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ABSTRACT 
A field experiment was carried out during the two successive 

seasons of 3332 / 3303 and 3303 / 3300 to study the effects of 

farm yard manure (FYM) at 3.3, 03, 33 and 23 m
2
 / fed. and 

biofertilization treatments (phosphorein, Minia Azotein, active dry 

yeast (ADYY), phosphorein + Minia Azotein, phosphorein + active 

dry yeast and control), as well as, their interaction on the 

vegetative growth, essential oil and chemical composition of Salvia 

officinalis plants.  

Results showed that the application of FYM significantly 

increased plant height, number of branches / plant / cut, herb fresh 

and dry weights / plant and / fed., essential oil (%), essential oil 

yield / plant and / fed., leaves content of chlorophyll a, b and 

carotenoids, as well as, the percentages of N, P and K in the herb 

for both cuts during the two seasons. The superiority in all 

previous traits was for the plants grown in the soil fertilized with 

23 m
2
 / fed. of FYM as compared with the control.  

It was also clear that all biofertilization treatments 

significantly increased all investigated parameters compared with 

untreated plants. The most effective treatment was (phosphorein + 

active dry yeast).  

The interaction between FYM and biofertilization treatments 

was significant in most cases, for all previous parameters. The best 
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interaction treatment was obtained from fertilizing plants with 

FYM (23 m
2
 / fed.) in combination with phos. + ADY.      

INTRODUCTION 
Sage (Salvia officinalis, L.) belongs to family Lamiaceae. It is 

considered as remedy for coughs and bad colds, it is included in 

gargles and mouth washes. The fresh leaves are used to whiten the 

teeth, while the dried leaves are used cosmetically for restore the 

natural color to hair that is turning grey (Daisley, 2891). It has been 

used for different disorders including respiratory infections menstrual 

difficulties and digestive complaints. It is also believed to strengthen 

the sense and the memory. It is still current in the British 

pharmacopoeia as a specific for inflammations of the mouth tongue 

and throat. It is used in some pharmaceutical preparations such as 

mouth washes, gargles, tooth pastes, employed as a fragrance 

components in soaps, shampoo, detergents, antiperspirants, colognes 

and perfumes, especially men's fragrances. The oil and oleoresin are 

used extensively for flavouring foods (mainly, meat products), soft 

drinks alcoholic beverages, especially vermouth. It also serves as a 

source of natural anti – oxidants (Lawless, 2881; Turgut et al., 1008 

and Chrpova et al., 1020).  

Many authors studied the effect of organic manure treatments on 

growth, essential oil and chemical composition of aromatic herb plants 

as El–Leithy et al. (1002); Shala (1002); and Khalil et al. (1009) on 

Salvia officinalis; Mishra and Negi (1008) on Salvia sclarea; Sukhmal 

et al. (1002) on Mentha arvensis; Abdou et al. (1022) on clove basil 

and Abdou et al. (1021) on Menta piperita who found that organic 

fertilization treatments significantly increased vegetative growth traits, 

essential oil parameters, as well as, chemical composition compared   

with control (unfertilized plants).   

Biofertilization has become in the last few decades a positive 

alternative to chemical fertilizers.  

The effect of active dry yeast on improving growth and 

productivity was shown by El–Hindi and El–Boraie (1002) on 

marjoram plants; Salman (1002) on sweet basil and Ismail (1009) on 

black cumin. The positive effects of the other used biofertilizers 

namely, phosphorein and Minia Azotein were supported by the studies 
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of Abou El–Ela (1002) on sage plants; Helmy (1009) on Nigella 

sativa; Abdou et al. (1008) on borage plants and Abdou and Ashour 

(1021) on jojoba plants.  

Therefore, the present work aimed to evaluate the response of 

Salvia officinalis plants to FYM and biofertilization treatments.  

 

MATERIALS AND METHODS  

This experiment was carried out during the two successive 

seasons of 1008 / 1020 and 1020 / 1022 at the Floriculture Farm, Fac. 

Agric., Minia Univ. to investigate the effect of organic and 

biofertilization treatments, as well as, their interaction on the 

vegetative growth, essential oil yield and some chemical composition 

of Salvia officinalis, L. plants.     

0- Plant material:  

Seeds of Salvia officinalis were obtained from the Research 

Center of Medicinal and Aromatic Plant Section, Giza (Egypt) and 

were sown, in an unheated glasshouse, on 21
th

 December for the two 

experimental seasons in clay pots of 20 cm diameter (1 seeds / pot) 

containing a clay : sand as a ratio of 1 : 2 by volume. The seedlings at 

the stage of 3 – 2 leaves and 9 – 20 cm. in height were transplanted (2 

plant / hill) in the experimental field on 22
th

 March in both seasons.   

3- Layout of the experiment:  

The experiment was arranged in a randomized complete blocks 

in a split–plot design with three replicates. The main plots (A) 

included four levels of farmyard manure (FYM), while six 

biofertilization treatments occupied the sub plots (B). Therefore, the 

interaction treatments (A x B) were 12 treatments. The experimental 

unit (plot) was  1 x 1 m. and containing 2 rows, 20 cm. apart. The 

seedlings were cultivated in hills, 12 cm. apart between plants in the 

row, therefore, each plot contained 31 plants.  

The physical and chemical analysis of the used soil in both 

seasons are shown in Table (A).  
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Table A : Physical and chemical properties of the experimental 

soil at 3 – 23 cm depth during the two seasons of 

3332/3303 and 3303/3300  

 Soil Character 

Value 

First season 

922=/9202 

Second season 

9202/9200 

Sand %  

Silt % 

Clay % 

Soil type  

Organic matter %  

Ca Co3 % 

pH (1 : 5.2) 

E. C. (m mhos / cm)  

Total N %  

Available P %  

Exch. K
+
  mg/111 g  

Exch. Ca
++

  mg/111 g 

Exch. Na
+
  mg/111 g 

                          Fe  

DTPA                Cu  

Ext. ppm             Zn  

                           Mn 

52.51 

31.01 

01.11 

Clay loam   

1..2 

5.12 

0.23 

1.10 

1.12 

12.10 

5.15 

31.02  

5.32 

2.22 

5.1. 

