
 

 

 

 

 

 

 The effect of using compost and vermicompost or their teas on the growth and biochemical profile of 

Salvia officinalis cultivated in sand soil were assessed. 

 Plants were subjected to different treatments of compost, vermicompost and their teas. The growth of 

common sage, Salvia officinalis was monitored as shoot fresh and dry weights (g/plant) and their oil, N, P, and K 

contents. 

 Among the four tested treatments of vermicompost, the treatment no. 1 (prepared from rice straw 

supplemented by Trichoderma harzianum and Phanerochaete chrysosporium + Cattle dung + Rock phosphate + 

Feldspar “12 % K2O”), showed the maximal values of shoot fresh and dry weights, oil, N, P, and K %, being in 

the first cut 820, 200 g/plant, 1.42, 2.80, 1.40 and 1.98 in respective order. The corresponding values in the 

second cut were 1152, 277 g/plant, 1.55, 3.56, 1.68 and 2.29%, respectively. Also, the maximal values of all 

previous parameters were recorded in the vermicompost tea treatment no1, treated as soil and foliar amendments 

being 730, 196 g/plant, 1.47, 2.4, 1.38 and 2.19% in the first cut and 1150, 270 g/plant, 1.64, 3.5, 1.68 and 2.38% 

in the second cut, respectively. 

 The growth of Salvia officinalis was higher in plants treated by different vermicompost treatments, 

compared to those treated by compost or the control (without any supplementation). 

 

 Compost, Vermicompost, Compost tea, Vermicompost tea, Salvia officinalis, Foliar application 

 

 

Salvia officinalis “sage” is a common aromatic herb. 

Its Latin name, ‘‘Salvia’’ means “to cure” and 

‘‘Officinalis’’ means “medicinal”. It has a historical 

reputation for supporting health and treatment of 

illness, which are native of southern Europe, Western 

Mediterranean and now produced worldwide (Gorai 

et al. 2011; Kintzios 2003).  

The leaves of Salvia officinalis L. contain 

numerous types of flavonoids and phenolics which 

grant it the antioxidant activity (Durling et al. 2007; 

Martins et al. 2015); therefore, it is used in the food 

processing industry (Pearson et al. 1997) and can  

 

 

 

 

 

 

 

 

be used in the preservation of food to prolong their 

shelf life (Wellwood and Cole 2004). Also, its' leaves 

are used for various medicinal properties like gastro 

antioxidant (Miura et al. 2002), anti-Helicobacter 

pylori (Cwikla et al. 2010) and anti-inflammatory 

activity (Johnson 2011). 

Modern research has shown that sage’s essential 

oil can improve the memory at which it gives 

progressive effect in the managing Alzheimer’s 

disease (Perry et al. 2010). Oil extracted from Salvia 

spp. contains 1, 8-cineole (eucalyptol), and borneol 

which used as antimicrobial (Ayrle et al. 2016; Ozkan 

et al. 2010) and in the fragrance industry (Fellah et al. 

2006; Vantarakis et al. 2018). 

Compost is used for plant nutrition which 

considers as the cornerstone of nutrient resources for 

conserving soil fertility. It plays numerous roles in 

soil fertility and productivity including: providing 

soils with humus that improves the physical 

properties of soil, improving the soil’s capacity to 

hold water, rebuilding soil structure, increasing the 

capability of the soil’s molecules to exchange cation 

(Akhtar et al. 2016; Medina et al. 2015; Mtui 2009). 
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Vermicompost is a peat-like material formed from 

earthworms (Eisenia fetida) in a non-thermophilic 

process. It is excellent nutrient-rich organic fertilizer 

and soil conditioner as well as having high porosity, 

high water-holding capacity and high microbial 

activity (Atiyeh et al. 2002; Singh et al. 2011).  

Vermicompost contains different growth 

regulators like cytokinins and auxins which is 

produced by earthworm’s indigenous microorganisms 

or by earthworms (Arancon et al. 2008; Atiyeh et al. 

2000). Also, it contains large amounts of humic 

substances which reveal considerable impacts on 

plant performance (Atiyeh et al. 2002).  

Teas of compost and vermicompost were 

produced through mechanical extraction and aeration 

methods which usually involve the addition of 

nutrient supplements (El-Haddad et al. 2014). The 

primary reason for producing compost and 

vermicompost teas is to transfer beneficial micro-

organisms including aerobic bacteria, fungi, 

actinomycetes, fine particles of organic matter, as 

well as soluble chemical nutrients into an aqueous 

phase, which can be used in treating plants either as a 

surface spraying to plant foliage or as soil irrigators 

(Joshi et al. 2014; Kim et al. 2015; Pane et al. 2016). 

In addition, they assist in disease suppression (Zaller 

2006).   

In the soil application, the nutrients and 

microorganisms will move into the root zone and 

affect the rhizosphere of the plant. When the tea is 

implemented to plant foliage, it will affect the plant 

immediately. Therefore, it is believed that nutrients 

and growth regulators or phytohormones extracted 

from compost and vermicompost have stimulating 

effect on root development and plant growth (Singh 

et al. 2010; Tejada et al. 2008). 

This investigation aims to study the effectiveness 

of compost, vermicompost and/or their teas, on 

growth parameters, nutrient contents and oil% of 

Salvia officinalis.  

