[ Downloaded from jcb.sanru.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/jch.2024.1568 |

Journal of Crop Breeding Vol. 17, Issue 2, 2025 p: 1-11

Research Paper

Selection of Superior Tomato Lines using Multivariate Statistical Methods
in the Jiroft Region

Seid Mohammad Alavi-Siney'” and Mahyar Abedi’

1- Faculty Member, Crop and Horticultural Science Research Department, Southern Kerman Agricultural and Natural
Resources Research and Education Center, AREEO, Jiroft, Iran, (Corresponding author: m.alavis@areeo.ac.ir)
2- Researcher, Institute of Seed and Plant Improvement, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran

Received: 22 October, 2024 Revised: 2 December, 2024 Accepted: 5 February, 2025

Extended Abstract

Background: Tomato (Solanum lycopersicum L.) is one of the most important crops in the world.
The cultivated area of this plant in Iran is 103,000 hectares, and its production amount is more
than 5 million tons, which indicates the importance of this plant. In plant breeding, different
methods are used in genotype selection. To select the best genotypes, a method is needed that can
consider all traits based on desirability and undesirability in selections. The ideal genotype
selection index (SIIG) is one of the methods that can determine the distance between genotypes
in addition to selecting ideal genotypes. In this method, it is possible to identify genotypes with
special characteristics. For example, genotypes with high yield and early maturity can be
identified and selected with the SIIG method. This study aimed to evaluate tomato genotypes
through quantitative and qualitative traits and to select the best ones for climatic conditions in
southern Kerman.

Methods: To evaluate and select the best tomato lines in the Jiroft region, an experiment with 11
genotypes (10 promising lines and the Karoon variety) based on a randomized complete blocks
design with three replications was carried out in the research farm of the Southern Kerman
Agricultural and Natural Resources Research and Education Center during two crop years (2021-
2022 and 2022-2023). Cultivation was carried out under plastic on 20 February. Following drip
irrigation, weeds were controlled by hand. During the growing season and after harvesting (May),
qualitative traits, including uniformity, growth crack, green shoulders, type of inflorescence, and
having an abscission layer, were recorded for each genotype. Brix, pH, tissue firmness, the
number of locules, fruit length, fruit width, fruit weight, and the yield of each plant were measured
in the laboratory. The days to flowering, days to ripening, and the number of inflorescences were
also the traits recorded in each plot. Statistical analyses were performed using SAS software (9.4),
and calculations related to the SIIG method were performed using the relevant matrices.

Results: A compound variance analysis during the two years of the experiment showed that the
effect of the year was significant on all studied traits, except for the number of locules trait. This
shows the different conditions during the two experimental years and the influence of the studied
traits on the experimental conditions. The effect of the genotype and the interaction of the
genotype in the year were significant on all studied traits, except for the number of inflorescences,
showing the diversity between the tested genotypes in terms of the studied traits. The mean
comparison results of genotype effect showed that lines 14 and 6-33 were able to reach maturity
earlier due to early flowering. Genotypes 8 and 32 produced the highest fruit yield, and the lowest
amount of this trait belonged to lines 33-6 and 22-7. Since the traits were compared separately, a
mean comparison among the genotypes showed that it was not possible to select the best based
on all traits. If the selection was based only on yield, they would be placed in the top group 2 lines
8 and 32. Grouping based on cluster analysis placed four lines (8, 7-22, 11, and the Karoon
variety) in the top group. Grouping tomato lines based on the SIIG index placed six lines in the
top group. The superiority of the SIIG method compared to other methods is the grouping of lines
based on the desirability of the traits (for example, low-average genotypes in the days to flowering

® @ Copyright ©2025 Alavi-Siney and Abedi. Published by Sari Agricultural Sciences and Natural Resources University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Unported License which allows users to read, copy, distribute
R ENTH :nd make derivative works for non-commercial purposes from the material, as long as the author of the original work is cited properly.



https://doaj.org/toc/2676-4628
mailto:M.alavis@areeo.ac.ir
https://orcid.org/0000-0003-2054-9773
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://creativecommons.org/licenses/by-nc/2.0/
http://dx.doi.org/10.61186/jcb.2024.1568
http://jcb.sanru.ac.ir/article-1-1568-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-05 ]

