A~

\a Ve 0l IV 0jleds [omd jow Jlo /25 LS Mol asliing,

Sl b e 5 (5y3liS pole St
o LS oMol gy

" ’55)-' AJ&"

G357 (B 1 (Giidgme 03,5 &> 513,91 51 5 2gme b b po Olieo (g iyl
(Solanum esculentum Mill.) & y3as o5

£ . P Y \ . ) L ges -
Folde jolS g yg2 ST demg 0315 59mg0 dlga s 39,8 AL,

Ol 85 (85 anb mlio g (g555liS pale oSl ( SLel wi)l w8 ggmmiily -
(mousavizadeh@gau.ac.ir : Jygue odiwsgs) . ilpl (5,5 (5,5 (ub mlio g (55,0liS pole oKty ¢ SLely 04,5 Lokiwl -
Ol el (gylos b mlin g (6555LiS pale oKl ¢ Ll 09,5 Lokl =Y
Il oS5 05 o e s 55,308 psle sl SLEL 038 ula =Y
VE e [O 1 s gu,l A RCVARVAL R R
AL YW asis

S
‘w) s‘sibw ‘JM c‘)lf; c%&s)‘) O‘)‘l‘ ‘_S.;)S 4?9? 0393 \O LT Lj hga“,a Olo d).l.iaﬁ.’-ol)s cw Oﬂ‘ »
‘;‘Srj Ob; FYHE) &n—f‘ ‘}:.ZM 9 (O‘.\oﬁ: ‘db.”hﬁ ‘)%w cw‘).ﬁ.w‘ ‘Cx,nbg ‘dL?d)‘ ‘bgl&iu 5‘3[&&;& meJln)s ‘C’mb;
Tk B 5 Siulejl .cd,5 1,8 andllas dy90 AN Jlu j3 yluddS oyl VS (b jood 13 (K58 dn g5 (50 dgao o W 0095
g 4D dgae M ¢ SWidED S 51 Ly i yal (Curon 32 (5l 0bS ) H15ST aw 43 Curon V0 L Bolad oIS Sab
Olbo (0908 IS )lef g (uome (T 93] (a9 E9 Gliae A8 1B (2] 2,90 sy 2R g 0 Sl agme 39
9 sk MAY (0,5 Tor palio b s 0,0 355 5 a0 g 0 (339 Sl &5 315 QUi G w1335 sl 3o
8397 i Cod Dgan g2 40 8 YTV L dgao iy dlaad (o g 8L lo 8 5397 10 20,10 1y sladie (o piiis (a0l yg 8395 12 das VY
Job ogme (359 COlio il (o0 B ogse (2 FSa S 51 (S Olgie 42 0,5 VWY Dgse (339 9 Yo o TITY Jgb U (g i
E99 capo addllan 3,90 Slio dod 4 idgr ae)d AT U AA G WL (6 daCdl g (g1)00 jd0 dlaxd g oy dlaai dgae
452> Ui ol (mizmen gy Ol ol 1 (uowe Jolge poS pIl 0aROGLES & 39y (o9 £ b I Sbin (S
ol ZU5 o Widgs 1,15 43 3laad 9 0gae (339 sl oy wioS (iS5 51 Jools L) e (g0dg7 S ;I Jools (gl ogue
=Wl u.w‘ Qil S (63U 0y Duad g bgro Job g (695 p€ 03,5 &ild (SU) g WIS 1y (g i Hlade JuiS3S
il S 0 (S y8 4 gS dgm g gl (oS Oluogas p ilgi e 03,5 Wil g4 &S 3,5 blaiw! lgi o pols Galisd
@ oplply dg wiS3gs Sl & G (5508 pdle (515 (5,5 sro jobay iS5y Gl 3 Olio ZS1 &S gk

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.77 ]

