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ABSTRACT 

This work was carried out during 2005/2006 and 2006/2007 seasons, at the Experimental Nursery 

of Ornamental Horticulture Department, Faculty of Agriculture, Cairo University. The investigation 

aimed to study the effects of irrigation at 25, 50 and 75% of available soil moisture depletion (ASMD) 

combined with antitranspirant agents: active dry yeast (ADY) at 6 or 8 g/l as bio-antitranspirant, sodium 

salicylate (S.S.) at 10 or 20 ppm and magnesium carbonate (MgCO3) at 15 or 30 ppm as chemical-

antitranspirants beside the control (0.0) in order to regulate water irrigation and study their effect on 

vegetative growth and volatile oil characteristics of marjoram plants (Majorana hortensis, Moench). The 

obtained results are summarized as follows: in all cuts in the two seasons, the plants received ADY at 6 or 

8 g/l were significantly taller than the plants treated with (S.S. and MgCO3) or the control. The same trend 

was observed on the branching of marjoram plants. The lowest value was when the plants were treated 

with MgCO3 at 30 ppm in most cases. The percentage of volatile oil in all treatments decreased except the 

treatment of MgCO3 at the rate of 30 ppm in the first season, and the treatment of S.S. at the rate of 10 

ppm in the second cut of the second season. The highest volatile oil per plant and per feddan through the 

two seasons was achieved when the plants were sprayed with ADY at 6 or 8g/l combined with irrigation 

at 25% ASMD. On the other hand,  GLC analysis of the oil in the second cut of the first season showed 

that Terpinene-4-ol, Linalyl acetate and α-Terpineol were the main components in the volatile oil using  

the irrigation treatment at the rate of 25 or 75% ASMD. 

 

Key words: active dry yeast, antitranspirants, ASMD , Essential oil, Majorana hortensis Moench  

 

1.INTRODUCTION 

Medicinal and aromatic plants have a major 

role in agriculture industry. They are the main 

source of safety drugs and raw substances used in 

manufacturing pharmaceuticals (Mahfouz, 2003). 

Marjoram plants (Majorana hortensis Moench) is 

one of the most important medicinal plants 

cultivated in Egypt. A volatile oil produced by this 

plant is antispasmodic, digestive, bitter tonic, 

expectorant diuretic, antidiabetic, antimicrobial, 

antioxidant, antihysterial, antiasthmatic. Fresh 

marjoram is used as a component to fine herbs or 

alone to flavor foods, sausages or vegetables 

(Yadava and Khore, 1995).  Nowadays, water is 

considered as the main factor in Egyptian 

cultivation, since the amount of water is limited, 

and the cultivated areas increased as a result of 

land reclamation. 

The large amount of the water consumed by 

the plant is lost through the leaf stomata. Many 

investigators studied the possibility of retarding 

the plant transpiration via the foliar application of 

chemical substances that act in closing the leaf 

stomata. Therefore, antitranspirant agents can be 

used to reduce the transpiration rate, without 

toxicity by forming a film on the leaf surface to 

prevent moisture loss especially during drought 

periods (Nasroui, 1993).  

Sodium salicylate (S.S.),magnesium carbonate 

(MgCO3) and active dry yeast (ADY) can be used 

in reducing the harmful effect of stress, to improve 

the, yield and to produce high quantity of active 

substances (Ahmed et al., 2001). El-Bably and 

Awad (2007) studied the effect of irrigation at 45, 

60 and 75% of available soil moisture deficit 

(ASMD), and found that the best results when 

canola plants were irrigated at 45% ASMD. 

This study was conducted to investigate the 

effect of irrigation at different available soil 

moisture depletion (ASMD) rates as well as 

antitranspirants agents: active dry yeast (ADY) as 

bio-antitranspirant, sodium salicylate (S.S.) and 
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magnesium carbonate (MgCO3) both as chemical-

antitranspirants on the vegetative growth and 

volatile oil characteristics of marjoram plants 

(Majorana hortensis).   