5.00 

2.5. 

52.22 

52.20 

01.12 

Clay loam   

1.22 

5.11 

0.00 

1.10 

1.12 

12..2 

5.20 

31.12 

5.21 

2.32 

5.12 

5.22 

2.10 

 

2- Treatments:  

2-0- Main plots (A):  

The main plots (A) included the following four levels of 

farmyard manure (FYM) :  
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(2)  FYM0 : without organic manure, (1) FYM2 : Farmyard manure 

at 22 m
3
 / fed., (3) FYM1 : Farmyard manure at 12 m

3
 / fed., (2) 

FYM3 : Farmyard manure at 32 m
3
 / fed. 

Farmyard manure was obtained from a private animal farm and 

added during preparing the soil for cultivation in the two experimental 

seasons. The analysis of FYM was done according to Black et al. 

(2822) and is shown in Table (B).  

Table B: Chemical analysis of the farmyard manure in the present 

study for 3332/3303 and 3303/3300 seasons.  

  Content of FYM  922= / 9202   9202 / 9200   

Organic matter %  

Carbon %  

Total N %  

C / N ration  

Humidity %  

P %  

K %  

Fe   

Zn               ppm  

Mn  

PH.  

E.C. (m. mhose / cm)     

50.52  

12..1 

1.23  

12.21 

2.11 

1.5.  

1.11 

202.0  

501.1  

550.3  

0.02 

1.12  

50.02 

12.02 

1.20 

1..0. 

0.22 

1.52 

1.51 

212.. 

5.2.5 

530.2 

0.51 

1.1.   

 

2-3- Sub plots (B): 

The sub plots were devoted into six treatments of biofertilizers 

as follows :  

(2)- Control (without any fertilizers). (1)- Phosphorein (Phos.) 

at 0.1 g / plant. (3)- Minia Azotein (M.A.) at 20 ml / plant. (2)- 

Active dry yeast (ADY) at 2 g / l. (2)- Phosphorein + Minia 

Azotein (1 + 3). (2)- Phosphorein + Active dry yeast (1 + 2).    

Fresh and active two biofertilizers namely, phosphorein 

(containing phosphate dissolving bacteria which was obtained from 

Ministry of Agric.), Minia Azotein (M.A.) (containing Azotobacter 
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bacteria, free fixed nitrogen) which was obtained from the Laboratory 

of Biofertilizers, Dept. of Genetics, Fac. Agric., Minia Univ.) were 

applied, either separately or in a mixture, twice to  the soil around 

each plant at 0.1 g / plant of phosphorein (after mixing phosphorein 

with double amounts of sand for easy distribution) and 20 ml / plant 

of M.A. (2 ml contains 20
9
 cells of bacteria). The first dose was added 

after 1 weeks from transplanting (April 2
st
), while the second one was 

applied after 1 weeks from the first cut (July 30
th

) in both seasons and 

then plants were  irrigated immediately.   

Active dry yeast was applied as a foliar spray (2 g / l.) twice 

also at the same schedule mentioned in the two biofertilizers 

treatments. The plants were sprayed till run off. The dry matter of 

active dry yeast (Saccharomyces cervisia), was 82 % and live cells 

were 22.2 × 20
8
 / g. The yeast suspension was prepared by dissolving 

dry yeast and sugar together (2 : 2 w / w) in worm water (39 ºC) and 

let it stand for two hours before spraying to enhance yeast activity 

(Skoog and Miller, 2822). Chemical analysis of the dry yeast is 

presented in Table (C).   

Table C: Chemical analysis of the used active dry yeast. 

Protein % Ash % Glycogen % Fats % Cellulose % 

78.<; ;.99 :.98 9.2= 8.=9 

Other agricultural practices were performed regularly as usual  

4- Harvesting: 

During each experimental season the plants were harvested 

twice. In each harvest, the plants were cut 20 cm. above the soil 

surface. The first cut was done on 22
th

 July. Meanwhile, the second 

cut was done in October 12
th

 in the two growing seasons. 

  

3- Data recorded:  

3-0- Vegetative growth parameters:  

The following data were recorded at the harvesting time of         

each cut :  

(2)- Plant height (cm), (1)- Number of branches / plant. In 

addition, the following data of vegetative growth characters were 

also calculated : (3)- Total fresh weight of herb (g / plant / season),         
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(2)- Total dry weight of herb (g / plant / season),  (2)- Fresh weight 

of herb (ton / fed. / season),  (2)- Dry weight of herb (ton / fed. / 

season).    

3-3- Chemical composition:  

(2)- Chlorophyll a, b and carotenoids in the fresh leaves (mg / g. 

fresh weight), (1)- N, P and K (%) in the dry herb, (3)- Essential 

oil percentage, (2)- Essential oil yield per plant / season  (ml), (2)- 

Total essential oil yield (liter / fed. / season).    
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3- Chemical analysis:  

3-0- Determination of photosynthetic pigments (mg / g. fresh 

weight) : 

The three plant pigments namely; chlorophyll a, b and 

carotenoids were determined in the fresh leaves of the middle 

branches. During the first week of June for the first cut and last week 

of September for the second cut in the two experimental seasons, a 

weight of 0.2 g of the fresh leaves in the three replicates for each 

treatment was taken. The photosynthetic pigments chlorophyll a, b 

and carotenoids were extracted by methanol alcohol according to 

Moran (2891), using  the spectrophotometer at wave length of 222, 

222 and 221.2 um, respectively.   

3-3- Determination of N, P and K percentages:  

Herbs were picked on July 2
st
 for the first cut and on October 

20
th

 for the second cut of each season and washed several times with 

tap water, followed by distilled water. The herbs were oven dried at 

20°C till constant weight, then they were ground in Willy mill to fine 

powder, then weighed 0.1 g of fine powder and it was digested using a 

mixture of hydrogen peroxide (H1O1) and concentrated sulphuric acid 

(H1SO2) (2 : 20). The clear digestion was quantitively to 200 ml 

volumetric flask. In this solution the following elements were 

determined:  

 N was determined by using the modified micro-kjeldahl 

method as described by Wilde et al. (2892).  