WSl oo dagi B 6355 83,5 il U SLidl 03,5 ol ol 5 gl oty i3l yolie

(oS 393 o iiS 35D 03,5 AiId ( hges (6 1 aylgT ( W 1 gudS sWaojly

Job Lod iul3 8l L a8 (gysboay amd L oo iS5
Sl (V) 2,5 o0 Dygo (4SS ¢ adly Lisli8l  Sole
LS 03,5 il b (3850 o Wgr Al 8 S plo]
Al 0db A g 03,5 Ay g Lad Jate IMS plaw 4
) oge 395 Slg5 (oo )lge cul 1Sy 2 )3 s 455 2
B85 51 8 5oy 50 YU slos (VY) mled IS lad
osalS Gad au )y 03,5 sladsh cuw; oble « Sl
4._]9] A_u)) 9 Lo o5 O DJ)) 6L§:Lw51o.))§ Jol _\.QJL;O
03,5 g5 STY) 3,1 90 2l plodl jolaio 4y 035
Iy ody ol il dily W3U5 4y cpin g pypwga]
L 1y o il s ogse yld S )3 515 ' (6)liSs,
A4S ol e 31 S Lsj 8l el o | (6,138,
JS 1y yd ojll o JSi des | pasuiie Gluogas
Codhs 3y Slas Wy ca Slidles 5 plodl (V) uS 0
el i 2loyp g O lulid (08 £55 bl (6y902
R YUV L;La]}s dles> )'l Lmd)b.,,g 9 ol 9 Sk Lg)‘,;‘d‘ob
08 il 5 o 5 g lod 2o 59y &S

EVR)
Solanum esculentum e pb L S5,84045
4 « cwl (Solanaceae) lslbush edlgls ;I Mill.
NS oSl 35 e Bras gyl b plS g
2 o229 o8 gl ) (K e Sllie g ISl
Angpabiy glsil Gl (S5 jhasS 8l S wbaygls
Ol g Sl (Gane Il 5 WB ()5 ke slasgu
o (V) 5 o ol sl oMl )3 (core 5 LB
S e s (SpaesS Sk Mg 5l ol e
3 S s 4 osan olpl 33 Jlo Ve (b oS s
L;’l> b ol 0>y u.i:)s 4\>9§ o.\»...f..\..]y odos )9.“5 Cudid
O/YD dgis 4 YN Jlo 0 Jgame cpl Wes e &S
L Sl Mg prin plis atuly g a8l Gl (5 (gebee
(D) amd> olaid] dgd &
5l et 4> 3 Lol ol G535 (LS (8455
3,5 o Gygo ygi; bawg Laes a8 o)l Sludles 3,55
Joxe 0 (S g ol gl o> ¥V BV 1 )] jlade oS
oy sl (Sae i bod Ll o Lol 3l ol ol s,

1- Xenia

2- Metaxenia


http://dx.doi.org/10.52547/jcb.13.39.77
http://jcb.sanru.ac.ir/article-1-1211-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.77 ]

lie juolS g 59251 dg 0dljisgmge dgdp 39,8 a8

VA SSpasS o (B saioge 00,5 Wl Byl g ogie b ladje Slio 5 iyl

b oowlpl L(A) o)l dgng by pime Colts b yy S Jlais]
@S98 9 oy Slatuwmer Ol gst 392
e gl 5l plyie B9 e Bl plul o o8 (S5
o ollae (sladS)90 Mg g Vb CudS L pB) i35S
(VEXY) 5

14 el LS )5 oMol (gl gy 51 o 5l
Snhicdlyy ) (S Sl o9 g Clao (g dicdl )
Comd DS (o0 SSF (pogad g (ogee S 9> 4
oges Skl (arigd Wby 4 (S8F bl
osbly Cuns (pogad phicily D9 (o eamel
Gk 1Y) 298 iy (gt (uibly @ (ol
e g3 ) Sl 4 Fl 02 plyi (o s il
2 Olie gphcdlyy g il 090 5l (2108 o
o 4y el i Ol g caslio oMol b, L
¥508) 15l oo oo sl (oM

i 0395 VO (gau0ge (gwyy pols ingh CBlanl
g oge b bye Clio (gphicily lnl (P
A8l (o ()8 425 ogre g 03)S Al g5 S (yizren

