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The effect of different levels of Ammonium Sulfate on photosynthesis pigments,
essential oil content, yield and component of improved summer Savory (Satureja
hortensis L. cv. Saturn)
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ABSTRACT

In order to study a the effect of different levels of Ammonium Sulfate on photosynthesis pigments, essential oil
content and components in summer Savory, an experiment was conducted based on randomized complete block
design (RCBD) with five treatments and three replications on Karaj climate conditions. The treatments included five
levels of ammonium sulfate consist of: control (without fertilizer), 40, 60, 80 and 100 kg/h of ammonium sulfate that
were applied as split application (three weeks after sowing). At full flowering stage, the plant samples of all
treatments were harvested and measured for the desired attributes such as Chlorophyll a, b and total, carotenoide,
essential oil percentage, yield and components (consist of 26 compounds by GC-MS apparatus). The results showed
significant differences among treatments on some traits measured. Among 26 identified components in different
treatments, just 12 combinations were affected by ammonium sulfate fertilizer. Also, essential oil percentage and
yield were significantly affected by treatments. With increasing ammonium sulfate concentration, essential oil
percentage and yield significantly increased, so that the highest essential oil percentage and yield (3.55% and 49.97
ml, respectively) related to 100 kg ammonium sulfate and the lowest content (2.68% and 16.32 ml respectively)
belonged to control. Carvacrol, as the main component in this plant was affected by treatments. The maximum
content (52.06%) in 40 kg ammonium sulfate and the minimum content (46.57%) in 60 kg ammonium sulfate were
detected. The lowest total chlorophyll content (18.69 mg/g FW) belonged to 100 kg ammonium sulfate and other
treatments were placed in a same group.

Keywords: carvacrol, essential oil, fertility, gamma terpinene, Satureja hortensis.
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Table 1. Some physico-chemical properties of the soil of experimental field

Soil Saturation EC H Organic matter Soil particles
texture percentage (ds/m) P (%) Sand % Silt % Clay %
Loamy 43.11 4.2 7.87 3.07 36 40 24
CaCOs Fe Mn Cu Zn Total N Available K Available P
(%) (mgrkg) (mglkg)  (mglkg) (mgrkg) (%) (ppm) (ppm)
10.33 4 174 152 3 0.31 1164.9 65.64
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Table 2. Analysis of variance of effect of different levels of ammonium sulfate on photosynthetic pigments, essential
oil percentage and yield of Satureja hortensis

Source of df Chlorophyll  Chlorophyll Total Carotenoids Essential oil Essen'glal oil

variation a b Chlorophyll percentage yeild
Treatment 4 11,537 3197 9.31" 0.896ns 03757 509.7"
Error 8 11 0.126 1.36 0.276 0.042 16.34

Sl sime BBl 595 g aoy8) 50 Jlis! mslaw jo o ixe Bl ns g s o
*, ** and ns: Significant differences in levels of 5 and 1% and no significant difference, respectively.
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Figure 1. Effect of Ammonium sulfate different levels on photosynthesis pigments of Satureja hortensis L.
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Figure 2. The effect of ammonium sulfate different levels on essential oil percentage of Satureja hortensis L.
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Figure 3. The effect of ammonium sulfate different levels on essential oil yeild of Satureja hortensis L.
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Figure 4. Changes in important components of the essential oil of Satureja hortensis under ammonium sulfate
different levels
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Table 3. Analysis of variance of Summer savory essential oil components under different levels of ammonium

sulfate
Source of hui ; h i i hell
variation DF a-Thujene a-Pinene Camphene Sabinene B-Pinene Myrcene  a-Phellandrene A-3-Carene
Treatment 4 0.0837  0.044~ 0.0002ns 0.001 0.014 ns 0.0417 0.004 ns 0.001 ns
Error 8 0.006 0.010 0.00006  0.00007 0.009 0.006 0.001 0.00003
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Continued table 3. Analysis of variance of Summer savory essential oil components under different levels of
ammonium sulfate

