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Abstract 

 
The investigation assesses the influence of abiotic factors (heat/drought) on some biomorphological traits of 

sporophyte and male gametophyte in the virus-free offspring from virus-infected tomato plants (Tobacco Mosaic Virus  

or Tomato Aspermy Virus). The variance analysis of the evaluated traits, in both sporophyte and gametophyte, under 

abiotic stress conditions revealed, as a rule, a significant contribution of stress in the variability, followed by the effects 

of genotype and plant health status with different strength. The analysis confirmed the significant influence of genotype 

(5.6...19.7%), heat (21.7...81.5%), drought (55.4...82.1%), health status (2.9…36.8%), and their interactions on the 
variability of male gametophyte traits. In most cases, the influence of stresses caused suppression of the evaluated traits' 
values. Under conditions of heat or drought, depending on plant’ health status, it was confirmed the specific 
manifestation of some traits in sprout (radicle length, growth intensity), plant (plant height, number and leaves length) 

and male gametophyte (pollen viability, pollen tube length). Thus, specific effects expressed by stimulation, inhibition 
or lack of differences for the analysed traits were observed in the offspring of virus-infected plants under heat or 

drought conditions compared to the optimal one. Analysis of pollen variability spectra for each genotype showed 

differences in sensitivity to the action of the factors, which allows description of the microgamete reaction to stress and 

application of the obtained data for predicting sporophyte resistance. 
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The action of biotic and abiotic stress 
factors, as well as their combination, contributes to 
a considerable decrease in yield in crops.  In this 
context, the identification of resistant genotypes to 
the associated action of unfavorable environmental 
factors is of great interest (Oshunsanya S. et al., 

2019). However, in traditional practice, the 
creation of genotypes resistant to associated 
stresses is quite difficult, because of specific 
peculiarities invoking independent reaction and 
selection for each type of resistance. Solving this 
task involves increasing plant adaptability by using 
methods of genotypes' reactions analys at 

haploid/diploid level under stressful conditions 
with subsequent selection of perspective forms. 

Seed germination is considered to be one of 
the most sensitive plant stages which is strongly 
influenced by various environmental stressors 
including temperature and water deficit (Foolad M. 
et al., 2007). Research encompassing 
morphological indicators of tomato sprouts under 

optimal and heat or drought stress conditions is 
important and relevant, stemming from the 
existence of genotypic and phenotypic correlation 
of resistance at the sprout and plant stage, as well 

as in the sense of the consequences of stress at 
early developmental stages on the later ones 
(Kazmi R. et al., 2012). Associative observations 
have established that viral infections could under 
certain circumstances improve plant tolerance to 
abiotic stress, involving various regulatory 

mechanisms - osmoprotective and antioxidant (Xu 
P. et al., 2008), efficienct using of water in plant 
(Pagliarani C. et al., 2022), by the way involving 
differential responses in susceptible and resistant 
genotypes to pathogens (Anfoka G. et al., 2016). In 
various studies transgenerational effects in the 
offspring of virus-infected plants, expressing 

significant changes in the metabolic profile, as well 
as in resistance to various factors has been attested 
(Bilichak A., Kovalchuk I., 2016; Luna E. et al., 
2011). 
  Under abiotic stresses conditions in a large 
number of species it has been established 
decreased pollen performance both in vitro and in 

vivo (Prasch С., Sonnewald U., 2013; Razaq K. et 
al., 2017). It was found that the influence of abiotic 
stresses during the development of the male 
reproductive organs correlates with decreased fruit 
set in tomato (Sato S. et al., 2000). At the same 
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