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ABSTRACT 
 

The present work was carried out at a private Farm in Sammenoud area, 
Gharbieh Governorate during the two successive seasons of ۲۰۱۱-۲۰۱۲ and ۲۰۱۲-
۲۰۱۳. The present study aimed to investigate the effect of bio fertilizers (VAM fungi 
and phosphorine) and foliar spray of plant extracts (garlic and aloe) on some 
vegetative growth (plant height, fresh and dry weight) essential oil percentage and 
chemical constituents of sage (Salvia officinalis L.) plant under different water stress 
conditions (plants irrigated every ۱٥, ۳۰ and ٤٥ days). 

The results showed that irrigation of plants every ۱٥ and ۳۰ days were effective 
in increasing the productivity of vegetative growth, essential oil percentage and uptake 
of N,P and K % in sage. Spraying plants with garlic extract was more effective than 
aloe extract at in improving the productivity of vegetative growth, essential oil 
percentage and uptake of N, P and K content. Plants treated with VAM fungi were 
effective in increasing the productivity of vegetative growth, essential oil percentage 
and uptake of N, P and K %. 

 
INTRODUCTION 

 
Sage (Salvia officinalis L.) plant, Fam. Lamiaceae is a perennial herb 

indigenous in Southern Europe, cultivated in central Europe and found now in 
temperature climate regions. It is now almost entirely utilized in the food 
industry as a flavoring and seasoning herb and condiment. Large quantities 
have been used in the commercial meat packing and processing. Sage is 
also a most important ingredient of mixed herb as well as being used in 
herbal teas for medicinal purposes, (Haridi, ۱۹۸۷).  

Water stress in plant influences many metabolic processes and the 
extent of its effects depend on drought severity. The optimization of irrigation 
for the production of fresh herbs is important since water is a major 
component of the fresh produce and affects both weight and quality, (Jones 
and Tardien, ۱۹۹۸). Drought stress limits the production of ۲٥ % of the world 
land, (Delfine et al., ۲۰۰٥). Water deficit in plant may lead physiological 
disorders, such as a reduction in photosynthesis and transpiration and in the 
case of aromatic plant may cause changes in the yield, (Sarker et al., ۲۰۰٥).  

The importance of using biofertilizers is to reduce the amount and cost 
of chemical fertilizers and to eliminate environmental pollution, (Abd EL-
Fattah, ۱۹۹۸). Biofertilizers are generally capable of inducing beneficial effect 
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on a compatible host based on altering the rhizospher flora, by seed or soil 
inoculation with certain organisms. Biofertilizers mainly comprise phosphate 
dissolvers or Vesicular Arbuscular Mycorrhizae (VAM). These organisms may 
affect their host plant by one or more mechanisms such as nitrogen fixation, 
production of growth promoting substance or organic acids, enhancing 
nutrients uptake or protection against pathogens. The significant effect of 
biofertilizers may be due to the effect of different strain groups and nutrients 
mobilizing microorganisms which increased levels of extractable minerals 
(EL-Kramany et al., ۲۰۰۰). Khater (۲۰۰۱) found that caraway plants receiving 
Phosphorine inoculation were significantly taller, had more fresh and dry 
weights of leaves, stems and whole plant in addition to higher N, P and K % 
in herb per plants over than uninoculated control plants. Shalan et al. (۲۰۰۱) 
observed that Phosphorine biofertilizer resulted in the highest values of 
vegetative growth of Matricaria chamomilla  plant when compared with 
control plants. Abo EL-Ala (۲۰۰۲) showed that roots colonization by N-fixers 
and P-dissolving bacteria significantly improved marjoram and basil plant 
growth as compared with control. Eisa (۲۰۰٤) found that all biofertilizer 
treatments increased the vegetative growth and N, P and K % in Salvia 
officinalis L. plants.  Abbaspour et al. (۲۰۱۲) indicated that when the 
arbuscular mycorrhiza (AM) were inoculated to pistachio (Pistacia vera L.), 
plant growth was higher for well-watered than for water-stressed plants, and 
that P, and K contents in AM treated shoots were greater than those in non-
AM shoots under well-watered conditions and drought stress, while N content 
was higher under drought stress conditions. Gholamhosini et al. (۲۰۱۳) 
mentioned that irrespective of the mycorrhizal species and the drought stress 
intensity, sunflower inoculated plants produced more dry matter and were 
highest in P and N % in both leaves and seeds.     

Different plant extracts also affect plant growth.  Helmy (۱۹۹۲) 
remarked that soil side dressing of garlic extract at ۲٥۰ mg DW / plant gave 
the best results in increasing the number of flowers of summer squash plants. 
Lindsey et al. (۲۰۰۲) showed that aloe extract could be used to improve the 
germination, vegetative growth and flowering of plants. EL- Shayeb (۲۰۰۹) 
reported that spraying aloe extract at ۷٥ % significantly increased potassium 
content the next value was with garlic extract at ۷٥ %. of Oenothera biennis 
plant. El-Shayeb (۲۰۰۹) declared that the highest concentration of aloe 
extract increased fresh and dry weights of Oenthera biennis flowers. Mady 
(۲۰۰۹) showed that treating Majorana hortensis and Salvia officinalis plants 
with garlic extract concentration at ٥۰ or ۱۰۰ % stimulated fresh and dry 
weights in the two cuts. Ahmed et al. (۲۰۱٤) indicated that, most treatments of 
some medicinal plant extracts (garlic at ٥۰ % and Aloe vera with four 
concentrations ۲٥ ,٥۰, ۷٥ and ۱۰۰ %), significantly increases plant height, 
number of branches, dry weight of herb and essential oil yield compared with 
control on basil (Ocimum basilicum) plant. Helmy (۲۰۰۳) found that the 
highest fixed oil percentages were obtained from the treatment irrigated every 
۳ week and fertilized with half does of NPK - recommended rate combined 
with both biofertlizers (biogen + phosphorin) in both seasons of roselle plants.  
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The major objective of the present study was to investigat the effect 
of some sources of biofertilizers and some plant extracts and their 
combinations on the growth, essential oil percentage and chemical content of 
sage (Salvia officinalis L.) plant under different water stress conditions.  

 
MATERIALS AND METHODS 

 
The field experiment was conducted during the two successive 

seasons of ۲۰۱۱/۲۰۱۲ and ۲۰۱۲/۲۰۱۳ at a private Farm in Sammanoud, 
Gharbieh Governorate, Egypt. Seeds of sage were obtained from Arish, 
North Sinai, Egypt.  Seeds were sown in prepared nursery beds on October 
۱٥th in both seasons. The growing seedlings were transplanted after ۸۰ days 
from sowing at ۲۰ cm apart on the eastern side of rows in an irrigated soil. 
The experimental area was divided into ۱٫٥ x ۳ m plots, each containing five 
ridges ۱٫٥ m at ٦۰ cm distance.  Each row contained ٥ plants ۳۰ cm apart (۲٥ 
plants per plot). Soil samples were obtained at ۳۰ cm depth from soil surface 
and were analyzed at laboratories of Agriculture Research Center, Ministry of 
Agriculture.The soil physical and chemical properties are presented in Table 
(A). 
 
Table (A):Some physical and chemical characteristics of the 

experimental soil before the two seasons. 

 
The experimental design was split– split plot design with ۳ replicates. 

Main plots were assigned for water stress of ۱٥, ۳۰ and ٤٥ days ( I۱, I۲ and I۳ 
respectively) . Sub-plot were assigned for biofertilizer treatments control (C), 
Phosphorine (P) and Vesicular Arbuscular ycorrhizae VAM (M). The Sub-sub 
plots were foliar spray with plant extracts; Aloa extract (A) and Garlic extract 
(G), were distributed randomly. Three water stress treatments combined with 
two application rates of plant extracts and three applications of bio fertilizers 
formed ۱۸ interaction treatments.  
 