 

 

Sandy soil was used to study the efficiency of using 

compost and vermicompost as well as their teas on 

the growth performance of Salvia officinalis under 

greenhouse conditions. The soil was collected from 

El-Ismalia station, Soil, Water and Environmental 

Res. Inst., A.R.C. Giza, Egypt. Samples were air-

dried, crushed and sieved through a 2 mm sieve and 

analyzed at the Dept., Soil, Water and Environmental, 

Res. Inst., A.R.C. Giza, Egypt. The chemical analysis 

was conceded in accordance with the procedures 

outlined by Richards (1954), whereas the physical 

analysis was carried out according to Jackson (1973). 

The chemical and physical characteristics of the soil 

are presented in (Table 1). 

 

 Physical and chemical characteristics of the used sandy soil 

Soil characteristics Value Soil characteristics Value 

Particle size distribution % 

Clay 3.00 Coarse sand 89.4 

Silt 7.60 Textural class sandy 

Soil physical properties    

Bulk density (g /cm3) 1.78 Soil moisture at field capacity % 12.39 

Total porosity % 39.75 Soil moisture at wilting point % 5.18 

Soil chemical properties  

pH (1:2.5, soil water suspension) 7.72 CaCO3 % 1.28 

EC (1:5 dS.m-1) 0.195 Organic matter% 0.14 

Available macro and micro nutrients (mg/kg) 

N 15.05 S 0.79 

P 4.85 Mn 0.92 

K 60.75 Zn 0.48 

Fe 5.30 Cu 0.05 

Soluble cations (soil past mmolec L-1) Soluble anions (soil past mmolec L-1) 

Ca+2 1.09 CO3
-2 0 

Mg+2 0.39 HCO3
- 0.4 

Na+ 0.40 Cl- 1.07 

K+ 0.06 SO4
-2 0.47 



  

 

 

 

Seeds of Salvia officinalis L. were obtained from 

ENZA ZADEN Company, Hungary.  

A pot experiment was executed under greenhouse 

conditions at Soil, Water and Environmental Res. 

Inst., A.R.C. Giza, Egypt. This experiment was 

designed to estimate the influence of compost, 

vermicompost, and their teas (Table 2), on the growth 

performance and nutrient contents of Salvia 

officinalis (El-Haddad et al. 2014).   

 

 Treatments of the compost and vermicompost used in the pot experiment 

T
re

at
m

en
t 

(1
) 

Mature compost One-ton Rice straw 

+ 5L* Trichoderma harzianum and Phanerochaete chrysosporium 1:1 

+ 2-ton Cattle dung (2%N) 

+ 25 kg Rock phosphate (18%P2O5) 

+ 25 kg Feldspar (12 %) K2O   

**Vermicompost 

T
re

at
m

en
t 

 (
2

) Mature compost One-ton Rice straw 

+ 5L *Trichoderma harzianum and Phanerochaete chrysosporium 1:1 

+ 15kg Ammonium sulfate (20.6%N) 

+ 3kg Superphosphate (12%P2O5) 

+15kg Potassium sulfate (48%K2O) 
**Vermicompost 

T
re

at
m

en
t 

(3
) 

Mature compost One-ton Rice straw 

+ 2ton Cattle dung (2%N) 

+ 25kg Rock phosphate (18%P2O5) 

+25kg Feldspar (12%K2O) **Vermicompost 

T
re

at
m

en
t 

(4
) 

Mature compost One-ton Rice straw 

+ 15kg Ammonium sulfate (20.6%N) 

+ 3kg Superphosphate (12%P2O5) 

+15kg Potassium sulfate (48%K2O) **Vermicompost 

* 5L from each Trichoderma harzianum NRRL 13019 (0.321 g. d. w/100ml) and Phanerochaete chrysosporium NRRL 6359 

(0.2608 g. d. w/100ml)  

** Vermicompost was prepared by daily addition of equal amount from immature compost (collected at the end of thermophilic 

phase) to worms’ weight Eisenia fetida and this process was continued for up to 90 days 

 

 

Plants were cultivated with 30 cm diameter and 6 

kg sandy soil plastic pots. The pots were divided into 

four different treatments and each treatment contains 

two groups (mature compost and vermicompost). The 

experimental design is displayed in Table (2). Ten 

replicates were used for each treatment. Plants were 

watered once a week. The amount of irrigation water 

was applied according to the daily reference 

evapotranspiration (ETo) computed from 10 daily 

climatic data, which were obtained from the Central 

Laboratory of Agricultural Climate CLAC (2004). 

The plants were collected twice a year by harvesting 

the aerial part of each plant 10 cm above the soil 

surface. The first cut was accomplished after 6 

months of planting. The second cut was accomplished 

after two months of the first one.   

Compost and vermicompost were solely mixed 

with sandy soil in amounts equivalent to 47.62 m3 / 

hectare according to the recommendation of the 

Egyptian Ministry of Agriculture (El-Haddad et al. 

2014).   

Compost and vermicompost teas were prepared 

by drenching mature compost or vermicompost, 

produced from the four selected treatment in tap 

water at ratio 8:1 water, then 50 ml sugarcane 

molasses and 100 ml yeast 105 cfu/ ml were added 

and the mixture was aerated for 3 days using pump 

model SE-304, made in Germany. Compost and 

vermicompost teas were added solely, by spraying, 

using two methods (i.e. direct to the soil or to both 

soil and the aerial part of the plant).  

Addition of the tea was performed four times for 

each cut within two- week interval in between. The 

first addition was done two weeks after emergence 

and the last one was conducted two weeks previously 

to the last cut. At each addition, 100ml tea /pot was 



 

used in soil application. While for soil and foliar 

application, the dose (100 ml/pot) was divided into 

two equal portions for each location. Foliar 

feeding was applied by spraying the teas on the 

leaves. 