 Phosphorus % was determined by the spectrophotometer at 

wave length of 220 um according to the method of Chapman 

and Pratt (2822).  

 K % was estimated using flame-photometry method according 

to Cottenie et al. (2891).  

3-2- Determination of essential oil:  

2-3-2- Determination of the essential oil percentage in random 

samples obtained from the dry herb of each treatment was 

carried out in each cut during the two experimental seasons 

according to the method described by British Pharmacopoeia 

(2823) by distilling 12 g of herb for 3 hours, in order to 
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extract the essential oil. The essential oil percentage was 

calculated as follows :  

   Volume of oil in gradated tube (ml)  

=                             x  200 

       Weight of sample 

3-2-3- Essential oil yield / plant (ml) was calculated as:   

 

 Oil percentage  x  herb fresh weight  

       200  

3-2-2- Essential oil yield / fed. (L) = oil yield / plant x  number of 

plants / feddan      

 

3- Statistical analysis:  

The obtained data were tabulated and statistically analyzed 

according to MSTAT–C (0283) and the L.S.D. test at 2 % was 

followed to compare between the means.  

  

RESULTS AND DISCUSSION 

Effect on vegetative growth :  

Data presented in Tables (2, 1, 3 and 2) showed that plant height 

(cm), number of branches / plant / cut and total herb fresh and dry 

weights / plant (g / plant) and per fed. (t. / fed.) were significantly 

increased due to all FYM treatments over control in both seasons. The 

highest values for the six characters were obtained when FYM was 

applied at 32 m
3
 / fed. This positive effect of FYM on growth may be 

due to its high nutritional value and its role in the improvement of 

physical, chemical and biological properties of soil under 

investigation. Similar results were found by El–Leithy et al. (1002) 

and Shala (1002) on sage plants and Abdou et al. (1021) on Mentha 

piperita.  

Data in Tables (2, 1, 3 and 2) disclosed that all biofertilization 

treatments significantly promoted all previous growth traits. The most 

effective treatment was phos. + ADY. The enhancing effect of using 

ADY and phos. may be due to the influence of hormones on 

increasing cell division and enlargement (Lethan, 2828 and El – 
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Sheekh, 2882). In agreement with these results were those obtained by 

El–Hindi and El–Boraie (1002) on marjoram plants; Helmy (1009) 

and Ismail (1009) on Nigella sativa and Abdou and Ashour (1021) on 

jojoba plants.  

 

Table 0 : Effect of FYM and biofertilization treatments on plant 

height (cm) of Salvia officinalis, L. in the first and 

second cuts during 3332 / 3303 and 3303 / 3300 

seasons.  
 

 

Biotreatments 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM1 FYM1 FYM5 FYM3 
Mean 

(B) 
FYM1 FYM1 FYM5 FYM3 

Mean 

(B) 

Control  52.13 32.33 32.03 01.23 32.2. 5..51 35.11 32.11 30.51 35..3 

Phos.  33.13 32.50 05.30 00.00 32.22 52.31 32.21 32.01 01.21 3..33 

M.A.  30.23 01.10 0..51 02.33 05.22 31.11 30..1 05.21 03.21 32.03 

ADY 3..30 05.00 00.21 21.11 00.21 35..1 32.21 00.31 00.21 01.12 

Phos.+M.A.  30.23 03.21 02..1 25.11 02.03 33.21 32.01 02.11 0..01 01.52 

Phos.+ADY 32.50 00.31 02.21 23.11 0..52 30.01 01.51 0..11 00.31 05.12 

Mean (A)  30.22 01.1. 02.21 02.00  31.52 30.50 01.23 03.20  

L.S.D.at 9>  A: 1.35         B: 1.22          AB: 1.21 A: 1.2.         B: 1.22           AB: 1.2.  

Second season 

Control  52.21 3..51 32.01 01..1 3..02 50.1 35.2 3..1 32.1 33.22 

Phos.  33.21 01.11 03.21 02.21 01.23 31.1 3..2 32.2 05.0 30.51 

M.A.  32.21 05.11 00..1 21.21 03.22 31.2 32.0 03.2 00.0 32..3 

ADY 30.11 03.01 02.21 25.31 02..2 33.3 32.0 02.5 02.. 01.22 

Phos.+M.A.  32.31 00..1 21.31 23.11 0..22 30.0 01.0 0..5 00.2 05.52 

Phos.+ADY 32.11 05.15 21.31 23.21 00.01 32.. 01.3 00.1 02.3 03.12 

Mean (A)  32..2 05.15 0..23 02.21  35.11 32.12 03.11 00.02  

L.S.D.at 9>  A: 1.21         B: 1.2.          AB: 1.05 A: 1.20          B: 1.25          AB: 1..0 
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 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 3 : Effect of FYM and biofertilization treatments on 

number of branches / plant of Salvia officinalis, L. in 

the first and second cuts during 3332 / 3303 and 

3303 / 3300 seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  11.1 13.3 10.2 12.2 13.2 55.2 50.2 31.2 33.1 52.. 

Phos.  15.5 10.2 1..1 10.1 12.1 52.1 31.1 33.. 32.0 31.1 

M.A.  15.0 10.2 1..2 10.. 12.3 52.0 31.. 30.2 30.1 31.2 

ADY 15.2 12.2 10.3 12.2 1..1 5..2 35.1 3..5 32.2 33.0 

Phos.+M.A.  13.1 12.0 10.2 12.2 1..3 5..0 35.2 3... 32.2 33.2 

Phos.+ADY 13.3 1..1 12.0 12.3 1..2 50.3 33.3 32.2 01.2 30.2 

Mean (A)  15.2 12.1 1..2 10.2  52.. 31.1 32.1 30.2  

L.S.D.at 9>  A: 1.10          B: 1.51          AB: 1.05 A: 1.55          B: 1.50          AB: 1.20 

Second season 

Control  11.. 13.2 12.3 1..1 10.5 53.2 52.2 35.1 33.2 52.0 

Phos.  15.0 12.1 1... 10.3 12.0 5..5 31.5 30.2 3..0 35.5 

M.A.  13.1 12.2 10.1 10.2 12.2 5..2 35.5 32.2 32.1 33.5 

ADY 13.2 1..1 10.2 12.. 1..2 50.2 33.2 30.0 32.0 30.2 

Phos.+M.A.  13.0 1..0 12.1 12.0 1..2 52.5 30.1 32.1 01.1 32.0 

Phos.+ADY 10.1 1..2 12.1 51.1 10.2 52.1 32.5 32.2 05.. 3..0 

Mean (A)  13.1 12.. 10.3 12.5  50.1 35.2 3..0 32..  
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L.S.D.at 9>  A: 1.52           B: 1.55         AB: 1.00 A: 1.01          B: 1.53          AB: 1.0. 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 2 : Effect of FYM and biofertilization treatments on total 