 

The analysis ۱st season ۲nd season 
Physical 
Sand % 
Silt % 
Clay % 
Soil texture 
Chemical 
pH 
Organic matter % 
Available nutrients    
N (mg / kg) 
P (mg / kg) 
K (mg / kg) 
Fe (mg / kg) 
Mn (mg / kg) 

 
۲۷٫۳٥ 
۳۰٫۸۹ 
٤۱٫٥۷ 
clay 
 
۷٫۹ 
۱٫۸٥ 
 
۲٦۳ 
۲٥٫۷ 
٥۳۹ 
٥٫۲۹ 
۳٫٥۳ 

 
۲۷٫۷۹ 
۳۱٫۷٤ 
٤۱٫۱۳ 
clay 
 
۸٫۱ 
۱٫۹۳ 
 
۲۹۰ 
۲۷٫۳ 
٥۲۷ 
٥٫۰٥ 
۳٫۸۹ 
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Preparation of inoculums:  
Sage seedlings were inoculated before transplanting with dissolved 

bacteria (۱ kg/ fed) in ٥-liter water and ۱۰۰ g arabic gum was applied, and the 
root of sage seedlings were dipped in this suspension for ۱۰ minutes after 
one month from transplanting. The soil inoculation was repeated by bacteria 
fertilizers at ٤ kg/fed, mixed with wet soft soil (۱:۱۰ ratio) into the root 
absorption zone of the plant then covered with the fine soil and irrigated 
immediately during the both seasons. Bacteria fertilizer (Phosphorine) was 
prepared as described by (El-Zeiny et al., ۲۰۰۱). The soil of the used pots 
was mixed with VAM spores as described by Musandu and Giller (۱۹۹٤). The 
spores count was found to be about ۱۳۲ spores / ۱ g soil. This soil which 
contained mixture of VAM spores, mycelia and chopped roots was applied at 
about ٥۰g /plant, and was incorporated into the soil before irrigation of the soil 
and transplanting. 
Preparation of the plant extract:  
   Aloe extract was prepared as described by Wilfred et al. (۱۹۹۰). 
Garlic extract was prepared as described by El- Desouky et al. (۱۹۹۸). Foliar 
spray of aloe and garlic extracts at ۷٥ % for each one sprayed twice every ۲۱ 
days in the both seasons. 
Harvesting: 
 Sage plants were harvested twice yearly by cutting the aerial parts of 
each plant (۱۰-cm) above the soil surface. The first cut was at the ۱٥th May 
(at commencement of the flowering), while the second one was done four 
months after the first cut.  
Data recorded 
  A random sample of four plants from each experimental unit were 
taken at the harvesting stage at two cuts in both seasons for determination of 
vegetative growth (plant height, fresh and dry weight).  
 Essential oil percentage was determined in the dried leaves samples 
(۱۰۰g) by subjecting to hydro distillation using modified Clevenger traps in 
British Pharmacopeia (۲۰۰۰).  
 Plant samples were analyzed at the laboratory of the Medicinal and 
Aromatic Plants Dept., Hort. Institute, Agric. Res. Center. At cutting date herb 
was dried in an electric oven at ۷۰C° for ۲٤ hr. according to A.O.A.C. (۱۹۷۰), 
then finely ground for chemical determination of NPK. The total nitrogen was 
determined according to the method of Jackson (۱۹٦۷) by a modified micro-
Kjildahle apparatus. But, Phosphorus was determined calorimetrically 
according to the method of Murphy and Reily (۱۹٦۲). While, Potassium was 
measured using Flame photometer as described by Wilde et al. (۱۹۸٥).  
Statistical analysis: 
 All the obtained data were statistically analyzed of variance (ANOVA) 
in split-split plot design. The treatment means were compared using the least 
significant difference (L.S.D.) test at ٥٪ as described by Gomez and Gomez 
(۱۹۸٤),  
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RESULTS AND DISCUSSION 
 

Vegetative growth characters:      
 Effect of water stress:  

Data in Table (۱) showed that vegetative growth (plant height 
fresh and dry weight) of sage plants was influenced by water stress. Water 
intervals of ۳۰ and ۱٥ days stimulated plant growth and elongation as 
compared with water stress at ٤٥ days interval. The most effective irrigation 
treatment was ۳۰ days irrigation intervals. It has been shown that several 
biochemical parameters could be affected by moderate water stress due to 
changes in hormone and enzyme activities. Abscisic acid is a plant hormone 
that is produced in the roots in drying soils and it is transported by water flow 
in xylem to the shoot for regulating the shoot physiology and limits stomata 
conductance (Kang and Zhang, ۲۰۰٤). It is well known that water is lost 
through transpiration, and CO۲ is absorbed for photosynthesis through 
stomata. Therefore, any variation in stomata opening will affect stomatal 
conductance and photosynthesis rate. Reduced stomatal conductance in 
early stages of water stress inhibits transpiration rate more than it reduces 
the intercellular CO۲ concentration, which is the driving factor for 
photosynthesis. The advantage of water stress irrigation at ۳۰ days intervals 
is that moderate deficit irrigation would maintain a favorable plant water 
status, while the roots in the dry side promote the increase in abscisic acid 
production and decrease the stomatal conductance (Saeed et al., ۲۰۰۰). 
However, at severe water stress, the leaf water potential in mesophyll cells 
decreases and stomata will close to a greater extent that inhibits the 
photosynthesis rate, which is known as hydraulic signaling (Taiz and Zeiger, 
۲۰۰۲). 

 These results are in agreement with those obtained by Nour Eldeen 
(۲۰۱۰) on majoram, Cerekovic et al. (۲۰۱۳) on Ribes nigrum L. plant,  and 
Stagnari et al. (۲۰۱٤) on citrus. 
Effect of biofertilizers:  

It is also clear from data in Table (۱) that biofertilizers (VAM fungi and 
Phosphorine) enhanced vegetative growth (plant height fresh and dry 
weights) of Salvia officinalis plants at the two cuts in both seasons, and VAM 
treatment was the superior in this respect. VAM fungi gave a significant 
superiority in vegetative growth characters at the first cut in the two seasons  
in comparison to treated plants with Phosphorine biofertilizer. The promoting 
effect of VAM fungi on vegetative growth could be due to the increase in both 
number and length of stem internodes. It is clearly known that VAM fungi play 
an important role in enhancing plant growth and metabolism. Such results 
may be attributed to the main role of VAM fungi to achieve maximum growth 
by increasing uptake of soil phosphate more than other nutrients and its 
translocation to the host root through a specific efficient active mechanism 
(Cooper and Tinker, ۱۹۷۸). The positive effect of VAM may be due to its 
improving effect on photosynthesis and respiration in addition to its roles in 
cell division and development of meristematic tissues (Mengel and Kirkby, 
۱۹۸۲). The increment in phosphorus uptake could accelerate cell division and 
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growth, energy transfer, signal transduction, biosynthesis of macromolecules, 
photosynthesis and respiration (Plaxton and Carswell, ۱۹۹۹). In addition, 
VAM inoculation could be associated with substantial improve in phosphorus 
uptake and increasing phosphorus concentration in plant tissues (Mohamed 
and Saad, ۲۰۰٤).  
These results are in harmony with the findings of Nasseem et al. (۲۰۰۰) on 
sodan-grass, Shalan (۲۰۰۱) on chamomile, Helmy (۲۰۰۳) on roselle, Kandeel 
and Sharaf (۲۰۰۳) on marjoram and Eisa (۲۰۰٤) on sage. 
Effect of plant extracts: 

Data dealing with the effect of plant extracts on the vegetative growth 
(plant height, fresh and dry weights of sage plants) during the two cuts in the 
both growing seasons were presented in Table (۱). Spraying sage plants with 
garlic extract produced the highest values of  growth parameters when 
compared with the treatment of aloe extract, which gave the lowest values of 
these characters in the two cuts of  both seasons. The superiority of plant 
growth with spraying of  garlic extract might be attributed to the fact that garlic 
extract contains considerable amounts of plant nutrients, especially sulfur, in 
addition to the protective effect of garlic extract against most plant pathogen 
infections, (Lampkin, ۱۹۹٤). Regarding the growth enhancing potential of 
garlic extract moght be attributed to being contain natural sources of many 
growth promoting substances (macro and micronutrients, GA۳). The fresh 
extracts of Allium sativum can be used to improve the vegetative growth of 
many plants, (El-Desouky et al., ۱۹۹۸).    