_ W g 9 319
olojl ploil Joe (bl pde (SS9

Wl (e Claie b glasyje » Giagh ol
00 (ol Job g Jlad 458 VF 5 428> YO g 4> TV
ol liwgy 0 &8ly (B asl FO g aady YV g 4
Ol > AN b pd 3550 S @y (K
AN s Cdpky plool WA Lo s oS
9 PS5 slagliwl 5 cobye g 2wl slaglins;
ol 2 ol ) (Sle & sl byt by
OSlee 9 35 (b 4253 V0 393 Jlo Jobo ) i e
(V' dese) Mdbie peide Ber a9 wllle (30
Lol s lls & g J) A s
b ogia 5l g 4 ogle plwpeed b Jlad Sl S s o
8l (o e o GISIE i o

B9y byl JSS s 58 (K g (b S
CdeS L g by slmoges JiSUi 4 poxie 45 235 (o0
(YBNY) 3950 ol
2948 LB 1 5)lbun )3 join (55 xS sadsl pB)l
9P Oyge & pB)l pl WIS (o MD)y (dag Cjgo 4
S RVES 1 J..Swo gi>95 Lg‘.ma%,o 9 oJ)f Ay 0d) 43‘}?
ol ol pBl sla Sy gl b oml b
Sigrel eyl Gloj sy oy o 4 LBl e (5594l
I VY) Wloael 3925 5995 sla SpersS g9l
bodwlie » oblS ) (Se8) gg5 el & bl
O3 o) S el uguime gl iy pluisling
(=hi slaaly Jewdly dom0 35 9 (SHB5 £95 Ol
Sbumer b (oioy sy wudle)) Sl spSo
Ay bt sblie 10 508 Ghpar & Cwl e
oy 4 g Wl Jlue 4 2y o I 4 WS
sdos (9| B )9S JBI3 13 (5j8ensS 4559 )4 My
@@y LIS ol )l ) olipliS (Brae )b
g 31y ) 3es Gl po3l 5 Jpaze (nl Cuenl
ol 55 g YU (&S el b esd Mol slagd) Wy
4 5y908 (el ooty sl (2l dlge (134
S dpboe 4l (LB 4 (o o3y (F) sy
13 45 gMilate Jawxe Llyd 4 gus 55l 13 o
PP dl.ma)93' 5ol sl oas 55l oy )8 OT
5 OBl dacgloy 4 Canglio (i (shinds))) slogj Jolb>
S sbie y9b g bopw (St S 4 oS
=3 PB) (Byme g P e (55 lie (ol ) Olpee
9 L;:L.:Lw.) ‘u_éJ.m O 4 Ol ol) Dy oy b..\;..g“ PPy
Il sl Shy cols 5 eg slaody gl aox
(M) el gl (2bj)l s clasis ol 5 (quyp Gk
S 9 (o5 Ao Slio puyn b e S| gyl
Gglis (58 xS adlas 3j90 pB)l (g 3 ogee
€55 9 g e I Sk &S A0S BIS (6l s
2 omizmed (YY) Wib o pBB)l > Slas ol YL
N8 A 68 Cumen AV o &S Gl ol )5S  Audsd
Taw > (Selohy9e Olio )l 5l 4S5 5l (ewd g 4y


http://dx.doi.org/10.52547/jcb.13.39.77
http://jcb.sanru.ac.ir/article-1-1211-fa.html

elio 55 5 21 dng lisgmge o 29,8 S 3
va VF e 5l IV opladd /om0 jow Jlo /£y lalS oMol aoliiags

WA Jlo 53 25k shal loj 4 bgsye (s lisl) AN s oo (wlidlyn (sl piel )l =) Jod

Table 1.Meteorological parameters of Kalaleh city (Golestan province) related to the time of project implementation in 2019
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Table 2. Analysis of variance of traits in self-pollination tomato accessions
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Table 3. Mean comparison of self-pollination tomato traits in different accessions
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tomato accessions