[ DOI: 10.61186/jch.2024.1568 |

Alavi-Siney and Mahyar Abedi
Journal of Crop Breeding VoL 17, ISSUE 2, 2025 ... o.iniie ittt et et e e et et e et e et e e e et e te et e e e e et et e e e e nenens 2

and days to ripening are desirable traits). Therefore, the lines selected through the SIIG index are
introduced as superior lines considering all traits in the south of Kerman. The SIIG method
considers only quantitative traits, and non-parametric traits are not involved in this selection.
Therefore, the Karoon cultivar, due to the fruit growth crack and line 7, due to the lack of
uniformity and lack of the abscission layer, are not suitable for selection in the south of Kerman.
Conclusions: By using the SIIG method and using all the traits, lines 33-4, 11, 13, and 8 were
selected as the best lines in Jiroft conditions.
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AW 55,500 o, S iy WWig b o g Sl palo
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ookl i3S (sl e el S laisds Cius oyl ]
.(Rahaii et al., 2016; Nezami et al., 2022) slo3ge3
b jol—aidl dgdan 1y Jlade o yiaS VY Y pH e
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oty 3 YL sl Sy YL Gl ey
(Henareh et al., 2015) 1,15 by 5y
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(7)

di
df+d]

SIIG; = i=1,2..,n, 0<SIG<1

W3S doyn g A8 o il SO U o o STIGH e
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Table 2. Compound variance analysis of the studied traits during two experimental years in the Jiroft region

W e slas . 5 slass . : > =
3)Ses ooy pH <l o9 39 oy ogee 2)e ogen Jsbo Jz,-ﬂ Sy By (2T, ;fj iu
Yield Brix Firmness FWE XL FWI FL < MA DFL df o

85.92%* 9.23%%* 0.06%* 1.45%* 277.49ns 0.02ns 13763.63%* 17031.95%* 6264.38%* 12191.05%* 17672.72%* 1 \;Je:)r
slalSs
022 0.22 0.001 0.02 53.52 0.42 1.08 1.59 236.06 2.89 1.62 4 Jls Jsbs
Year (R)
0.91%* 0.43%* 0.04%* 0.11%* 2637.64%* 4.67" 123.60™ 171.12%* 136.73m 18.04%* 101.31%* 10 G::o’;;p
€
BT
1.45%* 0.50%* 0.02%* 0.03** 561.95%* 1.95%* 49.49** 22.98" 135.15m 10.81%* 54.43%* 10 G JL‘;
1€Nnol
ex Yzﬁ
0.18 0.06 0.005 0.004 92.17 0.24 3.82 7.61 93.83 2.06 8.14 40 E‘:::r
16.84 5.16 1.66 7.97 8.94 14.53 4.77 6.23 33.18 1.53 7.03 - Sl yis

CV%

ns

JeN g elod Jlein] zolaw 3 45 xe g (g re pie oyt g

" and **: non-significant and significant at 0.01 probability levels, respectively.
DFL: Days to flowering; DMA: Days to maturity; NI: Number of inflorescence; FL: Fruit length; FWI: Fruit width; NL: Number of

locules; FWE: Fruit weight

u.uLo)] JL» 90 u,i,b.o uu‘.m] JURUJVES dabie 43 dalllas )90 Slaw L;\);. u.i;).‘ado?f &Lm&\/ u,\iim 4 lio =Y J}.\?
Table 3. Mean comparisons of tomato lines for studied traits in Jiroft based on the average of two experimental years

0y 3lss (acske) ogee 250 (o) oguo Jobo o3l S5 ol Sy B gy L) 55
NL FWI (mm) FL (mm) NI DMA DFL Genotype
2d 37.68¢ 53.05a 2933a 92.17cd 36.17a 7
433a 46a 39.47cd 28.17a 93.5bc 35.17f 8
3.67bc 45.85a 40.08cd 31.17a 97.5a 45.67ab 11
3.17¢ 39.77be 46.12bc 28.83a 93.17bcd 42.5bc 13
4ab 41.83b 41.98cd 24.5a 92.5¢d 36.67ef 14
4.17ab 38.17c 45.9bc 21.33a 92.5¢d 41.67cd 19
3.17c 38.5¢ 50.07a 2433a 92.5¢d 46.17a 32
433a 46.78a 41.27cd 37.17a 94.83b 40cde o9l
Karoon
3.83ab 45.2a 41.75¢d 33.5a 94.83b 38.33def 22-7
2.5d 37.62¢ 51.07a 28.00a 94.83b 37.17ef 334
2d 32.78d 36.46d 34.83a 91.5d 36.83¢f 33-6

