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Abstract

In order to investigate the water use efficiency and quantitative and qualitative indicators
of three cucumber cultivars in different growing media with a closed hydroponic system,
an experiment was conducted as a factorial in a randomized complete block design with 3
replications. The treatments included 3 types of growing substrate (cocopeat-perlite and
sand (solid-based) and modified NFT (liquid-based)) and 3 greenhouse cucumber cultivars
(Strong-Sun, Yalda, and RY). The vegetative, qualitative and physiological traits
measured in this experiment included leaf number and area, stem diameter, chlorophyll a,
b and total chlorophyll, photosynthesis, yield, soluble solids, EC and pH of fruit and water
use efficiency. Based on the results, the highest leaf number was observed in the Strong
Sun cultivar and the modified NFT and cocopeat-perlite substrates. Also, the highest leaf
area was observed in the Strong Sun cultivar. The highest photosynthesis rate was
observed in Strong Sun cultivar in cocopeat-perlite medium (12.41 umol/m?.s) followed
by Strong Sun and modified NFT medium. Also, the highest percentage of total dissolved

solids was observed in Strong Sun cultivar in modified NFT and cocopeat-perlite medium.
Based on the results, the highest water use efficiency was observed in Strong Sun cultivar
and modified NFT medium (4.78 Kg/m®) and the lowest in Yalda cultivar and sand
medium (1.60 Kg/m?). Based on the results, modified NFT medium (due to better
management of water resources and nutrient solution) and Strong Sun cultivar are
recommended for cultivation in greenhouse units with closed hydroponic systems.

Introduction

Climate change around the world had an adverse impact on water quality and availability, food security, and
human health. Globally, about 40 percent of the total land area is arid, semi-arid, and rangelands. Due to climate
change, almost half of the world's population will face water shortages by 2030 because freshwater resources
are decreasing day by day, and various countries around the world, including those in the Middle East, will face
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serious challenges. Continuous cultivation in soil reduces resources and creates pollution. Therefore, planting
vegetables in soil requires the use of a lot of water, toxins, pesticides, and fertilizers. In order to prevent and
reduce environmental pollution caused by the use of these compounds, the desire to use and develop of
hydroponic systems has been increased. Considering the above, the effective role of cultivation systems and
substrates in the production of greenhouse products is inevitable. Also, considering the importance of closed
systems in reducing water consumption and the threat of water resource shortage in Iran, conducting research to
investigate the effect of different cultivation substrate in closed systems on different greenhouse cucumber
cultivars seems absolutely necessary.

Materials and Methods

This research was conducted in the fall and winter of 2021 in the greenhouse complex of Shahid Chamran
University of Ahvaz. This experiment was conducted as a factorial experiment in a randomized complete block
design with 3 replications. The treatments included 3 types of growing substrate (cocopeat-perlite and sand
(solid-based) and modified NFT (liquid-based)) and 3 greenhouse cucumber cultivars (Strongsun, Yalda, and
RY). After production in a growth room with 50:50 red and blue artificial lights, seedlings of different varieties
were transferred to 9-liter pots and holes were created at a distance of 30 cm in a nutrient flow system and closed
on 2-inch pipes. The pots were placed on these holes. The nutrient solution drainage inside these pipes was
collected and directed by a pump into the main tank, where it flowed to the foot of the plant throughout the day
and night. The vegetative, qualitative and physiological traits measured in this experiment included leaf number
and area, stem diameter, chlorophyll a, b and total chlorophyll, photosynthesis, yield, total soluble solids (TSS),
EC and pH of fruit extract and water use efficiency.

Results
Based on the results, the highest number of leaves was observed in the Strongsun cultivar and the cocopeat-
perlite and modified NFT substrates. Also, the largest leaf area appeared in the Strongsun cultivar. The highest
photosynthesis rate was observed in the Strongsun cultivar in the cocopeat-perlite substrate (12.41 pmol/m?s)
and then in the Strongsun and the modified NFT substrate. Also, the highest percentage of TSS was observed in
the Strongsun cultivar in the modified NFT and cocopeat-perlite substrates. Based on the results, the highest
water use efficiency was observed in the Strongsun cultivar and the modified NFT substrate (4.78 Kg/m?) and
the lowest in the Yalda cultivar and the sand substrate (1.60 Kg/m?).
The findings of this study showed that, changes in photosynthetic pigments such as chlorophyll a and the number
of leaves of cucumber cultivars during the growth period were effective in the occurrence of significant
differences in yield between different cultivation substrate in a closed system. It seems that in the cocopeat-
perlite substrate and the modified NFT substrate, with an increase in the photosynthesis rate and the plant's
assimilation capacity, the TSS of the fruit also increased, which ultimately led to an increase in fruit quality. The
highest water use efficiency was also observed in the closed and modified NFT substrate. This substrate
maximizes water use efficiency by recirculating all unused water and nutrients by plants. The roots receive
sufficient moisture and oxygen through direct contact with the nutrient solution and high air circulation, resulting
in improved plant growth and yield.
Discussion and Conclusion
Based on the results obtained, the modified NFT substrate (due to better management of water resources and
nutrient solution) and the Strong Sun cultivar are recommended for cultivation in greenhouse units with a closed
hydroponic system.
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