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ABSTRACT 
 
 Under Sant Kathrine, South Sinai Governorate, Egypt,  Effect of  biofertilizer  and chemical fertilizers in 
the sandy soil on Origanum syriacum var. sinaicum(Boiss.) was studied. The obtained results of the herein work 
indicated that application of biofertilizer as mixture of 5 strains of bacteria, namely Azotobacter chroococcum, 
Azospirillum lipoferum, Bacillus polymixa, Bacillus megatherium and Pseudomonas fluorescence was not 
effective in obtaining high herb or essential oil or essential oil constituents yield of Origanum syriacum var. 
sinaicum, Boiss comparing to chemical fertilization of NPK alone or 1/4 or 1/2 or 3/4NPK dose + biofertilizer, 
also 1/4NPK dose + biofertilizer was not promising, but application of each of 1/2 or 3/4NPK dose and or full 
dose of NPK + biofertilizer were analogues to application of NPK alone as chemical fertilizer. However 
application of 1/2 or 3/4NPK + biofertilizer appear to be suitable dose comparing to NPK application alone. 
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Introduction 
 
 Origanum syriacum. Var. sinaicum (Boiss.) family Labiatae (Lamiaceae) is a rare perennial wild herb 
endemic to Sinai. O. syriacum is represented by the following three varieties: var. syriacum, distribution 
Palestinian, Jordon, Syria; var. bevanii, Turkey, Syria, Lebanon, Cyprus; var. sinaicum is cultivated in Northern 
Sinai in Egypt and Palestinian. The plant was described by Ietswaat in his treatise on the taxonomy of the genus 
Origanum Başer et al (2003). Several species of genus Origanum are native to the Mediterranean, all of which 
are traded as a spice. Mediterranean type of oregano is considered one of the most imported spices in both the 
USA and Mediterranean countries. Beside spice usage, essential oil of oreganos is utilized in pharmaceutical 
and cosmetic industries. Antibacterial and antifungal extra value for the crop. Vegetative parts of Origanum and 
its biochemical extracts are commonly used industry. formerly, most of the exported oreganos were gathered 
from the nature. However, the ratio of commercially grown oreganos is increasing year to year. The leaves and 
flowering tops are used as a seasoning, having a flavor reminiscent of a blend of thyme. The dried herb is 
sometimes mixed with sumac (from Rhus species) to form the spice blend known as 'zatar', this is used along 
with olive oil as a topping for breads. The Bedouin grind the dried leaves, add salt and eat the dry mixture with 
bread. The leaves and flowering stems of this species are often dried and supplied commercially as 'oregano', a 
name that should more accurately be restricted to O. vulgare Biondi et al. (1993), Afroditi et al.  (1995), and  
Bown (1995). Regarding to the need of increasing Egyptian capacity in producing medicine and considering the 
high price for export, efforts were directed to increase yield per unit area. More tendencies for its planting in 
new reclaimed areas such Sinai Zone.  
 Boulos (1995) and (2002) mentioned that Origanum syriacum is a rare perennial wild herb endemic to 
Sinai. It is collected for medicinal uses and to prepare hot tea. The part used are leaves or the whole herb. 
Volatile oil consisting of more than 80% carvacrol, resin and flavonoids. Dry leaves are used as spice, 
condiment and to relieve pain. Fresh herb is used with sesame seed and olive oil with sugar to make a special 
dish. Hot tea is used for chest diseases (El-Batanouny, et al., 1999). In the Middle East, a popular commercial 
phenolic herb called ‘‘Zaatar” is prepared from the dried leaves of Origanum syriacum, Coridothymus capitatus, 
Satureia thymbra and Thymus spicata (Ravid and Putievsky, 1986).They added that they are used also in 
pharmaceutical and other preparations to cover disagreeable odour and taste, and as stimulant and carminative in 
medicine as well as valuable ingredient in perfumes. 
 Organic manures and biofertilization are very important for medicinal and aromatic plants to produce the 
best product in both quantity and quality and it is also safe for human, animal and the environment. Eid and 
ElGhawwas (2002) stated that, plant height, number of branches/plant as well as fresh and dry weights of 
marjoram plants were significantly increased when plants were treated with microbein and nitrobein compared 
with untreated plants. In addition, Mahfouz (2003) found that, the highest values of Majorana plant height, 
number of branches, fresh and dry weights of root were recorded for the treatment of biofertilizer plus full dose 
of N and P than the other treatments and control plants. Moreover, Abo-El-Ala (2002) found that the 
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combination between compost and biofertilizers increased plant fresh and dry weights in the fourth cut 
compared to the other treatments of marjoram plants. Mohesn, 2002; ElSayed et al., 2002) on sweet basil. 
Kandeel and Sharaf (2003) on marjoram plants, stated that, the highest oil percentage and oil yield/ ha were 
obtained with plants inoculated pre-sowing with three bacterial partners (biological fertilizers) and half of the 
recommended field rate of the inorganic N, P and K fertilization. Shahram and Kourosh (2011) reported that 
medicinal plants are very important in modern civilization in order to obtain natural active substances, known as 
secondary metabolites. The production of natural substances by plants is affected by genotype and 
environmental conditions. Continuous usage of inorganic fertilizer affects soil structure. Hence, animal and 
plant manures, compost and vermicompost can serve as alternative to mineral fertilizers for improving soil 
structure and microbial biomass. Bio fertilizers such as plant growth promoting rhizobacteria (PGPRs) and 
mycorrhiza are microbial inoculants consisting of living cells of micro-organism like bacteria and fungi which 
may help in increasing crop productivity.Organic fertilizers in comparison of the chemical fertilizers have lower 
nutrient content and are slow release but they are as effective as chemical fertilizers over longer periods of use.  
 
