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ABSTRACT 

Muhammad Ahmad Mahmoud Mayhoub: Engineering Factors 

Affecting Handling Processes for Strawberry Fruits. Unpublished 

Ph.D. Thesis, Department of Agricultural Engineering, Faculty of 

Agriculture, Ain Shams University, 2016. 

The aim of this study was to find out engineering factors (physical 

characteristics, and evaluate affecting strawberry fruits quality for 

appraise the domestic and international marketing demands). The 

experiment consists of manufacturing and evaluation a vibrational 

equipment to find energy levels of the transportation process, which was 

Energy Spectral Density "ESD", levels of fruit crate from the vibrational 

table, air bubble pad and ultraviolet "UV-C" light dose.  

Results revealed, Energy acquired the fruits during transport 1204 

J/kg, the modulus of elasticity values were 1.36 and 1.21 N/mm2 and 

firmness were 1.77 and 1.41 N/mm for festival and Fortuna strawberry 

cultivars resp. The fruit bruising percent was 7 and 7.3% for festival and 

Fortuna cultivars. the percent of bruising increased by 25%. The use of 

two-air bubble pads below fruits reduce exposure of the fruits of 

deterioration by 37.6 to 21.6%. Use dose 3 kJ/m2 of UV-C light of good 

solidarity fruits, which led to increased resistance the fruits. 

Keywords: Transportation process, Power spectral density, UV-C light, 

Firmness, Strawberry, Quality, Postharvest, Damage 

Vibration, Storability. 
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INTRODUCTION 

Strawberry (Fragaria x ananassa Duch.) is one of the most 

important members of the family Rosaceae. It has become one of the 

economic vegetable crops in Egypt and considered the main cash crop for 

strawberry growers in Qalyubia, Ismailia, Sharqia and Beheira 

governorates. It is one of the most favorite and delicious fruits of which 

the demand has been increased in Egypt for local consumption and for 

exportation. 

According to Food and Agriculture Organization (FAO, 2015) of 

the United Nations, world production of strawberries has exceeded 4.47 

million tons since 2000. In 2010, strawberry production in Egypt 

increased more than 3 times from 70,000 tons to 238,432 tons, becoming 

the fifth largest strawberry producer in the world (3.6%), behind the 

China mainland (33.4%), U.S. (19.6%), Turkey (4.5%), and Spain (4.2%). 

The cultivated area of strawberry during season 2012/2013 was about 

15,073 fed., yielded about 254,921 tons. Among them, about 8,571 

feddan of frigo plantations (average of 11.46 ton/fed.) cultivated mainly 

for the local market and about 3,102 feddan of fresh plantations (average 

18.5 ton/fed.). The exported amount of strawberry fruits resembled about 

50% of the total production of fresh plantations in the aforementioned 

season, and the remained percentage of fruit production for local market 

consumption. Egypt strawberry producers exported 301,488 tons in 2012 

valued 59 million dollars worth of the fruit. Arabian markets received 86 

percent of them, followed by France and Russian markets with 7 percent. 

Generally, the main objective of the producers and exporters are to 

decrease quality losses of fruit and vegetables during handling. 

Strawberry is a non-climacteric fruit with a limited harvesting period. 

Because of high susceptibility to mechanical damage, the strawberry has a 

small post-harvest life. Mechanical injuries are the main reason for 

considerable decay of fresh fruits. Strawberry production wasted due to 
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-damage in the chain between the grower and the consumer is estimated 

at around 20–30%, (Kader, 1991 and Salami, et al., 2010). Strawberries 

are hand harvested directly into the shipping fleet. Therefore, the picker in 

the field does harvesting, grading and packing. Strawberry handling is a 

very important step in the system in terms of quality and that losses can 

best be minimized at this step. 

Strawberry fruits during the transportation are affected by 

vibration due to repetition displacement of fresh fruits, which causes 

softening and bruising. Abrasion or vibration bruise for fruit occurs 

against the fruit surface or contact the other product. Mechanical damaged 

fruit losses moisture quickly, exposes it to attack of the fungus and 

compromise its quality, aesthetic appeal and reduce its economic value to 

the grower and exporter. The fruit injury due to the effects of shock and 

vibration is related to the transportation characteristics of vehicles such as 

the suspension and the number of axles and the conditions of the roads 

such as road roughness, distance, travelling speed and load (Berardinelli 

et al., 2003). Vibration injury is defined as damage occurs when fruits are 

subject to vibratory forces, during transport across a large range of 

frequencies and with jolts and bumps in the road where fruit will vibrate 

when the frequency of vibration reaches a certain level. If the resonance 

frequency of the fruit stack is the same as the excitation frequency of the 

vehicle or road, the acceleration of the fruit can be considerably increased 

due to the resonance, and thus severe damage can result. Although, there 

are various modes of transportation in the growing international trade that 

requires inter-modal shipments over land, sea and air. However, vehicles 

are still the most dominant mode in Egypt for used in most cases as the 

first mode of transportation from the field or packing house to the 

shipping ports. 

The aim of this study is to determine the extent of accumulated 

vibrational energy to strawberry fruit quality during the road 

transportation–in Egypt, to study some factors affecting the quality losses 