W50 58S b g pire BB gt yb 13 S e By gl)b sla, Sibe
The means with common letters in each column are not significantly different from each other.
DFL: Days to flowering; DMA: Days to maturity; NI: Number of inflorescence; FL: Fruit length; FWI: Fruit width; NL: Number of locules

ofaleil Jlo 93 0uSibe (bl e ailate )3 adllas 3,90 Slao (gl (KparsS sl nY (aSibe duglio T Jyiz sl
Continued Table 3. Mean comparisons of tomato lines for studied traits in Jiroft based on the average of two

experimental years

(3 p 5 kS ) 3,ae oS pH el b (55) o9 3 5]
Yield (kg/plant) Brix Firmness FEW (g) Genotype
32cd 4.85abc 4.32b 0.9b 106.21cde 7
3.29a 4.61bcd 4.23bc 0.65¢ef 125.78ab 8
2.66bc 4.45de 4.2¢ 0.77d 127.73ab 11
2.67bc 4.59cd 4.3b 0.68¢ 109.42cd 13
2.56bc 4.92abc 441a 0.92b 110.61cd 14
2.41bcd 4.5de 4.43a 0.79cd 99.29de 19
2.9ab 5.05a 4.43a 0.86bc 103.9de 32
2.48bcd 5.03a 4.27bc 0.77d 131.27a 09
Karoon
1.95d 4.26e 4.25bc 0.58f 117.53bc 22-7
2.67bc 4.92ab 441a 1.05a 94.25¢ 33-4
1.95d 4.48de 4.29bc 0.92b 55.38f 33-6

W5 RS b gl gt BT (gt o 3 S yitie By Sl oSl
The means with common letters in each column are not significantly different from each other.

FWE: Fruit weight
P S bl (B19SG d92g pAc g STy
g,‘f)n 2y B Oﬁ.‘)‘df &yl ¥Y-¥ 5 VY o le Lgl.m&»“\/
53,5 oy 6] G Sl e S5 S oS 3y

clon it IS 30 Y GRS 53 55 (&S lae
Jobsas g)8 o) imd oo (Lt ¥ Jgax ol a5 sk
Y il Jsa ¥ oosleds (Y g drogue jd (53,688 )5
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Table 4. The descriptive information of the experimental tomato genotypes

) ol g5 S P atd Sy Y Bl

Genotype Type of inflorescence Green shoulders Growth crack Abscission layer Uniformity
7 o5l 3,08 3,08 Y 3,0
Simple No No No No
3 ool Y Y 3, 3y
Simple No No Yes Yes
1 oolw 3,8 3,8 3 3
Simple No No Yes Yes
3 o5l 3,08 3,08 3, 3yl
Simple No No Yes Yes
14 ool Y Y 3, 3y
Simple No No Yes Yes
19 83l 3,8 3,8 3 Y
Simple No No Yes No
3 Sy 3,08 3,08 3, 3yl
Compound No No Yes Yes
o9l ool Y 5, 3, 3y
Karoon Simple No Yes Yes Yes
227 o3l 3,8 3,8 3,8 3l
Simple No No No Yes
334 Sy 3,08 3,08 Y 3yl
Compound No No No Yes
3.6 oslw Y Y Y 3
Simple No No No Yes

SbenY Jols dw 09,5 Y=F 5V ojlas s Jols &S b jl Clio (gaineg S sl S 4 5o )
YY—5 oylad (pY g Al g8 18, 9 V=YY Y A S 550 ol A B (S S dalllas )50 Clao
() JS8) conl 43S 15 oz 09,5 15 e 85 518 09,5 slaa 53 LY a5 Wl (LS 3l Sgy4

Rescaled Distance Cluster Combine
0 5 10 15 20 25
| 1

32

> 334 —

227 1

52 —

336

adllas 3590 Slao (ol 2 3)ly g, 4 oM 4505 I Juols pl,Sg)05 - S
Figure 1. The cluster analysis Dandrogram through the Ward method based on the studied traits

5095 gl WU gl adlllas 3)90 Sl ooz uilly 4525 —0 Jga>
Table 5. Multivariate analysis of the variance of studied traits for verifying grouping results under normal conditions