Materials and Methods 
 
 The present study was carried out at Medicinal Plants Conservation Project Saint Katherine Station. 
Ministry of State for Environmental Affairs, South  Sinai Governorate during the two successive seasons of 
2011 and 2013.  
 The objective of this work was to study the effect of applying biofertilizer  and chemical fertilizers on the 
vegetative growth, chemical composition and essential oil productivity of Origanum syriacum var. 
sinaicum(Boiss.)under Saint Katherine -South Sinai conditions. 
 
Plant material and procedure: 
 
 Origanum syriacum var. sinaicum(Boiss.)    was propagated by using cut divisions which were planted in 
the nursery on March 21st  and the seedlings of 2-3 pairs of leaves were transplanted on September 15th  for for 
both  seasons. Planting was done in rows 100 cm apart and the distance between plants was 50 cm (one 
plant/hill). Drip irrigation system was used with droppers of 2.0 L/h beside every hill. The irrigation was given 
one hour every 5 days  
 
Fertilizers type: 
 
1- Chemical fertilizers: 
 
 The chemical fertilizers (full dose) of NPK were as follows: 
-Nitrogen, at the rate of  200 kg per feddan as ammonium sulphate (20.5%). 
-Phosphorus, at the rate of 100 kg per feddan as calcium superphosphate (15.5%  P2O5).  
-Potassium, at the rate of 50 kg per feddan as  potassium sulphate (48% K2O).   
 
 Fertilization with calculated amount of calcium superphosphate and organic fertilizer (5 m3 per feddan as 
Compost manure) was added before planting in each season in only one dose. The compost manure was 
obtained from Sikam company. The chemical characteristics of Compost are shown in Tables (1). Common 
cultural practices were used throughout the experiment, including weed control. etc.  were similarly done 
whenever needed. Nitrogen and potassium fertilizers were applied in 3 equal doses in the season. The first one 
was added one month after transplanting, the second, third doses were added one week after every cuts. 
 
Table 1: The chemical properties of Compost manure (CM). used for growing Origanum syriacum plants. During the 2011 and 2013 

seasons. 
pH E.C 

mmhos 
Soluble cations 

meq/L. 
Soluble anions 

meq/L 
Ca++ Mg++ Na+ K+ CO3

-- HCO3
- Cl- SO4

-- 
8.10 3.10 15.00 45.00 90.00 30.00 - 45.00 10.00 140.50 

Humidity Ash O.M N% P% K% 
25% 9% 65% 2% 1.5% 1% 

Organic fertilizer was analyzed in the Desert Research Center  
 
Soil &water analysis: 
 
 Soil analysis is shown in Tables 2& 3 Soil samples representing the experimental area was taken at 0-30 cm 
depth. The water analysis is shown were taken from the irrigation water used. Both soil and water samples were 
analyzed in the National Research Center laboratories. 
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Table 2: Chemical analysis of irrigation water used.  
EC pH Soluble cations (ppm . ) Soluble anions (ppm .) 