herb fresh weights per plant and per feddan / season of 

Salvia officinalis, L. during 3332 / 3303 and 3303 / 

3300 seasons.  
 

 

Biotreatments 

Farmyard manure (FYM) levels (m7 / fed.) 

Herb fresh weight (g / plant / season)  

First season  Second season  

FYM2 FYM0 FYM9 FYM7 
Mean 

(B) 
FYM2 FYM0 FYM9 FYM7 

Mean 

(B) 

Control  115.21 1.1.21 12..11 552.01 103.22 152.21 101.21 51..51 532.01 120..2 

Phos.  133.21 123.21 532.21 505.21 512.11 100.21 512.21 50..01 520..1 551.52 

M.A.  102.11 51..11 5.5..1 522.21 552.12 1.3.31 552..1 500.21 310.51 505.03 

ADY 12..31 552.11 502.21 312.01 501.02 103..1 503.51 521.11 351.21 52..22 

Phos.+M.A.  1.3.51 53..51 52..51 312.21 521.52 121.31 521.51 311.51 333.21 5...22 

Phos.+ADY 103.01 502.21 311.21 330.31 5.0.23 123.01 5....1 312.21 320.21 523.33 

Mean (A)  100.20 510.10 522..5 521..1  1.0.11 550.23 505.20 312.25  

L.S.D.at 9>  A: 2.03            B: 3.15             AB: ..10 A: 1.21             B: 1..5            AB: 3.52 

Herb fresh weight (ton / feddan / season) 

Control  3..1 21.0 ..50 0.51 2.20 0.15 2.02 ...1 0.23 2.21 

Phos.  0.52 .5.1 0.20 2.03 ...2 0.03 ..22 0.22 2.11 0.12 

M.A.  0.00 .2.1 2.01 2.52 0.33 2.53 0.35 2.02 2.03 0.00 

ADY 2.11 03.1 2.23 2.02 0.03 2.2. 0.02 2.52 11.50 2.55 

Phos.+M.A.  2.55 02.. 2.1. 11.11 2.11 2.00 2.10 2..0 11..0 2.23 

Phos.+ADY 2.22 02.. 2..2 11.01 2.0. ..12 2.23 11.51 11.30 2.10 

Mean (A)  0.03 ..22 2.31 2.31  2.52 0.52 2.03 2.02  

L.S.D.at 9>  A: 1.12            B: 1.11             AB: 1.12 A: 1.13             B: 1.12            AB: 1.11 

     
 Phos. :  Phosphorein  
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 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast  
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Table 4 : Effect of FYM and biofertilization treatments on total 

herb dry weights per plant and per feddan / season of 

Salvia officinalis, L. during 3332 / 3303 and 3303 / 

3300 seasons.  

 

 

Biotreatments 

Farmyard manure (FYM) levels (m
7
 / fed.) 

Herb dry weight (g / plant / season) 

First season  Second season 

FYM2 FYM0 FYM9 FYM7 
Mean 

(B) 
FYM2 FYM0 FYM9 FYM7 

Mean 

(B) 

Control  01.52 22.22 01.30 21.32 .5.02 0..15 .5.21 00..2 23.22 ...20 

Phos.  02.25 01.01 20.10 2..21 02.15 20.12 02.50 22.11 111.51 02.23 

M.A.  20.10 02.02 23.01 115.31 25.13 22.01 23..1 22.22 110.12 20.30 

ADY 20.10 23.10 20.03 110.50 2..31 .3.32 22... 110.10 115.13 25.10 

Phos.+M.A.  22.53 2..13 111.20 111.12 22.10 .2.00 21.0. 110.02 113.21 20.01 

Phos.+ADY .3.53 21.05 112.2. 11..33 20.10 01.05 2..20 113.22 151.22 111.01 

Mean (A)  20.11 02.12 25.10 115.51  22.21 23.15 22.12 11...0  

L.S.D.at 9>  A: 1.00         B: 1..3          AB: 1.50 A: 1..2          B: 1.02          AB: 1.2. 

Herb dry weight (t. / feddan / season) 

Control  1.35 1.22 5.52 5.20 5.11 1.00 5.11 5.32 5..2 5.10 

Phos.  1.2. 5.5. 5..2 3.11 5.01 1.03 5.01 5.22 3.50 5.2. 

M.A.  1.03 5.25 5.22 3.50 5..3 1.21 5..2 3.10 3.03 5.21 

ADY 1.23 5... 3.13 3.03 5.0. 5.13 5.20 3.33 3.22 5.22 

Phos.+M.A.  1.21 5.0. 3.53 3.25 5.22 5.11 5.23 3.02 3..0 3.13 

Phos.+ADY 5.15 5.21 3.32 3.05 3.11 5.52 3.11 3..0 3.22 3.55 

Mean (A)  1.03 5.21 5.22 3.50  1.25 5... 3.10 3.01  

L.S.D.at 9>  A: 1.15         B: 1.15           AB: 1.10 A: 1.15          B: 1.15          AB: 1.10 
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 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

ADY :  Active Dry Yeast   
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The interaction between FYM and biofertilization treatments was 

significant for all studied vegetative growth traits in both seasons. The 

highest values were obtained due to FYM (32 m
3
 / fed.) in 

combination with phos. + ADY.         

