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Extended Abstract

Background: The reduction of genetic diversity in tomatoes (Solanum lycopersicum L.), caused
by domestication and breeding, has necessitated the use of all available genetic resources.
Limiting cultivated tomato cultivars to modified cultivars and reducing genetic diversity are not
desirable and cause production vulnerability and instability. Native populations can be used as
genetic resources to improve and introduce superior crop varieties. Local populations are one of
the most important genetic resources that are often non-uniform and consist of different and
mostly pure genotypes. Breeding tomatoes means transferring desirable traits from parents to
progeny and causing the variety and quality of tomatoes. Considering the great variety of tomato
cultivars found in Iran, they can be used to select high-quality cultivars and produce desirable
hybrids. This research aimed to select accessions for purposeful crossings to investigate the
heritability of fruit traits, and the amount of heterosis in the F1, and to select progeny with small
fruit and non-determinate growth.

Methods: In this research, seeds were collected from nine identified local accessions of native
cherry tomatoes in Iran, including Kafshgiri from Gorgan, 2) Darklate, 3) Kurdistan, 4) Varamin,
5) Rasht, 6) Gorgan, 7) Rafsanjan, 8) Sari, and 9) Kermanshah. These accessions were subjected
to 17 crosses, and the results of their first generations were analyzed afterward. After collecting
pollen from the male parent and removing the stamens of the female parent flowers, the pollen
was placed on the stigma of the female in the early morning before opening the flowers. In each
mass, 6-10 plants were selected for crossing. In one cluster, 2-4 flowers were considered for
crossing. Crossing was repeated in the case of no successful pollination and no fruit formation.
After crossing and to control and prevent unwanted crossing by insects, the bushes were
completely enclosed with a thin net (mosquito net). The formed fruits were harvested 30-40 days
after mating. The fruits obtained in the laboratory were evaluated in terms of fruit volume, fruit
weight, fruit length, fruit diameter, number of seeds in the fruit, Brix, acidity, and vitamin C. The
experiment was based on a randomized complete block design with 17 treatments (17 crossings)
in three replications. One-way analysis of variance (ANOVA) for the measured traits was
performed using SAS software version 9.1. Other calculated parameters were variance
components, general heritability, phenotypic, genotypic, environmental diversity coefficients,
and the degree of trait heterosis.

Results: The results of ANOVA for different fruit traits showed a significant difference between
the studied crosses in terms of fruit volume, fruit length, fruit weight, fruit diameter, number of
fruit seeds, Brix, acidity, and vitamin C at the probability level of 1%. The comparison of the
average traits showed that fruit weight, fruit diameter, and fruit length traits were the highest in
the progeny of the Kermanshah x Rasht cross with values of 28.16 g, 3.29 mm, and 2.71 mm,
respectively. The highest fruit volume (18.8 ml) was recorded in the offspring of the Sari x Rasht
cross. The highest number of seeds per fruit was counted at 141 and 140, respectively, in the cross
between Gorgan x Varamin and Shoghgiri x Kurdistan. The highest Brix (8.67%) belonged to
the crossbreed of Rafsanjan x Kurdistan, the highest acidity (11.03 mg/100 ml of water) to the
crossbreed of Rafsanjan x Rasht, and the highest vitamin C (1.6 mg per 100 ml of water) to the
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progeny of Kafshgiri x Rafsanjan. In the fruit size, fruit weight, number of fruit seeds, Brix,
acidity, and vitamin C traits, the genetic variation coefficient was higher than the phenotypic
variation coefficient, indicating the lesser effect of environmental factors on these traits. In fruit
length and diameter, the phenotypic diversity coefficient was higher than the genetic diversity
coefficient. The estimated heritability (h2) of traits revealed that fruit volume, fruit weight,
acidity, and vitamin C traits had general h2 from 80 to 99%. The Brix value showed the lowest
general h2 of 59%. The results showed positive heterosis in fruit diameter and volume. Negative
heterosis was observed in fruit length, fruit weight, and number of seeds. All crosses showed
positive and high heterosis regarding fruit size, and the highest fruit size heterosis with 10.71 was
obtained in the progeny of the Kurdistan x Kafshgiri cross. The superior cross in terms of fruit
diameter was identified in the Kermanshah x Rasht cross, with a heterosis of 7.53.