Ca++ Mg++ Na+ K+ CO3
-- HCO3

- SO4
-- CL- 

0.717 7.65 90 16.20 75.00 5.00 19.90 154.33 95.00 95.50 
 
Table 3: Chemical analysis of the experimental soil area.  

Chemical 
analysis 

pH E.C. 
mmhos/cm 

O.M. 
% 

Cations mg/L Anions meq/L 

7.71 0.331 0.51 Ca++ Mg++ Na+ K+ CO3
-- HCO3

- Cl- SO4
-- 

57.26 14.20 13.6 0.25 52 141.31 45.10 211.74 
 
2- Bio-fertilizer: 
 
 Biofertilizer was added as mixture of 5 strains of bacteria namely: Azotobacter chroococcum, Azospirillum 
lipoferum, Bacillus polymixa , Bacillus megatherium and pseudomonas fluorescence (1X108  / c.f.u) were 
obtained from Desert Research Center, El-Mataria, Egypt. The biofertilizer was added as a soil drench four 
times per season i.e. one addition per month. 
 
The treatments were conducted as follows: 
1- Application of full dose of NPK. 
2- Application of 1/4 NPK dose + biofertilizer. 
3- Application of 1/2 NPK dose + biofertilizer. 
4- Application of 3/4 NPK dose + biofertilizer. 
5- Application of full dose of NPK+ biofertilizer. 
6- Application of biofertilizer only. 
 
Harvesting: 
 
 The plants in the both seasons were harvested 3 times per season, i.e. on May 10th, July 16th and September 
18th for the first season and May 5th, July 11th and September 20th for the second season by cutting the 
vegetative parts of plants 10 cm above the soil surface leaving 2small branches with some leaves for regrowth. 
 
Statistical analysis: 
 
 The experimental layout was a complete randomized block design with three replicates, each replicate 
contained 10 plants. Data from all experiments were subjected to analysis of variance using Costat Statistical 
Software (1986). Means of all data were compared by L.S.D. method according to (Snedecor and Cochran, 
1968). 
 
Data recorded: 
 
 The following data were recorded at harvesting time of each cut: 
 -Plant height (cm). 
 -Number of branches/plant. 
 -Fresh weight of herb /plant (g) 
- Fresh yield of herb /fed. (kg). 
 -Dry weight of herb /plant (g). 
 -Dry yield of herb /fed. (kg). 
     
 The herb was dried at 70°C until a constant weight was obtained, and then the herb dry weight was 
recorded. 
 
Chemical analysis: 
 
3-1- Determination of essential oil percentage: 
 The essential oil percentage was determined in both seasons from air dried herb in flowering stage 
according to British Pharmacopoeia (1963). 
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GC/ Mass analysis of volatile oil: 
 
GC/ Mass analysis of volatile oil: 
 
 The essential oil was analyzed on a VG analytical 70- 250S sector field mass spectrometer, 70 eV, using a 
SPsil5, 25 m x 30 m, 0.25 μm coating thickness, fused silica capillary column, injector 222°C, detector 240°C, 
linear temperature 80°–270°C at 10°C/min. Diluted samples (1/100, v/v, in n-pentane) of 1 µl were injected, at 
250 °C, manually and in the splitless mode flame ionization detection (FID) using the HP Chemstation software 
on a HP 5980 GC with the same type column as used for GC/MS and same temperature program.  
 Identifications were made by library searches (Adams, 2007) combining MS and retention data of authentic 
compounds by comparison of their GC retention indices (RI) with those of the literature or with those of 
standards available in our laboratories (Adams, 2007). 
 