Table 4. Mean, range, name of the accession with more, less and coefficient of variation of traits in self-pollination
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Table 5. Values of phenotypic, genotypic, environmental and general heritability coefficients of fruit traits resulting

from self-pollination tomato
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Table 7. Mean comparison of the of pollen grains effect of Kafshgiri and Kurdestan accessions on fruit set of

Esfarayen accession
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Table 8. Mean comparison of the of pollen grains effect of Esfarayen and Kafshgiri accessions on fruit set
of Kurdestan accession

G sl 0o s ogee Jobo o9 ()9 03,5 &il> e

PRVRINEY p
o9 (ioskse) (5)

£/ T v/ " v/5® AN ol yies
sy vy ® v/ Avs ° & pSniS
sviss © i v/.s® v\/55 ° Obwd S uiSdg5

ofee </¥¥ <I¥Y ol S re aw

YIAY YE/VE VEIYY VEY Ol yss i

5,0 4SOl gejl  gelul 15 e olds Ao yd B Jlazs] S et 5> alie B 11y el (pSile
) 09t bl ) (G Oy ) PO R & 9> S sl Sl

M g ogee Job p oS g sd o (AB poe (goladl
S o i o cpl el aBls 68U 0

bl (K8 a2 WSl g)lie 5 15 035 g9 QL
g oMl Culey (oole Jpol &5 (o)lie 3 5 Cunl ol

S (8 35 Ao
&S 5,5 o Glgee 035wl Bl @l sabges
5655 2 5 00 (g 89y S0 s slaodg 03)F
I R


http://dx.doi.org/10.52547/jcb.13.39.77
http://jcb.sanru.ac.ir/article-1-1211-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.77 ]

ol el g 928 g 3ljggmge Slgmdns 39,8 Jail8

A¥ S8 sodgs (B p cuogee 03,5 &l 1oyl g 09 b hasye Clio (s pihcdly

g0 ) olye 4 eanl 3 U ey Gbil s Nl S oa 4 S L byl ey beedg I ke gl
<YL d)"\’u)‘? & drg b pired S )y eola! » el ol g dwled b ol M sl OKA' sl ol

d‘)’ ‘);\g Sl 9 0> Sl 0gao J}‘a ©gx0 (39 Olas l} Culo ] L)Sso..n Clo LY vove) as .))I.) S99 ‘Jbba.:.n
2,5 oolatwl Cudgid Jb 50 58T e g ash psllas S5 wiles cullils sl

&l

1. Bulant, C. and A. Gallais. 1998. Xenia effects in maize with normal endosperm. I. Importance and
stability. Crop Science, 39: 1517-1525.

2. Cockshull, K.E., C.G. Graves and C.R.J. Cave. 1992. The Influence of shading on yield different
stages of maturity on the quality of three cultivars of tomatoes (Lycopersicon esculentum Mill).
Science Biology, 5: 371-375.

3. Daftarian, F. and M. Golabadi. 2018. Evaluation of Fruit Yield and Quality in some

GreenhouseTomato Genotypes . Journal of Crop Production and Processing, 8(1): 113-126

Falconer, D.S. and T.F. Mackay. 1996. Introduction to quantitative genetics. Elsevier. New York,

USA. pp: 325-330.

FAO. 2019. Agricultural production, crops primary. http://www.fao.org/faostat.

Farshadfar, E. 1998. Application of Biometrical genetics in plant Breeding. Razi University Press, 528

(In Persian).

Fernando, A.P., D.B. Katherine, A. Marcilio and Giancarlo, C.X.0O. 2013. Interspecific xenia and

metaxenia in seeds and fruit of tomato. Scientia Agricola, 70(2): 102-107.

Henareh, M., A. Dursun and B.A. Mandoulakani. 2015. Genetic diversity in tomato landraces

collected from Turkey and Iran revealed by morphological characters. Acta Scientiarum Polonorum-

Hortorum Cultus, 14(2): 87-96.

Hopping, M.E. 1990. Floral biology, pollination and fruit set. Aukland, New Zealand, 71: 96.