These results are in agreement with those obtained by Youssef 
(۱۹۹۷) on Delphinum ajacis L., Antirrhinum majus L. and Callistephus 
chinenis plants, Tartoura et al. (۲۰۱۳) on squash.  
Effect of the interaction treatments :  

Data presented in Table (۲) disclosed that plant height  fresh and dry 
weights per plant significantly increased due to the interaction effect among 
irrigation stress, bio-fertilizers and plant extracts. Irrigating plants every ۳۰ 
days with VAM fungi inoculation and spraying by garlic extract produced the 
highest values of vegetative growth characters at the two cuts in both 
seasons. Whereas, the lowest values were obtained from the plants irrigated 
every ٤٥ days without bio-fertilizers and sprayed with aloe extract. Regarding 
interactions between foliar application and biofertilizer treatments, data in the 
same table showed that, fertilized plants with VAM fungi inoculation and 
sprayed with garlic extract had better vegetative growth parameters. These 
increases may be attributed to the phosphate solubilizing bacteria of 
Phosphorine inoculums, which may have played a great role in contributing 
growth hormones, such as auxins, gibberellins or cytokinins, which could 
stimulate plant growth (EL-Sheekh, ۱۹۹۷). Sheng Wu et al. (۲۰۱۳) on citrus 
using AMF under water stress, indicated that AM colonization produced a 
positive effect on plant growth and photosynthesis, even under drought 
stress. This review provides an overview of possible mechanisms involved in 
DS tolerance through improved water and nutrient uptake (especially P, Mg, 
K and Ca nutrition); effective spatial configuration of root system, 
carbohydrates. 
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Essential oil percentage: 
Effect of water stress:  

The essential oil percentage in the dried herb of sage plants varied 
by water stress (all ۱٥, ۳۰ and ٤٥ days) treatments (Table, ۳). Irrigated plants 
all ۱٥ or ۳۰ days increased the essential oil percentages in sage herb when 
compared with Irrigated plants at ٤٥ days. The highest oil percentage 
obtained from the irrigated plants all ۳۰ days were ۱٫۰۲ and ۰٫۹۷% 
respectively,in the first and second cuts of first growing seasons, were and 
these values were significant as compared with irrigated plants at ۱٥ or ٤٥ 
days in the two cuts during first season. While the least oil percentages were 
۰٫۷۷ and ۰٫۸۸ % produced from irrigated plants all ٤٥ days. The same trend 
was observed In the second season as in the first one. Shoala (۱۹۹۲) 
indicated  that  irrigation had a significant effect on the oil production of 
lemongrass (Cymbopogon citratus L.) plant. The highest oil % was produced 
in most cases with ۳۰ days irrigation intervals.  
These results are in agreement with those obtained by Nour Eldeen(۲۰۱۰) on 
majorum. 
Effect of biofertilizers : 

Treatments with vesicular arbuscular Mycorrhizae (VAM) and 
Phosphorine, as shown in Table (۳), clearly showed that inoculation with 
VAM fungi produced the highest values of the essential oil percentage, were 
۱٫۰۰ and ۰٫۹۳ % when compared with phosphorine biofertilizer ۰٫۹۱ and ۰٫۸٦ 
% respectively, at both cuts through first season,. The differences between 
inoculated sage plants with VAM fungi and phosphorine biofertilizer were 
significant increases the essential oil percentage in the dried herb at two cuts, 
of first season., the same trend was observed as in the first one in the second 
season. Khater (۲۰۰۱) noticed that caraway essential oil % in fruits was 
significantly increased with treating plants by Phosphorine inoculation when 
compared to untreated plants. Kandeel and Shaeaf (۲۰۰۳) showed that 
essential  oil percentage of marjoram herb was considerably influenced by 
inoculation with Vesicular Arbuscular Mycorrhizae fungi plus application of 
half or full doses of NPK compared with control plants (full dose NPK).  
          These results are in agreement with those obtained by Eisa (۲۰۰٤) on 
sage.  
Effect of plant extracts:  

Data illustrated the effect of plant extracts on the essential oil 
percentage in the dried herb of plants are presented in Table (۳). It revealed 
that during first season, application of garlic extract caused an increase in the 
essential oil percentage (۰٫۹۳ and ۰٫۸۸ % in two cuts, respectively). The 
increment in the second cut during the first season was significant if 
compared to sprayed plants with aloe extracts. Also, in the second season 
the essential oil percentage increased in sage herb  when sprayed with garlic 
extract and this increment was significant if compared with aloe extracts at 
the both cuts.  

These results are in agreement with those obtained by Mady (۲۰۰۹) 
on Majorana hortensis and Salvia officinalis plants and Ahmed et al. (۲۰۱٤) 
on basil 
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 Table (۳): Effect of irrigation, bio fertilizers and plant extracts on  

essential oil % of Salvia officinalis L. plant at the two cuts 
during ۲۰۱۱/۲۰۱۲ and ۲۰۱۲/۲۰۱۳ seasons. 

    I = irrigation    G = Garlic extract    A = Aloa extract    P = Phosphorine     M= Mycorrhizae 
 
Effect of the interaction treatments :  

It is clear from the data in Table (٤) that there was significant effect of 
interaction between water stress, biofertilizers plus plant extracts on the 
essential oil percentage of herb compared with plants uninoculated with 
mycorrhizae or phosphorine biofertilizer.   
 
Table (٤):  Effect  of  the  interaction  treatments on essential oil (%)  of 

Salvia officinalis L. plant at the two cuts during ۲۰۱۱/۲۰۱۲ and 
۲۰۱۲/۲۰۱۳ seasons. 