4- Determination of nitrogen, phosphorus and potassium percentages in the leaves: 
      
 The chemical analysis was carried out on the dry leaves samples represents the three cuts obtained from the 
different treatments. The dry leaves were ground to a fine powder for the determination of N, P and K elements. 
 N, P and K elements were determined in the acid digested solution, which was prepared according to Hach 
et al. (1985)  
 Nitrogen content was determined by modified microkjeldahl method as described by A.O.A.C. (1970). 
Phosphorus was determined colormetrically using the method described by Murphy and Riley (1962). 
Potassium was estimated using flame photometery method according to Cottenie et al. (1982). 
 
5  - Determination of total carbohydrates: 
 
 Total carbohydrates percentage in the dried leaves was determined according to Herbert et al. (1971).  
 
Results and Discussion 
 
1- Vegetative growth:  
 
 Data in Table (4) show that the least plant height was recorded for the three cuts when biofertilizer was 
applied alone, also 1/4NPK dose + biofertilizer resulted in less values for plant height than full dose of chemical 
fertilizer. However 1/2NPK dose + biofertilizer appeared to be satisfy in enhancing plant height comparing to 
other treatments. As for branches number plant (Table 5), it was followed the same trend as shown plant height.  
 Concerning fresh and dry weight of plant, data in Tables (6&7) indicate that application of either 
biofertilizer alone or 1/4NPK dose or 1/2NPK + biofertilizer significantly decreased fresh and dry weight/plant 
comparing to full dose of NPK as chemical biofertilizer, while 3/4NPK dose or full NPK dose + biofertilizer 
resulted in similar value to using NPK chemical fertilizer alone. Similar trend of fresh and dry weight was also 
clear for leaves dry weight/plant in Table (8). 
 
Table 4: Effect of fertilization treatments on plant height   (cm) of Origanum syriacum var. sinaicum(Boiss.) for 3 cuts in two seasons 

(2011-2013).   
58BFertilization treatments 1st cut 2nd cut 3rd cut 

 59B1st Season 
0BFull dose of NPK 32.03 33.33 27.13 

1/4 NPK dose + biofertilizer 29.40 31.13 25.73 
1/2NPK dose + biofertilizer 34.63 34.26 32.23 
3/4 NPK dose + biofertilizer 33.25 33.11 32.23 

1BFull dose of NPK + biofertilizer 34.16 36.40 32.03 
92BBiofertilizer only 22.46 23.13 22.40 

2BL.S.D at 0.05 2.04 1.86 2.06 
 60B2nd Season 

3BFull dose of NPK 31.53 34.36 25.87 
1/4 NPK dose + biofertilizer 28.20 30.40 24.00 
1/2NPK dose + biofertilizer 32.20 35.20 30.75 
3/4 NPK dose + biofertilizer 33.25 33.11 32.23 

4BFull dose of NPK + biofertilizer 31.40 35.10 30.66 
Biofertilizer only 22.00 22.77 21.33 

5BL.S.D at 0.05 1.89 1.75 1.85 
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Table 5: Effect of fertilization treatments on number of branches/plant of Origanum syriacum var. sinaicum(Boiss.)for 3 cuts in two seasons 
(2011-2013). 

Fertilization treatments 1st cut 2nd cut 3rd cut 
 1st Season 

Full dose of NPK 12.46 19.33 23.13 
1/4 NPK dose + biofertilizer 9.33 15.46 18.20 
1/2NPK dose + biofertilizer 10.20 18.53 19.06 
3/4 NPK dose + biofertilizer 12.46 17.33 21.13 

Full dose of NPK + biofertilizer 13.53 20.40 23.16 
Biofertilizer only 5.13 12.26 15.20 

L.S.D at 0.05 1.07 2.46 2.79 
 2nd Season 

Full dose of NPK 11.46 20.20 24.13 
1/4 NPK dose + biofertilizer 9.10 16.33 17.46 
1/2NPK dose + biofertilizer 10.13 17.40 19.20 
3/4 NPK dose + biofertilizer 12.16 16.13 20.13 

Full dose of NPK + biofertilizer 12.66 20.60 21.40 
Biofertilizer only 6.10 10.20 15.13 

