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Abstract
In hydroponic systems, nitrogen is primarily provided to plants in the form of ammonium (NH4") and nitrate
(NOs7), and the balance between these two forms plays a decisive role in nutrient uptake efficiency and root
system development. The present study aimed to evaluate the effects of different ammonium-to-nitrate ratios (1:6,
1:9, 1:12, and 1:24) on root morphological traits of tomato (Solanum lycopersicum L. cv. Dafnis F1) under
hydroponic culture. Root morphology was assessed at two developmental stages. Significant differences were
observed among the tested ratios for several root characteristics. At the first stage, ratios of 1:6 and 1:9 promoted
maximum root length, whereas the 1:12 ratio resulted in the highest root volume, and the 1:24 treatment
significantly increased root biomass. During the second stage, the 1:9 and 1:24 treatments enhanced root length,
while the 1:9 ratio produced the highest root biomass and volume. Conversely, the 1:6 ratio consistently resulted
in the poorest root development at both stages. Overall, the findings demonstrate that excessive proportions of
either ammonium or nitrate alone were not favorable, and intermediate ratios—particularly 1:9 and 1:12 proved
to be more effective in promoting optimal root system development in tomato under hydroponic conditions.
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