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Effect of Urea-to-Nitrate Ratios on Morphological Characteristics of Calendula officinalis Grown in a
Floating Hydroponic System
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Abstract

Nitrogen supply from ammonium and nitrate sources, particularly their ratio, strongly influences plant growth,
metabolism, yield, and product quality. In this study, a factorial experiment was conducted to evaluate different
urea-to-nitrate ratios (20:80, 50:50, 80:20) compared with a control containing an ammonium-to-nitrate ratio of
10:90, under two nutrient-solution strengths (full and half) in a floating hydroponic system for Calendula
officinalis. Results showed that the half-strength solution reduced flower number by only 8.6 % compared with
the full strength and had no significant effect on other traits. Increasing the urea share to 80 % raised flower
number and SPAD index by 51.6 % and 10.8 %, respectively, relative to UO, while fresh shoot weight and flower
diameter decreased by 28.3 % and 14.1 %, respectively. Considering that the half-strength solution lowers
fertilizer cost by about 50 % and reduces environmental pollution risk, and that urea is considerably cheaper than
nitrate-based nitrogen sources, applying a half-strength nutrient solution combined with a high urea ratio can be
recommended as an economical and sustainable strategy for commercial production of Calendula officinalis.

Keywords:
Pat Marigold, Urea-to-Nitrate Ratio, Nutrient Solution Strength, Morphological Traits, floating hydroponics
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