L.S.D at 0.05 0.93 2.69 2.69 
 
Table 6: Effect of fertilization treatments on fresh weight of herb/plant (gm) of Origanum syriacum var. sinaicum(Boiss.) for 3 cuts in two 

seasons (2011-2013). 
Fertilization treatments 1st cut 2nd cut 3rd cut 

 1st Season 
Full dose of NPK 65.50 80.30 81.50 

1/4 NPK dose + biofertilizer 51.20 69.40 71.50 
1/2NPK dose + biofertilizer 66.60 74.30 75.30 
3/4 NPK dose + biofertilizer 68.40 80.70 80.20 

Full dose of NPK + biofertilizer 68.90 80.50 79.50 
Biofertilizer only 22.50 32.50 28.70 

L.S.D at 0.05 1.25 2.85 2.20 
 2nd Season 

Full dose of NPK 65.10 79.50 80.50 
1/4 NPK dose + biofertilizer 52.50 65.50 65.00 
1/2NPK dose + biofertilizer 65.40 70.50 75.70 
3/4 NPK dose + biofertilizer 68.40 80.50 79.80 

Full dose of NPK + biofertilizer 68.50 80.30 80.00 
Biofertilizer only 22.70 32.00 28.50 

L.S.D at 0.05 1.23 2.50 2.15 
 
Table 7: Effect of fertilization treatments on dry weight of    herb/plant (gm) of Origanum syriacum var. sinaicum(Boiss.)  for 3 cuts in two 

seasons (2011-2013). 
Fertilization treatments 1st cut 2nd cut 3rd cut 

 1st Season 
Full dose of NPK 15.50 30.30 31.50 

1/4 NPK dose + biofertilizer 11.20 19.40 21.50 
1/2NPK dose + biofertilizer 16.60 24.30 25.30 
3/4 NPK dose + biofertilizer 18.40 30.70 30.20 

Full dose of NPK + biofertilizer 18.90 30.50 29.50 
Biofertilizer only 7.50 12.50 18.70 

L.S.D at 0.05 1.25 2.85 2.20 
 2nd Season 

Full dose of NPK 15.10 29.50 30.50 
1/4 NPK dose + biofertilizer 12.50 25.50 25.00 
1/2NPK dose + biofertilizer 15.40 20.50 20.70 
3/4 NPK dose + biofertilizer 18.40 30.50 29.80 

Full dose of NPK + biofertilizer 18.50 30.30 30.00 
Biofertilizer only 7.70 12.00 18.50 

L.S.D at 0.05 1.93 2.50 2.15 
 
2- Essential oil percentage and yield/plant:  
 
 Data in Table (9) indicate that application of biofertilizer alone was the promising treatment in enhancing 
oil percentage accumulation comparing to the other fertilizer treatments and or NPK alone. On the other side 
application of  biofertilizer alone resulted in the lowest value of oil yield/plant (Table 10), also 1/4NPK dose + 
biofertilizer resulted in less significant oil yield/plant, while 3/4NPK dose gave the maximum mean volues of 
essential oil yield(ml/plant) in the 1st cut and 2nd cut during both seasons, wheras, full NPK dose + biofertilizer 
treatments were the effective treatments in enhancing oil yield/plant in the 3rd cut during seasons the same. 
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Table 8: Effect of fertilization treatments on dry leaves /plant (gm) of Origanum syriacum var. sinaicum(Boiss.)  for 3 cuts in two seasons 
(2011-2013). 

Fertilization treatments 1st cut 2nd cut 3rd cut 
 1st Season 

Full dose of NPK 4.50 5.90 6.00 
1/4 NPK dose + biofertilizer 2.25 4.25 4.50 
1/2NPK dose + biofertilizer 3.20 5.20 5.30 
3/4 NPK dose + biofertilizer 4.40 6.00 6.00 

Full dose of NPK + biofertilizer 4.90 6.50 6.20 
Biofertilizer only 1.50 1.70 1.80 

L.S.D at 0.05 0.60 1.13 0.60 
 2nd Season 

Full dose of NPK 4.40 5.80 6.10 
1/4 NPK dose + biofertilizer 2.20 4.15 4.60 
1/2NPK dose + biofertilizer 3.25 5.25 5.25 
3/4 NPK dose + biofertilizer 4.50 6.10 6.10 

