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Abstract

Introduction: Today, due to the dangers of chemical fertilizers using, the use of organic fertilizers in the cultivation
of medicinal plants is one of the strategies of plant nutrition for achieving sustainable agricultural goals. The use of
manure in sustainable agriculture as a cheap and valuable resource is a common practice. Vermicompost has
characteristics such as high cation exchan%e power, high porosity, high field capacity and is free of unpleasant odor
and pathogens and contains microbial metabolites that act. Salicylic acid (SA), a plant phenolic compound is considered
as a plant growth regulator and its role in the defense mechanisms against biotic and abiotic stresses has been well
characterized. It can act as a secondar%/ metabolite stimulant in plants. Therefore, its alpplication is an appropriate
method for increasing the production of secondary metabolites in medicinal plants and plays an important role in the
secondary metabolite production cycle. This study was conducted to investigate the effect of vermicompost, cow
manure and different concentrations of salicylic acid on growth traits, essential oil yield and physiological
characteristics of medicinal plant dragonhead under Miandoab saline soil. Experiment was carried out in a factorial
experiment in a randomized complete block design with three replications.

Material and methods: The experiment was carried out as a factorial experiment in a completely randomized block
design with three replications and two fertilizer factors (at three levels manure 30 ton/ha, vermicompost fertilizer 10
ton/ha and control treatment) and salicylic acid (at four levels zero, 5, 10 and 15 mM) were administered. Seeds were
prepared from Isfahan Pakan Bazr. Seeds were sown in plots 2 m long and 1.5 m wide. Seedlings were thinning in three
to four leaf stages after emergence. Salicylic acid treatment was sprayed in three stages, two months after planting and
ten days in a row. Irrigation was carried out using a siphon twice a week. In this experiment the traits included plant
height, fresh weight of shoot, dry weight of shoot, leaf number, crown diameter, internode length, flavonoid,
chlorophyll a, chlorophyll b, total chlorophyll, carotenoid and essential oil yield were measured.

Results and discussion: Analysis of variance showed that the effect of organic fertilizer and salicylic acid
concentration on measured traits was significant at 1% robabili%y level. Mean comparisons showed the highest plant
height (52.30 cm), leaf number (64.98) and chlorophyll a (0.847 mgg? fw) in vermicompost treatment and 1.5 mM
salicylic acid. The highest carotenoids (0.483 mgg'1 fw) content was obtained in cow manure and 1.5 mM salicylic acid
treatment. The highest flavonoid (216.01 mgg™ fw) content was obtained in cow manure and 0.5 mM salicylic acid
treatment. This study showed that organic fertilizer treatment increased the quantitative and qualitative traits of the

lant relative to the control treatment, which may be due to the ﬁresen_ce of phytohormones in organic fertilizer and

|([Jh nutrient content, especially important growth elements such as nitrogen, potassium and phosphorus. The slow
release of nutrients from organic fertilizers, high soil water storage capacity, increased uptake of nutrients by plants,
and overall improved chemical and physical structure of CI'OJJ yields due to increased crop yields. Organicity has a
stimulatory effect on the accumulation of phenolic compounds In plants. The large amount of flavonoids in plants is
related to the role of organic fertilizers in the biosynthesis of substances that induce the gastric acetate pathway, thereby
producing more flavonoid and phenolics. Therefore, it can be said that in order to reduce the use of chemical inputs
and achieve sustainable agricultural goals, part of the nutrient requirement of the plant can be met, especially in saline
fields of the Miandoab region using organic fertilizers.

Conclusions: The results of this study showed a positive response of the dragonhead to the application of organic
fertilizers and salicylic acid. Therefore, it can be said that in order to reduce the use of chemical inputs and achieve
sustainable agricultural goals, part of the nutrient requirement of the plant can be met, especially in unsuitable saline
soils such as miandoab saline soils by using of organic fertilizers and salicylic acid.
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Table 1- physical and chemical characteristics of experimental soil

