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In the present study, the effect of nitrogen fertilizers, including urea, NPK, and
biofertilizer containing Azotobacter with the trade name Dr. Bio, on growth,
content of some elements, and content of flavonoid compounds and total
anthocyanins in the ornamental-medicinal plant Zamioculcas zamiifolia Engl.
was investigated. In the greenhouse of Farhikhtegan at Islamic Azad University
of Gorgan, plants were planted in pots and arranged in random blocks under the
influence of different concentrations of fertilizer, specifically at levels of 0, 2,
and 4 g/l. Urea and biofertilizer treatments had more significant effects on
growth factors, such as the fresh and dry weights of roots and leaves, compared
to NPK fertilizer. Although the flavonoid content of leaves was not affected by
fertilizer, biofertilizer had a significant positive effect on the anthocyanin
content of them. Concentrations of 2 g/l of NPK or urea negatively affected the
total anthocyanin content of leaves, while a concentration of 4 g/l of urea had a
positive effect. All treatments positively increased the nitrogen content in roots.
The total nitrogen in leaves was unaffected by the biofertilizer, but showed
some increases with other treatments. Both biofertilizer and urea had significant
positive effects on increasing the nitrate reductase activity in leaves. The effect
of NPK fertilizer on this enzymatic activity was increased at a concentration of
4 g/l but decreased at a concentration of 2 g/l. All treatments significantly
reduced phosphorus and potassium levels in leaves while increasing them in the
roots. Both biofertilizer and NPK significantly reduced the iron content in both
leaves and roots. However, with urea, this decrease was only observed in the
roots at a concentration of 2g/l. In contrast, the 4 g/l treatment increased the iron
content in both the roots and leaves.

Introduction: Zamioculcas zamiifolia is a popular ornamental and medicinal
plant due to its aesthetic appeal and high tolerance to adverse conditions.
Nitrogen nutrition plays a critical role in improving plant growth and
physiological performance; however, the effects of different nitrogen sources
on this species have not been fully elucidated. This study aimed to evaluate the
effects of three nitrogen-containing fertilizers urea, compound NPK fertilizer,
and the biological fertilizer on growth indices, nitrate reductase enzyme
activity, secondary metabolites (flavonoids and anthocyanins), and mineral
composition of Z. zamiifolia under greenhouse conditions.

Materials and Methods: The experiment was conducted under controlled
greenhouse conditions. Zamiifolia plants were treated with three fertilizer types
(urea, NPK) at concentrations of O (control), 2, and 4 g L™1. Growth parameters,
including fresh and dry weights of leaves and roots, were measured. Nitrate
reductase activity was assessed to evaluate nitrogen metabolism, while
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flavonoid and anthocyanin contents were determined using spectrophotometric
methods. In addition, mineral elements (nitrogen, phosphorus, potassium, and
iron) were measured in leaves and roots to assess nutrient uptake and
translocation.

Results and Discussion: Urea and Biofertilizers significantly enhanced plant
growth and were superior to NPK in increasing fresh and dry weights of leaves
and roots. Nitrate reductase activity was markedly higher in plants treated with
urea and the biological fertilizer, indicating improved nitrogen uptake and
metabolism. Although total flavonoid content was not significantly affected by
fertilizer treatments, leaf anthocyanin content increased significantly under the
biological fertilizer treatment. Root nitrogen content increased in all fertilizer
treatments, whereas leaf nitrogen responses varied depending on fertilizer type.
Leaf phosphorus and potassium contents decreased, while their concentrations
in roots increased, suggesting nutrient translocation. Iron content generally
declined, except in the 4 g L™ urea treatment, which resulted in increased iron
levels in both roots and leaves.

Conclusion: The results demonstrated that urea and the biological fertilizer
were more effective than NPK in improving growth, nitrogen metabolism, and
certain physiological traits of Zamioculcas zamiifolia. The biological fertilizer
also enhanced anthocyanin accumulation, which may contribute to greater
stress tolerance and ornamental value. Given these advantages, the use of urea
and biological fertilizers is recommended for greenhouse cultivation of
zamiifolia, although further studies are required to evaluate long-term effects
and environmental sustainability.

Cite this article as: Rahmani, A.R., Satei, A., Ebadi, M., Ahmadi Golsafidi, M. (2025). Investigation of
growth, nitrate reductase activity, total content of flavonoids, anthocyanins, and some elements in
Zamioculcas zamiifolia Engl. under the influence of three types of nitrogen fertilizers in greenhouse
conditions. Journal of Plant Environmental Physiology, 78: 119-137.
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