The general characteristics of compost, 

vermicompost, compost tea, and vermicompost tea, 

produced from the four treatments and used in this 

experiment are presented in (Tables 3a and 3b).  

 Main characteristics of mature compost and vermicompost formed from rice straw treated with different 

supplements

 

 Main characteristics of the prepared compost tea and vermicompost tea 

 

 

 

 

 

 

 

 

 

 
Treatment (1): Rice straw + cattle dung + T. harzianum and P. chrysosporium 1:1 + Rock phosphate18%  

                         and feldspar 12%K2O 1:1 
Treatment (2): Rice straw + T.  harzianum and P. chrysosporium 1:1 + ammonium sulfate 20.6% N + 

                        Superphosphate 12% P2O5 + potassium sulfate 48% K2O 

Treatment (3): Rice straw + cattle dung + Rock phosphate18% P2O5 and feldspar12% K2O 1:1 
Treatment (4): Rice straw + ammonium sulfate 20.6% N + superphosphate12% P2O5+potassium sulfate 48% K2O 

 

 

Vegetative growth, in the form of fresh and dry 

weights of herb (g / plant), total N, P, K % were 

estimated in accordance with the method stated by 

Jackson (1973) at the end of each cut. 

 

 

The proportion of essential oil was estimated in the 

harvested sage at the Department of Medicinal and 

Aromatic Plants, Horticulture Institute, El-Dokki, 

Agricultural Research Center, Giza, Egypt. The 

essential oil percentage in the new herb was evaluated 

in accordance with Pharmacopeia (1963). 

 

 

The obtained results were analyzed using (SAS 

2006). Tukey's Multiple Range Test (HSD) was used 

to test significance between means at level 0.05. The 

model used for statistical analyses was the one-way 

analysis.  

 

                   Parameters  

 measured 

 

Treatments 

 

C/N 

 

Bulk 

Density 

(kg/m
3
) 

Soluble N 

(mg/kg) 
Total 

N 

g/Kg 

Organic 

Matter 

g/Kg 

Organic 

Carbon 

g/Kg 

Total 

 P 

g/Kg 

Total 

K 

g/Kg NH
4

+
 NO

3

-
 

C
o

m
p

o
st

 

Treatment (1) 17 639 42.5 449.2 16.9 496 288 15 17.3 

Treatment (2) 20.6 278 157 712.3 24.2 860 499 16.7 17.9 

Treatment (3) 17.2 620 50.3 426.3 15.3 455 264 14.9 15.8 

Treatment (4) 21.3 203 203.3 606 24 882 512 16.6 17.7 

V
er

m
ic

o
m

p
o
st

 Treatment (1) 10.4 636.7 31.7 210.9 18.8 338 196 20.5 20.1 

Treatment (2) 11.2 572 40.37 191.9 18.8 364 211 28.1 24.8 

Treatment (3) 10.4 624.7 30.7 202.6 17.4 313 181 20 19.3 

Treatment (4) 11.8 516.7 37.3 196.4 16.6 339 196 26 22.8 

                      Parameters        

measured 

Treatments 

 

O.M 

ppm 

NH+
4 

ppm 

NO-
3 

ppm 

T.N 

ppm 

T.P 

ppm 

T.K 

ppm 

C
o

m
p

o
st

 t
ea

 Treatment (1) 8004.24 4.37 24.76 742.56 11000 12000 

Treatment (2) 2462.84 2.90 18.20 593.32 8200 9700 

Treatment (3) 7080.67 4.37 26.90 640.64 10500 11400 

Treatment (4) 2462.84 7.28 19.67 312.31 8000 8400 

V
er

m
ic

o
m

p
o
st

 

te
a 

Treatment (1) 12622.07 8.01 35.67 809.60 11200 13200 

Treatment (2) 8004.24 10.20 33.46 600.04 11500 11900 

Treatment (3) 8004.24 11.65 20.38 776.84 12200 12700 

Treatment (4) 
6464.96 9.47 33.48 416.68 8600 9000 



  

 

 

 

 

Data recorded in (Table 4) represent the germination 

rates of Salvia officinalis’ seeds as a result of 

applying compost, vermicompost and their teas. 

Germination percentages showed different responses 

to the applied treatments. The maximum significant 

percentages were documented with seeds treated by 

vermicompost, being 95% for all of the treatments 

(nos. 1, 2, 3 and 4). These results indicate that 

ingredients used in the preparation of vermicompost 

didn’t affect the germination percentage. 

Seeds treated with compost, which were prepared 

from rice straw augmented by organic amendments, 

exerted higher germination percentages compared to 

those augmented by inorganic amendments being 90 

and 80%, respectively. It is worth to mention that 

seeds treated by compost tea, vermicompost tea as 

well as untreated plants (control) recorded 

approximately the same germination percentage of 

70%. 

The positive effect of compost and vermicompost 

on various aspects of plant development has been 

attributed to beneficial changes of soil edaphic 

properties, in the form of improvement of physical 

and mechanical characteristics as well as increased 

bioavailability of mineral nutrients (Ievinsh 2011; 

Marinari et al. 2000). Most of the literature data 

attributed the beneficial effects of vermicompost on 

seed germination, growth, and the phytochemical 

concentration to the occurrence of macro- and micro-

elements that stimulate plant growth performance 

(Sinha et al. 2011). As well, it could be suggested that 

both of compost and vermicompost have the ability to 

improve the water holding capacity of the sandy soil 

which may be essential factor in increasing the 

germination percentage of seeds. 

