Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Science 04 (1): 67-77, 2026
Doi: https://doi.org/10.54172/dgp0sx44

Research Article

80pen Access

Aol Jalilly alalaall Juualaal Flal cilalisd e L) ui 09 Ael ) Aadiil 3 ol laiiud 55U

Check for
updates

)3l Luaxigh and 1 1JgY1 Cual
L celeaull cdely 3l S |

LIS ¢ bl pd ¥ sl
L ¢l caglall

*Corresponding author:
Heba Al-Naji Ali
heba.thabet@omu.edu.ly

Department of  Agricultural
engineering, Faculty of Agri-
culture, Omer  Al-Muhktar
University, Al Bayada, Libya
Asma R.S. Adam
asmaarabeh1982@gmail.com
Department of Botany, Faculty
of Science, Al Qubbah, Libya

Received: 4.05.2026
Accepted: 11.05.2026
Publish online: 30.06.2026

(Aaagla)

Zad) s gl slawdc el e Al 4

bl A3l aldas (s A bas Al slya) ) Al o2 a i st aliioal)
sl Cilyiigag sluall @Dlgind 5ol Cum e dopll 8 Lalall de))3lls (Hydroponics)
Alslae a3 0 8 Al laliaY) Claa o3 . Qililly pllelll paandd (gyndl
Gl o Sl ot bl el Loy ((OMU-ET)gz 35 Ao ol ¢aige
padd b Al Aol JUai(P=0.005)Lisiee Wgis il jehal . sl Jolaall Aedll

Jaladll Ayl A5 oS5 8 Bagale uend 1ac %75 hslad dusty ) Dhgaay)

cAadalla gl gall ¢ latlcdus) ad) malintlc dal diueal) daiil) (ddlall de )yl dnalidall cilalsl)
uiiga— glaly cdyilal) clabiay)

Water Use Efficiency in Soilless Culture Systems: A Comparative
Study of Water Requirements for Tomato and Pepper Crops
Versus Traditional Agriculture Cultivation

Abstract: This study aimed to conduct a comparative analysis between hy-
droponic systems and traditional soil cultivation in terms of water-use effi-
ciency and vegetative growth parameters for tomato and pepper crops. Wa-
ter requirements under soil cultivation were estimated using the Penman—
Monteith (FAO-56) equation based on the Omu-ET model, whereas water
requirements in hydroponic system were calculated based on the actual up-
take of the nutrient solution. The results demonstrated a statistically signifi-
cant superiority (P = 0.005) of the hydroponic system in reducing water
consumption by more than 75%, along with a marked improvement in bio-
mass accumulation of the crops.

Keywords: Hydroponics, Sustainable Development, Nutrients, Natural
Resources, Water Requirements, Penman—Monteith
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