
5

Bitki Koruma Bülteni / Plant Protection Bulletin, 2025, 65 (1) : 5-19

Mustafa AKBABAa*, Eren ÖZDENb-c 

Article history:
DOI: 10.16955/bitkorb.1528556
Received : 06-08-2024
Accepted : 18-10-2024

A R T I C L E  I N F O

Keywords:
Super tomato, bacterial spot, bacterial speck, 
Xep, Pst, Iğdır

* Corresponding author: Mustafa AKBABA 
        mustafa.akbaba@outlook.com

Bitki Koruma Bülteni / Plant Protection Bulletin

Original article

Agro-morphological traits and some bacterial leaf pathogens susceptibility in 
local super tomato genotypes
Yerel süper domates genotiplerinde tarımsal morfolojik özellikler ve bazı bakteriyel yaprak 
patojenlerine duyarlılık

aSivas University of Science and Technology, Faculty of Agricultural Sciences and Technology, Department of Plant Protection, 58140, Sivas, 
Türkiye
bIgdir University, Faculty of Agriculture, Department of Horticulture, 76000, Igdir, Türkiye
cKyrgyz-Turkish Manas University, Faculty of Agriculture, Department of Horticulture and Agronomy, Bishkek, Kyrgyz Republic 

This study aimed to characterize the morphological traits of Super tomato 
genotypes grown widely in Iğdır plain and to determine the reaction of the Super 
tomato genotype to bacterial diseases caused by Pseudomonas syringae pv. 
tomato (Pst) and Xanthomonas euvesicatoria pv. perforans (Xep). Super tomato 
genotypes were collected from 20 different regions in the harvest season in 2021-
2022. Morphological and physiological measurements in the laboratory were 
taken on tomato genotypes to characterize plant traits. Also, pot experiments 
were carried out in a plant growth chamber to assess the reaction of Super tomato 
to infection by Pst and Xep. Data on plant morphology and growth were obtained, 
including measurements of plant heights (136.9-88.7 cm), root lengths (69.0-46.3 
cm), stem diameters (2.17-1.52 cm), plant fresh weights (596-426 g), plant dry 
weights (127.6-94.0 g), root fresh weights (74.5 to 51.8 g), root dry weights (24.3-
11.9 g), yield per plant (4717.3-2906.5 g), mean fruit weight (385.2-223.7 g), fruit 
length (55.5-50.3 mm), and mean fruit diameter (96.0-81.1 mm). In terms of the 
physiological properties of tomato fruits, the water-soluble dry matter content 
ranged from 4.55% to 4.11%, fruit juice pH from 4.69 to 4.43, titratable acidity 
from 3.16 to 2.93 mval 100 ml⁻¹, vitamin C content from 26.63 to 17.80 mg/100 
g, lycopene content from 2951.1 to 2629.5 ng/µl, and β-carotene content from 
272.55 to 228.82 ng/µl. Additionally, pot experiments demonstrated that the super 
tomato genotype exhibited moderate susceptibility to both Pst and Xep infections, 
with disease severity index (DSI) of 2.4 and 2.2, respectively.
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Tomato (Solanum lycopersicum L., Solanaceae) ranks among 
the most economically important cultivated plants globally, 
exhibiting high production, consumption, and trade 

(Keskin and Gül 2004). Turkiye is the world's third-largest 
tomato producer, contributing 6.99% of the global output. 
According to FAO (2022) data, Turkiye produced 13 million 
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tons of tomatoes annually, trailing only China (68.2 million 
tons) and India (20.7 million tons). Tomato cultivation in 
Turkiye is versatile, with production occurring in the field 
and controlled environments such as greenhouses.

Based on Turkish Statistical Institute (TUIK) data from 
2022, most tomatoes (61.2%) were cultivated for direct 
consumption as table tomatoes. Processing tomatoes (paste 
tomatoes) constituted the remaining 38.8% of production. 
Notably, 32% of the table tomato crop was grown in 
greenhouses. Tomato production in Turkiye utilizes 
sophisticated agricultural practices. Furthermore, the 
industry has undergone a structural change, moving from a 
predominantly small-scale, family-based model to a larger, 
corporate structure characterized by advanced agricultural 
practices. Despite these agricultural improvements, the risk 
of crop damage or destruction caused by pests, diseases, and 
adverse weather conditions has escalated. Such challenges 
lead to considerable tomato quality and quantity losses 
within our country (Yucel et al. 2008).

Tomatoes are infected by over 200 pathogens, with bacterial 
species from the genera Xanthomonas, Pseudomonas, 
Clavibacter, Pectobacterium, and Dickeya posing significant 
economic losses to tomato cultivation (Horuz and Serin 
2024). Pathogenic bacteria belonging to the genera 
Pseudomonas (Canzoniere et al. 2021, Silvera-Pérez et al. 
2023) and Xanthomonas (Abrahamian et al. 2021, Osdaghi 
et al. 2017) have been reported to cause substantial economic 
losses in tomato cultivation. Bacterial speck, caused by 
Pseudomonas syringae pv. tomato (Okabe) Young, Dye 
& Wilkie, and bacterial spot, a complex disease primarily 
caused by Xanthomonas euvesicatoria pv. euvesicatoria, X. 
euvesicatoria pv. perforans (Jones et al.) Constantin et al., X. 
hortorum pv. gardneri, and X. vesicatoria, are among the most 
economically devastating bacterial diseases affecting global 
tomato production (Canzoniere et al. 2021, Constantin et al. 
2016, Jones et al. 2004, Morinière et al. 2020).

The symptoms of these two diseases first appear on the 
leaves, as the disease progresses, lesions spread to the stems, 
petioles, and flowers. Yield reductions may also occur due 
to reduced photosynthetic capacity of infected leaves, leaf 
drops, flower drops, and fruit lesions. Bacterial speck is 
more severe in cool, moist conditions, while bacterial spot 
symptoms generally appear more severe in warm, wet 
weather (Ji et al. 2006). Current strategies for controlling 
both diseases are known to be of limited effectiveness. 
Cultural practices alone cannot adequately control diseases 
and are generally not adopted by commercial growers. 
Copper compounds, alone or often combined with the 
ethylene bisdithiocarbamate (EBDC) fungicides, were the 
primary method of disease control in tomato cultivation. 

However, the widespread development of copper resistance 
among pathogen populations has rendered these treatments 
increasingly ineffective in many regions. Furthermore, 
the potential risks associated with pesticide residues have 
stimulated research into alternative or supplementary 
disease management strategies (Lai et al. 2021, McLeod et 
al. 2017, Potnis et al. 2015).

