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Abstract 
 

Field experiment was carried out during the two growing summer seasons of 2016 
and 2017, in a private farm at El-Sadat City, El – Minufia Governorate, Egypt, in order to 
investigate the effect of deficit irrigation treatments (100%, 85% and 70% of ETo, reference 
evapotranspiration), using drip irrigation system under different levels of shading (60%, 40% 
and 0%), on vegetative growth, fruit yield and quality of tomato plants grown under sandy 
soil conditions. 

Results indicated that deficit irrigation treatments (100%, 85% and 70% of ETo) 
significantly decreased the vegetative growth (plant length, number of leaves per plant, total 
leaves area per plant and fresh and dry weight of tomato per plant) and decreased total 
marketable yield by (11.34  % and 25.88 %) comparing with 100% ETo and as an average in 
both seasons. Where, the highest significant values were obtained by the full irrigation 
treatment 100% ETo (control) and the lowest values were noticed with 70%ETo treatment. 
Similarly, vegetative growth and fruit yield parameters were reduced with decreasing shading 
net levels (60%, 40% and 0%), the highest significant values were obtained by 60% shading 
net level and the lowest values were noticed with 0% (open field under full sun light). In 
contrast, there were positive effects on proline content of tomato leaf and fruit quality 
characteristics (TSS and ascorbic acid) for tomatoes, as well as on irrigation water use 
efficiency (IWUE). The interaction among deficit irrigation treatments and shading net levels 
illustrated that tomato plants were irrigated by 100% and 85% ETo under shading net level 
60% had the highest significant values for vegetative growth, fruit yield and quality of tomato 
plants. Increasing water quantity applied to tomato plants up to the highest used level 
(5011.22 m3 ha-1) significantly increased vegetative growth characters, i.e., plant height, 
number of leaves, leaf area and fresh and dry weight  as well as total N, P and K uptake by 
tomato plants. On the other hand, proline contents enhanced significantly with decreasing 
irrigation water supply. Tomato yield characters increased with increasing irrigation water 
quantity up to 5011.22 m3 ha-1. Under the low level of irrigation water (3507.86 m3 ha-1) TSS 
and ascorbic acids recorded the highest significant values with highest values of IWUE.  
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Introduction 

Tomato (Lycopersicon esculentum Mill) is an important crop worldwide 

(Xiukang and Yingying, 2016). Many products of tomato are used in kitchens e.g. 

ketchup, juice...etc. It has high nutritional values e.g. a good source of antioxidants 

such as carotenoids, ascorbic acid, phenolic compounds, and α-tocopherol (Abushita 




