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Investigation of the effect of essential oils of Shirazi Thyme (Zataria multiflora) and Rosemary
(Rosmarinus officinalis) on the invasive plant Centaurea balsamita

S. NADERABADI!, A. BAGHERI?, M. MODARRESI?®
1, 2. Student, Assistant Professor, Department of Plant Production and Genetics, Razi University, Kermanshah, Iran, 3. Associate Professor,
Department of Pharmacognosy & Pharmaceutical Biotechnology, Kermanshah University of Medical Sciences, Kermanshah, Iran

Abstract

The experiment was conducted with the aim of investigating the characteristics of germination and growth of seeds and seedlings of
starthistle under the influence of various concentrations of rosemary and Shirazi thyme essential oil. In the study of seedling growth
characteristics, the factors considered were: A) Type of essential oil and B) Essential oil concentration (5, 10, and 20 pl/ml). The control
treatments consisted of distilled water, distilled water + Tween 20, and herbicide. Rosemary at 0.5-20 pl/ml reduced plumule length by
32.33-100% and radicle length by 62.62-100%. Shirazi thyme at the same concentrations led to 83.67-100% reductions in plumule length
and 83.49-100% reductions in radicle length. The reducing effect of Shirazi thyme essential oil on seedling shoot length and dry weight at
concentrations of 20 and 10 pl/ml compared to rosemary was almost 2.2 and 2.7 times, respectively. Shirazi thyme exhibited a greater
inhibitory effect on seedling root length and dry weight, compared to rosemary. Furthermore, with increasing concentrations of essential oil,
particularly in the case of Shirazi thyme, electrolyte leakage increased and photosynthetic performance index decreased.
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Table 1. Variance analysis of the effect of essential oil and concentration on the Radicle length and Plumule length of Centaurea balsamita

Sources of variation Radicle length

Plumule length Degrees of freedom (df)

Essential oil 1.136**
concentration 1.136**
Essential oil * concentration 0.242**
error 0.009

Coeficient of variation 13.748

1.587** 4

0.850**

0.366** 5
0.003 39
9.387

**respectively significant at 1%
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Fig. 1. The effects of using Zataria multiflora and Rosmarinus officinalis essential oils on the A- Plumule length and B- Radicle length

Centaurea balsamita
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Table 2. Variance analysis of the effect of essential oil and concentration on morphological characteristics in Centaurea balsamita

o Root dry Shoot dry Root Shoot Degrees of
Sources of variation REL Pl .
weight length length freedom (df)

Essential oil 4730.2** 628.7** 0.0005** 0.001** 40115.5** 4719.2** 4
concentration 4620.1** 340.6** 0.0004** 0.0009** 31000.0** 4531.1** 5
Essential oil * concentration ~ 149.79** 66.10** 0.0000045ns 0.0002** 2292.1* 384** 2
error 12.49 4.09 0.000003 0.00002 538.5 16.2 27
Coeficient of variation 10.49 10.1 11.6 18.4 6.9

doys ) CE.NJ>JI>$'M; Loy 0 Clauyjlzd'.u (oxe U9y o 5 4y ik 5 % NS
*** and ns: respectively significant at 5%, 1% level and without significant difference
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Fig. 2. The effects of Zataria multiflora and Rosmarinus officinalis essential oils on a- stem length and b- root length in Centaurea balsamita



B R officinalis

0.06
OZ multiflora
i 0.05 | mcontrol 0 =
= 1
5, 0.04 |
0 1
= 1
. 0.03 !
= I
= 0.02 I
2 |
“ 0.01 1
1
1
0 T
N S Nl
(pl/ml)concentration S Q@

ol 5 Sl sl bl 5 l8 Sl 3 -Y K
Wl S 05y
Fig. 3. The effects of Zataria multiflora and Rosmarinus

officinalis essential oil application on stem dry weight
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Table 3. The effects of using Zataria multiflora and Rosmarinus

officinalis essential oil on root dry weight

Treatment Root dry weight

R. officinalis 0.0098b
Z. multiflora 0.00397c
Control 0.02223a
Control+Tween20 0.01993a
Herbicide 0.0023c
concentration (ul/ml)

5 0.01033b
10 0.0058¢c
20 0.00453c
control 0.02223a
Control+Tween20 0.01993a
Herbicide 0.002255d

O35l e cdites S ie G K s Blus S L Sle

Al ol e ple STy (o) asls s
Means that have at least one letter in common are not significantly

different according to Duncan's multiple range test.
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Fig. 4. The effects of Zataria multiflora and Rosmarinus officinalis essential oil application on A- REL and B- PI of Centaurea balsamita
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