 

  Germination percentages of Salvia officinalis seeds as affected by compost, vermicompost, compost tea and 

vermicompost tea prepared from different treatments 

 
Treatments supplemented with 

efficient inoculants* 

Treatments without efficient 

inoculants 

Control 

(Sandy soil) 
**With ***With **With ***With 

organic inorganic organic inorganic 

amendments 

(treatment 1) 

amendments 

(treatment 2) 

amendments 

(treatment 3) 

amendments 

(treatment 4) 

Compost 90 80 90 80 70 

Vermicompost 95 95 95 95 70 

Compost tea 70 70 70 70 70 

Vermicompost tea 70 70 70 70 70 

H.S.D at 5% 9  

* 5L from each Trichoderma harzianum NRRL 13019 (0.321 g. d. w/100ml) and Phanerochaete chrysosporium NRRL 6359 

(0.2608 g. d. w/100ml) at rat 1:1 /ton rice straw 

**Organic amendments/ ton rice straw                  *** Inorganic amendments/ton rice straw  

2ton Cattle dung (2%N)                    15kg Ammonium sulphate (20.6%N)  

 25kg Rock phosphate (18%P2O5)                   3kg Super phosphate (12%P2O5)  

25kg Feldspar (12%K2O)                  15kg Potassium sulfate (48%K2O) 

 

 

Data provided in (Table 5) reveal that all the tested 

parameters verified significant increments in response 

to the applied treatments when compared to the 

control. The performance of Salvia officinalis as 

indexed by shoot fresh weight recorded significant 

increment in plants supplemented by vermicompost, 

compared to those received compost. Plants either 

treated by compost or vermicompost formed from 

rice straw amended by organic amendments recorded 

significant increments in all the parameters compared 

to those treated by compost or vermicompost formed  



 

from rice straw augmented by inorganic amendments 

within the same treatments. Plants treated by 

vermicompost, formed from rice straw augmented by 

fungal inoculants and organic amendments (treatment 

no. 1), showed the highest significant values in shoot 

fresh weights, being 820 and 1152 g/plant for both 

cuts, respectively. While the lowest fresh weight was 

produced by plants treated with compost formed from 

rice straw supplemented with inorganic amendments 

(treatment no. 4), being 360 and 790 g/plant of both 

cuts in respective order. Results have shown that values 

of shoot dry weights performed likewise to those of shoot 

fresh weights, either in the first or second stages. 

Data documented in (Table 5) show that, in the 

first and second cuts, the values of oil (%) reached 

their highest significant values in plants treated by 

vermicompost, formed from treatment no. (1), being 

1.42 and 1.55%, respectively. While plants treated by 

compost formed from treatment no. (4), recorded the 

lowest values, of 1 and 1.33%, respectively.  

The maximum significant value of N (%) was 

recorded with plants treated by vermicompost, 

(treatment 1), being 2.8%. While plants treated by 

compost formed from treatment no. (4), recorded the 

lowest N%, being 1.65%. The corresponding values, 

in the second cut, reached 3.56 and 2.9% in 

treatments nos. 1 and 4, respectively.  

Values of total phosphorus and potassium% in the 

first and second cuts reached their highest 

concentrations in plants treated by vermicompost, 

formed from treatment no. (1), being 1.4, 1.68% and 

1.98, 2.29%, respectively.  

The chemical profile of plants obtained in this 

study were on the same track with those achieved by 

(El-Sherbeny et al. 2007; Khalil and El-Sherbeny 

2003; Pirdashti et al. 2010)  

Compost and vermicompost are rich in humic 

compounds that bind numeral mineral nutrients and 

continuously releasing them during their degradation 

(Chen et al. 2004). These humic compounds can 

stimulate the signaling systems of plant roots through 

binding to certain receptors (Canellas et al. 2002) or 

directly by affecting enzyme activities of numerous 

metabolic pathways (Vaughan et al. 1985). Also, in 

this concern, different researchers suggested that 

establishing various food sources to plants, especially 

organic fertilizers, is probably the main aspect that 

causes an increase in the photosynthetic efficiency 

which is responsible for ameliorating plant growth 

performance and yield as well as improving some 

bioactive substances that present in plants. 

(Amooaghaie and Golmohammadi 2017; 

Kazimierczak et al. 2014; Sinha et al. 2011). 

Also, these results are in line with those of (Liuc 

and Pank 2005), who exhibited that vermicompost 

can increase the growth, biomass, and essential oil 

production of Roman chamomile and they suggested 

that the stimulatory effect of vermicompost could be 

attributed to improving the mineral nutrition and 

enhancing the photosynthetic activity.  

 

 

Data presented in (Table 6) show that all the 

measured parameters in the first and second cuts of 

the tested treatments significantly increased 

compared to control. The values of the tested 

parameters were greater in the second cut, compared 

to the first one. The growth performance of plants 

treated by compost teas, made from compost 

supplemented by organic amendments (treatments 

No. 1 and 3) significantly increased, compared to 

those treated by compost teas, formed from compost 

augmented by inorganic amendments (treatments nos. 

2 and 4). The maximum significant accretion in shoot 

fresh weight was scored with plants augmented by 

compost tea formed from treatment no. 1, as soil and 

foliar application, being 460 and 700 g/plant of both 

cuts, respectively. The values of shoot dry weight 

performed similarly as those of shoot fresh weights 

for both first and second cuts.   

It should be stated that in both cuts, no significant 

variation was recorded in oil (%) between all the 

tested treatments. The highest increases in oil % in 

both cuts were recorded with plants treated by 

compost tea formed from treatment no. 1, through 

soil and foliar application, being 1.32 and 1.39 % in 

respective order. While the lowest percentages of oil 

in both cuts were recorded with plants treated by the 

compost tea produced from treatment no. 4, through 

soil application, being 1.18 and 1.3%, respectively. 

