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Table 1. Physical and chemical properties of the experimental soil

P N EC Organic Clay Sand Lom
Kmgke)  oke) %) PH @Sm)  material %) (%) (%) (%)
183.3 1108 009 764 13 1.36 %6 25 49
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Table 2. Amino Acid Organic Fertilizer Compounds

Humiforte Free amino acids 3750 mg/L - Organic matter 2% - Total nitrogen (N) 6 % - P,Os 5% —-K,03%
Kadostim Free amino acids 3750 mg/L - Organic matter 2% - Total nitrogen (N) 5 % - K,0 6%
Glysin 11.2%, Valine 5.1%, Proline 8.3%, Alanin 13.2%, Aspartic acid 4.4%, Arginine 8.3%, Glutamic
. ) acid 0.9%, Lysine 5.1%, Lucine 16.4%, Isolucine 4.4%, Phenylalanin 5.1%, Methionine 4.2%, Serin
Quantity and kind
of free amino 3.9%,Treonine 0.3%, Histidine 0.3%, Tyrosine 1.5%, Glutamine 0.9%, Systein 0.3%, Aspargine 0.4%,
acids
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and Tryptophan 0.4%
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Table 3. Analysis of variance of impact of amino acid based compounds on some morphological traits of Mentha spicata
under salinity stress

Mean Square

Plant Dry Plant Fresh Leaves Crown Root Root Source of
Plant height
weight weight number diameter diameter length variation
215 ns 0.218 ns 1.750ns 0.017 ns 1.130 ns 0.01 ns 0.77ns 2 Replication
Amino
6.18%* 59.95%* 387.89%* 0.321%* 120.89%* 0.99%* 428.36**
Acid
390.23%** 2008.76** 3609.61** 3.426%* 556.65%* 7.94%* 2757.44%* 3 Salinity
Amino
1.61%* 34.84%* 34.28%** 0.06** 52.29%%* 0.39%** 85.47** 6 Acid x
Salinity
0.41 0.51 5.42 0.01 0.45 0.006 0.80 22 Error
15.2 14.2 124 19.2 104 11.5 10.16 CV %

™, * and ** non- significant and significant at 5 and 1% probability level, respectively -
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Table 4. Mean comparison of interaction effect between salinity and Amino Acid on morphological traits of Mentha

spicata
Shoot dry Shoot fresh Crown Plant Root Root Treatment
. . Leaves . . .
weight per weight number diameter height diameter length Salinity( Amino
plant (g) (g/plant) (cm) (cm) (cm) (cm) mmol) Acid
16.78b 35.02d 115.00b 1.78b 25.20d 3.103a 52.66b 0
11.94¢ 31.40e 78.33d 1.44c 23.00fg 2.93b 49.33d 25
Control
8.74d 24.23f 63.33¢ 1.06¢ 17.66k 1.90f 37.33f 50
2.36e 7.00i 20.00h 0.40f 5.00m 0.56i 8.33h 75
17.39b 46.3a 129.66a 2.05a 32.33a 3.200a 52.66b 0
12.18¢ 38.94c 115.33b 1.78¢ 31.00b 2.16e 51.000 25
Kadostim
9.24d 23.94¢g 85.00d 976d 21.83i 1.50g 30.66g 50
2.27e 5.62k 29.00g A43f 8.001 0.70h 8.33h 75
18.72a 41.44b 123.66a 1.95ab 27.53¢ 3.00ab 55.66a 0
12.82¢ 30.33¢ 106.66¢ 1.81b 24.00f 2.780c 54.66a 25 Humiforte
9.65d 23.71h 82.66d 1.45¢ 22.00h 2.54d 45.66¢ 50
2.12e 6.49ij 38.33f 0.76e 19.00j 1.53g 30.33g 75

The same letters in each column show non- significant difference at P<0.05 by Duncan test
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Table 5. Analysis of variance of impact of amino acid based compounds on physiological traits of Mentha spicata

under salinity stress

Mean Square

Essential

. Relative water . Soluble Total Chlorophyll Chlorophyll Source of
oil Proline df .
percentage content (%) sugars chlorophyll b a variation
2.72E-6™ 1.258™ 0.254ns 1.55™ 0.003™ 0.001™ 0.002™ 2 Replication
0.001** 802.91** 464.76** 21.87** 0.564%* 0.141%* 0.035%* 2 Amino Acid
0.035%* 2672.62%* 322.28%* 359.24%* 2.351%* 0.484** 0.929%* 3 Salinity
0.002%* 58.39%* 421.53%* 9.24%% 0.103%* 0.008** 0.017%* ¢ ~ AminoAcid
x Salinity
1.645E-5 2.334 0.153 2.10 0.004 0.001 0.001 22 Error
19.3 10.9 9.4 9.01 11.5 9.2 CV %