Effect on essential oil productivity :  

The results in Tables (2and 2) indicated that FYM at the three 

used levels (22, 12 and 32 m
3
 / fed.) significantly promoted essential 

oil % in both cuts and essential oil yield (ml / plant and liter / fed.) in 

dried herb of sage plants over those of control plants during both 

seasons. The highest values were obtained with application of FYM at 

32 m
3
 / fed.  

The above results are in agreement with those obtained by Khalil 

et al. (1009) on sage plants, Mishra and Negi (1008) on S. sclarea and 

Sukhmal et al. (1002) on Mentha arvensis.  

Data indicated also that all treatments used of biofertilizers 

significantly increased essential oil (%) in both cuts and essential oil 

yield / plant and / fed. in both seasons compared with untreated 

control plants. The plants treated with phos. + ADY had yield 

essential oil more than the plants treated with other biofertilizers 

treatments. Similar results were obtained by Abou El–Ela (1002) on 

sage plants; Salman (1002) on sweet basil and Helmy (1009) on black 

cumin plants.  

The interaction effect on essential oil % and yield was 

significant. The highest values were obtained when plants supplied 

with 32 m
3
 / fed. FYM in combination with phos. + ADY.  

Effect on chemical constituents :  

It is clear from data in Tables (2, 9, 8, 20, 22 and 21) that all 

three tested FYM treatments significantly increased the contents of 

chlorophyll a, b and carotenoids, as well as, percentages of N, P and K 

over those of unorganic fertilized plants in both cuts during both   

seasons. Among such three FYM treatments, the high level of FYM 

(32 m
3
 / fed.) gave the highest values. These results are in accordance 

with the previous studies obtained by El–Leithy et al. (1002) and 

Shala (1002) on sage plants and Sukhmal et al. (1002) and Abdou et 

al. (1021) on Mentha spp.  



 

 

Physiological studies on sage plant 

-232- 

Table 3 : Effect of FYM and biofertilization treatments on oil 

percentage of Salvia officinalis, L. in the first and 

second cuts during 3332 / 3303 and 3303 / 3300 

seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1..1 1..0 1..2 1.02 1..0 1..5 1..2 1.0. 1.21 1.01 

Phos.  1.01 1.00 1.21 1.22 1.02 1.03 1.02 1.20 5.11 1.22 

M.A.  1.03 1.00 1.22 1.23 1.25 1.00 1.00 5.11 5.52 1.20 

ADY 1.21 1.20 1.25 1.20 1.22 1.21 1.22 5.55 5.35 5.12 

Phos.+M.A.  1.21 1.22 1.20 5.55 1.22 1.25 1.22 5.50 5.02 5.11 

Phos.+ADY 1.20 1.21 5.12 5.30 5.10 1.22 1.22 5.32 5..2 5.53 

Mean (A)  1.02 1.02 1.21 5.15  1.0. 1.21 5.12 5.52  

L.S.D.at 9>  A: 1.11         B: 1.15          AB: 1.13 A: 1.15          B: 1.11          AB: 1.15 

Second season 

Control  1..2 1.0. 1.20 1.22 1.21 1.21 1.21 1.22 5.15 1.2. 

Phos.  1.02 1.22 1.23 5.10 1.21 1.22 5.11 5.11 5.53 5.1. 

M.A.  1.20 1.20 5.15 5.13 1.22 1.22 5.11 5.51 5.30 5.1. 

ADY 1.2. 5.10 5.10 5.5. 5.11 5.12 5.55 5.33 5.00 5.52 

Phos.+M.A.  1.22 5.1. 5.12 5.32 5.10 5.15 5.52 5.32 5.22 5.33 

Phos.+ADY 5.11 5.51 5.35 5.00 5.52 5.52 5.32 5.23 5.02 5.02 

Mean (A)  1.21 1.22 5.10 5.51  5.15 5.12 5.5. 5.05  
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L.S.D.at 9>  A: 1.11         B: 1.15          AB: 1.10 A: 1.15          B: 1.15          AB: 1.10 

     

 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast  
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Table 3 : Effect of FYM and biofertilization treatments on total 

oil yield per plant (ml) and per feddan (l) / season of 

Salvia officinalis, L. during 3332/3303 and 3303/3300 

seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

Oil yield (ml / plant / season)  

First season Second season 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1...0 1.201 1.51. 1.033 1.105 1.212 1.120 1.03. 1.01. 1.502 

Phos.  1.232 1.530 1.223 1.205 1.322 1.220 1.022 1.213 5.101 1..1. 

M.A.  1.232 1.320 1.211 5.120 1.200 1.12. 1..2. 5.113 5.01. 1.201 

ADY 1.131 1.232 5.130 5.351 1.031 1.520 1.220 5.33. 5...5 5.10. 

Phos.+M.A.  1.102 1.220 5.153 5..11 1.202 1.325 1.221 5.025 5.210 5.100 

Phos.+ADY 1.1.0 1.003 5.052 5.202 5.102 1.232 5.532 5.003 3.515 5.001 

Mean (A)  1.223 1.010 1.2.. 5.533  1.122 1.030 5.121 5.022  

L.S.D.at 9>  A: 1.151       B: 1.110      AB: 1.130 A: 1.112       B: 1.151       AB: 1.105 

Oil yield (liter / feddan / season) 

Control  51.32 31.1. 32.21 02.2. 30.52 5200 30.15 02.2. 20.21 01.25 

Phos.  5..21 32.02 21..2 .5.12 00.00 3122 0..22 20.01 .2.03 21.32 

M.A.  31.13 00..1 20.21 .2.23 21.30 3.22 20.5. .0.52 00.11 22.22 

ADY 35.22 02.15 .2.12 00.53 22.30 0112 .1.01 00.02 22.12 .2.0. 