Full dose of NPK + biofertilizer 5.10 6.70 6.40 
Biofertilizer only 1.55 1.80 1.90 

L.S.D at 0.05 0.84 0.98 0.82 
 
Table 9: Effect of fertilization treatments on essential oil percentage in dry leaves of Origanum syriacum var. sinaicum(Boiss.) for 3 cuts in 

two seasons (2011-2013). 
73BFertilization treatments 1st cut 2nd cut 3rd cut 

 74B1st Season 
30BFull dose of NPK 2.18 3.10 1.53 

1/4 NPK dose + biofertilizer 2.32 3.25 1.81 
1/2NPK dose + biofertilizer 2.10 3.14 1.70 
3/4 NPK dose + biofertilizer 2.15 3.16 1.64 

31BFull dose of NPK + biofertilizer 2.25 3.10 1.66 
101BBiofertilizer only 2.52 3.77 1.88 

102BL.S.D at 0.05 0.11 0.04 0.01 
 75B2nd Season 

32BFull dose of NPK 2.15 3.00 1.50 
1/4 NPK dose + biofertilizer 2.30 3.20 1.80 
1/2NPK dose + biofertilizer 2.10 3.15 1.75 
3/4 NPK dose + biofertilizer 2.12 3.17 1.60 

33BFull dose of NPK + biofertilizer 2.25 3.30 1.62 
103BBiofertilizer only 2.55 3.80 1.85 

104BL.S.D at 0.05 0.09 0.03 0.01 
 
Table 10: Effect of fertilization treatments on oil yield per plant (ml.) of Origanum syriacum var. sinaicum(Boiss.)for 3 cuts in two seasons 

(2011-2013). 
76BFertilization treatments 1st cut 2nd cut 3rd cut 

 77B1st Season 
34BFull dose of NPK 0.10 0.18 0.09 

1/4 NPK dose + biofertilizer 0.05 0.14 0.08 
1/2NPK dose + biofertilizer 0.07 0.16 0.09 
3/4 NPK dose + biofertilizer 0.09 0.19 0.10 

35BFull dose of NPK + biofertilizer 0.11 0.20 0.10 
105BBiofertilizer only 0.04 0.06 0.03 

36BL.S.D at 0.05 0.04 0.03 0.03 
 78B2nd Season 

37BFull dose of NPK 0.09 0.17 0.09 
1/4 NPK dose + biofertilizer 0.05 0.13 0.08 
1/2NPK dose + biofertilizer 0.07 0.17 0.09 
3/4 NPK dose + biofertilizer 0.10 0.19 0.10 

38BFull dose of NPK + biofertilizer 0.11 0.22 0.10 
106BBiofertilizer only 0.04 0.07 0.04 

39BL.S.D at 0.05 0.05 0.03 0.02 
 
3- Essential oil constituents: 
 
 Data in Table (11) indicate that among 13 detected compounds in the essential oil, thymol was the highest 
constituent, followed by γ-terpinene, ρ-cymene, α-terpinene, α-pinene and myrcene descendingly. On the other 
hand the least value was belonging to camphene compound. As for the effect of applied treatments on oil 
constituents, it is clear that application of biofertilizer alone decreased carvone percentage since it was (0.06%) 
comparing to other applied treatments which ranged between 0.08-0.16%. However all applied fertilization 
treatments did not largely showed appreciable differences in oil constituents. 
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Table 11: Chemical composition of essential oils in Origanum syriacum var. sinaicum(Boiss.) 
Compound Content μ g / 1μ L in six accessions 

40BFull dose 
of NPK 

 

1/4 NPK dose + 
biofertilizer 

 

1/2NPK dose + 
biofertilizer 

 

3/4 NPK dose + 
biofertilizer 

 

41BFull dose of 
NPK + 

biofertilizer 
 

Biofertilizer 
only 

α- Pinene 2.51 2.52 2.58 2.61 2.6 2.55 
Camphene 0.25 0.27 0.26 0.25 0.25 0.28 
β- Pinene 0.80 0.86 0.85 0.83 0.81 0.88 
Myrcene 2.33 2.34 2.34 2.34 2.35 2.34 