Host plant resistance offers a cost-effective and efficient 
strategy for disease management (Zhan et al. 2014). Despite 
the potential benefits, bacterial spot-resistant tomato 
cultivars are currently commercially unavailable. Breeding 
programs have encountered difficulties in developing 
varieties with sufficient resistance (Sharma and Bhattarai 
2019). This is primarily due to the pathogen's rapid 
evolution and the complex nature of quantitative resistance 
(Qiao et al. 2020). Several wild and cultivated tomato 
plants exhibit resistance to the bacterial speck. Most studies 
suggest that this trait is inherited simply (Yang and Francis 
2007). Breeding tomatoes for genetic resistance to bacterial 
diseases is a crucial and promising endeavour (Kozik and 
Sobiczewski 2007). 

Biodiversity is a broad term that includes the variety of 
life on Earth, from wild species to cultivated plants. This 
diversity also encompasses the genetic resources that form 
the foundation of our planet's genetic pool (Dal et al. 2017). 
Turkiye ranks among the world's leading countries regarding 
genetic resources and diversity. The sustainability of plant 
diversity depends on the effective discovery, collection, and 
conservation of genetic resources.

A single plant species can exhibit significant variation 
through its varieties and genotypes. Therefore, it's crucial to 
conserve plant genetic resources and to identify the varieties 
with the widest diversity (Gross et al. 2006, Karagöz et al. 
2010, Karataş et al. 2017). In other words, to fully utilize 
genetic resources, it's essential to understand the range of 
variation within plant species (Bode et al. 2013, Che et al. 
2003). 

Local genotypes were formed by a process of continuous 
selection for superior qualities tailored to the region, coupled 
with successive generations of breeding and the influence of 
natural selection (Dal et al. 2017). For breeding studies, local 
varieties are crucial, and they can be successfully crossed 
with cultivated varieties (Eser et al. 2005). Plant breeders 
extensively utilize morphological and agronomic data to 
characterize and assess plant genetic diversity. Modern 
plant science involves collecting genotypes of various plant 
species, identifying similarities to eliminate redundancies, 
and creating focused core collections for breeding programs. 
Breeders must thoroughly understand their genetic material, 
including morphological, phenological, and agronomic 
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traits (Madakbaş and Ergin 2011). Physiological and 
molecular advances have made substantial contributions 
to accurate variety classification. Iğdır plain's low altitude 
and high temperatures contribute to its status as one of 
Turkiye's largest microclimatic regions. Both cultivated 
crops and native plants are represented in abundance within 
this area. Tomatoes are the leading edible vegetable in Iğdır 
plain, with an annual production of 35.217 tons cultivated 
across approximately 8.915 decares (TUIK 2022). Roughly 
one-third of the region's tomato production is attributed to 
the Super tomato genotype, a locally cultivated large-fruited 
variety renowned for its exceptional flavour and aroma 
(Özden and Akbaba 2023).

This study characterized the morphological traits of the 
Super tomato genotypes, a commercially prominent variety 
cultivated extensively in the Iğdır plain. Additionally, this 
study assessed the susceptibility of the local Super tomato 
genotype to both bacterial speck and bacterial spot diseases 
caused by P. syringae pv. tomato and X. euvesicatoria pv. 
perforans, respectively.

MATERIALS AND METHODS

Plant material

Super tomato plant samples were examined during the 
peak harvest season of 2021-2022 (June-July). Samples were 
collected from 20 different regions. Measurements were 
taken from 5 plants within each area, and the results were 
averaged. Testing was conducted at the Vegetable and Seed 
Physiology Laboratory of Iğdır University. Also, to evaluate 
the Super tomato genotype's response to pathogens, the 
H2274 variety was included as a comparative control.

Bacterial material

P. syringae pv. tomato DO24 (Akbaba et al. 2023) and X. 
euvesicatoria pv. perforans XCV2 (Akbaba et al. 2025, in 
press), previously characterized strains from the Iğdır 
University phytopathology laboratory, were used as 
pathogens in this study.

Collection of plant samples

Using portable scales, uprooted plants were immediately 
weighed in the field to minimize water loss. Weighted 
plant samples were transported to the laboratory between 
damp coarse filter paper to maintain moisture. For further 
analysis, the plant samples were transported in cool bags to 
the lab (Mumtaz et al. 2021). The identical procedure was 
applied to fruit samples. Morphological and physiological 
measurements were taken from tomato samples.

Morphological and physiological analysis

Plants were chosen to reflect the typical characteristics 

of their respective regions. Five plants were examined per 
region.

 - Plant height (PH): The height of each uprooted plant was 
determined by measuring the distance from the root 
collar to the plant apex using a meter, and the results were 
recorded in centimeters.

 - Root length (RL): Root damage was minimized during the 
field studies. The roots were extracted by cutting at the root 
collar, thoroughly cleaned in water, and then measured 
from the root collar to the radicle tip using a meter to 
determine root length in centimeters.

 - Stem diameter (SD): The mean diameter of the main stem 
was determined using a digital caliper and recorded in 
millimeters.

 - Plant fresh weight (PFW) and Dry weight (PDW): The 
plants were cut at the crown region with a knife, and the 
upper part of the plant was weighed on a coarse scale in 
grams. The plants with calculated fresh weight were dried 
in ventilated ovens at 65 °C for 6 hours, and then the dry 
weights of the plants were calculated.

 - Root fresh weight (RFW) and dry weight (RDW): The plants 
removed from the field were cut at the crown region using 
a knife, and the root part of the plant was weighed on a 
coarse scale in grams. The roots with calculated fresh 
weight were dried in ventilated ovens at 65 °C for 6 hours, 
and then the dry weights of the roots were calculated.

 - Yield per plant (Y): Fruits were harvested at the pink-red 
stage of maturity. The total weight of fruits per plant was 
recorded in grams to calculate yield.

 - Fruit weight (FW): To calculate average fruit weight, 10 
fruit samples were taken to represent the plants in that 
region for each replicate and weighed. The mean value was 
recorded in grams.

 - Fruit length (FL): To calculate average fruit length, 10 fruit 
samples were taken to represent the plants in that region 
for each replicate and measured longitudinally with the 
help of a digital caliper. The mean value was recorded in 
millimeters.

 - Fruit diameter (FD): To calculate average fruit diameter, 
10 fruit samples were taken to represent the plants in that 
region for each replicate and measured from the equatorial 
parts with the help of a digital caliper. The mean value was 
recorded in millimeters.

 - Water-soluble dry matter content (Brix%): Five fruits per 
replicate were homogenized. The homogenate was filtered 
using Whatman No. 4 filter paper. The (Brix%) of the 
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obtained fruit juice was measured with a refractometer 
(Digital Abbe Refractometer).

