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Extended Abstract

Background: Tomato (Solanum lycopersicum) is one of the most important economic and
widely used crops in horticulture, as well as a self-fertilizing and diploid plant with 24 pairs of
chromosomes (2n = 2x = 24). The life cycle of this plant is one year, and it is cultivated in
greenhouses and fields. There are many varieties of tomatoes that differ from each other in
terms of plant growth, quality, fruit shape, and other traits. The tomato fruit has a high
nutritional value, consisting of minerals, vitamins, fibers, citric acid, p-Carotene, and ascorbic
acid. Diversity and selection are the two main pillars of any improvement program, and
selection is based on the existence of desirable diversity in the target plants for improvement.
To produce varieties of tomatoes with high productivity, quality, and resistance, breeders need
the evaluation of genetic diversity, identification, and introduction of new genotypes. In other
words, the systematic study and evaluation of germplasm is of great importance for current and
future agronomic and genetic improvement of the crop. Different methods are used to estimate
genetic diversity and group genotypes, and the evaluation of morphological and physiological
traits can be considered the first step in the investigation of genetic diversity. Different
genotypes of tomatos differ in terms of morphological and physiological traits, and fruit yield is
influenced by some of these traits. Therefore, the selection of criteria with more stability than
fruit yield can be considered a selection guide in selecting desirable cultivars. Accordingly, this
study aimed to investigate the genetic diversity and grouping of 53 tomato genotypes based on
morphological and physiological traits.

Methods: In the present study, 53 genotypes of tomato plants were investigated using a
randomized complete block design with three replications under greenhouse conditions at the
Gorgan University of Agricultural Sciences and Natural Resources. The seeds were disinfected
and sown in pots, followed by sampling of the seedlings. Morphological traits, such as plant
height, stem diameter, fresh and dry weights of the plant, the number of side branches, the
number of leaves, root length, shoot fresh and dry weights, fresh and dry weights of roots, fruit
number, fruit yield, and physiological traits including proline content, photosynthetic pigments
(chlorophylls a and b, total chlorophyll, and carotenoid), and total phenolic and flavonoid
compounds, were measured in the samples. The obtained data were subjected to the analysis of
variance (ANOVA), mean comparison, correlation coefficient, factor analysis, and cluster
analysis using suitable software.

Results: The results of ANOVA showed that the difference of the studied genotypes in all
traits, except for proline content, was significant at the probability level of 1%. The estimation
of the correlation coefficients between the studied traits indicated significant correlations
between most of the studied traits and fruit yield. Further, the results of factor analysis showed
that six factors explained more than 77% of the total variance, and the contributions of the first
to sixth factors were 24, 18, 14, 9, 7, and 6% of the total changes, respectively. For better
interpretation, larger factor coefficients for each factor were considered significant. The factors
were named because the largest factor coefficients among the coefficients of each factor
indicate the trait(s) that plays the greatest role in those factors. Thus, the first, second, third,
fourth, fifth, and sixth factors were named the fruit yield, photosynthesis, phenolic, root weight,
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proline, and stem diameter factors, respectively. Based on the results of the cluster analysis, the
genotypes were significantly different in the measured morphological and physiological traits,
and they were placed in three different groups, each of which contained 30, 19, and 4 genotypes,
respectively. The genotypes in the third group were superior to the other groups in terms of the
studied traits.

Conclusion: Based on the analysis, the genotypes were significantly different in terms of the
measured traits. This indicates a suitable diversity among the studied genotypes, hence selection
is possible based on these traits among the studied genotypes, and the selection can be effective
in their improvement programs. Estimating the phenotypic correlation coefficients revealed that
the fruit yield trait had the most positive and significant correlation with the number of fruits
and the amount of photosynthetic pigments. Therefore, these traits can be considered in genetic
improvement programs for tomato fruit yield. The average of most traits studied for the
genotypes belonging to the third cluster (13, 15, 45, and 46) was higher than the total average,
and the mentioned genotypes were excellent in terms of developmental and physiological
parameters compared with the other genotypes. Therefore, the top genotypes identified in this
research can be used in future breeding studies on this valuable plant.

Keywords: Cluster Analysis, Fruit Yield, Morphological Characteristics, Phenolic and Flavonoid
Compounds, Photosynthetic Pigments, Tomato
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er
CN 340 V729 Compact Solanum lycopersicum 28 CN 7682 Nyiszoverzky 51 Solanum lycopersicum 1
CN 328 Veeroma Solanum lycopersicum 29 CN 18071 Yellow Pygmy Solanum lycopersicum 2
CN 302 Veebrite Solanum lycopersicum 30 CN 17678 Molokai Solanum lycopersicum 3
CN 298 Vancross Solanum lycopersicum 31 CN 17679 Niihan Solanum lycopersicum 4