 
Treatments 

Essential oil (%) 
۱st seasons ۲nd seasons 

۱st  cut ۲n   cut ۱st  cut ۲n   cut 
 
 
 
I۱ 

 
C 

A ۰٫۸٤ ۰٫۷٥ ۰٫۹۰ ۰٫۷۸ 
G ۰٫۸٤ ۰٫۸۰ ۰٫۸۷ ۰٫۷۷ 

 
P 

A ۰٫۹۲ ۰٫۸۷ ۰٫۹٥ ۰٫۸۲ 
G ۰٫۹۲ ۰٫۸۷ ۰٫۹٥ ۰٫۸۳ 

 
M 

A ۰٫۹٥ ۰٫۹۲ ۰٫۹۷ ۰٫۹٥ 
G ۰٫۹۸ ۰٫۹۲ ۰٫۹۷ ۰٫۹٦ 

 
 
 
I۲ 

 
C 

A ۰٫۹۲ ۰٫۸۷ ۰٫۹۷ ۰٫۸٤ 
G ۰٫۹۳ ۰٫۸۸ ۰٫۹۷ ۰٫۸٥ 

 
P 

A ۰٫۹۸ ۰٫۹۷ ۰٫۹۸ ۰٫۹۸ 
G ۱٫۰۰ ۰٫۹۸ ۱٫۰۰ ۰٫۹۸ 

 
M 

A ۱٫۱۱ ۱٫۰۰ ۱٫۱۱ ۱٫۰۹ 
G ۱٫۲۰ ۱٫۱۰ ۱٫۲۰ ۱٫۱۰ 

 
 
 
I۳ 

 
C 

A ۰٫۷۸ ۰٫۷٥ ۰٫۷۷ ۰٫۷۱ 
G ۰٫۷۹ ۰٫۷٦ ۰٫۸۱ ۰٫۷۲ 

 
P 

A ۰٫۸۱ ۰٫۷۲ ۰٫۸٤ ۰٫۷۲ 
G ۰٫۸۱ ۰٫۷۳ ۰٫۸٥ ۰٫۷۳ 

 
M 

A ۰٫۸۷ ۰٫۸۲ ۰٫۹۳ ۰٫۸۲ 
G ۰٫۹۰ ۰٫۸٥ ۰٫۹٤ ۰٫۸۷ 

 
Treatments 

Essential oil percentage / plant 
۱st seasons ۲n seasons 

۱st  cut ۲n   cut ۱st  cut ۲n   cut 
Irrigation 
I۱ ۰٫۹۱ ۰٫۸٥ ۰٫۹۲ ۰٫۸٥ 
I۲ ۱٫۰۲ ۰٫۹۷ ۱٫۰٤ ۰٫۹۷ 
I۳ ۰٫۸۳ ۰٫۷۷ ۰٫۸٦ ۰٫۷٥ 
L.S.D at ۰٫۰٥ ۰٫۰۱۰ ۰٫۰۱۸ ۰٫۰۰٦ ۰٫۰۰٥ 
Plant Extracts 
A ۰٫۹۱ ۰٫۸٥ ۰٫۹۳ ۰٫۸٥ 
G ۰٫۹۳ ۰٫۸۸ ۰٫۹٥ ۰٫۸٦ 
L.S.D at ۰٫۰٥ ۰٫۰۰٦ ۰٫۰۰۸ ۰٫۰۱۰ ۰٫۰۱۰ 
Bio fertilizers 
C ۰٫۸٥ ۰٫۸۰ ۰٫۸۸ ۰٫۷۸ 
P ۰٫۹۱ ۰٫۸٦ ۰٫۸٦ ۰٫۸۷ 
M ۱٫۰۰ ۰٫۹۳ ۱٫۰۲ ۰٫۹٥ 
L.S.D at ۰٫۰٥ ۰٫۰۰۷ ۰٫۰۰۱ ۰٫۰۰٤ ۰٫۰۰٥ 
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L.S.D at ۰٫۰٥ ۰٫۰۱۹ ۰٫۰۲۰ ۰٫۳۱ ۰٫۰۳۰ 
   I = irrigation    G = Garlic extract   A = Aloa extract    P = Phosphorine     M= Mycorrhizae 
 
In the first season, the maximum essential oil percentage were produced 
from irrigated plants all ۳۰ days, inoculated with mycorrhizae and sprayed 
with garlic extract, were ۱٫۰۰ and ۰٫۹۸ % at two cuts, respectively. The 
percentage for increasing are over irrigated plants all ٤٥ days (۰٫۸٤ and ۰٫۷٥ 
%) by ۱۳٫۷ and ۲۳٫۷ % in two cuts, respectively. Similar effect was obtained 
of the second season. The data recorded in the season confirmed those of 
the first one. Helmy (۲۰۰۳) found that the highest fixed oil percentages were 
obtained from the treatment irrigated every ۳ week and fertilized with half 
does of NPK - recommended rate combined with both biofertlizers (biogen + 
phosphorin) in both seasons of roselle plants. These results are in agreement 
with those obtained by Ahmed et al. (۲۰۱٤) on basil  plant.  
Nitrogen, phosphorus and potassium uptakes:      
Effect of water stress:  

Data in Table (٥) clearly showed that nitrogen percentage in herb 
tissues was found to be influenced by water stress at different rates. The 
moderate water stress (at ۳۰ days irrigation intervals) stimulates the uptake of 
nutrients in both seasons as compared with ۱٥ and ٤٥ days irrigation 
intervals. Skinner et al. (۱۹۹۹) indicated that moderate water stress 
successfully increased N uptake and reduced the potential for NO۳

- leaching 
under environmental conditions, which allowed adequate root development. 
This was reflected positively on increasing N concentration in cabbage plants. 
On the other hand, water stress treatments were associated with a decrease 
in P and K concentration in plant (Kang and Zhang ۲۰۰٤). It is obvious that 
soil nutrients availability is a function of soil chemistry and regulated by the 
dynamic changes of soil moisture. For the nutrient transport from the  
soil to the root surface, mass flow and diffusion are two different 
mechanisms. Water stress treatments reduce both mass of flow and diffusion 
rates and the release of slowly released nutrient into available form. To 
explain these results, we should mention that diffusion is the main 
mechanism for the movement of phosphorus and potassium to the root 
surface and it contributes with more than ۹۰ % for P and ۸۰ for K from the 
whole P and K uptake, (Marschner ۱۹۹٥).    Helmy (۲۰۰۳) indicated that 
irrigated roselle plant every ۱ week and fertilized  with ٥۰ % NPK 
recommended rate + biogen + phosphorin produced the highest anthocyanin 
content as well as N, P and K contents in both seasons.  
Effect of biofertilizers: 

According to the data in Table (٥) colonization of plant roots by 
arbuscular mycorrhizal fungi can greatly increase the plant uptake of nitrogen 
phosphorus and potassium. The most prominent contribution of arbuscular 
mycorrhizal fungi to plant growth is due to uptake of nutrients by extra radical 
mycorrhizal hyphae. The utilization of soil nutrients may depend more on 
efficient uptake of phosphate, nitrate, ammonium and potassium from the soil 
solution even at stress conditions (e.g. water stress) than on mobilization 

 
 



J. Plant Production,  Mansoura Univ., Vol. (٦) ٥, June, ۲۰۱٤ 

processes in the rhizosphere (George et al., ۱۹۹٥). These results are in 
agreement with those obtained by Eisa (۲۰۰٤) on sage. 
 