 - Fruit juice pH measurement (pH): The pH of the fruit juices 
prepared for the water-soluble dry matter measurement 
was measured using a pH electrode (Titrette).

 - Titratable acidity (TA): It was determined by titrating 10 
ml of fruit juice with a 0.1 N sodium hydroxide (NaOH) 
solution until the pH value reached 8.1 using a pH 
meter. The results were calculated as citric acid based 
on the amount of base (NaOH) used and expressed as a 
percentage (Cemeroğlu 1992).

 - Determination of ascorbic acid (Vitamin C): 100 g of the 
fruit sample was mixed with an equal amount of 2% oxalic 
acid solution and homogenized. Then, 30 g of this sample 
was taken and diluted to 100 ml with 2% oxalic acid 
solution. After vortexing the samples, they were filtered. 
From the filtered samples, 10 ml was taken and titrated 
with a 2,6-dichlorophenolindophenol solution until a pink 
color appeared. The amount of ascorbic acid was calculated 
using the formula below (Cemeroğlu 1992).

Ascorbic acid (mg/100g) = V x F x 100 W (2) 

V: The amount of 2,6-dichlorophenolindophenol solution 
used in the titration (ml)

F: The factor of the 2,6-dichlorophenolindophenol 
solution, i.e., the amount of ascorbic acid (mg) equivalent 
to 1 ml of this solution

W: The amount of sample contained in the filtrate used in 
the titration (g)

 - Determination of lycopene and β-carotene: 1 g tomato 
samples were homogenized for 5 minutes with a 16 
ml mixture of acetone (4:6) in a homogenizer. The 
hexane phase at the top of the prepared extraction was 
collected using a micropipette, and readings were taken 
at wavelengths of 663, 645, 505, and 453 nm using a 
spectrophotometer. After completing the readings, the 
amounts of lycopene and β-carotene were calculated 
according to Nagata and Yamashita (1992) and the results 
were expressed as mg/100g.

Experimental design for the control and pathogen treatments

In-pot experiments were conducted in the growth chamber. 
Sterile peat was used as a growth medium in 0.38 liter 
disposable thermoform pots (8x8x9 cm). Seeds were 
sown in these pots and placed in the growth chamber. 
Throughout the experiment, tomato plants were maintained 
in a controlled environment (for approximately 45 days) 

with a 16-hour light, 8-hour dark photoperiod, 60% relative 
humidity, and a day/night temperature regime of 24 °C 
and 20 °C, respectively. Tomato seedlings were inoculated 
with pathogenic bacteria at the 3-5 leaf stage (day 25). The 
experimental design consisted of a randomized complete 
block arrangement with five replications, each containing a 
single plant. This experiment was replicated twice. 

Bacterial strain cultivation, inoculum preparation, and 
disease assessment

In this study, Pst strain DO24 and Xep strain XCV2 were 
used as pathogenic bacterial strains. Bacterial cultures 
stored at -80 °C were streaked onto Nutrient Agar (NA) in 
petri dishes and incubated at 24 ± 2 °C for 48–72 h. The 
grown bacterial colonies were stored at 4 °C for subsequent 
experiments. Inoculum for tomato seedlings, prepared by 
suspending bacterial colonies in sterile distilled water from 
NA medium growth for 48-72 hours at 24 ± 2 °C. Bacterial 
suspensions were adjusted to OD600nm: 0.2 for Pst and 0.1 
for Xep (approximately 108 and 107 CFU/ml, respectively) 
using spectrometry. One or two drops of Tween 20 
surfactant were added to the bacterial suspensions. Plants 
were inoculated by spraying bacterial suspensions onto 
the undersides of fully developed leaves. To maintain high 
humidity, the treated seedlings were placed in polyethylene 
bags and the environment was adjusted to a relative 
humidity of 80-90%. Following a 48-hour incubation 
period in polyethylene bags, the plants were transferred 
back to the growth chamber, where they were maintained 
at approximately 60% relative humidity. Tomato seedlings 
were treated with distilled water as the negative group (-), 
and those inoculated solely with the pathogenic bacterial 
suspension were considered the positive control group (+). 
Standard variety H2274 was used as a control for comparing 
Super tomato disease resistance. Fourteen days after 
inoculation with Pst, disease severity was evaluated using 
a modified Chambers and Merriman (1975) disease rating 
0-4 scale (0= no lesions, 1= 1-10 lesions, 2= 11-20 lesions, 
3= 21-40 lesions, 4= 40 and more for per plant) (Ekici and 
Baştaş 2014). The disease symptoms were evaluated on a 
scale of 0-4 based on the scale described by Al-Dahmani et 
al. (2003) with a slight modification on the 21st day after 
Xep’s inoculation. The modified scale is as follows: 0= 
symptomless, 1= one to five lesions per leaflet, 2 = many 
lesions and some coalesced lesions, 3 = coalesced lesions and 
some necrotic leaflets, and 4 = dead leaflets. The DSI value 
was calculated from the sum of the data classified by scale 
values obtained from five replicates (two experiments n=10) 
divided by the replication number for each cultivar (Eenink 
1981). Ekici and Baştaş (2014) described 5 resistance classes 
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following: Resistant; R (DSI:0), Moderately Resistant; MR 
(DSI:1), Moderately Susceptible; MS (DSI: 2), Susceptible; S 
(DSI:3) and Highly Susceptible; HS (DSI:4).

Plant growth analysis

For both disease-inoculated and control plants, leaf number 
(LN), plant fresh weight (PFW), plant dry weight (PDW), 
root fresh weight (RFW), and root dry weight (RDW) 
were determined using previously described methods. 
Chlorophyll concentration (CC) was measured using a 
portable chlorophyll meter (Minolta SPAD-502+) (Fischer 
2001). Chlorophyll content was determined by taking three 
replicate measurements from the lower, middle, and upper 
leaves of each plant under bright afternoon light conditions 
(14:00-16:00). The average SPAD value for each plant was 
calculated by combining data from the three-leaf positions 
and the replicate measurements.

The efficacy (%) of pathogen infection on growth parameters 
of different tomato cultivars is also calculated according to 
Abbott’s formula* (Akbaş et al. 2009) as follows: 

*Efficacy (%) = (C – T) / C × 100 Where C refers to the 
measurement of the control (-), and T refers to the 
measurement of the relevant treatment (Pst or Xep for this 
study).

Statistical analysis

The experimental groups were compared using one-way 
variance analysis coupled with Duncan’s multiple range test 
(P <0.05) (SPSS 26 Package program).

