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 Background: Salvia is the most valuable plants in the Lamiaceae family the leaves of 

which are frequently used as an herbal remedy. Results: In order to analyze the impact 

of the coexistence of three Arbuscular Mycorrhizal fungi (fasiculatum, mosseae and 
intraradaices) on the quantitative and extract quality performance of the plant in three 

substrates: peat moss, garden soil and mixed garden soil and vermicompost as factorial 

was implemented in the form of random blocks in three replications as well as the 
absence of the fungus (control) in 2011-2012. The leaf extract was evaluated by Gc and 

Gc / Ms and the comparison of the means was conducted using Duncan's multiple range 

test at 5% probability value. Conclusion: The results of this study showed that among 
the compounds forming Salvia extract the greatest amounts were related to linalool, 

Linalyl acetate, borneol and beta-pinene. 
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INTRODUCTION 

 

 Lamiaceae family has a global distribution (except the Arctic and Antarctic regions). The plants of this 

family include 200 genera and over 4,000 species grown in almost all parts of the world, especially in the 

Mediterranean regions [10] and many spice plants including thyme and rosemary belong to this family. The 

most famous one of them in the world is Salvia officinalis L the leaves of which are used as an herbal remedy 

[4,5]. Salvia contains 700 to 900 species throughout the world. 57 species it have been identified in Iran 17 

species of which are aborigine [8]. It requires heat and dry weather during its growth (it is resistant against 

heat); plants grown out of seeds need plenty amounts of water. Salvia grows well in almost any soil type. Hot 

weather and medium textured soils (sandy loam soil) with appropriate amounts of calcium are suitable for plant 

growth. Soft sandy and poor nutrient soils and deep lands and highly humid cold areas are not good for the plant 

and reduce the quality and quantity of active ingredient in the plant and also the suitable Ph for this plant is 2-9 

[4].  

 Salvia lives 5-7 years but due to low plant ingredients as the time passes the economic efficiency of it is 

until the age of 4, but this plant grows slow in the first year. Salvia is cultivated in rotation with other crops. The 

applicable parts of Salvia are the leaves and flower tops that based on the application the time of harvests are 

different. In sustainable agriculture soil is not a mass of minerals or smashed stones but it is an ecological 

system including a biological community in a massive variety of non-living organic and inorganic materials and 

these parts are combined with widespread and multiple relationships that can be considered as a living unit 

system. A sensitive and vulnerable system in which utilizing common exploitation techniques such as forced 

mechanical instruments and the use of all kinds of chemicals cannot be tolerated for a long time and it seems 

that this fact has been considered relying on principles of the biological soil in recent decades in terms of 

planning for sustainable agricultural systems. One of the bio-fertilizers is vermicompost which is a rich source 

of nutrients from macro, micro, vitamins, enzymes and plant growth hormones [9] and in addition to supply the 

quantitative and qualitative needs, it helps to maintain the soil and environment health as well [1]. The use of 

earthworms to decompose organic waste has been increased in different parts of the world [6]. Peat moss is an 

herbal material which decomposes in small amounts and formed in mossy marshy grounds. It hgas a high cation 

exchange capacity, acidic pH and low electrical conductivity of the saturation extract [7]. Mycorrhizal fungi are 

a type of bio-fertilizers which have symbiotic relationship with the root of most of the plants and through 
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increasing the absorption of nutrients (such as phosphorus, nitrogen and micro-nutrients) and water, increasing 

the resistance to live stresses (disease agents) and abiotic stresses (drought, salinity, etc.) improve the growth 

and sustainability of are host plants in agricultural systems [11, 12]. 

 Mycorrhiza is one of the most common and most experienced symbiotic relationships in the plant kingdom 

so that most plants (about 95% of vascular plants) have at least one mycorrhizal type [13]. 

 Arbuscular mycorrhizal is one of the most common symbioses of the plant roots with fungi which are a type 

of Ando Mycorrhiza because fungal hyphae are able to pass through the cell walls of the root. Except the 

Cruciferous, Chenopodiaseae, Caryophyllaceae and Cyperus esculentus more than 80% of plant species form 

arbuscular mycorrhizal in angiosperms, gymnosperms, ferns and mosses [8].  

Arbuscular mycorrhizal fungi include the following fungi: Glomus fasiculatum, Glomus mosseae , Glomus 

intraradaices Salvia has medicinal and high antioxidant properties which are very important and cultivating this 

valuable plant using bio-fertilizer instead of chemical fertilizers makes it twice important. For this reason a test 

was performed to determine the effect of some arbuscular mycorrhizal fungi coexistence on the qualitative 

properties of salvia.  