P value F Jde bl (ooljl asys S o3l asys o)l
Value Error df Treatment df Test
0.011 4.62 2.75 9 3 Pillai
0.001 94.11 0.00 3 3 Wilks lambda
0.000 111095.99 259223.97 318 3 Roy’s largest root
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Table 6. The comparison of the mean of groups obtained from cluster analysis based on the average of traits in each

group
Average of groups oy )S 1:SSle |
Sldas
3)8des o9 039 S e B, 5 ;. .
. —al, - 5o Job J5 ol G 59, 5 Y 09,5

(5/p )5 5kS) oS pH el i (r5) 0yin (320 k) ) 5 S 5 6 55, Number Cluster
Yield Brix Firmness FEW L FWI Ff‘ § ‘{\‘I.I DMA) DFL of Lines

(kg/plant) (g (mm) (mm)
2.49a 486a 435 0.85ab 10813 300 3055 47372 2954 92.96a 42.92 4 1
2.54a 4712 442 0.93a 96.77c  333ab  37.89% 48482 24672 93.67a 39.42a 2 2
272a 458 425 0.68b 12498 413 45.85a 41086 2971a  94.79 39.75a 4 3
1.95a 4482 429 0.91ab 55384 2.00b 32.78¢ 36.46b 3483 91.50a 36.83a 1 4

355 055 g i BB (ygis 3 S ik By gy Sy Sie
The means with common letters in each column are not significantly different from each other.

DF_L:hDays to flowering; DMA: Days to maturity; NI: Number of inflorescence; FL: Fruit length; FWI: Fruit width; NL: Number of locules; FWE: Fruit
weight

SIIG sl bl (S sS laisss sas,S Y Jpio
Table 7. Tomato genotype grouping based on the SIIG index

0.5<SI11G<0.6 0.4<S11G<0.5 0.3<SI1G<0.4 0.2<S11G<0.3 0.1<S11G<0.2

SIIG 0.8<SIIG<0.9 0.7<SI11G<0.8 0.6<SI1G<0.7
095 1 2
Group 3
sy olass 0 0 3

Number of genotypes

4 5 6 7 8

3 4 1 0 0

SYLSIG (aslis cpsb cdeas ) F g ¥ oV ) glaog )5
slognY g0 Sl 5y slagnY plyisds g +/0
SIG (Yl jasls bliag A o W ) O ¥ FF-F
2,8 LEF ¥ 09,5 5 (AL /D oy sl jlaia)

W35 (oo i3S enY (e e Olyer s (P Joo2)

S Seon
oy bbze M (S e uily)lg aujod gulss
GRS slp pfY g5 eaimd Ll o ol Lt s
9 0a—b pladl sladyios du dr gl .ol LY (i
0SSl daglio gy 10 4538 e (e gl anglie
OlFsed 135 (o dlie ST ST &jpoy Slio (2
wply Dgel bagp iy S 4 phl Ol den cluey
9 Fp09)S 23S Oye—o 3Slas slisey L GRS
225 oll 2 gai0g)S 5y (o BT g A ojlod (Y
9 N V=Y Aojla B b Y jlez 5 0g)5 3 S
2 SpansS slacnY gadeg)S B L8 1 9,8 o5
S8 Sy eg)S a1y Y i B SIHG jasl i glee
b cnY (siieg)S daby) b & Cuns SIIG (jb9) 5550
o5 slaSle (Jbe psbas) cusl lao Cugllas ulul
olhae (Saew) U jgy 9 (2L jgy Clie )3 ey
oasld Bk jlead (i sl nlpl (s
Slao polod (8,5 ,55 3 b iy sl lsiea; SIIG
Sl aag babS e (B (oS g adhate
Sl § 3,5 oo J5 3 1y o lio o STIG b,
o 33)5 0 o)Ll it Jd> GBS cnl > rellipd
Voojlo—d (nY g aogee (53,0585 oy (19,18 o8,
ly Sy Y (Bl g (B19SG 392 i S
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A g WO FY-F o)l sloppy lys guos dadag
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0 puriodiz il lg 4350 (wl odd Qo] wyds oy
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(Saba, 2015
Zali ) 3 o3kl STIG asLis jl (ylojen jobay adlllas
o 0als opl Ol olee &S ol ol 5l (e al., 2015
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