RESULTS

Morphological outputs

Examination of Super tomato genotypes collected from 20 
different regions within the Iğdır plain revealed substantial 
variation in vegetative characteristics. Plant height (PH) 
exhibited regional variation, ranging from 136.9 to 88.7 cm 
across regions. The Akyumak region exhibited the maximum 
plant height, whereas the Bayraktutan region displayed the 
minimum plant height value. Root length (RL) exhibited 
variation among genotypes, with measurements spanning 
from 69.0 cm to 46.3 cm. Similar to the pattern observed for 
plant height, the Akyumak region displayed the maximum 
root length value, whereas Taşburun, Yüzbaşılar, Özdemir, 
and Bayraktutan regions exhibited the minimum root length 
values. The stem diameter (SD) varied between 2.17 cm and 
1.52 cm. The largest stem diameter values were measured 
in the Akyumak, Obaköy, Yaycı and Küllük regions, while 
the smallest stem diameter values were determined in 
the Taşburun, Yüzbaşılar, Özdemir, Hakmehmet and 
Bayraktutan regions (Table 1).

In addition to length measurements, plant fresh and dry 
weights were determined. Plant fresh weight (PFW) ranged 
from 596 g to 426 g. Akyumak had the highest fresh weight, 
while Bayraktutan had the lowest. Plant dry weights (PDW) 
varied between 127.6 and 94.0 among the regions. The 
highest PDW was measured in Obaköy, Akyumak and 
Küllük, and the lowest in Taşburun, Yüzbaşılar, Özdemir and 
Bayraktutan. Root fresh weights (RFW) ranged from 74.5 g 
to 51.8 g. Akyumak and Obaköy had the highest root fresh 
weight, while Taşburun had the lowest. Root dry weights 
(RDW) ranged from 24.3 g to 11.9 g. Akyumak and Obaköy 
had the highest DWW values, while Taşburun, Hakmehmet, 
and Bayraktutan had the lowest (Table 1). 

Fruit characteristics exhibited significant variation among 
regions. The average yield (per plant) varied between the 
sites from 4717.3 g to 2906.5 g. Akyumak had the highest 
yield, while Bayraktutan had the lowest. Average fruit 
weights (FW) varied between 385.2-223.7 g. The highest 
fruit weight was determined in the Akyumak and Alikamerli 
regions, while the lowest was determined in the Bayraktutan 
region (Table 2). Fruit lengths (FL) varied between 55.5 
and 50.3 mm depending on the region. The Küllük region 
had the highest fruit length, while the Hakveyis region 
had the lowest. Fruit diameters (FD) varied between 81.1 
and 96.0 mm depending on the region. Fruit diameter 
(MD) was highest in the Akyumak, Obaköy, Yaycı, and 
Alikamerli regions, but lowest in the Taşburun, Mirhanlı, 
and Bayraktutan regions (Table 2).

Physiological outputs

In addition to yield parameters, some physiological 
properties of the fruits were measured. Water-soluble dry 
matter content (Brix%) ranged from 4.11% to 4.55% across 
regions. Evci and Obaköy had the highest water-soluble 
dry matter content (Brix%), while Alikamerli, Kasımcan, 
Kuzugüden, and Bayraktutan had the lowest. Fruit pH 
ranged from 4.43 to 4.69. The Yaycı region had the highest 
pH value, while Taşburun and Mirhanlı regions had the 
lowest. Titratable fruit acidity (TA) ranged from 2.93 to 
3.16 mval 100 ml-1. The Özdemir region had the highest 
titratable acidity, while the Taşburun region had the lowest 
(Table 3). There is a wide variation in vitamin C (VitC) 
content between regions. Vitamin C (VitC) content ranged 
from 17.80 to 26.63 mg/100g. The Küllük region had the 
highest vitamin C content, while the Zülfikar region had the 
lowest. Lycopene content ranged from 2629.5 to 2951.1 ng/
µl. The Evci and the Obaköy regions had the highest lycopene 
content, while the Hakmehmet region had the lowest. Beta-
carotene (β-carotene) content ranged from 228.82 to 272.55 
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Table 1. Vegetative growth parameters (plant height, root length, stem diameter, fresh and dry weights of plant and root) of 
Super tomato genotypes across different regions

Genotype PH (cm) RL (cm) SD (cm) PFW (g) PDW (g) RFW (g) RDW(g)

