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Abstract:

A field experiment was conducted during the 2021/2022 season to investigate the effect of four
irrigation levels (100%, 80%, 60%, 40%) and mechanical damage on tomato fruits. this study
utilized two types of packaging (cardboard and plastic). the research indicated that cardboard
packaging was generally superior, recording significantly lower mechanical damage at 0.305\%
compared to the plastic containers, which were old, multi-used, and exposed to scratches. It
was also observed that the optimum irrigation levels for minimizing impact/shock were at
{80%} and {60%}, possibly due to a lack of contact (or optimized fruit turgor). For
productivity, the best ranking was: (100%, 80%, 60% ,40%). regarding energy consumption,
the lowest consumption was recorded at the {40%} irrigation level, which was (5.541x10°
mg/ha). conversely, the {100%} irrigation level recorded (1.229x 10* mg/ha) of energy
consumption. It was also noted that as the irrigation level decreased, the water use efficiency
(WUE) increased. It recorded the lowest mechanical damage percentage, reaching 0.305%,
compared to the used plastic containers, which were characterized by multiple scratches. the
measurements also revealed that the optimum irrigation levels for reducing fruit impact damage
were at the (80% and 60%) treatments. this effect is attributed to changes in the fruits' physical
properties resulting from water deficit, which subsequently minimized fruit-to-fruit contact and
friction. regarding the total yield (productivity), it decreased progressively with the reduction
in irrigation water, with the best ranking being (100%, 80%, 60%, 40%). conversely, water use
efficiency (WUE) showed an inverse relationship, as it significantly increased with the
reduction in the irrigation level (40%). furthermore, regarding energy consumption, the 40%
irrigation level recorded the lowest consumption at a value of (5.541x10% mg/ha)., compared to
the 100% level which recorded (1.229x 10* mg/ha) these findings suggest the potential for
improving irrigation water management and reducing mechanical damage by selecting the
appropriate packaging.

Keywords: Tomato, Water Deficit (or Irrigation Deficit), Mechanical Damage, Physical
Properties, Static Friction, Kinetic Friction
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