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Effect of Thiobacillusand Superabsorbent on the Essential Oil Content and
Some of Important Agronomic Characteristicsin ThymusvulgarisL. and
T. daenensis Celak.
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Table 1. Results of soil analysis.
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Table 2. The amount of elements and texture of soil.

Las,d 830l 43a3 e oS (gla yumic
Particles size analysis Micro Elements (mg kg™)
e el o oal >Ke o XS
Sand (%) Silt (%) Clay (%) Fe Mn Cu Zn
28 46 26 9 4.2 24 1.92
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Fig. 1. Independent effect o]‘ super absorbent (g kg™ soil) on shoot fresh weight (g) of thyme.
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Fig. 2. Independent effegt of superabsorbent (g kg™ soil) on shoot dry weight (g) of thyme.
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Fig 3. Independent effect of superabsorbent mean comparison (g kg™ soil) on leaf area (mm?) of

thyme.
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Fig. 4. The interaction between species and growth times on height (cm) of thymus.
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Fig. 5. The interaction between species and growth times on number of lateral branches Thymus.
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Table 3. T. vulgaris detected compounds by GC/MS.

YRR Ao 0 PPN ©oIe5L ole)
Row Percent Compound Retention time
1 151 a-Thujene 11:12
2 1.17 a-Pinene 11:44
3 0.78 Camphene 12:10
4 0.36 B-Pinene 13:49
5 3.32 B-Myrcene 14:39
6 0.44 a-Phellandrene 15:23
7 23.40 p-Cymene 16:90
8 13.94 y-Terpinene 18:63
9 0.87 B-Terpineol 18:80
10 0.25 a-Terpinolene 19:50
11 3.38 Linalool 20:47
12 1.02 Borneol 23:34
13 0.84 Terpinen-4-ol 23:85
14 1.61 Borneol 24:49
15 3.58 Thymol methyl ether 26:72
16 1.65 Carvacrol methyl ether 27:10
17 31.50 Thymol 30:62
18 2.66 Carvacrol 31:13
19 1.55 Caryophylene 35:06
20 0.46 Geranyl propionate 37:13
21 0.12 a-Amorphene 37:26
22 0.13 Germacrene D 37:46
23 0.1 Cubebol 37:99
24 0.18 y-Cadinene 38:77
25 0.43 d-cadinene 39:13
26 0.75 Caryophelen oxide 41:54
27 0.09 Eudesmol 42:87
28 0.21 a-Cadinol<epi> 43:68
29 0.10 a-Cadinol 44:17
30 0.13 Caryophelen<14-hydroxy-9- 44:81
epi-(E)
31 0.13 Hexadecanoic acid 54:87
96.67 Total Identified
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Fig. 6. Interactions superabsorbent x Thiobacillus on essential oil percentage of thyme.
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Table 4. T. daenensis detected compounds by GC/MS.

Ao o sabe oo @85 ey TR
Percent Compound Retention time Row
0.90 a-Thujene 11:05 1
0.68 a-Pinene 11:35 2
0.52 Camphene 12:05 3
0.30 B-Pinene 13:44 4
0.23 Octen-3-ol 13:86 5
0.88 B-Myrcene 14:32 6
0.18 Phellandrene 14:91 7
1.14 a-Terpinene 15:60 8
12.87 0-Cymene 16:31 9
1.94 1,8-Cineole 16:52 10
4.48 y-Terpinene 17:95 11
0.84 B-Terpineol 18:31 12
0.15 a-Terpinolene 19:24 13
1.68 Linalool 20:06 14
3.09 Borneol 2373 15
0.30 a-Terpineol 25:76 16
0.13 Dihydro carvone 26:16 17
1.19 Thymol methyl ether 26:47 18
0.58 Carvacrol methyl ether 26:89 19
3.02 Thymoquinone 28:59 20
51.18 Thymol 30:64 21
241 Caryophylene 34:96 22
0.17 Aromadenderene 35:67 23
0.28 a-Humulene 36:28 24
0.12 Geranyl propionate 37:00 25
0.15 Viridiflorene 37:95 26
0.14 B-Bisabolene 38:47 27
0.16 d-cadinene 39:05 28
1.18 Thymohydro quinone 40:82 29
2.13 Caryophelen oxide 41:52 30
0.12 a-Bisabolol<epi> 45:02 31
0.13 Hexadecanoic acid 54:84 32
3.22 Abiatatriene 60:02 33