Taşburun
91.1 lm

±2.8
46.9 j
±0.7

1.52 h
±0.017

444.4 m
±3.9

95.6 h
±0.9

51.8 j
±0.8

12.6 g
±0.4

Mirhanlı
104.5 i
±0.6

50.9 i
±0.6

1.68 fg
±0.015

494.7 i
±2.1

102.1 g
±1.0

60.5 fg
±0.4

15.5 f
±0.2

Zülfikar
111.8 gh

±0.8
53.5 fg
±0.8

1.79 de
±0.015

520.6 fg
±1.6

105.5 fg
±0.4

64.7 de
±1.2

17.9 de
±0.4

Evci
115.8 ef

±1.3
58.6 d
±0.8

1.80 de
±0.023

522.4 fg
±2.9

107.5 ef
±1.1

69.2 c
±0.4

19.3 cd
±0.5

Pinazar
98.8 j
±0.4

51.9 g-i
±0.4

1.61 gh
±0.021

477.8 j
±1.5

102.4 g
±1.4

56.0 hi
±1.3

15.2 f
±0.3

Melekli
113.9 fg

±0.9
55.7 e
±0.5

1.76 d-f
±0.024

524.8 f
±1.9

105.5 fg
±0.6

68.3 cd
±1.0

18.2 d
±0.3

Akyumak
136.9 a

±0.8
69.0 a
±0.1

2.14 a
±0.045

596.0 a
±3.6

125.6 a
±0.6

74.3 a
±0.5

22.9 a
±0.9

Enginalan
117.1 e

±1.1
61.5 c
±0.4

1.85 cd
±0.021

529.6 f
±2.2

110.2 de
±0.3

69.8 bc
±0.8

21.1 b
±0.4

Yüzbaşılar
95.0 k
±0.8

46.6 j
±0.8

1.54 h
±0.047

453.4 l
±2.0

94.0 h
±0.8

55.3 h-j
±0.3

16.0 f
±0.1

Özdemir
93.1 kl
±0.4

47.6 j
±0.9

1.57 h
±0.039

468.3 k
±3.6

97.6 h
±2.6

55.1 ij
±4.0

15.1 f
±0.2

Hakveyis
109.2 h

±0.6
51.2 hi

±0.6
1.71 ef
±0.018

515.4 g
±2.4

111.4 de
±0.9

63.7 ef
±0.7

16.5 ef
±0.3

Obaköy
130.9 b

±0.4
67.4 a
±1.2

2.17 a
±0.052

575.0 c
±1.7

125.2 a
±0.6

74.5 a
±0.9

24.3 a
±1.3

Yaycı
122.7 cd

±0.6
64.8 b
±0.3

2.13 a
±0.038

559.8 d
±2.6

117.5 bc
±1.2

69.5 c
±0.8

20.6 bc
±0.4

Alikamerli
121.0 d

±0.8
62.6 bc

±0.2
1.97 b
±0.042

559.5 d
±2.9

118.7 b
±1.0

66.4 c-e
±0.4

19.4 cd
±0.2

Kasımcan
117.4 e

±0.2
60.9 c
±0.8

1.93 bc
±0.042

542.0 e
±1.7

114.0 cd
±0.8

65.3 de
±0.6

19.0 d
±0.3

Kuzugüden
105.7 i
±0.9

53.2 gh
±1.3

1.60 gh
±0.026

521.8 fg
±2.0

108.5 ef
±0.5

63.1 ef
±1.0

15.5 f
±0.3

Hakmehmet
102.8 i
±0.7

49.8 i
±0.3

1.57 h
±0.025

481.1 j
±3.9

101.8 g
±1.1

58.9 gh
±0.5

13.0 g
±0.3

Küllük
124.3 c

±1.0
63.8 b
±0.8

2.13 a
±0.026

584.5 b
±3.5

127.6 a
±1.1

73.1 ab
±0.8

20.7 bc
±0.3

Çarıkçı
112.0 gh

±0.8
55.4 ef
±1.1

1.76 d-f
±0.018

503.4 h
±2.2

105.2 fg
±1.4

65.5 de
±1.0

18.2 d
±0.4

Bayraktutan
88.7 m

±1.2
46.3 j
±0.5

1.57 h
±0.012

426.0 n
±5.3

96.6 h
±4.0

53.0 ij
±0.9

11.9 g
±0.7

Mean 110.63 55.88 1,79 515.02 108.63 63.90 17.64

Means with different letters in the same column denote significant difference at P <0.05. The error bars represent ± SEM. ns: non-significant.
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Table 2. Yield (per plant), fruit weight, length, and diameter of Super tomato genotypes across different regions

Genotype Y (g) FW (g) FL (mm) FD (mm)

Taşburun
3069.9 j
±34.0

249.4 k
±1.8

51.2 gh
±0.6

81.1 g
±0.2

Mirhanlı
3562.7 h

±13.1
306.9 gh

±1.8
52.7 e
±0.1

81.0 g
±0.3

Zülfikar
4276.7 de

±25.6
319.1 f
±1.6

52.4 ef
±0.2

87.7 e
±1.1

Evci
4479.7 bc

±23.4
337.7 de

±6.9
55.1 ab

±0.1
91.7 c
±0.3

Pinazar
3323.1 i
±17.5

288.3 i
±4.0

51.0 gh
±0.3

84.1 f
±0.3

Melekli
4239.4 e

±21.5
329.2 e

±3.0
52.5 e
±0.4

93.5 b
±0.2

Akyumak
4717.3 a

±34.2
385.2 a

±5.8
54.0 cd

±0.4
96.0 a
±0.3

Enginalan
4319.2 de

±10.8
340.6 d

±5.1
53.2 de

±0.2
91.5 c
±0.3

Yüzbaşılar
3101.9 j

±8.1
270.0 j
±0.9

52.7 e
±0.3

83.2 f
±0.5

Özdemir
3147.2 j
±27.4

277.8 j
±1.2

51.4 fg
±0.3

83.2 f
±0.1

Hakveyis
4261.7 de

±29.1
314.0 fg

±1.2
50.3 h
±0.5

89.5 d
±0.5

Obaköy
4531.2 b

±19.3
364.7 bc

±4.5
54.6 a-c

±0.4
96.4 a
±0.3

Yaycı
4326.9 d

±13.8
369.2 b

±0.6
54.3 bc

±0.3
96.0 a
±0.5

Alikamerli
4346.0 d

±47.4
382.3 a

±3.6
53.9 cd

±0.1
95.8 a
±0.1

Kasımcan
4073.5 f
±33.9

359.7 bc
±2.5

54.7 a-c
±0.3

94.0 b
±0.1

Kuzugüden
4096.3 f
±21.9

313.3 fg
±1.3

52.3 ef
±0.1

89.6 d
±0.5

Hakmehmet
3771.7 g

±35.2
303.0 h

±2.5
51.2 gh

±0.3
83.6 f
±0.2

Küllük
4450.5 c

±32.1
355.0 c

±2.8
55.5 a
±0.2

93.7 b
±0.9

Çarıkçı
4316.2 de

±18.5
316.0 fg

±1.1
54.1 cd

±0.4
91.2 c
±0.3

Bayraktutan
2906.5 k

±30.0
223.7 l
±2.8

50.6 gh
±0.4

81.6 g
±0.3

Mean 3965.87 320.25 52.88 89.22

Means with different letters in the same column denote significant difference at P <0.05. The error bars represent ± SEM. ns: non-significant.
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Table 3. Regional distribution of water-soluble dry matter content, pH, titratable fruit acidity, vitamin C, Lycopene and 
β-Carotenoid contents in Super tomato fruits

Genotype Brix (%) pH
TA 

(mval 100 ml-1)
VitC

(mg 100 g-1)
Lycopene

(ng/µl)
β-carotene

(ng/µl)