Total nitrogen (%), in the first cut, significantly 

increased in plants treated by compost tea as soil and 

foliar application when compared to plants treated by 

compost tea as a soil application with the similar 

treatments. In both first and second cuts, the N% 

significantly improved in plants treated by compost 

tea made from treatments 1 and 3 compared to those 

treated by teas formed from treatments 2 and 4. The 

maximum significant increase of N% was found in 

plants treated by compost tea formed from the 

treatment no. 1, as soil and foliar application in both 

cuts, being 1.84 and 2.38 % in respective order.  
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Treatment (1): Rice straw + cattle dung + T. harzianum and  P. 

chrysosporium 1:1 + Rock phosphate18%  and 

feldspar12%K2O 1:1 

Treatment (2):  Rice straw + T.  harzianum and P. 

chrysosporium 1:1 + ammonium sulfate 20.6% N + 

superphosphate 12% P2O5 + potassium sulfate 48% K2O 

Treatment (3): Rice straw + cattle dung + Rock phosphate18% 

P2O5 and feldspar12% K2O 1:1 

Treatment (4): Rice straw + ammonium sulfate 20.6% N + 

superphosphate12% P2O5+potassium sulfate 48% K2O 
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Treatment (1): Rice straw + cattle dung + T. harzianum and  P. 

chrysosporium 1:1 + Rock phosphate18%  and 

feldspar12%K2O 1:1 

Treatment (2):  Rice straw + T.  harzianum and P. 

chrysosporium 1:1 + ammonium sulfate 20.6% N + 

superphosphate 12% P2O5 + potassium sulfate 48% K2O 

Treatment (3): Rice straw + cattle dung + Rock phosphate18% 

P2O5 and feldspar12% K2O 1:1 

Treatment (4): Rice straw + ammonium sulfate 20.6% N + 

superphosphate12% P2O5+potassium sulfate 48% K2O 



 

Total phosphorus percentage of the first cut 

significantly increased in plants treated by compost 

tea formed from treatments 1 and 3 compared to 

those treated by teas prepared from treatments 2 and 

4. While for the second cut, no specific direction of 

results was obtained to discriminate between the 

treatments. The maximum significant increment in 

phosphorus (%) was scored in plants treated by 

compost tea formed from treatment no. 1, as soil and 

foliar treatment in both cuts being 1.28 and 1.39% in 

respective order.  

The values of K% were greater in the second cut 

plants in all the tested treatments compared to those 

of the first cut with the same treatments. The highly 

significant K% was documented in both cuts in plants 

treated by compost tea formed from treatment no. 1, 

as soil and foliar application being 1.7 and 1.9 % in 

respective order.  

The obtained results are in the same line with 

Pane et al. (2012), who reported that diversity of 

microbial profile in compost tea support plant leaves 

to absorb nutrients when it is applied as a foliar 

application, and when they added to soil, they support 

the root system to absorb nutrients from the soil. In 

this concern, Hargreaves et al. (2009) mentioned that 

compost tea improves the uptake of most 

macronutrients, micronutrients and show beneficial 

impact on strawberry’s yield. While Mohammed et al. 

(2010) reported that using compost tea as a soil 

application gave a better effect on all vegetative 

characteristics of pear trees and improves the 

chemical constituents of their leaves as well as fruit 

yield, compared to control treatments. 

Many researchers also reported that compost tea h

as similarly positive effects as a biofertilizer on sever

al plants like: origanum majorana, Edris et al. (2003), 

Ruta graveolens, El-Sherbeny et al. (2007)  and 

Plantago arenaria, Hendawy (2008). 

Various studies confirm the beneficial influence 

of compost tea as a foliar application on plant due to 

its direct nutrients supplying and/or its microbial 

functions (Pane et al. 2012; Pane et al. 2016; Pant et 

al. 2009).  

 

 

Data presented in (Table 7) show that all the 

treatments recorded significant increments in all the 

tested parameters compared to control. However, all 

the parameters under investigation, i.e. shoot fresh 

and dry weights, oil and N, P and K % reached their 

highest values in plants, treated with vermicompost 

tea, as soil and foliar amendments when compared to 

those treated only with soil application. The 

maximum values were obtained in plants treated by 

vermicompost tea formed from the treatment no. 1 

being 730, 196 g/plant, 1.47, 2.4, 1.38 and 2.19 for 

fresh and dry weights, oil, N, P and K% in the first 

cut, respectively. The corresponding values in the 

second cut were 1150, 270 g/plant, 1.64, 3.5, 1.68 and 

2.38 % in respective order. In this respect, Pant et al. 

(2009) stated that treatment of Pak choi (Chinese 

cabbage) with vermicompost tea increased the 

aboveground fresh and dry weights, leaf area as well 

as mineral contents. While Arancon et al. (2007); 

(Ievinsh 2011)  stated that vermicompost tea is a very 

effective plant growth promoter and is used as foliar 

spray easily. Also, Amooaghaie and Golmohammadi 

(2017) reported that using vermicompost tea as a 

foliar application achieved increment equal to 400 % 

in the yield of ‘pecan nuts’ as well as improving its 

resistance against insects. 

 

 

Vermicompost achieved stimulatory effect on the 

performance of Salvia officinalis in all considerations 

compared to those received compost. 

The ingredients used in the preparation of 

vermicompost, compost or their teas strongly affects 

its efficiencies. Plants treated by vermicompost, 

compost or their teas, formed from rice straw 

augmented by fungal inoculants and organic 

amendments, displayed the best growth performance 

in all parameters measured when compared to those 

prepared from other constituents. 

