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Effect of Phosphate and Humic Fertilizers on Quantitative, Qualitative Indicators and Leaf
Nutrients Concentrations in safflower
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Abstract

Background and Obijective: This research was conducted in order to reduce or replace phosphate fertilizer
with humic acid and investigate growth characteristics, grain yield and absorption of macro and micronutrients
in safflower plants For this purpose, triple superphosphate fertilizer and humic acid (Leonardite) were used in
combined and separate treatments in safflower cultivation.

Materials and methods: Cultivation of safflower of Goldasht variety with 9 treatments: control, 100 kg
phosphate (P100), 50 kg phosphate (P50), 200 kg Leonardite (H200), 100 kg Leonardite (H100), phosphate
Received: 26 February 2023 Accepted: 27 July 202350 and Leonardite 100 kg (P50H100), phosphate 25 and
Leonardite 150 kg (P25H150), phosphate 75 and leonardite 50 kg (P75H50), phosphate 25 and leonardite 50
kg (P25H50), were carried out a randomized complete block design. Morphological, vegetative growth and
Yield traits and nutrients were measured in safflower leaves.

Results: The P50H100 treatment had the highest values in plant height, stem diameter, number of main
branches, photosynthesis, chlorophyll index, stomatal conductance, capitol number, 100-grain weight, seed
yield, biological yield, harvest index, oil percentage and oil yield. After P50H100 treatment, H200 and
P25H150 treatments had better results in these indicators. P50H100 treatment has the highest significant
percentage of leaf nitrogen, P50H100 and P50 treatment has the highest significant percentage of leaf
phosphorus, H200, P25H150 and P50H100 treatments have the highest significant amount of leaf potassium,
H200 treatment has the highest significant amount of leaf calcium, P25H150 treatment has the highest
significant amount of leaf magnesium, H200 treatment has the highest significant amount of iron and zinc in
leaves, The H200 and P25H150 treatments had the highest significant amount of leaf manganese and the
P25H150 treatment had the highest significant amount of leaf copper.

Conclusion: This research showed that the most significant performance can be achieved with P5S0H100
treatment. After this treatment, H200 and P25H150 treatments had significant results and were appropriate.
P100 and P50 treatments as well as H100 and P25H50 treatments did not have significant results compared to
the superior treatments. The simultaneous use of Leonardite with phosphorus had more and significant results
than the use of phosphorus alone.
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