Phos.+M.A.  30.21 21.22 .0.22 23.53 22.10 035. .3.30 02.00 22.00 .2.01 

Phos.+ADY 30.30 2..00 00.00 20.33 ...20 0251 01..3 22.00 115.02 02.12 

Mean (A)  31.21 02.33 22.05 01.02  32.12 22.22 .2.25 02.20  
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L.S.D.at 9>  A: 1...         B: 1.20          AB: 1.12 A: 1.00          B: 1..0         AB: 1.32 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 3 : Effect of FYM and biofertilization treatments on 

chlorophyll a (mg / g. F.W.) of Salvia officinalis, L. 

leaves in the first and second cuts during 3332 / 

3303 and 3303 / 3300 seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1.321 1.001 1.201 1..15 1.022 1.0.2 1.222 1..50 1..02 1.223 

Phos.  1.0.1 1.222 1..50 1..22 1.223 1.222 1..23 1.053 1.021 1..02 

M.A.  1.251 1..51 1..23 1.023 1..00 1..13 1.011 1.021 1.201 1.03. 

ADY 1.221 1..22 1.0.2 1.231 1.051 1..02 1.002 1.225 1.210 1.21. 

Phos.+M.A.  1..21 1.0.1 1.231 1.225 1.023 1.032 1.205 1.215 1.2.0 1.2.3 

Phos.+ADY 1.051 1.232 1.212 1.201 1.222 1.210 1.212 1.200 1.222 1.250 

Mean (A)  1.223 1..2. 1.052 1.021  1..02 1.005 1.212 1.2.0  

L.S.D.at 9>  A: 1.121      B: 1.120       AB: 1.112 A: 1.101       B: 1.11.       AB: 1.135 

Second season 

Control  1.321 1.023 1.222 1..12 1.215 1.00. 1.2.2 1..31 1..22 1.221 

Phos.  1.005 1.2.0 1..32 1..22 1.223 1.2.2 1...1 1.031 1.023 1..22 

M.A.  1.230 1..52 1.012 1.0.0 1..22 1..51 1.013 1.022 1.220 1.00. 

ADY 1.222 1.011 1.021 1.201 1.031 1..22 1.022 1.2.0 1.253 1.212 

Phos.+M.A.  1...0 1.001 1.203 1.222 1.020 1.002 1.202 1.211 1.202 1.201 

Phos.+ADY 1.030 1.201 1.210 1.223 1.2.2 1.251 1.212 1.221 5.151 1.23. 

Mean (A)  1.2.. 1...0 1.001 1.211  1..23 1.002 1.212 1.20.  
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L.S.D.at 9>  A: 1.123      B: 1.105       AB: 1.120 A: 1.121       B: 1.155       AB: 1.100 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 8 : Effect of FYM and biofertilization treatments on 

chlorophyll b (mg / g. F.W.) of Salvia officinalis, L. 

leaves in the first and second cuts during 3332 / 

3303 and 3303 / 3300 seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1.001 1.001 1.023 1.210 1.002 1.0.2 1.211 1.251 1.201 1.212 

Phos.  1.0.0 1.022 1.255 1.203 1.212 1.022 1.231 1.220 1.2.3 1.232 

M.A.  1.02. 1.251 1.200 1.2.0 1.252 1.210 1.221 1.203 1.220 1.222 

ADY 1.211 1.202 1.2.2 1.221 1.220 1.232 1.203 1..11 1..12 1.223 

Phos.+M.A.  1.231 1.2.0 1.221 1..11 1.202 1.222 1..11 1..10 1..3. 1..15 

Phos.+ADY 1.223 1.221 1..1. 1..30 1.222 1.222 1..1. 1..32 1..0. 1..51 

Mean (A)  1.022 1.235 1.22. 1.200  1.252 1.2.5 1.220 1..11  

L.S.D.at 9>  A: 1.115      B: 1.113       AB: 1.15. A: 1.111       B: 1.115       AB: 1.150 

Second season 

Control  1.020 1.020 1.212 1.252 1.020 1.025 1.215 1.233 1.225 1.251 

Phos.  1.021 1.211 1.23. 1.22. 1.251 1.213 1.203 1.2.0 1.220 1.223 

M.A.  1.211 1.235 1.222 1.202 1.203 1.231 1.2.1 1.222 1..12 1.205 

ADY 1.253 1.22. 1.223 1..13 1.2.. 1.221 1.22. 1..11 1.231 1..02 

Phos.+M.A.  1.202 1.221 1..10 1..53 1.222 1.201 1..1. 1..50 1..02 1..13 

Phos.+ADY 1.2.2 1..13 1..52 1..21 1..13 1..11 1..52 1..21 1...0 1..3. 

Mean (A)  1.215 1.200 1.201 1.221  1.201 1.203 1.22. 1..02  
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L.S.D.at 9>  A: 1.113      B: 1.110       AB: 1.152 A: 1.151       B: 1.112       AB: 1.11. 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 2 : Effect of FYM and biofertilization treatments on 

carotenoids  (mg / g. F.W.) of Salvia officinalis, L. 

leaves in the first and second cuts during 3332 / 

3303 and 3303 / 3300 seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1.021 1.211 1.230 1.220 1.251 1.212 1.232 1.2.1 1.202 1.200 

Phos.  1.212 1.232 1.2.3 1.223 1.202 1.252 1.201 1.223 1..10 1.200 

M.A.  1.250 1.2.1 1.222 1..10 1.2.2 1.222 1.221 1..10 1..33 1.222 

ADY 1.221 1.222 1..11 1..31 1.220 1.202 1..10 1..30 1..20 1..55 

Phos.+M.A.  1.201 1.222 1..33 1..25 1..10 1.222 1..32 1..22 1..02 1..01 

Phos.+ADY 1.223 1..35 1..2. 1..00 1..01 1..52 1..20 1..02 1..20 1...5 

Mean (A)  1.232 1.201 1.220 1..10  1.2.. 1..11 1..53 1..01  

L.S.D.at 9>  A: 1.112      B: 1.115       AB: 1.150 A: 1.11.       B: 1.113       AB: 1.15. 

Second season 

Control  1.020 1.210 1.232 1.222 1.250 1.215 1.201 1.2.3 1.223 1.221 

Phos.  1.211 1.201 1.2.. 1.22. 1.221 1.200 1.200 1.220 1..12 1.220 

M.A.  1.231 1.2.3 1.222 1..12 1.203 1.2.1 1.225 1..12 1..32 1..13 

ADY 1.220 1.220 1..10 1..30 1.220 1.203 1.21. 1..01 1.2.5 1..02 

Phos.+M.A.  1.202 1..11 1..32 1..23 1..12 1..15 1..3. 1..20 1..02 1..00 

Phos.+ADY 1.220 1..33 1..22 1..25 1..03 1..52 1..22 1..21 1..22 1.... 