 

2. MATERIALS  AND METHODS 

This study was carried out at the Experimental 

Nursery of Ornamental Horticulture Department, 

Fac. Agric., Cairo Univ., during 2005/2006 and 

2006/2007 seasons. The aim of this study was to 

investigate the effect of irrigation at different 

available soil moisture depletion (ASMD), bio and 

chemical antitranspirants (AT's) and their 

interactions on the vegetative growth, yield and 

chemical constituents of marjoram plants 

(Majorana hortensis Moench). 

2.1. Experimental procedures 

Marjoram seedlings (12-15 cm in height, with 

10-12 leaves) were obtained from local nursery 

(Al-Ayaat area, south Giza) and transplanted in 

the soil on 15
th
 February and on the 31

st
 of January 

in the first and second seasons, respectively. The 

soil of the experiment was prepared and divided 

into plots (2 × 2 m
2
 each) containing 3 rows in 

each plot, 24 plants were planted in each plot. The 

physical and chemical characteristic of the soil are 

shown in Table (a). 

2.2. Treatments 

The following irrigation and antitranspirant 

treatments were carried out after 30 days from 

transplanting:  

2.2.1. Irrigation was done at 25, 50 and 75% of 

available soil moisture depletion (ASMD), the soil 

moisture content was determined before irrigation. 

The chemical analyses of the water used in 

irrigation are shown in Table (b) according to 

Chapman and  Pratt (1961 ).  

2.2.2. Antitranspirants: The plants were sprayed 

with different antitranspirants 3 times at monthly 

intervals. Active dry yeast (ADY) was used as 

bioantitranspirants at 6 or 8 g/l, while both sodium 

salicylate (S.S.) at 10 or 20 ppm and magnesium 

carbonate (MgCO3) at 15 or 30 ppm were used as 

chemical antitranspirants.  

The plants were harvested twice, the first cut 

was at the end of May, and the second one at 15
th
 

July in both seasons. 

2.3. Experiment layout 

The experiment layout was designed in split 

plots, with 21 treatments, (three replicates for each 

treatment), irrigation treatments occupied the main 

plot, while antitranspirant treatments were 

arranged in subplots. 

The statistical analysis was conducted 

according to Snedecor and Cochran (1980) by 

using MSTAT-C Computer Program (Freed et al. 

1988). 

2.4. Data recorded 
The following data were recorded: 

-Plant height (cm) and the number of 

branches/plant.  

-Herb fresh and dry weights (g/plant)  

-Volatile oil percentage in dry herb according to 

the British Pharmacopeia (1963). 

Essential oil % = 

Read of 

apparatus 
×100 

Weight of cut 

herb 

-    Volatile oil yield per plant= herb fresh weight 

per plant × oil content %. 

-   Volatile oil yield per feddan = oil yield per 

plant × No. of plants per feddan (24000 plants). 

-  Volatile oil components: Samples taken from 

the oil obtained in the second cut of the first 

season for irrigation treatment at 25% and 75% 

ASMD were analysed using gas liquid 

chromatography (GLC), to determine their main 

constituents. The use of GLC in the quantitative 

determinations was performed using the methods 

described by Bunzen et al. (1969) and Hoftman 

(1967). 

 

3. RESULTS AND DISSCUTION 

3.1. Vegetative growth 

3.1.1. Plant height  and the number of 

branches/plant 

Data in Table (1) indicate that the irrigation 

treatments (ASMD), bioantitranspirants: active 

dry yeast (ADY) and chemical antitranspirants: 

sodium salicylate (S.S.) and magnesium carbonate 

(MgCO3) had a highly significant effect on both 

plant height and the number of branches/plant in 

both seasons. 

The tallest plants in the first and second 

seasons in the two cuts were recorded when the 

plants were irrigated at 25% ASMD giving 43.83 

and 42.06 cm at first and second cuts, 

respectively. The same trend was observed at the 

second season giving 47.03 and 45.53 cm. The 

shortest plants in the two cuts of the first season 

were the plants irrigated at 75% ASMD as shown 

in Table (1). 