Conclusion: The obtained results showed that the highest level of general h2 and genetic progress
were found for the vitamin C, fruit acidity, fruit weight, and fruit volume traits, respectively,
which were found in the crossings of Kafshgiri x Rafsanjan, Rafsanjan x Rasht, and Kermanshah
x Rasht. In terms of fruit size, fruit weight, number of fruit seeds, soluble solids, acidity, and
vitamin C, the genetic variation coefficient was higher than the phenotypic variation coefficient,
indicating less influence of environmental factors on these traits. In other words, high heritability,
genetic progress, and genetic diversity for quantitative and qualitative traits can help breeders
choose the best combination and reach an optimal level of performance potential.
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Table 2. Variance analysis of investigated traits in tomato crosses

o ol il 9 Sela Slge Sl ege Job oge slad oge (Jy oo > I o
Vignﬁe g Ad:;dl Total soluble Seed Fruit Fruit Fruit Fruit < af‘?) SOV el ple
ty solid number lenght diameter weight volume
0.02 " 0.005" 1.50 ns 637.5" 0.05"™ 0.14 " 6.80 ™ 35m™ 9 Replication ,|,Ss
4.66%* 10.17%* 3.78% 2244.5%* 62.1%* 43.2* 60.371** 189.4** 16 Cross 3%
0.013 0.03 0.69 244.6 0.06 0.10 8.66 4.53 144 Error s
441 2.65 12.48 17.24 12.66 14.65 25.27 21.67 CV % &lyuss o pud

*k K

o b e BT pae NS 3 K g gy Jlein] g 53 ()3 sine pdimd LS CS S 4
# = andns are significant at the level of 1%, 5% and no significant difference, respectively

239290 £ S0 Bl Al oo palyd Jlaidyge Csgllae
ISy (JoSge sla)lSgile S 4 Wiy oo Conax
(Roberts et al., 2019) 555 ,xie ol law
SIS (S pansS o) ogeo lio adlis b o) Siangs,
LI O 03 ogre SS9 CueS 59y (2VL g5 &S W08
wolis .(Regassa et al., 2012) >)bs dg5g (S5,84565
P ()3 090 (AS 5 (o8 ilie Dlao )3 () e
GVl £55 31 (S o Cul aa IS5 (ol (S peesS
Sousaraei ) cul ! (K5,84065 pB)l o 45 Slas )l
O bilyy oy o Sdimggy (sladlls 1o (et al, 2020
b (Sjparss il pB)) 0 o il g oge 3Skes
hzsol @L.: .\M>‘b); 0o i (6Ll LSLQ’Q:’B) 51 eala!
S olis gy £l )| lao by ogue 3 Slas a5 3905 (oo
Sdsne g Cute (Stusod 090 s g J:3g)IS" (slyime
Jopd A ol o b pBapl oS, guls il
bl 0,80es s3> o yiogo g 50 ogme Sl 3l LS
Gl ol (SidsS (Siuwod oo @l 4 42
9 4 1y (S ) UPGMA )5Sl b (sl
20 g Ol @l (pizmen WS (gabdied 0g)S
Sluogad: o )3 ggeome )3 Ldges 12 1y K018, (s
Syl @e i)l e Slie (Siolnid —dyse
Sly oo Slopasld oge da g i)l (Slyixe
sien Vo oSls b (SibesS Glayps i
o0l pMel o5 sl> > (Ghorbanpour et al., 2018)
a8 5 5l Gowd g o)l (584295 0355 AV (g &S Can
Lol 51215 3929 5l dne glds (So59)58)90 lano sl
P8 (Kparss (al g 9055 slaodys (lsl) g9 2929
5 wollae CudS b pB)l Clal Gl S o0 15
(Henareh et al., 2015) 51> 399 i (slady pon dbx
03)5 &> gte )b I (U805 0gee 3)Slas gy 5
b a8 ol 08 )55 o) o553 s5 cilises 0355 10
s 35 g 02 3luss (Jobo cjg SVb il 4 dxg
2O Sgby) il plgise Slie ool el sy cogne

