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Abstract  

 
The study was conducted in 2023, with the main objective of evaluating the resistance to radial cracking of fruits of 44 

tomato landraces from 5 countries. 15 of these landracess come from different geographical regions of Romania, 

particularly Transylvania. This phenomenon is caused by alternating climatic conditions between drought and heavy 

rains, and it is quite a common problem for this crop. The landraces were studied in the experimental field of UASVM 

Cluj-Napoca, and the applied technology was ecological. The evaluation of tomato cracking resistance was performed 

by determining the frequency of cracked fruits, the intensity of cracking, and the degree of cracking coverage 

(following the model used in phytopathology). The Kruskal-Wallis test and the Dunn post-hoc test were used for 

statistical analysis. The Bonferroni correction was applied for the adjustment of multiple comparisons. The results 

highlighted significant differences between landraces in terms of cracking resistance. Among the 44 landraces, five 

cherry landraces (520 CDN, 525 CDN, 503 USA, 533 PL, and 509 CDN) did not show any radial cracking on the fruits. 

Nine normal-sized tomato landraces - 532 DJ, 515 CDN, 516 CDN, 519 CDN, 542 MS, 541 DJ, 526 CDN, 524 CDN, 

and 527 CDN - exhibited very high resistance to cracking. Conversely, 29 landraces were found to be highly sensitive 

to this phenomenon, with p-values below 0.0011628, indicating very low genetic resistance. The crack-resistant 
cultivars can be used directly in organic farming or can serve as the genetic basis for the creation of new tomato 

varieties, in the context of climate change and the need to optimize the use of fresh water resources. 
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Tomatoes (Solanum lycopersicum) are 

among the most important vegetables cultivated on 
a large scale and are believed to have been 
domesticated in Central America. They arrived in 
Europe in the 16th century thanks to Spanish 
explorers. In 2022, 4.9 million hectares were 
cultivated globally, with a total production of 186 
million tons, making it the most widely cultivated 
vegetable species in the world (FAO, 2022). The 

largest global producers of tomatoes are China, 
India, Turkey, the USA, and Egypt, while within 
the European Union (EU), the main producers are 
Italy, Spain, Poland, Greece, France, and the 
Netherlands. Romania ranks 7th in the EU in terms 
of tomato production (Agridata, 2023). 

Efforts to increase agricultural production 

have resulted in the industrialized farming systems 
used today. Among these efforts is the practice of 
cultivating high-yield hybrids. With the emergence 
of intensive agriculture, there has been a decline in 
the number of landraces cultivated, due to the 
development of modern cultivars, hybrids, and 
intensive farms (Corradoa, 2014). Although these 
agricultural practices are more financially feasible 

in the short and medium term, they lead to the 
intensification of "genetic erosion" (Rogers, 2004) 
through the loss of local varieties, which are an 
important source of genes that confer resistance to 

biotic and abiotic stress factors. The FAO 

estimated that from 1900 to 2000, approximately 
75% of the genetic diversity of cultivated plants 
disappeared (FAO, 2004) and estimates that by 
2055, an additional 22% of the wild varieties of 
major crop plants will also disappear (Jarvis, 
2008). The reintroduction of local tomato varieties, 
as well as other vegetables, into agriculture 
necessitates the identification of the most suitable 

varieties for a specific climate or microclimate. 
Marone (2021) claims that preserving local 
varieties and agricultural biodiversity, in general, 
constitutes an important source of genes for better 
nutrient absorption and utilization from the soil, as 
well as resistance to diseases, pests, drought, and 
other stress factors. Thus, the specific 

characteristics of these varieties can be exploited 
without the additional costs created by climate 
change. 

An important step in the development of 
organic tomato cultivation is studying the ability of 
fruits from various local varieties to withstand 
stress caused by the alternation between periods of 
drought and heavy rainfall. This alternation is 

typical for the summer period and manifests itself 
through the occurrence of cracks on the surface of 
tomato fruits, resulting from increased rigidity and 
resistance of the cuticle. This phenomenon appears 