96.19 Total Identified
-

-
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Effect of Thiobacillus and Superabsorbent on the Essential Oil Content and Some
of Important Agronomic Characteristics in Thymus vulgaris L. and Thymus
daenensis Celak.

P. Pour Amini, H. Habibi, M.H. Fotokian®, A.R. Falah Nosrat Abadi and M. Ebadi*

Essential oil has a special position in world trade. Optimal nutrition without any
environmental stresses has significant effect on the quantity and quality of it. This experiment
was conducted in a completely randomized design with three replications under greenhouse
conditions in the spring and summer of 2014. Treatments including the use of superabsorbent
polymer in three levels (0, 0.5 and 1 g per kg of soil) and Thiobacillus (using and dont-using
conditions) were applicated on two species of thyme (T. vulgaris and T. daenensis). Measured
characteristics were: fresh and dry weight of aerial parts, fresh and dry weight of root, leaf
area and essential oil content. The highest fresh and dry weight of plants (95.5 and 35.5 g,
respectively) and leaf area (835.25 mm?) were obtained in the treatment of 1 g superabsorbent
polymer per 1 kg of soil, but the highest essential oil content (2.3%) was measured in the
treatment of Thiobacillus with 0.5 g of superabsorbent polymer per kg of soil. The effected
Thiobacillus alone on agronomic traits and essential oil content was not significant, but
interaction effect of Thiobacillus and superabsorbent on oil percentage was significat. T.
daenensis showed the highest thymol content (51.18%) compared to T. vulgaris. It seems that
superabsorbent polymer with Thiobacillus application can be used in T. vulgaris and T.
daenensis production with the desired quality and quantity of the active ingredients.

Key Words: Garden thyme, Daenian thyme, Essential oil, Superabsorbent polymer, Bio-
fertilizer.
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Effect of Thiobacillus and Superabsor bent on the Essential Oil Content and Some
of Important Agronomic Characteristicsin ThymuswvulgarisL. and Thymus
daenensis Celak.

P. Pour Amini, H. Habibi, M.H. Fotokian®, A.R. Falah Nosrat Abadi and M. Ebadi?!

Essential oil has a special position in world trade. Optimal nutrition without any
environmental stresses has significant effect on the quantity and quality of it. This experiment
was conducted in a completely randomized design with three replications under greenhouse
conditions in the spring and summer of 2014. Treatments including the use of superabsorbent
polymer in three levels (0, 0.5 and 1 g per kg of soil) and Thiobacillus (using and dont-using
conditions) were applicated on two species of thyme (T. wulgaris and T. daenensis).
Measured characteristics were: fresh and dry weight of aerial parts, fresh and dry weight of
root, leaf area and essential oil content. The highest fresh and dry weight of plants (95.5 and
35.5 g, respectively) and leaf area (835.25 mm?) were obtained in the treatment of 1 g
superabsorbent polymer per 1 kg of soil, but the highest essential oil content (2.3%) was
measured in the treatment of Thiobacillus with 0.5 g of superabsorbent polymer per kg of
soil. The effected Thiobacillus alone on agronomic traits and essential oil content was not
significant, but interaction effect of Thiobacillus and superabsorbent on oil percentage was
significat. T. daenensis showed the highest thymol content (51.18%) compared to T. vulgaris.
It seems that superabsorbent polymer with Thiobacillus application can be used in T. vulgaris
and T. daenensis production with the desired quality and quantity of the active ingredients.

Key Words. Garden thyme, Daenian thyme, Essential oil, Superabsorbent polymer, Bio-
fertilizer.
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