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ABSTRACT

In order to evaluate, the effect of different levels of ammonium sulfate on morphological and phytochemical
characteristics of summer savory, an experiment based on randomized complete block design (RCBD) with five
treatments and three replications on Karaj climate conditions was conducted. The treatment including five levels of
ammonium sulfate consist of: control (without fertilizer), 40, 60, 80 and 100 kg/ha of ammonium sulfate that as split
application was applied. At full flowering stage, the plant samples of all treatments were harvested and desired
factors such as morphological characteristics (plant height, lateral shoot number, plant diameter and stem diameter),
biomass, Antioxidant activity, polyphenolic compounds, rosmarinic acid and carvacrol contents were measured. With
increasing levels of ammonium sulfate, plant height, number of lateral shoots, plant diameter, stem diameter,
internode length and dry matter yield were significantly increased. The highest antioxidant activity was observed in
40 kg ammonium sulfate treatment and increasing in ammonium sulphate concentration was decreased antioxidant
activity. The maximum content of rosmarinic acid (10.93 mg per g dry weight) related to 80 kg ammonium sulfate
treatment and the lowest content (6.85 mg per g dry weight) was measured in control. The highest amount of
carvacrol (6.92 mg per g dry weight) was obtained in 80 kg of ammonium sulfate treatment, followed by 40, 60 and
100 kg treatments on the same level and the minimum content (5.05 mg) in control were detected. According to the
results, the treatment of 80 kg/ha of ammonium sulfate, in addition to increasing growth and yield factors, inhansed
the amount of carvacrol and rosmarinic acid.
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Table 1. Some physico-chemical properties of the soil of experimental field

Soil texture Saturation EC pH Organic So_il Particles
percentage (ds/m) matter (%) Sand % Silt % Clay %
Loamy 4311 4.2 7.87 3.07 36 40 24
CaCO; (%) Fe (mg/kg) Mn (mg/kg) Cu(mg/kg) Zn(mg/kg)  Total N (%) Available K (ppm) Available P (ppm)
10.33 6 174 152 3 0.31 1164.9 65.64
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Table 2. Gradient washing schedule of HPLC

Formic acid ratio

Time Methanol ratio (one percent)
0 10 90
10 25 75
20 60 40
30 70 30
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Table 3. Results of variance analysis of ammonium sulfate on growth characteristics and yield of S. hortensis

Mean square

lateral  Leaf length
shoot to
number  width ratio

Source of Plant
variation height

Stem Plant
diameter  width

Internodes
length

Dry Leaf to  Flower to Leaf to
matter shoot biomass biomass
yield ratio ratio ratio

Treatment 4  29.727 11.607 0.59ns 1554
Block 2 19.63 5.16 0.13 17.36

5537 51.36° 380.42" 0.00ins 0.002ns  0.0003ns
101 1488 1445 0.0009  0.005 0.001

OIS sire Sglas 095 g wo 0 ) 50 Jlaixl e (o o gae Sgldl oS5 4 Ns g %

* ** ns: Significantly differences at of 5% and 1% of probability levels and non-significantly differences, respectively.

o5 y0 gleordign gla,)5S6  poiigal Slilgu Sl uily)ls 4528 @l F Jga
Table 4. Analysis of variance of ammonium sulfate on biochemical parameters in S. hortensis

Mean square

Sou_rcg of df Flavonoids Flavons and Antlo_x!dant Polyphenolic Rosemarlc Carvacrol

variation Flavonols activity compounds Acid

Treatment 4 280.56" 117 56.80" 35.147 7227 23.427
Block 2 19.44 1.67 5.86 8.25 1.75 21.93

S g Dol 39 g doy0 Vg B Jloiol e )8l s Sglds i 5 4y ins g
*, ** ns: Significantly differences at of 5% and 1% of probability levels and non-significantly differences, respectively.
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Table 5. Mean comparison effect of ammonium sulphate on growth characteristics of S. hortensis cv. Saturn

Treatments Plant height Number of lateral Plant Stem diameter Internodes length
(cm) branches width(cm) (mm) (mm)
Control 59.80b 18.33b 29.47c 8.28b 29.81ab
40 Kg 61.67b 19.13ab 34.93abc 8.76b 31.79%
60 Kg 64.80ab 18.60b 31.73bc 9.05b 31.56a
80 Kg 64.47ab 22.40a 37.20b 9.18b 31.42a
100 Kg 68a 22.07ab 39.80a 11.75a 26.37b

Means with similar letter in %5 level of Tukey test are not significant.

45 -
40
35
30 b
251 .

20 -
15 -
10 -

Biomass (g / plant)

0 \ ‘

Wl (S sesl pelel oo 0 0 mhaw o ghls (e Dol aline By > L la ks

0Kg 40Kg

60Kg 80Kg 100Kg

Ammonium sulfate different levels

O 08 050 0053y i g pocigel Sl 1 (Siles alie ) S
Figure 1. Mean comparison effect of ammonium sulphate on biomass of S. hortensis cv. Saturn
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Figure 2. Mean comparison effect of ammonium sulphate on total phenolic content of S. hortensis cv. Saturn
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