Journal of Horticultural Plants Nutrition
Vol.4, No.2, Autumn & Winter 2021-22
Research Paper

DOI: 10.22070/HPN.2021.4639.1038

Effects of different fertilizers and the foliar application of
L-phenylalanine on mineral contents of hyssop [ Hyssopus
officinalis L. subsp. angustifolius (Bieb.)]

Kazem Aghaei 1 , Abdollah Ghasemi Pirbalouti 2 , Amir Mousavi 3 , Hassanali Naghdi Badi 4 R
5
Abdolmohammad Mehnatkesh

1- Department of Horticulture, Science and Research Branch, Islamic Azad University, Tehran, Iran.
aghaeikazem@yahoo.com
2- Corresponding Author, Research Center for Medicinal Plants, Shahr-e-Qods Branch, Islamic Azad
University, Tehran, Iran.
ghasemi@gqodsiau.ac.ir
3- National Institute of Genetic Engineering and Biotechnology, Tehran, Iran.
m-amir@nigeb.ac.ir
4- Medicinal Plants Research Center, Institute of Medicinal Plants, ACECR, Karaj, Iran.
naghdibadi@yahoo.com
5- Department of Soil and Water, Agricultural and Natural Resources Research and Education Center
(ANRREC), Shahrekord, Iran.
a_mehnatkesh@yahoo.com

Received Date: 2019/08/07 Accepted Date: 2020/05/12

Abstract

Introduction: An increasing use of medicinal and aromatic plants and their derivatives has highlighted
the role of these plants in the global economic cycle, so that their consumption is not limited to
developing countries and they have also become widespread in advanced countries (Van Wyk and Wink,
2017). In order to improve the quantity and quality of the medicinal and aromatic plants, the use of
natural substances such as amino acids have increased in recent years, which provide little information on
their individual effects, as well as interaction with other fertilizer sources (Rahmani Samani et al., 2019).
Hyssop [Hyssopus officinalis L. subsp. angustifolius (Bieb.)] well-known for bearing essential oil-
producing glands is a medicinal and aromatic plant with valuable properties for pharmaceutical, aromatic,
and flavoring (Ghasemi Pirbalouti et al., 2019).

Material and methods: To investigate effect of different fertilizers and the foliar application of L-
phenylalanine on nutritional elements of hyssop, an experiment was done in a randomized complete block
design with three replications during two consecutive years of 2016 and 2017 in a field experiment at the
experimental field, Shahrekord. The investigated factors were fertilizer treatments including chemical
fertilizer (N.P.K), organic fertilizers (animal and vermicompost) and a bio-fertilizer, mycorrhizal fungus
(including Glomus genus) in the main plots and L-phenylalanine (at three levels: 0, 500, and 1000 mg/L)
in sub plots. In order to determine nutrients (N, P, K, Fe, Zn, Cu, and Mg) contents of the arial parts of
hyssop, the samples were dried in an oven at 75 °C for 72 h and then ground. Then, extraction was
performed by dry burning and digestion with hydrochloric acid. The concentration of the desired elements
in the extract was measured by the atomic absorption spectrometer at the specific wavelength of each
element (Miller, 1998).

Results and discussion: Results indicated that the application of different fertilizers along L-
phenylalanine at two studied concentrations (500 and 1000 mg/L) led to significant increase in the
concentration of most nutrient elements including nitrogen (N), phosphorus (P), potassium (K) and micro
elemts [Iron (Fe), zinc (Zn), manganese (Mn) and copper (Cu)] in the leaf were compared to the control.
Among them, the application of fungal and vermicompost fertilizers, L-phenylalanine x fungal
fertilization, and phenylalanine x vermicompost had highest effects on the increase of these traits.
Vermicompost, biological fertilizers and manure contain significant amounts of trace elements relative to
soil. The organic acids produced during the decomposition of organic matter and thus the decrease in soil
acidity can be considered as one of the reasons for improving in nutrients (Singh and Wasnik, 2013).

Conclusions: The results indicated that the application of organic fertilizers along with L-phenylalanine
spraying at 1000 mg/L level has a beneficial role in the improvement of nutritional elements and dry
matter yield of H. officinalis L. subsp. angustifolius (Bieb.).

Keywords: Medicinal plant, amino acids, vermicompost, mycorrhizal fungus, Hyssopus.
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Table 1- Monthly temperature, precipitation and relative humidity in two experimental years

Air temperature (° C)

Relative Humidity

Precipitation (mm)

Maximum Average Minimum (%) Month
2016 2017 2017 2016 2017 2016 2017 2016 2017 2016
259  26.0 103 119 66 4.1 742 402 43 52 Al
311 31.2 17.0 16.2 13 -0.4 4.9 13.1 41 34 May
35.7 36.5 21.2 22.7 1.2 59 0.0 0.2 22 29 June
37.4 35.3 25.2 241 9.8 9.9 0.0 234 19 26 July
4,50 S ol 55 5 Ols guas - J g
Table 2- Physicochemical characteristics of field soil
K P Fe Mn Zn Cu B :
(mako) pH m(gtr?earn(&) ((';i ) ( dgfm) Soil texture
238 148  4.89 10.47 0.55 1.27 249 794 0.51 0.05 1.04 Clay
P 9 ool 358 Cas gaS 2055 5 538 255 b Sl oot Y gl
Table 3- Chemical properties of cow manure and vermicompost used in this research
Cu Mn Fe Zn S o.M Mo Mg Ca Na KO Py0s N EC
(mg/kg) % (dS/m) i
31 155.8 701.4 102.3 010 76.2 38.9 0.4 1.4 10 1.2 0.5 15 3.0 8.1
109.6 1207.3 50.8 30.6 10.9 0.9 1.2 10 1.0 0.4 11 11 8.4

ws]a) MO 9 ‘5” ool OM ‘“‘“’9"'“55")9 :V “SSK 095 :M
M: Cow manure; V: Vermicompost; O.M: Organic matter; Mo: Moisture
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Table 4- Analysis of variance of different concentrations of L-phenylalanine and biological, chemical and organic
fertilizers on the concentration of mineral elements in the hyssop in two experimental years
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ns, * and **: are non-significant, significant at the 5 and 1% probability levels, respectively.
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Figure 1- The effect of L-phenylalanine (A, C and E) and application of biological, organic and chemical fertilizers (B,
D, and F) on macroelements in two years of the hyssop leaves.

All parameters are shown with standard deviation (n = 3).
Different letters indicate a significant difference in LSD test (P < 0.05)
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Figure 2. The effect of L-phenylalanine (A-C-E-G) and application of biological, organic and chemical fertilizers (B-
D-F-H) on microelements in two years of the hyssop leaves.
All parameters are shown with standard deviation (n = 3).
Different letters indicate a significant difference in LSD test (P < 0.05)
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Figure 3. The effect of L-phenylalanine and application of biological, organic and chemical fertilizers on dry matter
yield in two years of the hyssop leaves.

All parameters are shown with standard deviation (n = 3).
Different letters indicate a significant difference in LSD test (P < 0.05)
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