0.lIsack, M.E. and L. Monica. 2013. Effect of post-harvest handling practices on physico-chemical

composition of tomato. Journal of Agricultural Technology, 9(6): 1655-1664.

11.Johns, M.A., P.W. Skroch, J. Nienhuis, P. Hinrichsen, G. Bascur and C. Munoz-Schick. 1997. Gene
pool classification of common bean landraces from Chile based on RAPD and morphological data.
Crop Science, 37(2): 605-613.

12. Mashavekhi, K. and A. Shomali. 2018. Botany, physiology and culture of vegetable. Gorgan
University of Agricultural Sciences & Natural Resources press. pp 502.

13.Olfati, J. and T. Ekram-Nosratian. 2019. Pollen Source and Grafting Effects on Morphological
Characteristics and Lycopene Pigment of Tomato Fruit. Journal of Soil and Plant Interactions, 10(2):
79-87.

14. Rahaii, J., M. Hassanpour Asil, H. Samizadeh Lahiji and R. Onsinejad. 2016. Investigation the
relationship between fruit morphologic characteristics and quality in tomato lines via correlation
coefficients and path analysis. Iranian Journal of Horticultural Science, 47(2): 233-245.

15.Regassa, M.D., A. Mohammed and K. Bantte. 2012. Evaluation of tomato (Lycopersicon esculentum
Mill.) genotypes for yield and yield components. African Journal of Plant Science and Biotechnology,
6(1): 45-49.

16. Roberts, R., S. Mainiero, A.F. Powell, A.E. Liu, K. Shi, S.R. Hind and G.B. Martin. 2019. Natural
variation for unusual host responses and flagellin-mediated immunity against Pseudomonas syringae
in genetically diverse tomato accessions. New Phytologist, 223(1): 447-461.

17.Sanzol, J. and M. Herrero. 2001. The "Effective pollination period" in fruit trees. Scientia
Horticulturae, 90. 1-17.

18. Sato, S., M.M. Peet and R.G. Gardner. 2004. Altered flower retention and developmental patterns in
nine tomato cultivars under elevated temperatures. Scientia Horticulturae, 101: 95-101.

19. Shabarish Rai, P., R. Mulge, M.S. Kulkarni, T.B. Allolli, N.K. Hegde and G. Prabhuling. 2018. Gene
effects for fruit yield and its component traits in cucumber (Cucumis sativus L.). International Journal
of Current Microbiology and Applied Sciences, 7: 193-198.

20. Shivanna, K.R. 2003. Pollen biology and biotechnology. Sci. Pub. 301 p.

21.Shukla, S., A. Bhargava, A. Chatterjee, A. Srivastava and S. Singh. 2006. Genotypic variability in
vegetable amaranth (Amaranthus tricolor L.) for foliage yield and its contributing traits over
successive cuttings and years. Euphytica, 151:130-110.

22.Sousaraei, N., K. Mashayekhi, S.J. Mousavizadeh, V. Akbarpour, J. Medina and S. Aliniaeifard.
2021a. Screening of tomato landraces for drought tolerance based on growth and chlorophyll
fluorescence analyses. Horticulture, Environment and Biotechnology, https://doi.org/10.1007/s13580-
020-00328-5.

23.Sousaraei, N., K. Mashayekhi, S.J. Mousavizadeh and A. Dadrasi. 2020. Evaluation of Morpho-
physiological Fruit Traits of Some Tomato Populations in Iran Using Correlation Coefficients and
Cluster Analysis. Journal of Horticultural Science and Technology, 21(1): 61-74.

®©® N o0 M

S ©


http://dx.doi.org/10.52547/jcb.13.39.77
http://jcb.sanru.ac.ir/article-1-1211-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.77 ]

b 3ol 5 90081 dg codljisgmge dlsigw 9,8 Jail B
Ad Ve 0l IV 0jleds [omd jow Jlo /25 LS Mol asliing,

24. Sousaraei, N., B. Torabi, K. Mashaiekhi, E. Soltani and S.J. Mousavizadeh. 2021b. Variation of seed
germination response to temperature in tomato landraces: An adaptation strategy to environmental
conditions. Scientia horticulturae, 281, . doi: 10.1016/j.scienta.2021.109987.