 
Effect of plant extracts: 

The data of N, P and K (%) in herb of plants were shown in Table (٥). 
The results clearly demonstrated that, garlic extract  caused a slight increase 
in the percentage of N, P and in herb during both cuts in the two cuts during 
both seasons. the differences between sparing  with garlic  and aloe extracts 
were significant in the all cut in the two seasons. Concerning the effect of 
plant extracts spraying, it is clear that plant spraying with garlic extract was 
the superior treatment on enhancing nutrients uptake by plants. This could be 
attributed to the protective effect of garlic extracts against plant pathogens, 
which improved plant vitality, growth and the efficiency of nutrients uptake. 
These results are in agreement with those obtained by Tartoura et al. (۲۰۱۳) 
on squash. 
Effect of the interactions treatments : 

Data presented in Table (٦) disclosed that the nitrogen, phosphorus 
and potassium concentrations significantly increased due to the interaction 
effect among irrigation intervals, biofertilizers and plant extract treatments.  
Irrigation the plants every ۳۰ days with inoculum plants with VAM fungi and 
spraying by Garlic extract produced the highest values of nutrients 
concentrations of N% in plant tissues, and Irrigation the plants every ۱٥ days 
with inoculums plants with VAM fungi and spraying by Garlic extract 
produced the highest values of nutrients concentrations of P and K % in plant 
tissues. Omirou et al. (۲۰۱۳) on watermelon plants using water stress (W)  
and no water stress (NW) ) and using AM fungi (non mycorrhiza (NM) and 
with mycorrhiza (M)  mentioned significant reduction of root -N and -P 
content. Inoculation of plants grown under water stress resulted in a 
significant increase of water use efficiency. Heidari and Karami  (۲۰۱٤) on 
sunflower using water stress treatment (W۱=۹۰,W۲ =۷۰ and W۳=٥۰ % of field 
capacity) and two different mycorrhiza species, mentioned that by increasing 
water stress from control (W۱) to (W۳) treatment, the content of potassium in 
seeds significantly decreased due to water stress but water stress up to W۲ 
treatment increased the content of phosphorus, nitrogen and oil content of 
seeds. These results are in agreement with those obtained by Eisa (۲۰۰٤) on 
sage. 

It could be recommended that irrigating plants every ۳۰ days, 
inoculated with VAM fungi and sprayed with garlic extract  gave the highest 
values of vegetative growth characters as well as essential oil percentage 
and N %.  
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ف�ي  كون�ات الكیماوی�ھتأثیر التسمید الحیوي و المستخلصات النباتی�ة عل�ى النم�و والم

 .مریمیھ تحت ظروف الاجھاد المائىنبات ال
 ***الس�ید اب�و الع�لا عیس�ى،**احم�د عل�ى موس�ى،*حكم�ت یحی�ى مس�عود،*عب�د الق�ادرھشام ھاش�م 

 .***السید أحمد السید نور الدینو
 .جامعة المنصورة –زراعة كلیة ال –قسم الخضر و الزینة * 
  .جامعة المنصورة  -كلیة الزراعة  - الاراضىقسم  **

 مركز البحوث الزراعیة –معھد بحوث البساتین  –قسم بحوث النباتات الطبیة والعطریة  ***
        

-۲۰۱۱خ��لال الموس��مین المتت��الیین  س��منود محافظ��ھ الغربی��ھبمدین��ة خاص��ھ  اجری��ت ھ��ذه الدراس��ة ف��ي مزرع��ة
ال����رش و  )فوس����فورین و میكروھی����زا(اس����تخدام الاس����مدة الحیوی����ة لدراس����ة ت����أثیر  ۲۰۱۲-۲۰۱۳،   ۲۰۱۲

ط���ول النب���ات و ال���وزن الط���ازج و الج���اف (الخض���رى  عل���ي النم���و) الث���وم  والص���بار(المستخلص���ات النباتی���ھ ب
ت ظ�روف الاجھ�اد تح�الن�امى مریمی�ھ ف�ي نب�ات ال الكیمیائی�ة كون�اتوالم والنس�بة المئوی�ة للزی�ت الطی�ار,)للعشب
 . )یوم ٤٥و ۳۰و۱٥نباتات تروى كل (  المائى

والنس�بة المئوی�ة  الخض�رى النم�والى زیادة مؤثرة ف�ى ك�ل أدى یوم  ۳۰و۱٥رى النباتات كل أظھرت النتائج أن 
تلق��یح النبات��ات بفط��ر المیك��وھیزا ال��ى تحس��ین دى أوأیض��ا . نیت��روجین والفوس��فور والبوتاس��یومزی��ت الطی��ار واللل

 نیت�روجین والفوس�فور والبوتاس�یومزی�ت الطی�ار وامتص�اص الوالنس�بة المئوی�ة لل الخض�رى النمو من كل صفات
 ،فى تحسین النمو الخضرى وكذلك مستخلص الثوم كان افضل من مستخلص الصبار

ی�وم ورش�ھا بمس�تخلص الث�وم بالاض�افة ال�ى تلق�یح النبات�ات بفط��ر  ۳۰ك�ل المریمی�ة رى نبات�ات ول�ذلك نوص�ى ب�
زی��ت الطی��ار و للالنس��بة المئوی��ة والنم��و الخض��رى ص��فات اعل��ى الق��یم م��ن حی��ث للحص��ول عل��ى ك��وھیزا المی

 .نیتروجینال
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Table (۱): Effect of irrigation, biofertilizers and plant extracts treatments on plant height, plant fresh and dry weight 
of Salvia officinalis L. plant.  

Treatments 

Plant height (cm)  Fresh weight (g / plant)  Dry weight (g / plant) 
۱st seasons ۲nd seasons  ۱st seasons ۲nd seasons  ۱st seasons ۲nd seasons 

۱st cut ۲nd cut ۱st cut ۲nd 
cut 

 ۱st cut ۲nd cut ۱st cut ۲nd cut  ۱st cut ۲nd cut ۱st cut ۲nd cut 

  Irrigation  
I۱ ٦٦٫۳٤ ۳۷٦ ٫٤٥۸٫۲۱ ۳۹٫٥۲  ٥٤۲٫٥۸ ٥۳۷٥٤ ٫٥٦۱٫۲۱ ٥۳٤٫۱۰  ۱٥۱٫٦٤ ۱٥٥٫۳۱ ۱٤٦٫۱۹ ۱٥٤٫٤۹ 
I۲ ۷٥٫۸٤ ٤۳٫٤٦ ۷۷٫۳۰ ٤٥٫۹۰  ٦٥٥٫۱۰ ٦٥۲٫۳۹ ٦٤۷٫۷۰ ٦٥۲٫٤۱  ۱۹٤٫٦٥ ۲۰۸٫۲۲ ۱۸۷٫٤۰ ۲۰۲٫۷٥ 
I۳ ٥٥٫٥٥ ۳۲٫۰٥ ٦۷٫٦٤ ۳٥٫۷۸  ٤۲٦٫٥۷ ٤۱٦٫۳۸ ٤٤٥٫٥۷ ٤۲۹٫۷۷  ۱۱۲٫۸۰ ۱۱۰٫۸٤ ۱۰۷٫۹۹ ۱۱۲٫۷۹ 
L.S.D at ۰٫۰٥ ۲٫۸۲ ۱٫٥٦ ۱٫۳٦ ۰٫۷٦  ۲٫٥۲ ۱٫٥٥ ۱٫۲۹ ۰٫٦٦  ۱٫٥۹ ۰٫٦٥ ۱٫٤۷ ۰٫۱۳ 
  Plant Extracts  
A ٦٤٫۸٤ ۳۷٫۲۱ ٦٦٫۹٦ ۳۹٫۷٥  ٥۳۷٫۰۳ ٥۲٥ ٦٫٥٥۳۹٫۷٥ ٥۳٤٫۷۰  ۱٥۱٫۰۷ ۱٥٤٫٤۷ ۱٤٤٫٦۳ ۱٥٤٫۷۰ 
G ٦٦٫۹۸ ۳۸٫۱۰ ٦۸٫٤۷ ٤۱٫۰٥٤٥٫  ٥۸۰ ٥٤٤٫۳۳ ٥٤۹٫۹۰ ٥٤۲٫۸۲  ۱٥٤٫۹۹ ۱٦۱٫۷۸ ۱٤۹٫۷٦ ۱٥۸٫٦٥ 
L.S.D at ۰٫۰٥ ۰٫۹۸ ۰٫۹۰ ۰٫٦۳ ۰٫٥۷  ۱٫۲۳ ۱٫۳۲ ۱٫۱٤ ۱٫٤٤  ۰٫۹٦ ۰٫۰۷ ۰٫٤۱ ۰٫۱٥ 
  Bio fertilizers  
C ٦۰٫۲۰ ۳٤٫۳۰ ٦۱٫۹۰ ۳٦٫٦۸  ٤۷٦٫٦۰ ٤۷۳٫٤۷ ٤۹٦٫۲۰ ٤۸٤٫۰۹  ۱۲۸٫٤٥ ۱۳۲٫۷۸ ۱۲٦٫۸۳ ۱۳۳٫۳۳ 
P ٦٦٫۷٤ ۳۷٦ ٫٥٥۸٫٥۹ ۳۹٫۷٥  ٦۳۲٫۱۹ ٥۲٤٫۱٥ ٥۳۷٫۷۳ ٥۲٤٫۲٤  ۱٥۰٫۱۱ ۱٥٥٫۱۳ ۱٤٥٫۲۲ ۱٥۳٫٦۷ 
M ۷۰٫۷۸ ٤۱٫۱۳ ۷۲٤٤٫ ٫٦٥۷٦  ٦۱٦ ٥٫٤٦۰۸٫۷۱ ٦۰۰٦ ٫٥٥۰۷٫۹٦  ۱۸۰٫٥۲ ۱۸٦٫٤٦ ۱٦۹٫٥۳ ۱۸۳٫۰۳ 
L.S.D at ۰٫۰٥ ۲٫۱۹ ۱٫۱۰ ۰٫۸۲ ۰٫۹۱  ۱٫۳٤۸ ۱٫۳۲ ۱٫۷۳ ۱٫٦۱  ۱٫۰۰ ۰٫۱٦ ۰٫٦۱ ۰٫۳٥ 