The same trend was observed in the case of 

number of branches: the greatest number of 

branches was recorded when the plants were 

irrigated at 25% ASMD giving 37.75 and 43.43 at 

first and second cut of the first season, 

respectively. While at the second season, the 

recorded values were 43.64 and 46.86 at first and 

second cuts, respectively. 

The application of antitranspirants also had a 

significant effect on the plant height and the 

number of branches of marjoram plants. In the 

first season, the tallest plants were those sprayed  



Effect of irrigation and antitranspirant treatments on ………..……………………………………………………… 

 

 276 

Table (a):Mechanical and chemical analyses of the used soil. 

Mechanical analysis of the soil 

Particle size distribution (%) 

Soil type Coarse sand Fine sand Silt clay 

Sandy clay loam 7.33 50.17 21.81 20.67 

Chemical analysis of the soil 

Soil type pH 
E.C. 

(ds/m) 

Cations (meq/L) Anions (meq/L) 

Ca
++

 Mg
++

 Na
+
 K

+
 HCO3

-
 Cl

-
 SO4

--
 

Sandy clay loam 7.56 1.40 6.50 3.30 4.00 1.04 3.00 5.50 6.34 

 

 Table (b): Chemical analysis of irrigation water used in the experiment (Lab.Soils Science 

Department). 

pH 
E.c. 

(ds/m) 

Cations (mg/L) Anions (mg/L) 

Ca
++

 Mg
++

 Na
+
 K

+
 HCO3

-
 Cl

-
 SO4

--
 

7.12 0.75 2.20 1.40 3.30 0.60 0.80 3.60 3.10 

 
 with ADY at 6g/l giving 50.58 and 47.83 cm at 

the first and the second cuts, respectively, while in 

the second season the recorded data were 50.98 

and 51.44 at first and second cuts, respectively. 

The shortest plants were the plants sprayed 

with chemical antitranspirants especially MgCO3 

at the rates of 15 or 30 ppm in the first season 

giving 35.04 and 29.79 at the first and the second 

cuts, while in the second season the values were 

36.59 at the first cut when the plants were treated 

with MgCO3 at the rates of 15 ppm. While at 

second cut the values were 36.39 when the plants 

sprayed with MgCO3 at rates of 30 ppm. 

As for the effect of antitranspirants on number 

of branches, the recorded data at first season 

showed that the highest values were obtained 

when marjoram plants were sprayed with ADY at 

rate of 8 g/l giving 39.28 and 47.78 branches/plant 

at the first and second cuts, respectively at first 

season, and 44.39 and 48.40 at second season at 

first and second cuts respectively. 

The lowest values were recorded when the 

plants were sprayed with chemical antitranspirants 

(MgCO3) at rate of 30 ppm in the two cuts in both 

seasons. The results are in harmony with the 

results obtained by Ahmed et al. (2001), Abd El-

Latif (2006) and Ali (2009). 

Regarding the interaction between the 

irrigation (ASMD) and antitranspirant treatments 

on plant height and the number of branches, the 

data in Table (1) show that in the first season, the 

tallest plants were 53.31 and 51.84 at the first and 

the second cuts when sprayed with ADY at 6 or 8 

g/l and irrigated at 25% ASMD. Whereas the 

shortest plants were those irrigated at 75% ASMD 

and sprayed with chemical antitranspirants 

(MgCO3 at rate of 30 ppm). The values were 

29.86 and 26.56 cm at the first and the second 

cuts, respectively. At the second season the same 

trend was recorded with the exception that in the 

second season the shortest plant in the first cut 

was recorded in the treatment of 75% ASMD, 

recorded 31.78 when the plants sprayed with 

MgCO3. Regarding the interaction in the case of 

the number of branches at the first season. The 

highest values 43.25 and 57.00 branches/plant at 

first and second cuts, respectively were reported 

when the plants were irrigated at 25% ASMD and 

sprayed with ADY 8g/l, while the lowest values 

20.28, 26.33 and 28.33 and 27.33 at first and 

second cuts in the first and second seasons 

respectively, were recorded when the plants were 

irrigated at 75% ASMD combined with MgCO3 at 

rates of 30 ppm. These results were in accordance 

to Ahmed et al. (2001) on ambrosia, Abd El-Latif 

(2006) on sage and Ali (2009) on fennel plants. 