Using soil and foliar application supports the 

growth of Salvia officinalis and provides superior 

performance than soil application due to its direct 

nutrients supplying to leaves that causes roots 

simultaneously which consequently enhanced all 

vegetative characteristics and chemical constituents. 

Also, because a less leaching of nutrient is mainly 

found in a sandy soil. This investigation could suggest 

that leaves treatment may enhance nutrient use 

efficiency. 
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Treatment (1): Rice straw + cattle dung + T. harzianum and  P. 

chrysosporium 1:1 + Rock phosphate18%  and feldspar12%K2O 

1:1 

Treatment (2):  Rice straw + T.  harzianum and P. chrysosporium 

1:1 + ammonium sulfate 20.6% N + superphosphate 12% P2O5 + 

potassium sulfate 48% K2O 

Treatment (3): Rice straw + cattle dung + Rock phosphate18% 

P2O5 and feldspar12% K2O 1:1 

Treatment (4): Rice straw + ammonium sulfate 20.6% N + 

superphosphate12% P2O5+potassium sulfate 48% K2O 

 

 The authors declare that there are no 

conflicts of interest associated with this study. 

 
 This article is distributed under the terms of the 

Creative Commons Attribution 4.0 International License 

(http://creativecommons.org/licenses/by/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, 

provided you give appropriate credit to the original author(s) 

and the source, provide a link to the Creative Commons license, 

and indicate if changes were made. 

 

 

Akhtar N, Gupta K, Goyal D, Goyal A (2016) Recent advances 

in pretreatment technologies for efficient hydrolysis of 

lignocellulosic biomass. Environ Prog Sustain Energ 

35:489-511. https://doi.10.1002/ep.12257 

Amooaghaie R, Golmohammadi S (2017) Effect of 

vermicompost on growth, essential oil, and health of 

Thymus vulgaris. Compost Sci Util 25:166-177. 

https://doi.10.1080/1065657x.2016.1249314 

Arancon NQ, Edwards CA, Dick R, Dick L (2007) 

Vermicompost tea production and plant growth 

impacts. Biocycle 48:51. 

Arancon NQ, Edwards CA, Babenko A, Cannon J, Galvis P, 

Metzger JD (2008) Influences of vermicomposts, 

produced by earthworms and microorganisms from 

cattle manure, food waste and paper waste, on the 

germination, growth and flowering of petunias in the 

greenhouse. Appl Soil Ecol 39:91-99. https://doi.10. 

1016/j.apsoil.2007.11.010 

Atiyeh RM, Edwards CA, Subler S, Metzger JD (2000) 

Earthworm-processed organic wastes as components 

of horticultural potting media for growing marigold 

and vegetable seedlings. Compost Sci Util 8:215-223. 

https://doi.10.1080/1065657x.2000.10701994 

Atiyeh RM, Lee S, Edwards C, Arancon N, Metzger J (2002) 

The influence of humic acids derived from earthworm-

processed organic wastes on plant growth. Bioresour 

Technol 84:7-14. https://doi.10.1016/s0960-8524(02) 

00017-2 

Ayrle H, Mevissen M, Kaske M, Nathues H, Gruetzner N, 

Melzig M, Walkenhorst M (2016) Medicinal plants-

prophylactic and therapeutic options for 

gastrointestinal and respiratory diseases in calves and 

piglets? A systematic review. BMC Vet Res 12:89. 

https://doi.10.1186/s12917-016-0714-8 

Canellas LP, Olivares FL, Okorokova-Facanha AL, Facanha 

AR (2002) Humic acids isolated from earthworm 

compost enhance root elongation, lateral root 

emergence, and plasma membrane H+-ATPase activity 

in maize roots. Plant Physiol 130:1951-1957. https:// 

doi.10.1104/pp.007088 

Chen Y, Clapp CE, Magen H (2004) Mechanisms of plant 

growth stimulation by humic substances: The role of 

organo-iron complexes. J Soil Sci Plant Nutr 50:1089-

1095. https://doi.10.1080/00380768.2004.10408579 

http://creativecommons.org/licenses/by/4.0/
https://doi.10.1002/ep.12257
https://doi.10.1080/1065657x.2016.1249314
https://doi.10.1080/1065657x.2000.10701994
https://doi.10.1016/s0960-8524(02)00017-2
https://doi.10.1016/s0960-8524(02)00017-2
https://doi.10.1186/s12917-016-0714-8
https://doi.10.1080/00380768.2004.10408579


 

Cwikla C, Schmidt K, Matthias A, Bone KM, Lehmann R, 

Tiralongo E (2010) Investigations into the antibacterial 

activities of phytotherapeutics against Helicobacter 

pylori and Campylobacter jejuni. Phytother Res 

24:649-656. https://doi.10.1002/ptr.2933 

Durling N, Catchpole O, Grey J, Webby R, Mitchell K, Foo L, 

Perry N (2007) Extraction of phenolics and essential 

oil from dried sage (Salvia officinalis) using ethanol–

water mixtures. Food Chem 101:1417-1424. 

https://doi:10.1016/j.foodchem.2006.03.050 

Edris AE, Shalaby A, Fadel HM (2003) Effect of organic 

agriculture practices on the volatile aroma components 

of some essential oil plants growing in Egypt II: sweet 

Marjoram (Origanum marjorana L.) essential oil. 

Flavour Fragr J 18:345-351. https://doi.10.1002/ffj. 