Mean (A)  1.205 1.202 1..11 1..51  1.201 1.22. 1..5. 1..21  
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L.S.D.at 9>  A: 1.11.      B: 1.110       AB: 1.152 A: 1.115      B: 1.112        AB: 1.11. 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 03 : Effect of FYM and biofertilization treatments on 

nitrogen % of Salvia officinalis, L. in the first and 

second cuts during 3332 / 3303 and 3303 / 3300 

seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  5.25 5.23 5.22 5.20 5.203 5.03 5.00 5.02 5.23 5.003 

Phos.  5.22 5.20 5.22 5..1 5.202 5.0. 5.02 5.20 5.2. 5.211 

M.A.  5..0 5..2 5.01 5.05 5..21 5.25 5.22 5.21 5.20 5.221 

ADY 5... 5.01 5.03 5.03 5.012 5.2. 5.21 5.20 5.22 5.231 

Phos.+M.A.  5..2 5.00 5.00 5.02 5.002 5.22 5.2. 5.22 5.22 5.222 

Phos.+ADY 5.01 5.0. 5.00 5.02 5.022 5.25 5.22 5.22 5.22 5.2.2 

Mean (A)  5..52 5...2 5..22 5..20  5.231 5.201 5.215 5.235  

L.S.D.at 9>  A: 1.111        B: 1.115        AB: N.S A: 1.112         B: 1.110        AB: N.S 

Second season 

Control  5.20 5.22 5..5 5..2 5..12 5.03 5.00 5.00 5.02 5.022 

Phos.  5..1 5..3 5... 5..2 5..03 5.02 5.02 5.21 5.25 5.023 

M.A.  5..2 5.05 5.0. 5.02 5.001 5.2. 5.22 5.21 5.23 5.222 

ADY 5..2 5.00 5.02 5.21 5.023 5.20 5.22 5.23 5.20 5.212 

Phos.+M.A.  5.00 5.02 5.25 5.23 5.022 5.22 5.22 5.22 5.22 5.221 

Phos.+ADY 5.0. 5.25 5.23 5.20 5.213 5.23 5.2. 5.22 5.22 5.2.2 

Mean (A)  5..02 5.012 5.002 5.0.2  5.232 5.201 5.220 5.212  



 

 

M.A.H. Abdou et al. 

-284- 

L.S.D.at 9>  A: 1.115        B: 1.112        AB: N.S A: 1.111         B: 1.112        AB: N.S 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 00 : Effect of FYM and biofertilization treatments on 

phosphorus % of Salvia officinalis, L. in the first 

and second cuts during 3332 / 3303 and 3303 / 

3300 seasons.  

 

 

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1.51 1.55 1.53 1.50 1.553 1.53 1.52 1.5. 1.50 1.523 

Phos.  1.52 1.5. 1.52 1.52 1.501 1.52 1.31 1.31 1.35 1.313 

M.A.  1.50 1.5. 1.50 1.52 1.5.3 1.52 1.52 1.31 1.31 1.522 

ADY 1.5. 1.50 1.52 1.31 1.521 1.52 1.31 1.35 1.33 1.313 

Phos.+M.A.  1.5. 1.50 1.52 1.35 1.522 1.31 1.31 1.33 1.30 1.351 

Phos.+ADY 1.50 1.52 1.52 1.30 1.522 1.31 1.35 1.30 1.32 1.352 

Mean (A)  1.500 1.5.1 1.502 1.522  1.521 1.520 1.311 1.351  

L.S.D.at 9>  A: 1.112        B: 1.111        AB: N.S A: 1.112         B: 1.112        AB: N.S 

Second season 

Control  1.51 1.55 1.50 1.52 1.531 1.50 1.52  1.5. 1.50 1.522 

Phos.  1.5. 1.52 1.52 1.31 1.522 1.52 1.35 1.33 1.30 1.351 

M.A.  1.52 1.50 1.52 1.52 1.503 1.52 1.52 1.31 1.35 1.311 

ADY 1.50 1.52 1.31 1.35 1.522 1.31 1.35 1.33 1.32 1.352 

Phos.+M.A.  1.52 1.52 1.31 1.35 1.311 1.31 1.33 1.32 1.3. 1.332 

Phos.+ADY 1.52 1.31 1.31 1.33 1.312 1.35 1.30 1.32 1.30 1.302 

Mean (A)  1.522 1.502 1.522 1.313  1.521 1.312 1.355 1.332  
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L.S.D.at 9>  A: 1.110        B: 1.110        AB: N.S A: 1.115         B: 1.112        AB: N.S 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast 
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Table 03 : Effect of FYM and biofertilization treatments on 

potassium % of Salvia officinalis, L. in the first and 

second cuts during 3332 / 3303 and 3303 / 3300 

seasons.  

Biotreatment

s 

Farmyard manure (FYM) levels (m
7
 / fed.) 

First season 

First cut Second cut 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

FYM

2 

FYM

0 

FYM

9 

FYM

7 

Mea

n (B) 