 

MATERIALS AND METHODS 

 

 The test was conducted in the Islamic Azad University of Garmsar located in 20, 52 °E 12 , 35° N  at 850 

meters above sea level greenhouse with 75% humidity and 25 ° C in the form of random blocks in three 

reiterations based on factorial. The treatments included mycorrhizal fungi species Glomus mosseae , Glomus 

fasiculatum, Glomus Intraradaices 400 g of each taken from Semnan province Research Center and in order to 

investigate the coexistence of three arbuscular mycorrhizal fungi on Salvia quantity at three substrates: peat 

moss, garden soil and vermicompost using a  size 6 plastic pots. The plants were planted on October 23rd, 2011. 

Most plants germinated after 8 days (31 October) and for some pots cultivation was carried out on November 

17. The plants were kept up to leaf stage8 (resistance to cold) in a greenhouse and then they were transferred to 

the outside of the greenhouse on September 29th. Watering and weeding was done continuously at all stages. 

Plants reached rosette stage in March 2012 but some plants due to some delay in flowering were transported to 

the laboratory after the rosette stage without flowers. Salvia extract was measured after the rosette stage. The 

data were analyzed using SPSS and mean comparison was conducted using Duncan test at 5% level. 

 

RESULT AND DISCUSSIONS 

 

 The results of variance analysis, mean comparison (Figure 1) Gc and Gc / Ms imply that the biological 

fertilizers used in this experiment increased Salvia extract in garden soil and mosseae treatment (Table 2). 

Among the composition of the Salvia extract the greatest amounts were related to linalool, Linalyl acetate, 

borneol and beta-pinene (Figure 6) also the highest amount of linalool was related to PM treatment(Fig. 2) 

Linalyl acetate P and BV treatments (Figure 3) borneol B treatment B (Figure 4) and beta-pinene treatment BM 

(Fig. 5).  

 Mycorrhizal fungi by forming fungal hyphae increase the absorption of nutrients by plant roots. Peat moss 

substrates due to high porosity increases oxygen uptake by the roots and plant growth improves. Mixed garden 

soil and vermicompost and garden soil substrates because of macro and micro nutrients are effective in 

improving the traits. A number of researchers have conducted researches on some organic sources and their 

impact on the performance and quality of herbs and reported the positive impact of mycorrhizal fungi on the 

performance and increased nutrient uptake. One of the most important elements actively and extensively 

absorbed by mycorrhiza is phosphorus the improved nutrition of which has been reported in widely mycorrhizal 

plants [3].  

 Bi et al reported that Trifolium pretense inoculated with mycorrhiza due to increased phosphorus absorption 

increased plant biomass. They reported the reason of this as the improved access and better absorption of 

nutrients and mentioned this leads to accumulation of dry matter in Trifolium pretense. [2] 

 The results of a study conducted by Sainz et al on Trifolium pretense and cucumber showed that the use of 

vermicompost considerably increases the biological function compared with the control [11]. Zaller reported 

that the use of vermicompost significantly improved biological performance of tomato species compared with 

the control [15]. The results of a study show that the use of bio-fertilizers containing Azospirillum and 

Azotobacter in salvia increased the dry and wet  height and weight of plant tissues in first and second flexures 

during two seasons the researchers said that biological fertilizers containing micro-organisms and their 

replacement with synthetic growth regulators have high performance in increasing growth and the compounds in 

salvia extracts [14]. In general we can say that the use of bio fertilizer containing bacterial and fungal micro-

organisms play a role in improving the morphological characteristics of salvia.  

Abbreviations  

B= Garden soil 
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BV= mixture of Garden soil and vermicompost 

P= Peat moss 

I= Glomus intraradaices 

M= Glomus mosseae 

F= Glomus fasiculatum 

C= Control 

Table of extract compounds 

 
Table 1: Composition essential. 

 
 

 
 

Fig. 1: Comparing the mean leaf extract in different substrates and fertilizers. 

 

 
 

Fig. 2: Linalool in extract. 
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Table 2: Extract percent yield. 

 
 

 
 

Fig. 3: Linalyl acetate in extract. 

 

 
 

Fig. 4: Borneol in extract. 
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Fig. 5: Beta-pinenein extract. 

 

 
 

Fig. 6: Composition essential. 

 

Conclusion: 

 The results of this study indicated that the use of different substrates and different species of mycorrhizal 

fungi affect the qualitative performance of salvia significantly. The use of biological fertilizers while providing 

our desired performance provide the context to achieve organic farming and health of the environment and 

reduces the use of chemical additives which leads to reduce the cost of production and provides healthy products 

that ultimately will lead to higher human health. 
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