[(Foroud et al., 2021) 5,5 eslétwl cassid yolusl

090 ylod g yjg ilao 2 i Clas (1Sl dulio
5 oo YV p, S YANS olie b s ey ogee Jbo
Iy slde op i cudywoliile,S W 2l yio Juo Y/VY
YWNAL o500 o (o piudin Gyt g )l (S 215 10 )b
g w5, AW s s el ) e
Oy 338 V¥ o VY L Cud ey ol S g eSS
059 b slroges dmline A i )less 0gee p 4D PRURRPY
TGS Glgsa (ol Saolisle )S°  SW 2l > p,5 V/AF
L Jge by dge 5V 05 o laages 3 9SS
Oy el S lundy S gl 0 aoyd ASY
Gl 55 Ol i e Voo 0 8 o VY L
Ve e S e PN L& psling o 5 VL g by plonind
s salie ol i g St B 25 ) Oy e
(¥ 9 ¥ Jgi)
oz 5l gaunte Jolge 4y (58425 53 0900 (20 0511
55Dy 0gu0 a5 D Dl ¢ yles (slads  dliss
On 33y (St 385 0593 )3 e aee Ll g adgs
S ke Jole adgs )0 (moge i g Cubige Jalge oyl
Cod D dgidy &S Cawl | ([$5,84565 ogue 03]y )
Cockshull etal., ) 3,5 )3 ] cla Sty 9 o8y £95 b
Daftarian & ) (oLl J5 9 obyds ()15 b (1992
593 liyljl a5 5l ogse sllas o5l (Golabadi, 2018
sy b ‘_;l:> L;[m%.a 9 o F)f VO+—\Fe.
cel Cuwl (Koo b pd sogre dx )3T 5 )l0 (gl
adllas 3y90 (slacunes oS Sl 5l g 5, Slas ol 58l
LI s 9058 5 (oo slacumex (Siaoh )
Al oo ()il Dlas s 4 s (6568 ()59 (SSle
plcsls Buner (pl & Cunl > ooty by oo Hlaiay
Cygods jein Vb glie B5)] 5 bcwglie glgl (yudly
SW gl ogee Jlocnl b Ngd e 03l (B9p sl
Sl Slgee 555 loge glsed wudyioliile)s
>Nl 0o o 255 5118 ealisul 3)90 (5)530}b B)las
a8 gyebdy Al o Cbl g g Lol isw 9> l)b
adllas 3)90 Cuner 53 £55 3929 b g bl 4 dinly Sl

Slaw Lgl)g ol Ja;‘)w Cumod (y £995 dgrg b sl



(el jouolS g 03ljsgmge Slgrw ((JF53)S (pusdasme

vy 2gaoeli 43 5 52y o0 S (il (S easS claodg (S Sl e @S () 2

95 gl B 35 0ud (55505l Glaw (1 Sho duglio —Y Jod>
Table 3. Mean comparison of investigated traits in tomato crosses
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Table 4. Mean, maximum, minimum and coefficient of variation of studied traits in different tomato crosses
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Table 5. Descriptive statistics and genetic parameters of trait values in first generation tomato progeny
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Table 6. The average of parents and the amount of heterosis in‘the progeny of different tomato crosses