Cds/ K P N Orgg”ic | Soil
H E m carbon Lime (% Clay (%
P (mg/Kg)  (mg/Kg) (%) ) S(ﬁ‘/':)d (%) y (%) texture
8.3 3.1 250 13.2 0.13 1.36 25 49 26 Loamy-silt
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Table 2- physical and chemical characteristics of organic fertilizer
. - EC Organic N
Typ of organic fertilizer pH ds/m %) garbon (mg/kg) K P (mg/kg) %)
Cow Manure 7.8 1.3 65 0.48 0.35 0.8
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Table 3- Results of analysis of variance of organic fertilizers and salicylic acid on morphological traits of
Dracocephalum moldavica

Mean of square

- Plant Leaf Crown Shoot Fresh Dry Internode
Source of Variation  df height number diameter number weight weight length
Block 2 0.018™ 40.34™ 0.20™ 0.528"™ 6288.25™ 11.75™ 0.08™
Salicylic acid 2 195.47™ 7722 334.05™ 6.00™ 2408321.0™  883861.0™ 77.22"
Organic Fertilizers 2 656.72" 730.4" 81.73" 1.44 8180193.3"  66389.29™ 730.417
Salicylic acid x - - - s - o -
Organic Fertilizers 6 3.823 40.35 11.03 0.333 94297.10 6794.910 40.34
Error 22 0.460 0.17 0.453 0.258 5745.74 461.41 0.177
Cv % 18.00 14.2 33.00 14.14 19.01 26.77 14.27
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ns and *, ** show no significant and significant differences at 0.05, 0.01 probability level, respectively.
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Table 4- Comparison of mean interaction effect of fertilizer and salicylic acid treatment on morphological traits

: Concentration Plant Crown Fresh Dry Internode

Tyr;e?;‘iﬁrz%?mc of height nlIJ_rﬁ%fer diameter weight weight length
Salicylic acid (cm) (mm) (kg ha'h) (kg ha'h) (mm)

0 mm 26.16* 35.83 8.669 2877.33 785.00" 8.66

0.5 mm 31.601 38.33¢9 12.33f 3528.53 887.00¢ 12.00!

Control )

imm 35.50' 41.83" 26.33° 4077.33f 1218.50¢ 26.33¢9

1.5 mm 34.80' 47.60¢ 14.00¢ 3897.609 1403.16° 14.00

0 mm 39.77¢ 44.60° 15.00° 4453.86° 799.00" 56.46¢

0.5mm 44.73° 48.90¢ 21.53° 5010.13° 969.00° 64.20%

Vermicompost

imm 50.40° 52.47° 27.66% 5644.80° 1198.50¢ 62.06°

1.5 mm 52.30% 64.98% 18.001 5857.60% 1581.00% 60.40°

0mm 33.20" 36.77 14.00¢ 3722.88" 867.00¢ 46.56

Cow Manure 0.5mm 38.38 43.90f 17.66¢ 4352.27° 1071.00° 54.80°
1mm 42.23¢ 46.07° 26.00° 4730.13¢ 1351.50° 51.90°

1.5 mm 41.73¢ 50.43° 14.70° 4428.80° 1597.17° 46.33f

Al oo 2oy ) e (o )l pxe OS] Sl e o )0 alin e By >
The same letters in each column show non- significant difference at P<0.01 by Duncan test.

bl 5 Slas 5 (K59 95 Slo s p (5355 Hled 5 Skl desl ST b 15 4 o8 -0
Table 5-Results of analysis of variance of organic fertilizers and salicylic acid on physiological traits and essential

oil
Source of .. Chlorophyll  Chlorophyll Total - Essential
Variation df Flavonoid b a Chlorophyll Caroteniod oil yield
Block 2 1.82™ 2.778™ 5.27™ 3.33™ 8.33™ 0.006"™
Salicylic acid 2 657.34** 0.034** 0.028** 0.098** 0.019** 98.147**
Fg:t?ﬁ’z‘;s 2 19108.6%* 0.210%* 0.133** 0.661** 0.139%* 7.760%
Salicylic acid x
Organic 6 50.315** 0.004** 0.026** 0.035** 0.003** 0.685**
Fertilizers
Error 22 1.080 9.975 8.611 0.001 9.31 0.016
Cv% 20.1 17.4 16 15 29 30

TN 970 Jlail mhaw o by pme g )l e i 5 4 P T g

" and *, ** show no significant and significant differences at 0.05, 0.01 probability level, respectively.
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