I = irrigation   G = Garlic extract      A = Aloa extract     P = Phosphorine     M = Mycorrhizae 
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Table (۲): Effect of the interaction between irrigation, biofertilizers and plant extracts treatments on plant height, 

plant fresh and dry weight of Salvia officinalis L. plant 

 
Treatments 

Plant height (cm) Fresh weight (g/plant) Dry weight (g/plant) 
۱st seasons ۲nd seasons ۱st seasons ۲nd seasons ۱st seasons ۲nd seasons 
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۱st  cut ۲nd cut ۱st  cut ۲nd cut ۱st  cut ۲nd cut ۱st cut ۲nd cut ۱st  cut ۲nd cut ۱st  cut ۲nd cut 
 
 
 
I۱ 

 
C 

A ٥٥٫۷۸ ۳۳٫۰۰ ٥۷٫٤۰ ۳٦٫۰۳ ٤۲۷٫۹ ٤۳٥٫۱۲ ٤٦۸٫۱٤٥٦٫٤ ٥۷ ۱۱۳٫۷۹ ۱۱٤٫۳٤ ۱۱٤٫۲٥ ۱۱۸٫٦۹ 
G ٥۹٫۸۳ ۳۳٫۲۳ ٦۱٫۲۳ ۳٦٫۳۳ ٤۷٤٫۷۳ ٤۷۰٫۷٤ ٥۷٤٫۷ ٤٦٥٫۳٥ ۱۲۰٫٦٦ ۱۲۸٫۸۹ ۱۱٦٫۱۲ ۱۲۳٫۷٤ 

 
P 

A ٦۸٫۷٥ ۳٦٫۰۰ ۷۰٫۱۳ ۳۸٫۲۰ ٥۱۳٫۱٥ ٥۰٥٫۷٤ ٥۸۸٤ ٫٥٥۷۸٫٥ ۱٤۱٫۹ ۱٤۲٫۷۹ ۱۳۲٫۷۳ ۱٤۱٫۹٤ 
G ۷۰.٤۱ ۳۸٫۱٦ ۷۲٫۱۳ ۳۸٫۱۳ ٥۱۳٫۲٥ ٥۰۹٫۹٥ ٥۱۸٫۱۲ ٤۸۳٫٦ ۱٤٥٫۳۰ ۱٤۷٫۱٦ ۱٤٥٫۳۸ ۱٤۲٫۰۸ 

 
M 

A ٦۹٤ ٫٥٦۲٫۱٦ ۷۳٫٥۳ ٤۳٫۳۰ ٦٦۱٫۹ ٦٤۲٫٤۱ ٦٤۸٫۸٦٥ ٥۱٫۳ ۱۹۱٫۷۹ ۱۹۲٫۱۹ ۱۸۳٫٦۱ ۱۹۷٫٥۱ 
G ۷۳٫۷۳ ٤۲٫۱٦ ۷٤٫۸۳ ٤٥٫۱۳ ٦٦ ٦٦٤٫٦۱٦٤ ٫٤۸٫۹ ٦٦۹٫٤ ۱۹٦٫٤۳ ۲۰٦٫٥۳ ۱۸٥٫۱۰ ۲۰۳٫۰۱ 

 
 
 
I۲ 

 
C 

A ۷۱٫۱٤ ٦۰٫۰٦ ۷۲٫٤۰ ٤۱٫۲۰ ٥۹۲٫۷٥ ٥۷۳٥ ٫٤۹۷٫۳ ٥۸٤٫۹٥ ۱٦۸٫۷۳ ۱۷٤٫۱۸ ۱٦٦٫٤٤ ۱۷٥٫٥۳ 
G ۷۱٫۷۳ ٤۰٫۳۰ ۷۳٫۳۳ ٤۲٫٦۰ ٥۹۲٫۸ ٦۱۸٫۰ ٦۰٥ ٦٫٥۸۹٫۰۳ ۱۷٤٫۲٤ ۱۸۸٫۷۸ ۱۷۳٫۳۳ ۱۷۷٫۰٦ 

 
P 

A ۷٥٫۱۰ ٤۳٫۸۳ ۷٦٫۹۰ ٤٥٫۰۰ ٦۷٥٫۹ ٦٦ ٦٦٥٫٥٥۸٫۷۳ ٦۷٤٫۲٥ ۲۰۰٫۳٦ ۲۱٥٫٦۱ ۱۹۳٫۳۳ ۲۱۰٫۰٤ 
G ۷۷٫٥۰ ٤٤٫۱۳ ۷۸٫۱٤ ٦۷٫۰٦ ٦۷۹٫۱۹ ٦۸۰٦٦ ٫٤۸٫۸٦ ٥۸٥٫۳ ۲۰٥٫۲٥ ۲۲۰٫۹٦ ۱۹٤٫۸ ۲۱٥٫٦٥ 

 
M 

A ۷۸٫۷٤٥٫٤ ٦۳ ۸۰٫۸۳ ٤۹٫۰۰ ٦۹۰٫۱۲ ٦۸٦٫۱ ٦۷۱٫۲٦ ٥۸۸٫٤۱ ۲۰۸٫٥۳ ۲۲۳٫۱٦ ۱۹٦٫۹ ۲۱۷٫۷۷ 
G ۸۰٫۸۰ ٤۷٫۰۰ ۸۲٫۱٥ ٦۰٦ ٫٥٦۹۹٫۸٦ ٦۹۰٫۹ ٦۷۳٦ ٫٦۹۲٫٥٥ ۲۱۰٫۸۱ ۲۲٦٫٦٦ ۱۹۹٫٦۳ ۲۲۰٫٤٥ 

 
 
