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Introduction: Keluss is a member of the umbelliferous family and a
car plant with medicinal properties, which is on the verge of
extinction in recent years due to improper exploitation and uprooting
and bud picking before seeding. This species grows in cold and
mountainous bioclimates and is used in traditional medicine for the
treatment of various diseases such as cardiovascular diseases,
treatment of gastric and respiratory ulcers, and intestinal
inflammation. Excessive use of chemical fertilizers may reduce the
quality of crops, endanger human health, and in the long term, reduce
the population of beneficial soil microorganisms. Bio-fertilizers have
the potential of reducing demand for chemical fertilizers and
increasing the population and diversity of soil microorganisms. Bio-
fertilizers can improve soil fertility and increase the crop production
so they can be a good candidate for reducing chemical fertilizers
application. Soil microorganisms and bio-fertilizers can also induce
plant tolerance to environmental stresses. Although using bio-
fertilizers has a long history in agriculture, interest in these fertilizers
has recently increased due to the growing awareness of the harmful
effects of chemical fertilizers on the environment and the strong trend
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toward sustainable agriculture. Considering the increasing importance of using medicinal plants
as an alternative to chemical drugs in the treatment of diseases and also the presence of
biologically active compounds in the celeriac plant including phthalides and flavonoids, in this
research the biological function in the conditions Laboratory-greenhouse was conducted to
determine the amount of effective substances of Keluss.

Materials and Methods: This research was conducted in a greenhouse in the research
greenhouse of Shahid University Plant Research Center in 2022. At first, according to the seed
dormancy of the medicinal plant Keluss, the most favorable seed dormancy treatments were
selected to reduce the germination time and uniformity of greening in the shortest possible time.
Next, to increase the biological function of the aerial parts of the medicinal plant Keluss, the
desired treatments that normal seedlings have were transferred to the pot and nutritional
treatments were applied. Keluss seeds were collected from the natural habitat of Fereydon Shahr
(with an altitude of 2530 m), Isfahan province in 2021. For this purpose, an experiment was
conducted to investigate the characteristics of the biological agent and the active ingredients of
Keluss medicinal plant in the greenhouse of Shahid University Medicinal Plants Research
Center in 2022. Greenhouse experiment included fertilizer treatments (no fertilizer application,
chemical fertilizer with nitrogen source and nitrous biofertilizer) in three replicates in the form
of pot culture with cocopeat + percolite + peat moss. After collecting the statistical data, data
analysis was done with the help of SAS 9.1 software, and the average treatments were compared
by the LSD test at the five percent level.

Results and Discussion: Due to the fact that for the first time the wild and completely native
plant of Iran was cultivated in pots. Naturally, it reacted to the application of fertilizer
treatments, in the conditions without the application of chemical+biological fertilizer treatment,
the highest amount was observed for Keluss plant, which can be due to its morphological and
growth reactions, and it showed a negative reaction to the treatment. Also, after that, the
application of nitrogenous biofertilizer caused an increase in seedling growth characteristics,
root indices and the content of callus soluble compounds. Therefore, it seems that the application
of biological fertilizer improves the dry weight of the plant and subsequently increases the
biological performance through increasing the absorption of nutrients, especially nitrogen.
During the examination of the greenhouse test results, the growth indices, soluble compounds,
secondary metabolites and antioxidant capacity were under the effect of fertilizer treatment. No
application of fertilizer treatment (control level) had more dry weight than other levels of
fertilizer treatment. Nitrozist biofertilizer increases physiological traits such as total phenol
(2.55 mg/g fresh weight), flavonoid content in three wavelengths and carbohydrate content (4.4
mg/g FW) and antioxidant capacity (28.63%) became Keluss.

Conclusion: The application of nitrous biofertilizer and the combination of chemical fertilizer
treatment of 80 kg per hectare combined with biofertilizer also had a positive effect on root
characteristics, flavonoid content and antioxidant capacity of the leaves of the medicinal plant
Keluss.
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Fig. 6. Effect of fertilizer on the trait of phenol content (s: foliar spraying, I: irrigation, SN: foliar spraying of

chemical fertilizer+biofertilizer, IN: chemical fertilizer irrigation+biofertilizer)
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Fig. 7. Effect of fertilizer on the trait of flavonoid content 270 (s: sol-spraying, I: irrigation, SN: sol-spraying of

chemical fertilizer+biofertilizer, IN: chemical fertilizer irrigation+biofertilizer)
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