Jsb b 09 > Sl W
Lenght Diameter Weight volume Seed no. Cross
2.35 2.65 14.85 10.65 95.33 parent maen ;ydly ke
112 129 3.96 4 63.33 Kermanshah* Kurdestan s S s#sliile 5
-0.45 0.49 -0.73 4.95 -1 heterosis ;55
2.26 2.55 13.75 9.7 1325 parent maen ;yaly ke
1.82 2.08 9.05 7.4 64 Kermanshah*Gorgan oluil S5 5
-0.08 2.55 -0.46 5.6 -1 heterosis gy
2.39 2.8 12.62 12.83 12 parent maen ;ply ke
2.12 2.3 13.15 5.1 62 Darkalate* Gorgan &Ml 5,5
-0.04 37 -0.6 3.83 -1 heterosis gy
3.02 3 15.46 17.55 77.83 parent maen ;ydly ke
2 2.3 11.74 10.90 77.33 Kafshgiri* Rafsanjan s i ¢ ,uXais’
-0.24 291 -0.29 341 -1 heterosis ;55
2.64 315 19 19.43 92.5 parent maen ,\ly Sile
2.16 2.33 12.65 12.20 86.33 Darkalate* Rafsanjan Mo o,
-0.12 3.02 -0.36 3.44 -1 heterosis .. s i»
2.47 2.9 13.72 13.78 82.83 parent maen ;ydly ke
2.1 2.36 12.15 12.10 106.33 Kurdestan*Darkalate s Ssa)s,ls
-0.05 3.19 -0.12 6.72 -1 heterosis w95
2.53 2.95 16.47 16.45 77.33 parent maen ;y;dly ke
1.42 1.63 5.36 5.46 66 Kurdestan * Rafsanjan ks ,S's# b,
-0.36 0.82 -0.67 3.01 -1 heterosis .. js i
2.53 2.95 16.47 16.45 77.33 parent maen ;y;dly ke
1.49 1.59 4.81 5.10 59 Rafsanjan* Kurdestan bxis i ks S
-0.37 0.63 -0.69 2.59 -1 heterosis .. ;s i
2.46 2.85 17.37 13.63 110.5 parent maen ;yly ko
170 1.87 6.94 6.30 69.33 Kermanshah* Darkalate oliile S#MS 15
-0.24 1.44 -0.64 4.09 -1 heterosis w9y
2.97 3.3 18.50 22.25 99 parent maen ;ydly ke
2.71 3.29 28.16 1.1 105.67 Rasht* Kermanshah . yioliile S
0.11 7.53 -0.4 3.75 -1 heterosis .. s i
315 3.6 20.12 28.05 81 parent maen ;y;dly ke
181 1.99 8.86 8.1 85.33 Rasht*Rafsanjan . iy loxws,
-0.37 1.46 -0.6 2.04 -1 heterosis w95
4.56 3.45 32.93 33.95 107.17 parent maen y;ly ,:Silo
2.45 2.68 16.35 15.8 141 Varamin*Gorgan ;y.l,s# 5 5
-0.41 3.74 -0.52 315 -1 heterosis .. js i
2.85 2.75 10.18 11.9 68.17 parent maen ;ydly ke
2.31 2.71 16.03 16.3 140.33 Kurdestan* Kafshgiri ;tus S g pKaiis
-0.05 4.83 0.6 10.79 -1 heterosis ;s o
3.22 3.05 15.92 24.25 82.33 parent maen ;yly ko
2.36 2.8 19.89 18.8 126 Rasht* Sari e i sl
-0.13 5.52 0.18 4.2 -1 heterosis w9y
3.47 3.4 13.83 235 71.83 parent maen ;y;dly ke
211 2.35 12.58 11.8 115 Rasht* Kafshgiri cus s g ,Suuas
-0.32 27 -0.15 3.89 -1 heterosis .. js i
2.83 2.7 13.83 11.75 95.83 parent maen ;ydly ke
1.87 2.19 9.12 9.60 93.33 Kafshgiri* Kermanshah ¢, Sias#olisle S
-0.23 2.38 -0.31 6.94 -1 heterosis 95
3.02 3 15.46 17.55 77.83 parent maen ;yly ko
1.68 1.9 7.19 6.9 81.67 Kafshgiri* Rafsanjan ¢ ,.SuaSs o,
-0.37 14 -0.55 3.65 -1 heterosis gy
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