CN 1453 Mini-Rose Solanum lycopersicum 32 CN 16431 First In the Field Solanum lycopersicum 5
CN 126 Ferguson Solanum lycopersicum 33 CN 16421 Dwarf Stone Solanum lycopersicum 6
CN 117 Fundy Solanum lycopersicum 34 CN 16434 Garfield Elnok Solanum lycopersicum 7
CN 1432 Rutgers Solanum lycopersicum 35 CN 18078 San Marzano Solanum lycopersicum 8
CN 1438 Sperlskunft Solanum lycopersicum 36 CN 16446 Heropert Solanum lycopersicum 9
CN 1450 Urozhainy Solanum lycopersicum 37 CN 16440 Golden Sphere Solanum lycopersicum 10
CN 1442 Sélmrﬁgr Solanum lycopersicum 38 CN 17677 Markis Solanum lycopersicum 11
CN 634 D%\%’Ifagjgd Solanum lycopersicum 39 CN 17687 Parma Solanum lycopersicum 12

LYC 2517 YeSItI?e\g/klggd— Lycopersic&r} Itlesculentom 40 CN 1330 Cloche Wonder Solanum lycopersicum 13

LYC 3807 Dana Lycopersic&r} ”esculentom 41 CN 1316 Bonita Solanum lycopersicum 14

LYC 3674 \ﬁ':grmms Lycopersic&r} ”esculentom 42 CN 552 Puck Solanum lycopersicum 15

LYC 3672 Spark Lycopersic,\u/ﬂ ”esculentum 43 CN 386 Harkness Solanum lycopersicum 16

LYC 3661 ?%?Z%gs Lycopersic'\ullr}l(lesculemum 44 CN 74 Vetomold Solanum lycopersicum 17

LYC 3660 Moskwitsch Lycopersic,\u/ﬂ ”esculentum 45 CN 83 Viceroy Solanum lycopersicum 18

LYC 3658 Cha%gig\)//sky Lycopersickjﬂr} Ifsculentum 46 CN 87 Meteor Solanum lycopersicum 19
CN 2006 Viva (ltalian) Solanum lycopersicum 47 CN 89 Morden Yellow Solanum lycopersicum 20

CN 22353 CerfaLa)lat Lycopersickjﬂr}”esculemum 48 CN 108 Quinte Solanum lycopersicum 21

CN 20454 L%%%Lo(ﬁf,fr% Solanum lycopersicum 49 CN 109 Trimson Solanum lycopersicum 22
CN2402 Su&?rs%ief Lycopersicun esculentum 50 CN 112 Trent Solanum lycopersicum 23
CN 106 Rggh%Laaqd Solanum lycopersicum 51 CN 345 Pocomoke Solanum lycopersicum 24

CN 81831  Falat CH (Iran) Lycopersicun esculentum 52 CN 1448 Thessalonki Solanum lycopersicum 25

LY5C51493— To(r}wrz;trtg Y Lycopersicun esculentum 53 CN 1445 Tangula Solanum lycopersicum 26

CN 340 Bruner Solanum lycopersicum 27
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Table 2. The results of variance analysis of morphological and physiological traits in 53 tomato genotypes
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Fruit yield Fruit Shoot dry Root fresh Shoot dry Shoot fresh length leave lateral weight diameter Plant height

(gr) number weight (gr) weight (gr) weight (gr) weight (gr) (cm) branches (g?) (mm (cm)

22.60* 1.05* 0.0017" 0.19™ 0.009 "™ 0.110™ 0.508* 22.6* 0.044" 0.032" 0.004 ™ 0.597 " 2 Blic}t

5.61* 0.49* 0.14* 1.57* 0.69" 7.75* 3.23* 187.62" 2.22% 8.29* 0.614* 89.86"* 52 G “t*-’y?)

enotype

3.04 0.083 0.008 0.090 0.004 0.05 0.13 3.04 0.35 0.056 0.004 3.26 104 EU:;

11.95 10.70 10.08 10.06 3.59 3.58 5.38 14.95 9.10 2.82 1.25 6.13 - (2252) u‘)‘*"c\‘;‘(‘a;;

0

"s, *and " indicate non-significance, significance at 5% and 1% probability levels, respectively.
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Continued Table 2. The results of variance analysis of morphological and physiological traits in 53 tomato genotypes

Mean square Sleye ke
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flavonoid content (mg/g fresh ()’ 832 (); 09 Cﬁl(‘)Jri)ﬁpr:yll—{)l' (); 0J9 (); 09 (); 09 df sov
weight) Total phenol content Carotenoid contents content (mgg fresh Chloro;)hyll-b content Chlorophyll-a content Proline content
(mg/g fresh weight) (mg/g fresh weight) th 9 (mg/ g fresh wt.) (mg/ g fresh wt.) (umol g! fresh weight)
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0.044 0.039 0.0003 0.012 0.012 0.022 0.13 316 Eu:;r
_ (2253) Slpts el 5
5.32 1.43 7.47 3.91 8.42 9.55 1453 SV (%)
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"s,*and ™" indicate non-significance, significance at 5% and 1% probability levels, respectively.
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Figure 3. Correlation between morpho-physiological traits and fruit yield.
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(y17), FI avon0|d (?/18) and Proline (y19).
Green color: Presence of positive correlatlon Black co orI Absence of correlation, Red color: Presence of negative
correlation
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Table 3. Results of factor analysis, eigenvalues and amount of variance on studied traits in 53 tomato genotypes
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Figure 4. Cluster analysis diagram for the grouping of 53 genotypes based on morpho-physiological traits.
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