" * and ** non- significant and significant at 5 and 1% probability level, respectively .
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ABSTRACT

Introduction: Excessive and unbalanced use of chemical fertilizers in common agticulture
have led to increased costs, soil degradation, destruction of microorganisms, reduced
biodiversity, unbalanced soil pH, and ultimately threatened ecosystem stability and human
health. For this reasons, specialists are trying to introduce sustainable eco-Friendly
agricultural alternatives to chemical fertilizers to farmers and agricultural producers. Today's
representative in the herb industry is also a global approach to implementing sustainable
farming systems. In this regard, a relatively new group called plant growth stimulants, especially
under adverse and stressful conditions, has been introduced to increase yield and improve
plant quantitative and qualitative traits (Du Jardin, 2015). The role of biostimulant is to control
and stimulate biological processes, increase resistance and stimulate plant growth (Du Jardin,
2015; Calvo et al., 2014). Some of these biostimulant are based on amino acids (Nardi et al.,
2016; Calvo et al., 2014) Amino acids as organic nitrogen compounds are the building blocks
of protein. Among these compounds can be mentioned the biomarkers of Humiforte and
Kadostim which have basic amino acids formulation and stimulate the quantitative and
qualitative growth of plants. They are very important in stress conditions, especially salinity.
The results of amino acids application in Datura resulted in higher fresh and dry weight of the
plant (Youssef et al., 2004). Numerous other reports have been reported of increased plant
yield due to the use of amino acids Satureja (Nahed et al., 2010), Wild celery (Shehata et al.
2011)  «Marygold (Saburi et al., 2014). The aim of this study was to investigate the effect of
two biostimulants based  on free amino acids on, essential oil content, physiological,
morphological traits, and essential oil percentage of medicinal mint in saline and normal stress
conditions.

Materials and methods: The experiment was conducted as a factorial experiment in a
randomized complete block design with three replications in the research greenhouse of
Shahid Bakari Higher Education Research Center of Myandab. Care and maintenance for all
plants was performed immediately after planting. Irrigation was carried out every 2 to 3 days,
depending on the need of the plant. The greenhouse temperature was 25-18 ° C and 80-60%
relative humidity. At the end of the growing season, root length, root diameter, plant height,
crown diameter, leaf number, fresh and dry weight of plant, relative humidity, chlorophyll a, b,
total soluble sugars and proline were measured. The plants were dried in the shade and oil

petcentage were extracted using Clevenger apparatus. The amount of soluble sugars was
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measured by phenol sulfur method (Dubois et al, 1956). Proline measurement was performed
according to the method of Bates et al. (1973) and relative leaf moisture content was measured
by Ritchie et al. (1990) method. Chlorophyll content was measured by Arnon (1967) method
using 80% acetone.

Results and discussion: Salinity and amino acid foliar application showed significant
impact on measuted traits at 1% probability level. The highest plant height, crown diameter,
root diameter, plant fresh weight, chlorophyll b were obtained in 0 mM salinity and Kadostim
foliar application, and soluble sugars in 75 mM salinity and Kadostim foliar treatment.
Maximum root length, leaf number, plant dry weight, and chlorophyll a were obtained in 0 mM
salinity and Humiforte treatment. The highest amount of total .chlorophyll was obtained in 25
mM salinity and Humiforte and the highest proline content was in 75 mM salinity and
Kadostim The highest relative humidity content in salinity of 0, 50 and 75 mM salinity was
related to Humiforte treatment but in 25 mM salinity treatment was related to Kadostim
treatment There was no significant difference in the percentage of essential oil at 0 mM salinity
between the treatment of Kadostim and HumiForte but it was significantly higher than
control .

Conclusion: Different salinity levels, amino acid compositions and their interactions on all
measured traits were significant at 1% level Morphological traits and chlorophyll a, b, total
chlorophyll, relative humidity and essential oil content decreased with increasing salinity stress
but increased soluble sugats and proline content in medicinal mint. According to the results of
this study, application of amino acids compounds increased plant access to amino acids and
some elements, increased Smolite, relative humidity, increased photosynthetic pigments and
improved the growth and biochemical properties of medicinal mint. Overall, the results of this
experiment showed that the use of amino acids in stress conditions can play an effective role in
increasing plant tolerance to adverse conditions under salinity stress and thus increase plant
yield, and be a step towards achieving sustainable agricultural systems goals .

Keywords: Chlorophyll, Proline, Soluble sugars, humiforte, kadostim
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