α- Terpinene 5.32 4.63 4.66 4.64 4.62 4.61 
γ- Terpinene 19.40 18.15 18.26 18.35 18.40 18.22 
1.8 cineole 0.54 0.55 0.54 0.53 0.54 0.51 
p- cymene 10.11 10.3 10.61 10.72 10.71 10.3 
Linalool 0.16 0.16 0.17 0.16 0.16 0.14 

α- Terpineol 0.22 0.15 0.18 0.21 0.22 0.15 
Carvone 0.16 0.08 0.10 0.14 0.16 0.06 
Thymol 46.92 47.56 47.31 47.11 47.02 48.53 

carvacrol 8.10 8.51 8.48 8.42 8.40 8.55 
Total 96.82 96.43 96.34 96.31 96.24 97.12 

 
4- Nitrogen, phosphorus and potassium percentages in the leaves: 
 
 Data in Table (12, 13 and 14) indicate that NPK percentages recorded the least values with biofertilizer 
application alone, also 1/4NPK dose + biofertilizer significantly decreased NPK percentages comparing to 
chemical NPK fertilizer alone or combined with biofertilizer. On the other side application of 1/2, 3/4 or full 
NPK dose + biofertilizer enhanced the NPK percentages in the leaves. However this was more pronounced for 
N and K. 
 
Table 12: Effect of fertilization treatments on nitrogen (N) % in  the leaves of Origanum syriacum var. sinaicum(Boiss.)for 3 cuts in two 

seasons (2011-2013). 
80BFertilization treatments 1st cut 2nd cut 3rd cut 

 81B1st Season 
42BFull dose of NPK 1.59 1.64 1.55 

1/4 NPK dose + biofertilizer 1.42 1.53 1.34 
1/2NPK dose + biofertilizer 1.71 1.86 1.74 
3/4 NPK dose + biofertilizer 1.51 1.66 1.54 

43BFull dose of NPK + biofertilizer 1.68 1.77 1.63 
107BBiofertilizer only 1.25 1.30 1.21 

 82B2nd Season 
44BFull dose of NPK 1.55 1.65 1.53 

1/4 NPK dose + biofertilizer 1.45 1.55 1.30 
1/2NPK dose + biofertilizer 1.70 1.80 1.75 
3/4 NPK dose + biofertilizer 1.53 1.63 1.50 

45BFull dose of NPK + biofertilizer 1.71 1.81 1.65 
108BBiofertilizer only 1.22 1.31 1.20 

 
Table 13: Effect of fertilization treatments on phosphorus (P) % in  the leaves of Origanum syriacum var. sinaicum(Boiss.) for 3 cuts in two 

seasons (2011-2013). 
83BFertilization treatments 1st cut 2nd cut 3rd cut 

 84B1st Season 
46BFull dose of NPK 0.34 0.35 0.34 

1/4 NPK dose + biofertilizer 0.21 0.29 0.25 
1/2NPK dose + biofertilizer 0.32 0.30 0.32 
3/4 NPK dose + biofertilizer 0.33 0.34 0.35 

47BFull dose of NPK + biofertilizer 0.35 0.39 0.36 
109BBiofertilizer only 0.23 0.29 0.24 

 85B2nd Season 
48BFull dose of NPK 0.32 0.35 0.31 

1/4 NPK dose + biofertilizer 0.22 0.29 0.27 
1/2NPK dose + biofertilizer 0.32 0.33 0.30 
3/4 NPK dose + biofertilizer 0.33 0.34 0.35 

49BFull dose of NPK + biofertilizer 0.35 0.38 0.36 
110BBiofertilizer only 0.23 0.29 0.25 

 
5- Total carbohydrates in the leaves: 
 
 Data in Table (15) show that the least total carbohydrate percentage was recorded when biofertilizer was 
applied alone, and the recorded values were analogous to application of 1/4NPK dose + biofertilizer, while 1/2, 
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3/4 or full NPK dose + biofertilizer resulted in similar values of total carbohydrate which obtained by NPK 
chemical fertilizer alone. 
 