Control  1.15 1.10 1.10 1.12 1.132 1.13 1.10 1.10 1.1. 1.103 

Phos.  1.12 1.1. 1.1. 1.1. 1.122 1.1. 1.10 1.12 1.12 1.102 

M.A.  1.1. 1.12 1.12 1.12 1.102 1.10 1.12 1.51 1.51 1.123 

ADY 1.51 1.53 1.50 1.50 1.552 1.55 1.52 1.5. 1.50 1.521 

Phos.+M.A.  1.5. 1.52 1.52 1.52 1.502 1.50 1.52 1.31 1.35 1.522 

Phos.+ADY 1.5. 1.52 1.52 1.31 1.523 1.52 1.31 1.31 1.33 1.312 

Mean (A)  1.125 1.513 1.513 1.555  1.512 1.553 1.535 1.500  

L.S.D.at 9>  A: 1.110        B: 1.111        AB: N.S A: 1.115         B: 1.151        AB: N.S 

Second season 

Control  1.13 1.10 1.12 1.12 1.103 1.10 1.12 1.10 1.12 1.1.1 

Phos.  1.1. 1.1. 1.10 1.12 1.1.2 1.10 1.12 1.12 1.51 1.122 

M.A.  1.1. 1.12 1.12 1.31 1.511 1.12 1.51 1.51 1.55 1.513 

ADY 1.51 1.50 1.52 1.50 1.503 1.55 1.52 1.52 1.52 1.5.1 

Phos.+M.A.  1.5. 1.52 1.31 1.31 1.522 1.52 1.31 1.31 1.33 1.312 

Phos.+ADY 1.50 1.52 1.31 1.35 1.522 1.52 1.31 1.35 1.30 1.313 

Mean (A)  1.122 1.512 1.552 1.520  1.515 1.535 1.500 1.5.5  
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L.S.D.at 9>  A: 1.152        B: 1.112        AB: N.S A: 1.113         B: 1.112        AB: N.S 

     
 Phos. :  Phosphorein  

 M.A. :  Minia Azotein  

 ADY :  Active Dry Yeast  
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The three photosynthetic pigments contents and the three 

elements (NPK) percentages were significantly increased due to five 

used treatments of biofertilizers. The best treatment was phos. + ADY 

followed by the treatment od phos. + M.A. These findings are in 

agreement with those of Helmy (1009) on Nigella sativa and Abdou 

and Ashour (1021) on jojoba plants.  

The interaction between main and sub-plot treatments was 

significant for chlorophyll a, b and carotenoids in both cuts during 

both seasons, where the highest values were obtained due to FYM3 

with phos. + ADY or phos. + M.A. and FYM1 in combination with 

phos. + ADY.  

In general, the values of all studied parameters (except, plant 

height) in the second cut were higher than those of the first cut in both 

seasons. That variation may be due to removing the terminal buds or 

the direct and indirect effects of environmental conditions, especially 

temperature and light period on the physiological and biochemical 

processes in the plants, as well as, more decomposition of FYM 

during the time of second cut consequently increased  

growth and oil %.       
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 المريمية دراسات فسيولوجية على نبات

 

 **هحود يونس علي عبد الله   –  *هحوود عبد الهادى حسن عبده

 *شيواء عزت أبو الوكارم هسعد  - **الونعن السيد هلالي أحود عبد

 جامعت المنيا –كليت الزراعت  –قسم البساتين * 

 ةجامعت المنصور –كليت الزراعت  –قسم الخضر ونباتاث الزينت **

 

 ه9000/هه9000ىهه9000/هه9002ختتتموهمى تتتم ههالتجربتتتلهاليةميتتتلأجريتتتذه تتت  ه
/هفتتدا وهىممتت ممذهه5مه51ىهه91ىهه01الييتتىا  هفرتت رهىههاذهال تتم دلدرا تتلهتتت  يره

الت تتميدهالييتتىلهفال ى تت ىري هىالم يتت هألىتتتي هىالخميتترفهال رتت لهىال ى تت ىري ه هالم يتت ه
هرتت  ذ فلهإلت هالت  لتوهبي امتت هلمت هضتتىال ى ت ىري ه هالخميتترفهال رت لوهب إألىتتي ه
 ىالليذهال ي رهىالميتىلهالكيمي ئ هل ب ت ذهالمريميله.ههالخضريهال مى

 أظاتتتترذهال تتتتت ئبهأ هال ب تتتتت ذهالمم ممتتتتلهب ل تتتتم دهالييتتتتىا  هلادذهمم ىيتتتت  هفتتتت هارت تتتت  ه
ال ب ذهف موهىلددهال ترى ه/هلم بت ذه/هلميرتلهىالمرتطهال ت لجهىالجت اهلم بت ذهفجتمه/ه

ىلم دا هف  ه/هفدا وهىال  بلهالمئىيتلهلمليتذهال يت رهىميرتىوهالليتذهال يت ره ب ذوه
لم بتتتت ذهىلم تتتتدا هفمميميتتتتتره/ه بتتتت ذهىلتتتتتره/هفتتتتدا وهىميتتتتتىلها ىرا همتتتت هكمىرىفيتتتتوهأه
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ىكمىرىفيتتوهطهىالك رىتي ىيتتداذهب إضتت فلهإلتت هال  تتطهالمئىيتتلهلم تتترىجي هىال ى تت ىره
ال متتتىه.هكتت  هالت تتتى هفتت هكتتتوهالخرتتت ئ ههىالبىت  تتيىمهفتتت هاليرتتتي هختتتموهمى تتم 

/هفتدا همت هال تم دهه5مه51ال  ب ه كر  هلم ب تت ذهال  ميتلهفت هالتربتلهالم تمدفهبممتدوه
 الييىا  همة ر لهبمم مملهالك ترىوه.ه

 اتضتتتتضهأيضتتتت  هأ هكتتتتوهممتتتت ممذهالت تتتتميدهالييتتتتىلهلادذهمم ىيتتتت  هكتتتتوهرتتتت  ذهال متتتتىه
المدرى تلوهىك  تذها ك ترهف لميتلههالخضرلهىالليذهىالتركيطهالكيم ىلهفكوهالرت  ذ

 مم مملهال ى  ىري ه هالخميرفهال ر له.ه

  ىالت تتتميدهالييتتتىلهفتتت ههممتتت ممذهالت تتتميدهالمضتتتىلهكتتت  هتتتت  يرهالت  لتتتوهمم ىيتتت  هبتتتي
ال  تجتلهه ت هأي ت همم ممتلهت  لتوهىقدهتبي هأ ال  بةلهممظمهالي لاذهلكوهالر  ذه

ال ى تتت ىري ههخمتتتي همتتت هفتتتدا وهمتتت /هه5مه51متتت ه ب تتتت ذهم تتتمدفهب ل تتتم دهالييتتتىا  هف
هههههههه.ههههلت ميدهالمريميله ىهم هتىر هبلهالدرا لىههىالخميرفهال ر ل

 


