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INTRODUCTION

The nutritional value of wheat grain 1s strongly influenced by its macro- and micronutrient composition, which depends on soil fertility status and fertilizer inputs.

Acidic soils, however, restrict the availability of phosphorus and several micronutrients, reducing their uptake and translocation within the plant (Fageria & Moreira, 2011).
Long-term fertilization experiments are essential for understanding how continuous applications of nitrogen (N) and phosphorus (P) modify soil chemical properties, nutrient cycling, and the nutrient composition of

wheat grain over time.

MATERIAL AND METHOD

The soil at the experimental site 1s classified as Luvic Brown soil.

A 5P x 5N bifactorial design was applied to evaluate the response of winter wheat to increasing fertilization rates. Phosphorus (P) was applied at five doses: 0, 40, 80, 120, and 160 kg P/ha, and nitrogen (N) was applied at

the same doses, resulting 1in 25 treatment combinations.

The results were subjected to analysis of variance (ANOVA), and differences among treatment means were evaluated using Tukey’s multiple comparison test (Ceapoiu, 1968). For all graphical representations,
means followed by the same letter do not differ significantly at the 5% level (P < 0.05), as determined by Tukey’s HSD test.

RESULTS AND DISCUSSIONS

Fertilization with 120 and 160 kg N/ha led to statistically significant increases in grain nitrogen content.
Under phosphorus fertilization, slight decreases in grain nitrogen content were observed (Figure 1).

This trend has also been reported in other studies and 1s commonly attributed to a relative dilution of
nitrogen (Mehdi et al., 2025).
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Figure 1. Effects of Phosphorus (A) and Nitrogen (B) Fertilization on Nitrogen Content in Wheat Grains

The higher nitrogen accumulation in the grain at these application levels translated into correspondingly
higher protein content, confirming the strong positive relationship between nitrogen availability, grain
nitrogen concentration, and protein synthesis in wheat (Figure2).
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Figure 2. Effects of Phosphorus and Nitrogen Fertilization on Protein Content in Wheat Grains (adapted
from Kurtinecz & Banateanu, 2020)

CONCLUSIONS

From Figure 3, it can be observed that there 1s a statistically significant decrease in copper
content in wheat grains as phosphorus fertilization doses increase, which can be attributed to
the antagonistic interaction between phosphorus and copper ..
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Figure 3. Effects of Phosphorus (A) and Nitrogen (B) Fertilization on Copper Content in Wheat Grains

Figure 4 demonstrates a reciprocal synergistic effect of prolonged fertilization with progressively
increasing nitrogen and phosphorus rates, particularly at elevated doses, indicating potential yield
enhancement through nutrient interactions.
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Figure 4. Effect of Progressive Nitrogen and Phosphorus Fertilization Rates on Wheat Yield (adapted
from Kurtinecz & Banateanu, 2020).

¢ The results showed that nitrogen fertilization significantly increased grain nitrogen content and protein concentration, highlighting its crucial role in improving wheat nutritional value.
¢ The highest wheat yields were recorded with higher nitrogen and phosphorus application rates, phosphorus playing a major role due to the phosphorus reserves already accumulated in the soil.

ACKNOWLEDGEMENTS

This research work was carried out with the support of SCDA Livada and funded by the Ministry of
Agriculture and Rural Development within Project ADER 1.5.3/2019 entitled: “Assessing the long-
term 1mpact of fertilization and amendment on the environment, in the context of global warming, to
ensure sustainable management of acidic soil fertility”

REFERENCES

Ceapoiu, N. (1968). Metode statistice aplicate in experientele agricole si biologice. Bucuresti: Editura Agro-Silvica.
Fageria, N. K., & Moreira, A. (2011). The role of mineral nutrition on root growth of crop plants. In D. L. Sparks (Ed.),
Advances in agronomy (Vol. 110, pp. 251-331). Academic Press.

Kurtinecz, P., & Banateanu, C. (2020). Cercetari de lunga durata la cultura graului in experimentele stationare de la
Livada. Cercetare si Performanta in Agricultura SCDA Livada, (5), Tipografia Somesul: 61-73. ISSN 2537-2785.
Mehdi, S. A., Ali, H., Malik, N., Abbasi, W. M., & Ahmed, 1. (2025). Evaluating the effects of phosphorus levels and soil
moisture conditions on wheat growth, yield, and quality in semi-arid Southern Punjab, Pakistan. Polish Journal of
Environmental Studies.



	Slide 1