Table 14: Effect of fertilization treatments on potassium (K) %  in  the leaves of Origanum syriacum var. sinaicum(Boiss.) for 3 cuts in two 

seasons (2011-2013). 
Fertilization treatments 1st cut 2nd cut 3rd cut 

 1st Season 
Full dose of NPK 1.12 1.21 1.32 

1/4 NPK dose + biofertilizer 1.19 1.28 1.38 
1/2NPK dose + biofertilizer 1.21 1.40 1.47 
3/4 NPK dose + biofertilizer 1.48 1.55 1.64 

Full dose of NPK + biofertilizer 1.51 1.57 1.66 
Biofertilizer only 1.06 1.11 1.16 

 2nd Season 
Full dose of NPK 1.14 1.19 1.28 

1/4 NPK dose + biofertilizer 1.17 1.30 1.36 
1/2NPK dose + biofertilizer 1.20 1.35 1.41 
3/4 NPK dose + biofertilizer 1.44 1.51 1.60 

Full dose of NPK + biofertilizer 1.50 1.52 1.63 
Biofertilizer only 1.03 1.14 1.13 

 
Table 15: Effect of fertilization treatments on total carbohydrates % in the leaves of Origanum syriacum var. sinaicum(Boiss.)for 3 cuts in 

two seasons(2011-2013).  
Fertilization treatments 1st cut 2nd cut 3rd cut 

 1st Season 
Full dose of NPK 23.65 25.34 27.54 

1/4 NPK dose + biofertilizer 14.22 16.12 19.15 
1/2NPK dose + biofertilizer 21.00 22.00 25.00 
3/4 NPK dose + biofertilizer 23.11 25.00 29.10 

Full dose of NPK + biofertilizer 23.81 25.77 29.58 
Biofertilizer only 12.10 15.40 18.35 

 2nd Season 
Full dose of NPK 22.15 24.11 25.14 

1/4 NPK dose + biofertilizer 14.22 13.15 15.24 
1/2NPK dose + biofertilizer 19.26 22.17 23.14 
3/4 NPK dose + biofertilizer 22.33 24.14 25.00 

Full dose of NPK + biofertilizer 23.55 25.16 27.52 
Biofertilizer only 11.10 12.40 13.31 

 
Discussion: 
 
 The obtained results of the herein work indicated that in sandy soil application of biofertilizer as mixture of 
5 strains of bacteria, namely Azotobacter chroococcum, Azospirillum lipoferum, Bacillus polymixa, Bacillus 
megatherium and Pseudomonas fluorescence was not effective in obtaining high herb or oil or oil constituents 
yield of Origanum syriacum var. sinaicum, Boiss comparing to chemical fertilization of NPK alone or 1/4 or 1/2 
or 3/4NPK dose + biofertilizer, also 1/4NPK dose + biofertilizer was not promising, but application of each of 
1/2 or 3/4NPK dose and or full dose of NPK + biofertilizer were analogues to application of NPK alone as 
chemical fertilizer. However application of 1/2 or 3/4NPK + biofertilizer appear to be suitable dose comparing 
to NPK application alone. 
 This result can be consider satisfy because such biofertilizer with the added amount cannot meet the plant 
nutritional requirements in such sandy soil which is verypoor in organic matter , but can be appreciated when 
used with adequate amount of chemical fertilizer to decrease the harmful effect of such biofertilizer and/or its 
costs. In this regard there was an agreement with several investigators working on chemical and biofertilizer on 
some medicinal and aromatic plants i.e. Eid and ElGhawwas (2002), Kandeel and Sharaf (2003)  , Mahfouz 
(2003) and Fatma et al., (2008)  on Majorana  (Kandeel and Abou Taleb, 2002; Mohesn, 2002and  ElSayed et 
al., 2002) on sweet basil. Hamed, 2004 on Salvia officinalis and Origanum syriacum,  Toaeima, 2005 on 
Achillea millefolium., Mahfouz and Sharaf-Eldin (2007)on fennel and  Swaefy  et al.,( 2007) on peppermint, 
Leithy(2009) on geranium. 
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