Taşburun
4.36 de
±0.017

4.43 l
±0.038

2.93 h
±0.012

20.95 h
±0.61

2648.1 hi
±14.2

232.49 j
±0.4

Mirhanlı
4.37 d
±0.015

4.43 l
±0.012

3.04 ef
±0.007

19.62 jk
±0.15

2684.4 h
±4.1

239.22 i
±0.4

Zülfikar
4.22 f

±0.015
4.53 i-k
±0.018

3.04 ef
±0.006

17.80 n
±0.09

2793.7 ef
±6.5

240.20 i
±0.9

Evci
4.60 a
±0.015

4.62 cd
±0.015

3.08 cd
±0.001

25.61 b
±0.20

2951.1 a
±9.4

271.82 a
±0.7

Pinazar
4.20 f

±0.015
4.50 k
±0.012

3.05 ef
±0.009

18.19 mn
±0.22

2757.1 fg
±23.7

248.82 gh
±0.2

Melekli
4.35 de
±0.003

4.59 d-g
±0.003

3.11 b
±0.007

22.61 fg
±0.29

2908.3 bc
±4.7

265.07 b
±0.5

Akyumak
4.44 bc
±0.018

4.57 e-h
±0.012

2.97 g
±0.012

24.33 d
±0.17

2862.0 d
±12.1

262.32 c
±0.6

Enginalan
4.46 b
±0.026

4.55 g-i
±0.015

2.95 gh
±0.003

25.61 b
±0.25

2939.0 ab
±2.9

272.55 a
±1.4

Yüzbaşılar
4.35 de
±0.003

4.51 jk
±0.009

3.09 b-d
±0.007

20.05 ij
±0.05

2734.9 g
±9.3

232.42 j
±0.7

Özdemir
4.31 e
±0.012

4.53 i-k
±0.001

3.16 a
±0.010

18.94 kl
±0.28

2668.1 hi
±18.9

228.82 k
±0.6

Hakveyis
4.25 f

±0.015
4.61 c-e
±0.012

3.02 f
±0.023

22.82 ef
±0.42

2853.4 d
±20.6

253.41 e
±0.3

Obaköy
4.55 a
±0.015

4.64 bc
±0.007

3.10 bc
±0.009

25.09 bc
±0.10

2946.3 a
±7.6

265.48 b
±0.6

Yaycı
4.44 bc
±0.024

4.69 a
±0.003

3.04 ef
±0.003

24.52 cd
±0.08

2864.0 d
±11.3

253.29 e
±0.7

Alikamerli
4.14 g
±0.032

4.55 g-i
±0.012

3.11 b
±0.012

20.62 hi
±0.08

2784.6 ef
±9.7

259.83 d
±0.2

Kasımcan
4.12 g
±0.026

4.56 f-i
±0.012

3.06 de
±0.003

20.65 hi
±0.10

2806.3 e
±5.3

248.08 h
±0.1

Kuzugüden
4.13 g
±0.017

4.66 ab
±0.009

2.93 h
±0.007

20.19 ij
±0.34

2882.4 cd
±2.1

250.90 f
±0.5

Hakmehmet
4.20 f

±0.033
4.57 e-h
±0.003

3.04 ef
±0.006

22.03 g
±0.26

2629.5 i
±15.4

250.53 fg
±0.5

Küllük
4.38 cd
±0.015

4.67 ab
±0.007

2.97 g
±0.015

26.63 a
±0.13

2903.2 bc
±3.2

259.67 d
±0.1

Çarıkçı
4.45 b
±0.020

4.61 c-e
±0.003

3.04 ef
±0.018

23.35 e
±0.13

2772.1 e-g
±8.6

247.79 h
±0.4

Bayraktutan
4.11 g
±0.003

4.54 h-k
±0.013

3.09 b-d
±0.003

18.75 lm
±0.07

2661.1 hi
±23.2

252.33 ef
±0.5

Mean 4,32 4,57 3,04 21,92 2802,49 251,75

Means with different letters in the same column denote significant differences at P <0.05. The error bars represent ± SEM. ns: non-significant.
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ng/µl across regions. The Evci and the Enginalan regions 
had the highest beta-carotene content, while the Özdemir 
region had the lowest (Table 3).

Reaction of the Super tomato genotype to Pst and Xep

The Super tomato genotype (Küllük) and H2274 cultivar 
were evaluated for disease severity in this study 14 days after 
Pst and 21 days after Xep inoculation (Figure 1).

H2274 and the Super tomato genotype both exhibited 
moderate susceptibility to Pst infection (DSI: 2.7 and 2.4, 
respectively). However, H2274 demonstrated moderate 
resistance to Xep infection (DSI: 1.3), while the Super tomato 
remained moderately susceptible (DSI: 2.2) (Table 4). 

Effects of pathogens on plant growth parameters

It was investigated the impact of Pst and Xep on tomato plant 
growth parameters, including leaf number (LN), plant and 
root fresh (PFW, RFW) and dry weights (PDW, RDW), and 
chlorophyll content (C) in this study. Both Super tomato 
and H2274 genotypes exhibited significant reductions in 
plant growth parameters following Pst infection compared 
to healthy controls. Super tomato displayed decreases of 
8.06% (LN), 28.03% (SFW), 35.25% (SDW), 39.77% (RFW), 
50.57% (RDW), and 9.37% (C) at a disease index of 2.4. 
H2274 showed more severe reductions, with decreases 
of 20.31% (LN), 50.86% (SFW), 35.75% (SDW), 42.17% 
(RFW), 57.21% (RDW), and 1.4% (C) at a disease index 
of 2.7 (Table 5). Super tomato genotypes infected with 
Xep (disease index: 2.2) exhibited significant reductions 
in leaf number (1.32%), plant fresh weight (18.06%), plant 
dry weight (46.18%), root fresh weight (41.28%), root dry 
weight (25.98%), and chlorophyll content (0.95%) compared 
to healthy controls. H2274 plants with a disease index of 1.3 
showed decreases in SDW (1.61%) and RDW (2.46%), but 
increases in LN (1.35%), SFW (13.63%), RFW (21.11%), 
RDW (2.46%), and C (2.67%) (Table 6).

DISCUSSION

This study examined the plant characteristics of Super tomato 
genotypes collected from 20 regions in the Iğdır Plain. In 
the study conducted in Iğdır Plain, when parameters such as 
plant height, root length, and stem diameter were examined, 
higher plant development values were reached in the central 
regions of the plain. These values were lower in the eastern, 
northern and western parts of the plain. Plant weights 
(SFW, SDW, RFW, RDW) were higher in the central and 
southern than in other parts of the plain (Table 1). Healthy 
plants typically exhibit optimal vegetative growth and root 
development. Özenç and Şen (2017) reported tomato plant 
heights ranging from 193 cm to 156 cm in their study. In 
the other study, Tezcan et al. (2022) found plant height, 
stem diameter, and root projection area to be 35-20 cm, 
12.3-9.1 mm, and 1405-322 cm², respectively. Super tomato 

Figure 1. Disease symptoms in Super tomato genotype 
following Pseudomonas syringae pv. tomato (Pst) and 
Xanthomonas euvesicatoria pv. perforans (Xep) inoculation: 
a: control (-), b: Pst (+), c: bacterial speck on tomato, d: 
control (-), e: Xep (+), f: bacterial spot on tomato

Table 4. Disease severity index (DSI) values of tested tomato genotypes/varieties and number of plants in infection class (0-4)

Pathogens Genotype
Number of plants in infection class

DSI Resistance classes*
0 1 2 3 4

Pst strain Süper 6 4 2.4 Moderately Susceptible

DO24 H2274 3 7 2.7 Moderately Susceptible

Xep strain Süper 8 2 2.2 Moderately Susceptible

XCV2 H2274 7 3 1.3 Moderately Resistant

* Resistance classes described by Ekici and Baştaş (2014); *0: Resistant; 1: Moderately Resistant, 2: Moderately Susceptible, 3: Susceptible, 4: 
Highly Susceptible
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genotypes cultivated on the Iğdır plain exhibit significantly 
larger fruit and more robust, expansive plants compared to 
those reported in the literature.