 
I۳ 

 
C 

A ٤۹٫٥۰ ۲۹٫۰٥ ٦۲٫٥۰ ۳۱٫٥۰ ۳۸٤٫۰ ۳٦۸٫۸ ٤۰۸٫۹۳ ۳۹۸٫۷۳ ۹٤٫٥٤ ۹۳٫٤٥ ۹۲٫۱۷ ۱۰۰٫۲۲ 
G ٥۳٫۲۳ ۳۰٫۱۳ ٥٤٫٥٦ ۳۲٫٤٦ ۳۸۷٫٤٥ ۳۷٤٫۷۹ ٤۲۱٤ ٫٦٦۱۰ ۹۸٫۷۹ ۹۷٫۰۹ ۹۸٫٦۸ ۱۰٤٫۷٥ 

 
B 

A ٥٤٫۱٦ ۳۱٫۱٥٦٫ ٦۸۳ ۳٤٫۱٤ ٦۰۰٫٥ ۳۸۳٫۱٤ ٥۲٦٫۰٤ ٥۱۱٫۲۱ ۱۰۳٫۲۲ ۱۰۱٫۱٥ ۱۰۰٫۰۹ ۱۰٥٫٥۸ 
G ٥٤٫٥۳ ۳۲٫۰۰ ٥۷٫٤۰ ۳٦٫۰۰ ٤۱۱٫۱۹ ٤۰۰٫۱ ٤٥٦٫۰۸ ٤۱۲٫٦ ۱۰٤٫٦۷ ۱۰۳٫۱٥ ۱۰٥٫۰٤ ۱۰٦٫۷٥ 

 
M 

A ٦۰٫۸۰ ۳٤٫۲۳ ٦۲٫۱٦ ۳۹٫٤۰ ٤۸۷٫۱۲ ٤۷۸٫۷ ٤۸۰٫۰۲ ٤٦۸٫٥ ۱۳٦٫۸۲ ۱۳۳٫۳٦ ۱۲۲٫۱٦ ۱۲٥٫۱ 
G ٦۱٫۰٦ ۳٥٫۸۰ ٦۲٫٤۰ ٤۱٫۱٤ ٦۸۹٫۱۷ ٤۹۲٫۷٤ ٥۸۰٫۷۲ ٤۷۷٫٦ ۱۳۸٫۷۹ ۱۳٦٫۸٦ ۱۲۹٫۸۳ ۱۳٤٫۳۹ 

L.S.D at ٥٪ ۲٫۹۳۲ ۲٫٦۹۸ ۱.۸۸۱ ۱٫٦۹٦ ۳٫٦۷٥ ۳٫۹٦۳ ۳٫۳۷۲ ٤٫۳۲۸ ۲٫۸۷۸ ۰٫۲۲۱ ۱٫۲۲ ۰٫٤٦۱ 
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Table (٥): Effect of irrigation, bio fertilizers and plant extracts treatments on N, P and K concentration of Salvia 
officinalis L. plant. 

Treatments 

Nitrogen concentration (%)  Phosphorus concentration (%)  Potassium concentration (%) 
۱st seasons ۲nd seasons  ۱st seasons ۲nd seasons  ۱st seasons ۲nd seasons 
۱st  
cut 

۲nd 
cut 

۱st  
cut 

۲nd 
cut 

 ۱st  
cut ۲nd cut ۱st cut ۲nd 

cut 
 ۱st  

cut 
۲nd 
cut 

۱st  
cut ۲nd cut 

  Irrigation  
I۱ ۱٫٥۸٦ ۱٫٥۷٦ ۱٫٦۳۳ ۱٫٦۳٦  ۰٫۳۷۳ ۰٫۳۸۳ ۰٫۳۸۹ ۰٫۳۸۳  ۳٫۸٥٤ ۳٫۸۹۱ ۳٫۹۲٦ ۳٫۹٥۳ 
I۲ ۱٫۷٦٦ ۱٫۷۷۰ ۱٫۷۷٦ ۱٫۷۷۲  ۰٫۳۱٦ ۰٫۳۳۸ ۰٫۳۳۹ ۰٫۳٤۸  ۳٫٦۱۱ ۳٫٦٤۲ ۳٫٦۲۳ ۳٫۷۰٦ 
I۳ ۱٫٤۸۰ ۱٫٤۳۸ ۱٫٥۱۳ ۱٫٤۹۳  ۰٫۲٤۰ ۰٫۲۷۹ ۰٫۲٦٥ ۰٫۲۸۷  ۳٫۱۰۹ ۳٫۲٥۸ ۳٫۲٤۱ ۳٫۳۳٦ 
L.S.D at ۰٫۰٥ ۰٫۰۰۰۲ ۰٫۰۰۲۱ ۰.۰۰٤۷ ۰٫۰۰٤۷  ۰٫۰۰٤۷ ۰٫۰۰۱۳ ۰٫۰۰۰۱ ۰٫۰۰۳۸  ۰٫۰۲۹۲ ۰٫۰۷۸٦ ۰٫۰٤۷٥ ۰٫۰۰۰٦ 
  Plant Extracts  
A ۱٫٦۰٦ ۱٫٥۸٦ ۱٫٦۳٤ ۱٫٦۲٥  ۰٫۳۰٥ ۰٫۳۲۹ ۰٫۳۲٦ ۰٫۳۳٥  ۳٫٤۸۱ ۳٫٥۷٦ ۳٫٥٦٥ ۳٫٦٥۷ 
G ۱٫٦۱٦ ۱٫٦۰۳ ۱٫٦٤۷ ۱٫٦٤۲  ۰٫۳۱٤ ۰٫۳۳۸ ۰٫۳۳۷ ۰٫۳٤۳  ۳٫٥٦۸ ۳٫٦۱۸ ۳٫٦۲۸ ۳٫٦۷٤ 
L.S.D at ۰٫۰٥ ۰٫۰۱۱ ۰٫۰۱۱٥ ۰٫۰۱۰٥ ۰٫۰۱۱٤  ۰٫۰۱۱٤ ۰٫۰۱۱۲ ۰٫۰۱۱۸ ۰٫۰۰۹٤  ۰٫۱۱٥۹ ۰٫۱۱٦٦ ۰٫۱۰۸٤ ۰٫۱۱۲٤ 
  Bio fertilizers  
C ۱٫٥٥۰ ۱٫٥۲٤ ۱٫٥۷۲ ۱٫٥٥٦  ۰٫۲۷٤ ۰٫۳۰۳ ۰٫۲۹٦ ۰٫۳۰۸  ۳٫۲۸ ۳٫٤۱ ۳٫٤۱ ۳٫٤۳ 
P ۱٫٥۹۲ ۱٫٥۷۳ ۱٫٦۲٦ ۱٫٦۳٤  ۰٫۳۱٥ ۰٫۳۳٦ ۰٫۳۳۱ ۰٫۳٤٤  ۳٫٥۰ ۳٫٥٥ ۳٫٥٥ ۳٫٦۷ 
M ۱٫٦۹۰ ۱٫٦۸۷ ۱٫۷۲٤ ۱٫۷۱۱  ۰٫۳٤۰ ۰٫۳٦۲ ۰٫۳٦۷ ۰٫۳٦٥  ۳٫۷۸ ۳٫۸۲ ۳٫۸۱ ۳٫۸۸ 
L.S.D at ۰٫۰٥ ۰٫۰۰۰۱ ۰٫۰۰۲۲ ۰٫۰۰۳۷ ۰٫۰۰۳۷  ۰٫۰۰۳۷ ۰٫۰۰۰۱ ۰٫۰۰۰۱ ۰٫۰۰۳۰  ۰٫۰٥۰۸ ۰٫۰٤۸٤ ۰٫۰۳۸۳ ۰٫۰۰۱٤ 

 I = irrigation   G = Garlic extract      A = Aloa extract     P = Phosphorine     M= Mycorrhizae 
 
 
 