1235 

El-Haddad ME, Zayed MS, El-Sayed GAM, Hassanein MK, 

Abd El-Satar AM (2014) Evaluation of compost, 

vermicompost and their teas produced from rice straw 

as affected by addition of different supplements. Ann 

Agr Sci 59:243-251. https://doi.10.1016/j.aoas.2014. 

11.013 

El-Sherbeny S, Khalil M, Hussein M, Aly MS (2007) Effect of 

sowing date and application of foliar fertilizers on the 

yield and chemical composition of rue (Ruta 

graveolens L.) herb. Herba Pol 54:47-56. 

Fellah S, Diouf PN, Petrissans M, Perrin D, Romdhane M, 

Abderrabba M (2006) Chemical composition and 

antioxidant properties of Salvia officinalis L. oil from 

two culture sites in Tunisia. J Essent Oil Res 18:553-

556. https://doi.10.1080/10412905.2006.9699165 

Gorai M, Gasmi H, Neffati M (2011) Factors influencing seed 

germination of medicinal plant Salvia aegyptiaca 

L.(Lamiaceae). Saudi J Biol Sci 18:255-260. 

Hargreaves JC, Adl MS, Warman PR (2009) Are compost teas 

an effective nutrient amendment in the cultivation of 

strawberries? Soil and plant tissue effects. J Sci Food 

Agric 89:390-397. https://doi.10.1002/jsfa.3456 

Hendawy S (2008) Comparative study of organic and mineral 

fertilization on Plantago arenaria plant. J Appl Sci Res 

4:500-506. 

Ievinsh G (2011) Vermicompost treatment differentially affects 

seed germination, seedling growth and physiological 

status of vegetable crop species. Plant Growth Regul 

65:169-181. https://doi.10.1007/s10725-011-9586-x 

Jackson M (1973) Estimation of phosphorus content: Soil 

chemical analysis. Printer Hall, New Delhi, India.  

Johnson JJ (2011) Carnosol: A promising anti-cancer and anti-

inflammatory agent Cancer Lett 305:1-7. https://doi. 

10.1016/j.canlet.2011.02.005 

Joshi R, Singh J, Vig AP (2014) Vermicompost as an effective 

organic fertilizer and biocontrol agent: effect on 

growth, yield and quality of plants. Rev Environ Sci 

Biotechnol 14:137-159. https://doi.10.1007/s11157-

014-9347-1 

Kazimierczak R, Hallmann E, Rembiałkowska E (2014) 

Effects of organic and conventional production 

systems on the content of bioactive substances in four 

species of medicinal plants. Biol Agric Hortic 31:118-

127. https://doi.10.1080/01448765.2014.977948 

Khalil M, El-Sherbeny S (2003) Improving the productivity of 

three Mentha species recently cultivated under 

Egyptian condition. Egypt J Appl Sci 18:285-300. 

Kim MJ, Shim CK, Kim YK, Hong SJ, Park JH, Han EJ, Kim 

JH, Kim SC (2015) Effect of aerated compost tea on 

the growth promotion of lettuce, soybean, and sweet 

Corn in organic cultivation. Plant Pathol J 31(3):259-

268.  https://doi.10.5423/PPJ.OA.02.2015.0024 

Kintzios SE (2003) Sage: The genus Salvia. CRC Press, 

Amsterdam: Harwood Academic. 

Liuc J, Pank B (2005) Effect of vermicompost and fertility 

levels on growth and oil yield of Roman chamomile. 

Sci Pharm 46:63-69. 

Marinari S, Masciandaro G, Ceccanti B, Grego S (2000) 

Influence of organic and mineral fertilisers on soil 

biological and physical properties. Bioresour Technol 

72:9-17.  https://doi.10.1016/s0960-8524(99)00094-2 

Martins N, Barros L, Santos-Buelga C, Henriques M, Silva S, 

Ferreira IC (2015) Evaluation of bioactive properties 

and phenolic compounds in different extracts prepared 

from Salvia officinalis L. Food Chem 170:378-385. 

https://doi.10.1016/j.foodchem.2014.08.096 

Medina J, Monreal C, Barea JM, Arriagada C, Borie F, 

Cornejo P (2015) Crop residue stabilization and 

application to agricultural and degraded soils: A 

review. Waste Manag 42:41-54. https://doi.10.1016/ 

j.wasman.2015.04.002 

Miura K, Kikuzaki H, Nakatani N (2002) Antioxidant activity 

of chemical components from sage (Salvia officinalis 

L.) and thyme (Thymus vulgaris L.) measured by the 

oil stability index method. J Agr Food Chem 50:1845-

1851. https://doi.10.1021/jf011314o 

Mohammed S, Fayed T, Esmail A, Abdou N (2010) Growth, 

nutrient status and yield of Le-Conte pear trees as 

influenced by some organic and biofertilizer rates 

compared with chemical fertilizer. Bull  Fac Agric 

Cairo Univ 61:17-32. 

Mtui GY (2009) Recent advances in pretreatment of 

lignocellulosic wastes and production of value added 

products. Afr J Biotechnol 8. 

