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Introduction. Tomato (Solanum lycopersicum L.) is widely cultivated worldwide under both field and
greenhouse conditions. In recent years, hybrid tomato seeds have attracted the attention of farmers due
to their higher yield, stress tolerance, and disease resistance. Hybrid seed, which refers to F; seed, is
created directly from the crossing of two parents that are genetically completely distinct from each other.
But a heterozygous genotype cannot be stably propagated through seed because heterozygosity is
reduced in the F, generation due to trait segregation., so farmers are forced to buy seed every year. This
is especially important in Iran, where most of the seeds are imported and domestically produced varieties
are very limited. Therefore, one of the tasks of breeders is to produce domestic hybrids. One of the
methods used to produce hybrid seeds is reverse breeding. One of the tasks performed in reverse breeding
and important in line selection, in addition to morphological and functional traits, is disease resistance
traits, which are of particular importance.

Materials and Methods. In this research, ten varieties of hybrid seeds were cultivated and F2 was
produced, followed by selection and self-pollination between them until the F4 generation, resulting in
the production of 52 lines, These lines were examined using specific primers to detect the presence of
resistance genes to tomato diseases, including Phytophthora infestans, Tomato Mosaic Virus (ToMV),
Yellow Leaf Curl Virus (TYLCV), and Tomato Spotted Wilt Virus (TSWV). Genomic DNA extraction
from leaf samples was performed using CTAB protocol. Using PCR, the amplification gradient of
primers at different temperatures was examined and the appropriate temperature was selected and
polymerase chain reaction was performed. Separation of amplified fragments was performed using 2%
agarose gel, detection of amplified fragments was also performed by staining with DNA Gel Stain and
photographing with a gel dock device using ultraviolet light. Molecular analysis was also performed in
the form of presence (number one) and absence of band (number zero) using NTsys software (ver 2.02).
Results and Discussion. In this study, the presence and absence of these genes in tomato lines were
investigated using specialized primers for resistance genes to tomato mosaic virus (ToMV), yellow leaf
curl virus (TYLCV), tomato spotted wilt virus (TSWV), and phytophthora fungus. The presence of all
four types of resistance genes was detected in 15 lines (139, 107, 50, 125, 96, 105, 109, 106, 110, 58,
103, 112, 56, 101, 118). None of the resistance genes were detected in nine lines (102, 93, 75, 108, 89,
167, 54, 95, 116). Therefore, by identifying these lines resistant to viral and fungal tomato diseases and
then, in later stages, by examining the morphology and purity of these lines, valuable parental lines are
obtained that can be used to produce F1 hybrids and produce good hybrid seeds.

Conclusion. According to the results of this project, lines that are resistant to important tomato diseases
(Tomato mosaic virus (ToMV), yellow leaf curl virus (TYLCV), tomato spotted wilt virus (TSWV) and
phytophthora fungus) were identified. The presence of all four types of resistance genes was identified
in 15 lines (139, 107, 50, 125, 96, 105, 109, 106, 110, 58, 103, 112, 56, 101, 118). In the next stages,
morphological data and molecular markers are used to examine the purity of these lines. Then, self-
pollination of the identified resistant lines continues to obtain valuable parental lines, and as a result, by
crossing them, F1 hybrid seeds can be produced in the country.
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Figure 1. Banding pattern created by Ty primer. 2% agarose gel. Band length 200bp.
(From left to right: DNA Ladder, 131, 110, 104, 59, 140, 74, 60, 198, 77, 139, negative control, and DNA Ladder).
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Figure 2. Banding pattern produced by PH3 primer. 2% agarose gel. Band length 100bp.
(From left to right: DNA Ladder, 134, 110, 86, 101, 66, 79, 94, 67, 111, 71, negative control, and DNA Ladder).
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Table 2. Identification of resistance genes for four types of diseases in tomato lines (banding pattern of tomato lines using primers in agarose gel).
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(L: LINE, P: PRIMER, Ty: Tomato Yellow Leaf Curl Virus (TYLCV), Sw5b-SNP-F: Tomato Spotted Wilt ripening Virus (TSWV), Hrmto:
Tomato Mosaic Virus (ToMV), PH3: Phytophthora infestans).



1P (ol &yloct ot g olexiy 6,93 51t o1y SOLT jople Ao 4

(S sS dy e slayds o) 03 o)l oY Jgaa
Table 3. Banding pattern of ten varieties of hybrid tomato seeds.

Hybrid Matin Hirad Javaher Superset 8320 Capitan Bassimo Bedro Brivio Tiva75
Primer
Ty - - - - - - - - -
Sw5b-SNP - - - -
HrmTo - - - - -
Ph3 - - - - -

(Ty: Tomato Yellow Leaf Curl Virus (TYLCV), Sw5b-SNP-F: Tomato Spotted Wilt ripening Virus (TSWV), Hrmto: Tomato Mosaic
Virus (ToMV), PH3: Phytophthora infestans).
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