Source of cis-Sabinene trans-Sabinene

E)-p-

B . . . B- (E)- ] . .
variation  * Terpinene p-Cymene Limonene Phellandrene Ocimene ¥ Terpinene hydrate Terpinolene hydrate
Treatment 02987  ns0.698 0.344°  0.0018" 0.0006 ns 11.42~  0.00008 ns 0.00009 ns 0.001 ns
Error 0.041 0.197 0.016 0.0005  0.0004 1.57 0.0007 0.001 0.001
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Continued table 3. Analysis of variance of Summer savory essential oil components under different levels of
ammonium sulfate

Carvacrol

Source of  Terpinene- Carvacrol (E)- 3 - R

variation Z-ol r:f;:)rll Thymol  Carvacrol acetate Caryophyllenea Humulene Bicyclogermacrene B-Bisabolene

Treatment  0.0028 0.00001 ns 0.006 ns 13.7 0.0002ns 0.010ns  0.00007 ns 0.0055 0.023
Error 0.0003  0.00007  0.007 3.04 0.0006 0.014 0.00005 0.0003 0.0006

Sle Fae BB 065 5 o )0) g as )30 Jloixl zohaw (o jlo Jme SMSIims g s s
*, ** and ns: Significant differences in levels of 5% and 1% and no significant difference respectively.
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Table 4. Effect of ammonium sulfate on Essential Oil Composition of Satureja hortensis L.

Compound name

Retention time”

Different levels of ammonium sulfate fertilizer

Control 40 Kg 60 Kg 80 Kg 100 Kg

a-Thujene 926
a-Pinene 933
Camphene 948
Sabinene 972
B-Pinene 977
Myrcene 990
a-Phellandrene 1005
A-3-Carene 1010
a-Terpinene 1018
p-Cymene 1026
Limonene 1028
B-Phellandrene 1029
(E)-B-Ocimene 1046
y-Terpinene 1063
cis-Sabinene hydrate 1071
Terpinolene 1088
trans-Sabinene hydrate 1096
Terpinene-4-ol 1177
Carvacrol methyl ether 1245
Thymol 1292
Carvacrol 1301
Carvacrol acetate 1374
(E)-Caryophyllene 1420
a-Humulene 1455
Bicyclogermacrene 1500
B-Bisabolene 1505

The number of known composition -

1.40b 1.15¢ 1.54ab 1.46ab 1.56a
0.90a 0.65b 0.98a 0.89a 0.87a
0.08 0.07 0.08 0.08 0.09
0.17a 0.13b 0.16a 0.17a 0.17a
0.58 0.43 0.59 0.55 0.50
2.10a 1.89b 2.20a 2.11a 2.14a
0.33 0.30 0.35 0.34 0.39
0.07 0.06 0.07 0.07 0.08
3.71bc 3.33¢c 3.95ab 3.76b 4.18b
1.21 1.17 1.19 1.26 2.28
1.56a 1.57a 1.35a 1.03b 0.80b
0.52a 0.47b 0.53a 0.51ab 0.49ab
0.13 0.12 0.10 0.13 0.14
38.22a 34.85hc 38.61a 36.94ab 34.28c
0.11 0.12 0.11 0.12 0.11
0.04 0.04 0.05 0.04 0.05
0.04 0.04 0.04 0.04 0.08
0.08b 0.07b 0.07b 0.06b 0.14a
0.04 0.04 0.04 0.04 0.04
0.04 0 0.04 0 0.11
47.53d 52.06a 46.57e 48.80c 49.89b
0.06 0.07 0.08 0.08 0.08
0.48 0.59 0.58 0.62 0.62
0.03 0.04 0.04 0.04 0.05
0.08c 0.13b 0.16ab 0.17a 0.18a
0.24d 0.35b 0.30c 0.42a 0.46a
26 25 26 25 26

Zwsl DB-5 ygiw ;0 Cos b Cg leasolﬁ-l ol 4 by g)lolb Lamls %

sl LSD 5031 &1 s lo ine B (055 baimaylis cydy ,o 0 S jidie By, 949

* Retention time is related to Cg to C,4 n-alkanes in DB-5 column.
Means with similar letter test are not significant in %5 level of LSD.

The rows without grouping show no significant difference between treatments.
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