Ozkan G, Sagdic O, Gokturk RS, Unal O, Albayrak S (2010) 

Study on chemical composition and biological 

activities of essential oil and extract from Salvia 

pisidica. LWT-Food Sci Technol 43:186-190. 

https://doi.10.1016/j.lwt.2009.06.014 

Pane C, Celano G, Villecco D, Zaccardelli M (2012) Control of 

Botrytis cinerea, Alternaria alternata and Pyrenochaeta 

lycopersici on tomato with whey compost-tea 

applications. Crop Prot 38:80-86. https://doi.10.1016/ 

j.cropro.2012.03.012 

Pane C, Palese AM, Spaccini R, Piccolo A, Celano G, 

Zaccardelli M (2016) Enhancing sustainability of a 

processing tomato cultivation system by using 

bioactive compost teas. Sci Hortic 202:117-124. 

https://doi.10.1016/j.scienta.2016.02.034 

Pant AP, Radovich TJK, Hue NV, Talcott ST, Krenek KA 

(2009) Vermicompost extracts influence growth, 

mineral nutrients, phytonutrients and antioxidant 

activity in pak choi (Brassica rapacv. Bonsai, 

Chinensis group) grown under vermicompost and 

https://doi.10.1002/ptr.2933
https://doi:10.1016/j.foodchem.2006.03.050
https://doi.10.1080/10412905.2006.9699165
https://doi.10.1002/jsfa.3456
https://doi.10.1007/s10725-011-9586-x
https://doi.10.1007/s11157-014-9347-1
https://doi.10.1007/s11157-014-9347-1
https://doi.10.5423/PPJ.OA.02.2015.0024
https://doi.10.1016/s0960-8524(99)00094-2
https://doi.10.1016/j.foodchem.2014.08.096
https://doi.10.1016/j.wasman.2015.04.002
https://doi.10.1016/j.wasman.2015.04.002
https://doi.10.1021/jf011314o
https://doi.10.1016/j.lwt.2009.06.014
https://doi.10.1016/j.scienta.2016.02.034


  

 

 

chemical fertiliser. J Sci Food Agric 89:2383-2392. 

https://doi.10.1002/jsfa.3732 

Pearson DA, Frankel EN, Aeschbach R, German JB (1997) 

Inhibition of endothelial cell-mediated oxidation of 

low-density lipoprotein by rosemary and plant 

phenolics. J Agr Food Chem 45:578-582. https://doi. 

10.1021/jf9603893 

Perry EK, Pickering AT, Wang WW, Houghton PJ, Perry NSL 

(2010) Medicinal plants and alzheimer's disease: from 

ethnobotany to phytotherapy. J Pharm Pharmacol 

51:527-534. https:doi.10.1211/0022357991772808. 

Pharmacopoeia B (1963) The pharmaceutical press 17 

Bloomsbury Square London, WCL  1210 pp.  https:// 

doi.org/10.1002/jps.2600521226  

Pirdashti H, Motaghian A, Bahmanyar MA (2010) Effects of 

organic amendments application on grain yield, leaf 

chlorophyll content and some morphological 

characteristics in soybean cultivars. J Plant Nutr 

33:485-495. https://doi.10.1080/01904160903506233 

Richards LA (1954) Diagnosis and improvement of saline and 

alkali soils vol 78. vol 2. LWW. 

 SAS (2006) Statistical Analysis System, SAS User’s Guide 

Statistics. SAS Institute Inc., Editor, Cary, N.C.  

Singh R, Gupta RK, Patil RT, Sharma RR, Asrey R, Kumar A, 

Jangra KK (2010) Sequential foliar application of 

vermicompost leachates improves marketable fruit 

yield and quality of strawberry (Fragaria×ananassa 

Duch.). Sci Hortic 124:34-39. https://doi.10.1016/ 

j.scienta.2009.12.002 

Singh RP, Embrandiri A, Ibrahim MH, Esa N (2011) 

Management of biomass residues generated from palm 

oil mill: vermicomposting a sustainable option. Resour 

Conserv Recycl 55:423-434. https://doi.10.1016/j. 

resconrec.2010.11.005 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sinha RK, Hahn G, Singh PK, Suhane RK, Anthonyreddy A 

(2011) Organic farming by vermiculture: Producing 

safe, nutritive and protective foods by earthworms 

(Charles Darwin's friends of farmers). Am J Exp Agric 

1:363. 

Tejada M, Gonzalez JL, Hernandez MT, Garcia C (2008) 

Agricultural use of leachates obtained from two 

different vermicomposting processes. Bioresour 

Technol 99:6228-6232. https://doi.10.1016/j.biortech. 

2007.12.031 

Vantarakis A, Birmpa A, Constantinou P, Dedes C, Bellou M, 

Sazakli E, Leotsinidis M (2018) Antibacterial and 

antiviral effect of essential oils combined with non-

thermal disinfection technologies for ready-to-eat 

Romaine lettuce. J Nutr Food Res Technol 1:24-32. 

https://doi.10.30881/jnfrt.00007 

Vaughan D, Malcolm R, Ord B (1985) Influence of humic 

substances on biochemical processes in plants. In:  Soil 

organic matter and biological activity. Springer, pp 77-

108. 

Wellwood CR, Cole RA (2004) Relevance of carnosic acid 

concentrations to the selection of rosemary, 

Rosmarinus officinalis (L.), accessions for 

optimization of antioxidant yield. J Agric Food Chem 

52:6101-6107. https://doi.10.1021/jf035335p 

Zaller JG (2006) Foliar spraying of vermicornpost extracts: 

effects on fruit quality and indications of late-blight 

suppression of field-grown tomatoes. Biol Agric 

Hortic 24:165-180. https://doi.10.1080/01448765. 

2006.9755017 

https://doi.10.1002/jsfa.3732
https://doi.10.1080/01904160903506233
https://doi.10.1016/j.scienta.2009.12.002
https://doi.10.1016/j.scienta.2009.12.002
https://doi.10.30881/jnfrt.00007
https://doi.10.1021/jf035335p.
https://doi.10.1080/01448765.2006.9755017
https://doi.10.1080/01448765.2006.9755017