While commercial producers prioritize hybrid tomatoes 
for yield and quality, consumers increasingly favor local 
genotypes due to perceived taste, naturalness, and support for 
local producers. Our research findings show that the average 
yield per plant is 3965.9 g. In the literature, yield values per 
plant in tomatoes vary considerably. According to Özbay 
and Ateş (2015), this value is between 7.02-2.44 kg, while 
Tosun and Aktaş (2022) reported that this range is 4.89-1.20 
kg. Our results indicated that the Super tomato is a medium-
yielding genotype with consistent yield performance, as 
reflected by the narrow range between maximum (4717.3 g) 
and minimum (2906.5 g) yields. Additionally, the average 
fruit weight across all regions was determined to be 320.3 g. 
Researchers reported that fruit weights of tomato genotypes 
varied between 118.5-55.3 g (Paksoy 2003), 332.45 -18.18 
g (Turhan and Şeniz 2009), 324.25-15.5 g (Aoun et al. 
2013), 58.67-22.33 g (Kathayat et al. 2015), 112.50-47.16 g 
(Singh and Goswami 2015) and 529.56-60.22 g (Tosun and 

Aktaş 2022). Based on our findings, the Iğdır Super tomato 
genotype can be characterized by its relatively large fruit 
size. Fruit diameters (FD) among Super tomato genotypes 
ranged from 96.0 mm to 81.1 mm across different regions. 
Aydın and Aktaş (2023) reported that fruit length in cherry 
and cocktail tomato genotypes varied between 57.59 mm 
and 23.42 mm, while fruit diameter ranged from 52.1 mm 
to 18.1 mm. Super tomato genotypes generally produced 
large, beef-type fruit with diameters exceeding length. This 
is a common characteristic of large-fruited species (Renna 
et al. 2019).

The Brix level is a crucial factor in classifying tomato varieties 
as either table or industrial. Our results indicate a regional 
average Brix of 4.32%, classifying this as a table variety. 
The Iğdır Super tomato's market share is diminishing due 
to its excessive juiciness and rapid spoilage resulting from 
its delicate skin. Previous studies on tomato Brix ratios 
reported a range of 8.6-3.6% (Hanson et al. 2004), 4.36-
3.96% (Giorio et al. 2007), 5.98-4.36% (Al-Aysh et al. 2012), 
6.03-3.50% (Pal et al. 2018), 4.71-3.12% (Raj et al. 2018), and 
4.91-2.50% (Tosun and Aktaş 2022). 

Table 5. Effects of Pseudomonas syringae pv. tomato (Pst) inoculation on tomato plant growth parameters, including leaf number 
(LN), plant and root fresh (SFW, RFW) and dry weights (SDW, RDW), and chlorophyll content (C)

Genotype Pathogens* LN (Adet) SFW (g) SDW (g) RFW (g) RDW (g) C (g)

Super Pst strain DO24 5.7 4.06 0.24 0.32 0.02 25.45

C (-) 6.2 5.64 0.37 0.53 0.04 28.08

Efficacy (%) ** -8.06 -28.03 -35.25 -39.77 -50.57 -9.37

H2274 Pst strain DO24 5.1 4.17 0.24 0.38 0.02 24.67

C (-) 6.4 8.49 0.37 0.66 0.04 25.02

Efficacy (%) ** -20.31 -50.86 -35.75 -42.17 -57.21 -1.4

* Data were collected 14 days post-inoculation. Results represent the mean of 10 observations (5 replicates x 2 experiments).
** A negative sign (-) was used to indicate a reduction in plant parameters compared to the pathogen-free control.

Table 6. Effects of Xanthomonas euvesicatoria pv. perforans (Xep) inoculation on tomato plant growth parameters, including leaf 
number (LN), plant and root fresh (SFW, RFW) and dry weights (SDW, RDW), and chlorophyll content (C)

Genotype Pathogens* LN (Adet) SFW (g) SDW (g) RFW (g) RDW (g) C (g)

Süper Xep strain XCV2 7.70 12.11 0.57 0.64 0.07 30.31

C (-) 7.60 14.78 1.06 1.08 0.10 30.60

Etki (%) ** 1.32 -18.06 -46.18 -41.28 -25.98 -0.95

H2274 Xep strain XCV2 7.50 15.32 0.73 1.04 0.07 26.88

C (-) 7.40 13.48 0.75 0.86 0.07 26.18

Etki (%) ** 1.35 13.63 -1.61 21.11 -2.46 2.67

* Data were collected 21 days post-inoculation. Results represent the mean of 10 observations (5 replicates x 2 experiments).
** A negative sign (-) was used to indicate a reduction in plant parameters compared to the pathogen-free control.
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The pH level of fruit juice significantly impacts its overall 
flavor profile, contributing to both taste and aroma 
perception. Previous studies have reported pH values for 
tomatoes ranging from 4.58 to 4.37 (Figueiredo et al. 2017), 
4.6 to 4.1 (Liu et al. 2017), and 4.49 to 4.24 (Peixoto et al. 
2018). Our findings align with previous research, indicating 
a slightly acidic fruit juice pH range of 4.69-4.43.

Tomatoes are rich in vitamin C, whose content can 
fluctuate based on various factors, and are also a significant 
source of the antioxidant pigments lycopene and beta-
carotene, responsible for their color and known for their 
phenolic properties. These phytochemicals may vary 
widely depending on cultivar, cultivation methods, and 
environmental conditions. Aydın and Aktaş (2023) reported 
vitamin C, lycopene, and β-carotene contents in tomato 
fruits ranging from 60.0-4.9 mg/100 g, 18.6-0.31 mg/100 
g, and 6.29-0.75 mg/100 g, respectively. Average vitamin 
C, lycopene, and β-carotene contents in tomato fruits are 
reported to range from 67-15 mg/100 g, 25-0.5 mg/100 
g, and 6.2-0.3 mg/100 g, respectively (Felföldi et al. 2022, 
Renna et al. 2019). Compared to literature values, Super 
tomato genotypes from the Iğdır plain exhibited typical 
vitamin C levels but were notably high in lycopene and 
β-carotene.

