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Table 1. Minerals concentration and used salts in modified Hoagland's solution
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Table 2. Variance analysis of effects of salinity and fruit ripening stage on tomato fruit quality
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Juice EC  Fruit firmness Fruit water  Fruit weight Fruit volume df Sources of Variation
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Salinity
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Fruit ripening stage
0.006™ 0.065™ 2009”5592  84.09” 4 e e
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ns, ** and * means no significant differences, significant at the 1 and 5 % probadility level, respectively.
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Table 3. Mean comparision of effect of salinity and fruit ripening stage on tomato quality characteristics
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Pink
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Red
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Red
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Same letters in each column indicate no significant difference between treatments at 5% level.
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Figure 1. Effect of salinity and fruit ripening on total soluble solid content of tomato fruit
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Table 4. Variance analysis of effects of salinity and fruit ripening stage on tomato fruit quality
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scorbate oguo ruit flavor L ry weig -
peroxidase  Fruit shelf life index Fruit acidity fruit df Sources of Variation
*k * sk sk &5
0.550™ 75.25 3.68 0.009 0.093 L *
Replication
3.926” 48.14™ 12.09" 0.012" 28.46" 2 . $as
Salinity
k% *k *k sk ko o Y 4.!0-
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Salinity x Fruit ripening
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C.V. (%)
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ns, ** and * means no significant differences, significant at the 1 and 5 % probadility level, respectively.
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Table 5. Mean comparision of effect of salinity and fruit ripening stage on tomato quality characteristics
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Same letters in each column indicate no significant difference between treatments at 5% level.
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Figure 2. Effect of salinity and fruit ripening on soluble protein content of tomato fruit
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Abstract
Background and Objectives
Tomato is one of the most important vegetable in Iran, not only because of its economics
importance, but also for the nutritional value of its fruit, mainly due to the fact that they are an
excellent source of natural colors and antioxidant compounds. Water quality and fruit maturity
stage has a significant effect on tomato fruit quality. In the present research, we studied the
response of tomato grown at different salinity levels, as well as the changes that take place during
different maturity stages, in order to improve the management and harvesting of tomato and
obtain fruit of a higher nutritional value.
Materials and Methods
In this study, to evaluate the effect of salinity and fruit ripening stage on physical, biochemical
properties and shelf life of tomato fruits in hydroponics system, an experiment was carried out as
factorial based on randomized complete block design with three replications at Moghan College
of Agriculture and Natural Resources, during 2015. Fruits from plants grown under three saline
treatments (2, 4 and 8 dS m™) were harvested at three ripening states (mature green, purple and
red colors). The nutrient solution was prepared based on full strength of Hoagland's solution
containing: 5.6 mM Ca (NOs),, 4 MM KNO3, 1 mM KH,PO,. Characteristics such as fruit fresh
and dry weight, total soluble solid, firmness, flavor index, titratable acidity, soluble protein,
ascorbate peroxidase activity and shelf life were measured.
Results
The results showed that total soluble solids, juice electrical conductivity and dry matter
percentage of fruits significantly increased with increasing salinity in the nutrient solution and
progressed the ripening stage, but fruit water content decreased by 9%. The highest weight (147.7 g)
and volume of fruits (153 cm®) were obtained in plants grown under 2 dS m™ salinity and fruits
harvested at the purple stage. Titratable acidity increased with increasing of salinity in the
nutrient solution, but its content decreased at the red color stage. Firm fruit with greater shelf life
was observed under 2 dS m™ salinity and at the mature green stage. Soluble protein content in
fruit was increased by increasing salinity levels in the nutrient solution, especially at the ripening
stage. The application of 4 dS m™ salinity at mature green stage increased ascorbate peroxidase
activity up to 62.5% compared to 8 dS m™ salinity and red color fruits.
Discussion
These results suggest that the improvement in fruit quality induced by the salinity is achieved by
some biochemical changes and the reduction of fruit water content. Increasing of salinity in the
nutrient solution can be useful for improving fruit quality, especially, when fruit is harvested at
the red stage. However, with increasing salinity in the nutrient solution up to 4 dS m™ and fruit
harvest in the red color stage fruits with better quality and more suitable weight can be produced.

Keywords: Fruit quality, Fruit ripening, Electrical conductivity, Greenhouse Tomato
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