25.Nouri, M., A. Motallebi-azar, M. Saidi, J. Panahandeh, D. Zarehaghi and S. Rasooliazar. 2019.
Combining Ability Estimates for Yield Some Traits in Tomato (Lycopersicon esculentum L.) by
LinexTester. Journal of Crop Breeding, 11(32): 22-32 (In Persian).

26. Pezeshkpour, P. and S. Afkar. 2018. The Study of Genetic Diversity, Heritability and Genetic
Advance of Morphological Traits, Yield and Yield Components in Different Chickpea (Cicer
arietinum) Genotypes Journal of Crop Breeding, 9(24): 61-68 (In Persian).


http://dx.doi.org/10.52547/jcb.13.39.77
http://jcb.sanru.ac.ir/article-1-1211-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-29 |

[ DOI: 10.52547/jch.13.39.77 ]

Journal of Crop Breeding Vol. 13, No 39, Autumn 2021 ...ttt 86

Fruit heritability and the Effect of Pollen on Fruit Set of Some Tomato
(Solanum esculentum Mill.) Accessions

Ghorban Nazar Foroud®, Seyyed Javad Mousavizadeh?, Vahid Akbarpoor® and
Kambiz Mashayekhi*

1- M.Sc. Student, Department of Horticultural Science, Gorgan University of Agricultural Science and Natural

Resources, Gorgan, Iran

2- Assistance Professor, Department of Horticultural Science, Gorgan University of Agricultural Science and Natural

Resources, Gorgan, Iran, (Corresponding author: mousavizadeh@gau.ac.ir)
3- Assistance Professor, Department of Horticultural Science, Sari University of Agricultural Science and Natural
Resources, Sari, Iran

4- Associated Professor, Department of Horticultural Science, Gorgan University of Agricultural Science and Natural

Resources, Gorgan, Iran
Received: February 7, 2021 Accepted: July 31, 2021

Abstract

In this study, the fruit heritability of 15 different accessions of Iranian tomato (Urmia,
Gorgan, Kafshgiri, Sari, Rasht, Kurdistan, Kermanshah, Semnan, Shahroud, Zanjan, Varamin,
Esfarayen, Neishabour, Sirjan, Hamedan) and fruit set through pollen grain source, were
measured in in Kalaleh city of Golestan province in 2019. The experiment was conducted in a
randomized complete block design with 15 populations in three replications (five plants per
population). After pollination, the fruits were evaluated in the laboratory and their seeds were
extracted and collected. Traits including number of fruits per plant, fruit weight, number of cells
and number of seeds were evaluated. Phenotypic diversity, genotypic diversity, environmental
diversity and general heritability of traits were calculated. The results showed that fruit weight,
fruit length and number of locular cavity respectively with 200 g, 8.83 mm and 12 had the
highest value in Varamin accession. In Kermanshah accession, the highest number of fruit seeds
was recorded with 323 pieces per fruit. Kafshgiri accession, with a length of 3.33 mm and a
fruit weight of 9.17 g, is one of the smallest fruits. Fruit weight, fruit length, number of locular
cavity and number of seeds had high heritability from 88 to 92%. In all studied traits, the
coefficient of genetic diversity was higher than the coefficient of phenotypic diversity, which
showed less impact of environmental factors on these traits. The results also showed that the
fruits obtained from the cross-pollination of different accessions (offspring from cross-
pollination) had the lowest amount of fruit weight and number of seeds and the offspring from
self-pollination had a higher amount. However, non-self pollen grains had no effect on fruit
length and locular cavity. From the results of the present study, it can be inferred that the type of
pollen grain can affect the quantitative characteristics of tomato seeds and fruits so that most
traits in the cross-pollination had significantly lower values than the self-pollination. In order to
increase the production efficiency of tomato, pollination with self pollen grains should be
considered.

Keywords: Crossbreeding, Cross-pollination, General heritability Pollen grains, Self-
pollination
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