Our study investigated the vegetative characteristics of the 
local Super tomato genotype and evaluated its susceptibility 
to bacterial spot and speck diseases. The local genotype 
of Super tomato exhibited moderate susceptibility to 
Xep, whereas the H2274 variety demonstrated moderate 
resistance. A field study in Mysore, India, screened 20 
tomato cultivars for resistance to bacterial spot disease 
caused by X. axonopodis pv. vesicatoria. Cultivars were 
categorized as highly resistant (Safal), resistant (Indam, 
Vignesh, Rasi, Pradhan, Naveen, Pioneer seeds), susceptible 
(Rukshita, Marglobe, PKM-1, Rohini, SCL-4, Utsav, 
Leadbeter, Arka vikas), and highly susceptible (Madanapalli, 
Heemsona, Vajra, Amar, Golden). These twenty cultivars 
exhibited varying levels of resistance to the pathogen. This 
variation correlated with the activation of cinnamyl alcohol 
dehydrogenase (CAD), a key enzyme in plant defence. The 
researchers emphasized CAD's direct role in lignification 
and its contribution to bacterial spot resistance (Umesha 
and Kavitha 2011). Tomato varieties with complete 
resistance to bacterial spot disease remain elusive. Breeding 
programs have had limited success in developing acceptably 
resistant cultivars (Sharma and Bhattarai 2019), primarily 
due to the emergence of new pathogen strains that overcome 
existing resistance genes and the complex genetic nature of 
resistance (Hutton et al. 2010). 

Both the local Super tomato genotype and the H2274 variety 
exhibited moderate susceptibility to infection by Pst. A study 
conducted in the Aegean region of Turkiye reported varying 
bacterial spot resistance levels among tomato varieties. 
Marmara and 144 were classified as highly resistant, Beril and 
Selin as moderately resistant, Dorit and 5656 as susceptible, 
and Newton as highly susceptible (Bakır et al. 2012). An 
investigation of 50 tomato varieties cultivated in Turkiye's 
Mediterranean and Central Anatolia regions reported 15 
carrying the Pto gene, conferring resistance to Pst. These 
varieties include T-6, Kutlu, OD-8, Impala, H2274, 144, 
Gülhan, OD-5, Gözde, T-3, Erdem, Ebia, Konya, Çiğdem, 
and Natura sırık. Despite carrying the Pto resistance gene, 
the H2274 variety exhibits susceptibility to Pst (Ekici and 
Baştaş 2014). Kozik (2002) observed numerous necrotic 
lesions on tomato varieties possessing the Pto gene. Previous 
findings indicate that tomato resistance to Pst is a complex 
trait controlled by multiple genes rather than a single gene 
(Roberts 2002). The study also assessed the impact of disease 
agents on tomato plant growth, examining parameters such 
as leaf numbers, plant and root fresh and dry weights, and 
chlorophyll content. 

The moderately susceptible Super tomato genotype exhibited 
significant reductions in leaf number, plant mass, root 
biomass, and chlorophyll content following both pathogen 
infections. The H2274 variety, being moderately susceptible 
to Pst to our findings, experienced significant reductions 
in leaf number, plant, and root weight following pathogen 
infection. However, the H2274 variety's moderate resistance 
to Xep mitigated its negative impact on plant growth 
parameters. These findings demonstrate a clear correlation 
between varietal resistance levels and their effect on plant 
growth parameters when challenged by pathogen infection. 
These diseases alter the host’s physiology, biochemistry, 
and structure, resulting in changes in plant phenotypes 
(e.g., decreased photosynthetic capacity of diseased foliage, 
defoliation, flower abortion, and fruit lesions). Ultimately, 
they result in yield reductions of susceptible varieties due 
to the damage caused to plants and fruits (Reis Pereira et 
al. 2023).

Plant genetic resources serve as a crucial repository for 
genes conferring resistance to diseases and pests, enabling 
the development of superior crop cultivars (Salgotra 
and Chauhan 2023). Local plant genotypes such as 
Super tomatoes constitute a valuable genetic reservoir 
for developing crop varieties with enhanced disease and 
pest resistance, as well as increased yield. This study will 
contribute significantly to tomato breeding programs in 
terms of developing productive, disease-resistant and 
consumer-preferred varieties. Further studies should be 
conducted in the field or in the greenhouse to confirm these 
findings.
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ÖZET

Bu çalışmada Iğdır Ovası’nda yaygın olarak yetiştirilen Süper 
domates genotiplerinin morfolojik özelliklerinin karakterize 
edilmesi ve Süper domates genotipinin Pseudomonas 
syringae pv. tomato (Pst) ve Xanthomonas euvesicatoria pv. 
perforans (Xep)'in neden olduğu bakteriyel hastalıklara 
reaksiyonunun belirlenmesi amaçlanmıştır. Süper domates 
genotipleri, 2021-2022 hasat sezonununda 20 farklı 
bölgeden toplanmıştır. Bitki özelliklerini karakterize etmek 
için domates genotiplerinden laboratuvarda morfolojik ve 
fizyolojik ölçümler alınmıştır. Ayrıca, Süper domatesin Pst ve 
Xep enfeksiyonuna reaksiyonunu değerlendirmek için bitki 
yetiştirme odasında saksı denemeleri gerçekleştirilmiştir. 
Analizlerin sonucunda, bitki morfolojisi ve büyümesine 
ilişkin veriler elde edilmiştir. Bu veriler arasında bitki 
boyları (136.9-88.7 cm), kök uzunlukları (69.0-46.3 cm), 
gövde çapları (2.17-1.52 cm), bitki taze ağırlıkları (596-426 
g), bitki kuru ağırlıkları (127.6-94.0 g), kök taze ağırlıkları 
(74.5-51.8 g), kök kuru ağırlıkları (24.3-11.9 g), bitki başına 
verim (4717.3-2906.5 g), ortalama meyve ağırlığı (385.2-
223.7 g), meyve uzunluğu (55.5-50.3 mm) ve ortalama 
meyve çapı (96.0-81.1 mm) ölçümleri yer almıştır. Domates 
meyvelerinin fizyolojik özellikleri açısından, suda çözünür 
kuru madde içeriği %4.55 ile %4.11 arasında, meyve suyu 
pH'ı 4.69 ile 4.43 arasında, titrasyon asitliği 3.16 ile 2.93 mval 
100 ml-¹ arasında, C vitamini içeriği 26.63 ile 17.80 mg/100 g 
arasında, likopen içeriği 2951.1 ile 2629.5 ng/µl arasında ve 
β-karoten içeriği 272.55 ile 228.82 ng/µl arasında değişmiştir. 
Ayrıca, saksı denemeleri, Süper domates genotipinin 
hem Pst hem de Xep enfeksiyonlarına karşı orta düzeyde 
duyarlılık gösterdiğini, hastalık şiddeti endekslerinin (DSI) 
sırasıyla 2.4 ve 2.2 olduğunu göstermiştir.

Anahtar kelimeler: Süper domates, bakteriyel leke, bakteriyel 
benek, Xep, Pst, Iğdır.
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