Ol gaeme =8 ( BN S )0 b s aan (ko =m
m= means of all generations in a cross, a= sum of additive effects, d= sum of dominant effects, X2=Ki square amount.

Sy X (S (I 50 b Jod :Silon 55 (6 2l G S 5o (S izl 0yl # g
Table 6. Estimation of Genetic Components in the Six Parametric Model of Generation mean analysis in cross
Ginsen x Samsoori

Traits m [a] [d] [i] [i] [ X2
Number of fruits per plant 6.97+0.70" -1.80+0.20" -7.68£1.76" 3.10£0.67" 2.06+0.58" 373116 -
Flesh green color index 172.23+4.04™  -16.45+0.42  -54.80+10.12"  -21.90+4.02" 10.03+2.80™ 42.74+6.377 -
Flesh brightness index 58.80+4.03™ 13.18+0.5™ 56.2+10.38" 19.04+4™ -10.64+3.04™ -47.06+6.55" -
Fruit length (mm) 118.89+13.04  13.81+2.48" 4.23+2.86™ - - - 3.60
Fruit width (mm) 69.34+5.93™ 15.99+1.13™ 85.62+15.20" 26.73+5.82" -11.26+4.65* -47.7849.69" -
Fruit shape index 1.58+0.04™ -0.06+0.01" -1.05+0.09" -0.34£0.04” - 0.660.06™ 1.53
Fruit weight (g) 182.47478.4"  21851+16.97"  742.09+201.24"  271.24+76.54™  -215.03+63.33"  -400.66+128.41" -
Flesh thickness (mm) 1.24+0.13™ 0.46+0.03™ 1.65+0.34™ 0.60+0.13™ -0.4240.11" -1.0240.22" -
Seed cavity diameter(mm)  3.69+0.33" 1.27+0.08" 4.5+0.86" 1.83+0.32" -1.35+0.28™ -2.52+40.55™ -
Total soluble solid (brix) 13.8+0.68" -1.01+0.13" -6.60+£1.75" -2.56+0.67" - 7.4+1.13" 0.007

sl U jlaas X2 ool x eudle Dl Sl pgazme = | ecadle x 2ol il
m= means of all generations in a cross, a= sum of additive effects, d= sum of dominant effects, i= additive x additive, j= additive xdominant, I=
dominant x dominant, X?= Ki square amount.
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Table 7. Heritability, degree of dominant, dominant variance and additive variance for evaluated traits in cross
Ginsen x Samsoori

Traits Broad-sense heritability ~ Narrow-sense heritability — Degree of dominant VD VA

Number of fruits per plant 0.57 0.57 0 0 2.59
Flesh green color index 0.88 0.39 1.59 60.05 47.59
Flesh brightness index 0.90 0 - 155.55 0
Fruit length (mm) 0.71 0.37 1.37 142.38 151.47
Fruit width (mm) 0.73 0.003 21.76 170.57 0.72
Fruit shape index 0.68 0.04 5.98 25234.45  1469.21
Fruit weight (g) 0.78 0.78 0 0 0.01
Flesh thickness (mm) 0.62 0.14 2.67 0.06 0.02
Seed cavity diameter(mm) 0.64 0 - 0.47 0

Total soluble solid (brix) 0.70

0.10 3.53 1.90 0.3
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Table 8. Characterictic of selected cantaloupe plant based on fruit morphology from segregated generations (BC1,

BC2, F2)
Number  Fruit  Fruit  Fruit  Fruit Flesh Seed Total Flesh Skin
Row Generation of fruits length width shape weight thickness cavity diameter soluble solid
. - color color
perplant (mm) (mm) index 9) (mm) (mm) (brix)
1 BC1 5 12243 116.94 1.04 588.84 1.86 6.56 11.9 yellow  yellow
2 BC1 2 14754 138.88 1.06 922.05 2.2 6.75 14.5 green yellow
3 BC1 2 165.88 144.62 114 12199 25 8.60 13 green green
4 BC1 3 163.54 15549 1.05 1246.76 2.7 8.16 10.66 green green
5 BC1 1 14175 115.02 1.23 7813 2.2 7.50 115 green yellow
6 BC1 2 112.14 98.62 113 396.35 1.75 6.50 10 pale green  green
7 BC1 3 106.21 100.66 1.05 561.56 2.16 5.93 14 green yellow
8 BC1 1 168.64 160.55 1.05 1362.2 2.6 8.70 14 green green
9 BC1 3 137.13 12383 11 663.26 213 7.26 8 green green
10 BC1 4 133.88 127 1.05 747.55 2.05 6.77 9.37 pale green  green
11 BC1 1 157.06 138.23 113 1184.6 3 8.4 11 green yellow
12 BC2 6 107.04 99.49 1.29 389 1.8 5.18 10.25 green green
13 BC2 2 123.03 11078 1.1 578.9 24 6 16 green green
14 BC2 2 148.99 14264 1.04 1073.25 3.05 6.75 115 green green
15 F2 4 108.73 105.02 1.03 4025 2.37 4.47 11.25 green yellow
16 F2 2 17413 164.07 1.06 1499.75 3.05 8.55 125 green green




. ‘5ﬁv.Ag:CAjl)55L@OBJ&Q)BT){Q&Q?L%J@‘}SL:AQ%:O‘)MBW‘ 70F

on)o)l.o...:l)owwl Slasice BC:I.J.NJQLQL.?)“;JJ@}:JA Mywmbjob)?uufjp.‘b 05.“\).:9.4) TJS.W
Sgr Gialesl ua sliwly ;o a5 sy Liolejl opl jo cottie (LS 5l (S wigs ol el 0o &Sl JulS ol s A Jga yo

Figure 2. The image of a complete and cut fruit, as well as a bush of one of the plants of the BC1 generation. The

characteristics of this fruit are in row 7 of Table 8. This plant was one of the selected plants in this experiment with
high sugar levels and appropriate fruit numbers.
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