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Background and Objectives: Today, the cultivation of medicinal plants is
more attractive among farmers. Marigold is an annual herbaceous plant that
belongs to the chicory family and is known as a medicinal plant along with
its ornamental nature. The use of marigold extract in the treatment of some
diseases has made its crop management important to increase the growth
and percentage of the extract. Thus, the optimal supply of nitrogen,
phosphorus, and potassium should be considered as a part of crop
management in this research.

Materials and Methods: Since the ratio of nutrients absorbed by the plant
is important in predicting the amount of nutrients supplied from the soil,
two sample groups from two different climates (Fars and Kohgiluyeh and
Boyer-Ahmad provinces) were prepared and the concentration and ratio of
nitrogen, phosphorus, and potassium were measured. Due to the high
concentration of potassium after nitrogen and subsequent phosphorus, the
treatments used were based on the evaluation of the potential supply of
these elements from the soil in a completely randomized experimental
design with three replications including nitrogen (18.4, 20.7 and 23 mg/kg)
phosphorous (23 and 34.5 mg (P,0Os) /kg) and potassium sulfate (0 and
12,5 mg (K;0) /kg) from Urea, superphosphate and potassium sulfate
respectively were applied in greenhouse conditions. After completing the
plant growth (opening of 90% of flower buds), some morphological
characteristics, the concentration of nitrogen, phosphorus, and potassium as
well as the percentage of plant extract were measured.

Results: The samples from Fars, Kohgiluyeh, and Boyer-Ahmad provinces
showed that after nitrogen, potassium has the highest concentration. Soil
test results showed that except for potassium, the soil suffers from nitrogen
and phosphorus deficiency. The highest growth characteristics of the plant
were obtained in the application of 20.7 and 23 mg/kg of nitrogen and
phosphorus, respectively, and the application of potassium had no
significant effect on these characteristics. The highest percentage of the
extract was in the same treatment, but on the other hand, the use of the
same treatment with potassium increased the number of flowers.

Conclusion: In this study, it was observed that the highest percentage of
the extract was obtained in the treatment of 20.7 and 23 mg/kg of nitrogen
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and phosphorus respectively. The addition of potassium could not
significantly change this characteristic and, according to the results of the
soil test which showed the amount of potassium in the optimal range, was
unexpected. On the other hand, compared to the application of 23
mg (P,Os) /kg, consumption of 34.5 mg (P,Os) /kg caused a sharp decrease
in the plant extract. Despite the lack of phosphorus in the soil, it indicates
sensitivity to consume this element. It is possible that the increase in
phosphorus has caused a decrease in the uptake of micronutrients,
especially iron and zinc, and as a result, a decrease in the percentage of the
extract in the plant, which requires further study.
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Table 3. Effect of nitrogen, phosphorus and potassium treatments on some morphological characteristics of marigold.
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** The means with same letters in each column are not statistically significant at the level of 5%
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Table 4. Effect of nitrogen, phosphorus and potassium treatments on the mean concentration of these elements
in marigold and the percentage of its extract.

oslae = Aoy b By T35 G s

Extract K Percent N Applied Fertilizer (mgkg™)
N P,0s K,0

2.43% 2.72f 0.429 293 18.4

2.66%® 2.95¢ 0.48°¢ 3.10° 20.7 23

251 2.90 % 0.53%® 321° 23

2.089 2.84 0.429 235° 18.4 °

226 2.86 *f 0.44 ¢ 2.67¢ 20.7 34.5

2.40 % 2.80¢ 0.52° 2.85°¢ 23

2.48¢ 320°¢ 0.45° 2.95°¢ 18.4

2.71° 360 0.48 312%® 20.7 23

2.60 " 3.45° 0.54° 320® 23

2159 3.36° 0.43% 2.34° 18.4 120

231 3.40° 0.45° 2.65¢ 20.7 34.5

2.40 % 325°¢ 0.47¢ 2.87°¢ 23
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* Equal to 0 and 50 kg potassium sulfate, 100 and 150 kg triple superphosphate and 80, 90 and 100 kg urea in one hectare
** The means with same letters in each column are not statistically significant at the level of 5%
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Figure 1. The effect of nitrogen in differe

nt treatments of phosphate and potassium

on the percentage of marigold extract (Cross lines on points are the standard error value).
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