 
Treatments 

N (%) P (%) K (%) 
۱st seasons ۲nd seasons ۱st seasons ۲nd seasons ۱st seasons ۲nd seasons 
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Table (٦): Effect of the interaction treatments on N, P and K % of Salvia officinalis L. plant 

۱st  cut ۲nd cut ۱st  cut ۲nd cut ۱st  cut ۲nd cut ۱st cut ۲nd cut ۱st  cut ۲nd cut ۱st  cut ۲nd cut 
 
 
 
I۱ 

 
C 

A ۱٫٤۹٥ ۱٫٤۳٥ ۱٫٥۲۰ ۱.٥۱۳ ۰٫۳٥۱ ۰٫۳٥۸ ۰٫۳٦٦ ۰٫۳٦۳ ۳٫۷۱۱ ۳٫۸۸۸ ۳٫۸٦۸ ۳٫۹ 
G ۱٫٤۹۷ ۱٫٤۷۰ ۱٫٥۳۳ ۱٫٥۱۳ ۰٫۳٥۸ ۰٫۳٦۱ ۰٫۳۷۱ ۰٫۳٦۳ ۳٫۷۲۳ ۳٫۸٦٥ ۳٫۸۸ ۳٫۹۰۳ 

 
P 

A ۱٫٥۰۲ ۱٫٤۹٦ ۱٫٥۹۱ ۱٫٦۱٥ ۰٫۳۷٦ ۰٫۳۸۷ ۰٫۳۹۳ ۰٫۳۸٦ ۳٫۹۱ ۳٫۹۱۷ ۳٫۹٤۲ ۳٫۹۷ 
G ۱٫٥۲۲ ۱٫٥۲٤ ۱٫٥۹٥ ۱٫٦۳٦ ۰٫۳۸ ۰٫۳۹۳ ۰٫۳۹٦ ۰٫۳۸۹ ۳.۹۱۹ ۳٫۷٦۹ ۳٫۹٥ ۳٫۹۷٥ 

 
M 

A ۱٫۷٤۹ ۱٫۷٥٥ ۱٫۷۷۸ ۱٫۷٦۹ ۰٫۳۸۳ ۰٫۳۹۸ ۰٫٤۰۲ ۰٫۳۹٦ ۳٫۹۲۷ ۳٫۹٤۸ ۳٫۹٥۷ ۳٫۹۸٤ 
G ۱٫۷٥٦ ۱٫۷۷۹ ۱٫۷۸٤ ۱٫۷۷۰ ۰٫۳۹ ۰٫٤۰٥ ۰٫٤۰۹ ۰٫٤۰۲ ۳٫۹۳٦ ۳٫۹٥۹ ۳٫۹٦۳ ۳٫۹۹ 

 
 
 
I۲ 

 
C 

A ۱٫٦۸۳ ۱٫۷۱۳ ۱٫۷۰٤ ۱٫٦۸۰ ۰٫۲٤۷ ۰٫۲۹۸ ۰٫۲۷۸ ۰٫۲۹۹ ۳٫۱٥۳ ۳٫۱۹۲ ۳٫۱۹۱ ۳٫۲٦۷ 
G ۱٫۷۰۸ ۱٫۷۱۸ ۱٫۷۰۷ ۱٫۷۲٥ ۰٫۲٥۲ ۰٫۳۰۸ ۰٫۳ ۰٫۳۱ ۳٫٤٤۸ ۳٫٥۱۷ ۳٫٥٤۹ ۳٫۲۸ 

 
P 

A ۱٫۷۸۳ ۱٫۷۷۹ ۱٫۷۸۷ ۱٫۷۸٥ ۰٫۳۳۸ ۰٫۳٤۷ ۰٫۳٤۸ ۰٫۳٦۱ ۳٫٥۹۸ ۳٫٦٥٥ ۳٫٥٦۸ ۳٫۸۷٤ 
G ۱٫۷۸٥ ۱٫۷۹٥ ۱٫۷۹۷ ۱٫۸۰۷ ۰٫۳٤۱ ۰٫۳٥۲ ۰٫۳٥۳ ۰٫۳٦٤ ۳٫۷ ۳٫٦۷٤ ۳٫٥۷٥ ۳٫۸۸٤ 

 
M 

A ۱٫۸۱۲ ۱٫۸۰٥ ۱٫۸۲٥ ۱٫۸۱٥ ۰٫۳٥۹ ۰٫۳٦۲ ۰٫۳۷٦ ۰٫۳۷۷ ۳٫۸۸۲ ۳٫۸۹۸ ۳٫۹۱٥ ۳٫۹٦۳ 
G ۱٫۸۲۷ ۱٫۸۱٥ ۱٫۸۳٦ ۱٫۸۲۰ ۰٫۳٦٤ ۰٫۳٦٦ ۰٫۳۸۲ ۰٫۳۷۸ ۳٫۸۸٥ ۳٫۹۱٦ ۳٫۹٤۱ ۳٫۹٦۹ 

 
 
 
I۳ 

 
C 

A ۱٫٤٥۹ ۱٫۳۹۲ ۱٫٤۸۰ ۱٫٤٥۳ ۰٫۲۱٥ ۰٫۲٤۱ ۰٫۲۳۱ ۰٫۲٥٥ ۲٫۷٥ ۲٫۹٤۱ ۲٫۹٦ ۳٫۱۱۱ 
G ۱٫٤٦۱ ۱٫٤۱٦ ۱٫٤۸۹ ۱٫٤٥۷ ۰٫۲۲۱ ۰٫۲٥۳ ۰٫۲۳٤ ۰٫۲٦۱ ۲٫۹۰٤ ۳٫۰۸٤ ۳٫۰٦۷ ۳٫۱٤٤ 

 
P 

A ۱٫٤۷٤ ۱٫٤۲۰ ۱٫٤۹۲ ۱٫٤٦۷ ۰٫۲۲٥ ۰٫۲٦۲ ۰٫۲۳٤ ۰٫۲۷۱ ۲٫۹۲۸ ۳٫۱٤۱ ۳٫۱۲٦ ۳٫۱٥۱ 
G ۱٫٤۸۹ ۱٫٤۲۹ ۱٫٤۹۹ ۱٫٤۹٤ ۰٫۲۳٤ ۰٫۲۷۹ ۰٫۲٦۳ ۰٫۲۹۸ ۲٫۹۷٦ ۳٫۱٤٦ ۳٫۱۷۲ ۳٫۲۱٤ 

 
M 

A ۱٫٤۹۷ ۱٫٤۸٦ ۱٫٥۳۷ ۱٫٥۳۰ ۰٫۲٥۹ ۰٫۳۱٥ ۰٫۳۰۸ ۰٫۳۱٤ ۳٫٤۷٤ ۳٫٦۰٥ ۳٫٥٦۲ ۳٫٦۹٤ 
G ۱٫٥ ۱٫٤۸٦ ۱٫٥۸٤ ۱٫٥٦۲ ۰٫۲۸٦ ۰٫۳۲۸ ۰٫۳۲٥ ۰٫۳۲۷ ۳٫٦۲٤ ۳٫٦۳٦ ۳٫٥٦۳ ۳٫۷۰۷ 

L.S.D at ٥٪ ۰٫۰۳٥٥ ۰٫۰۳٤۷ ۰٫۰۳۱٦ ۰٫۰۳٤۳ ۰٫۰۳٤۲ ۰٫۰۳۳۸ ۰٫۰۳٥٤ ۰٫۰۲۸۳ ۰٫۳٤۷۸ ۰٫۳٤۹۹ ۰٫۳۲٥۲ ۰٫۳۳۷۳ 
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