3.1.2. Herb fresh and dry weights  
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Table (1): Effect of irrigation and antitranspirant treatments on plant height (cm) and the number of branches of  marjoram plants during 

2005/2006 and 2006/2007 seasons. 

Plant height (cm) 

1
st
  season  2

nd
 season 

 Irrigation 

AT's  

1
st
 cut 2

nd
 cut 1

st
 cut 2

nd
 cut 

I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean 

Control 41.80 41.28 36.68 39.92 42.88 39.56 35.25 39.23 46.05 43.77 40.26 43.36 44.67 41.23 35.86 40.59 

ADY 6 g/L 53.31 52.12 46.31 50.58 50.95 47.44 45.10 47.83 56.14 51.12 45.67 50.98 55.02 52.15 47.15 51.44 

ADY 8 g/L 52.45 49.31 45.14 48.97 51.84 45.17 41.81 46.27 53.19 49.54 41.11 47.95 53.31 50.81 43.50 49.21 

S.S 10 ppm 41.93 38.95 35.11 38.66 39.56 39.18 36.47 38.40 45.38 40.26 37.90 41.18 43.13 40.24 37.48 40.28 

S.S 20 ppm 40.61 37.96 33.56 37.38 39.96 36.24 33.68 36.63 43.29 36.81 33.49 37.86 41.38 37.87 35.90 38.38 

MgCO3 15 ppm 37.76 36.09 33.09 35.65 35.75 31.88 28.06 31.90 41.54 36.44 31.78 36.59 40.19 37.38 33.81 37.13 

MgCO3 30 ppm 38.95 36.32 29.86 35.04 33.45 29.37 26.56 29.79 43.62 40.21 35.91 39.91 40.99 35.25 32.93 36.39 

Mean 43.83 41.72 37.11   42.06 38.41 35.28   47.03 42.59 38.02   45.53 42.13 38.09   

LSD at 5% Irrigation 0.380       0.380       0.360       0.510       

LSD at 5% AT's 0.670       0.390       0.440       0.300       

LSD at 5% Interaction. 1.160    0.670    0.760    0.520    

Number of branches 

Control 34.00 30.00 24.17 29.39 36.50 30.33 23.83 30.22 38.92 34.75 24.58 32.75 44.33 40.00 29.08 37.80 

ADY 6 g/L 41.25 38.42 32.33 37.33 50.83 44.58 39.17 44.86 45.42 39.58 34.33 39.78 51.17 43.83 35.50 43.50 

ADY 8 g/L 43.25 40.17 34.42 39.28 57.00 45.33 41.00 47.78 53.08 44.58 35.50 44.39 54.75 48.00 42.45 48.40 

S.S 10 ppm 37.75 33.33 30.17 33.75 40.33 34.25 28.00 34.19 40.58 35.33 31.58 35.83 46.83 41.00 33.08 40.30 

S.S 20 ppm 40.25 31.42 25.17 32.28 43.33 34.83 29.00 35.72 48.67 42.33 35.00 42.00 51.58 44.17 39.67 45.14 

MgCO3 15 ppm 36.58 31.08 24.67 30.78 39.67 32.42 27.08 33.06 41.25 35.33 28.42 35.00 42.42 36.83 31.42 36.89 

MgCO3 30 ppm 31.17 25.08 20.58 25.61 36.33 25.67 26.33 29.44 37.58 33.42 28.33 33.11 36.92 31.58 27.33 31.94 

Mean 37.75 32.79 27.36   43.43 35.34 30.63   43.64 37.90 31.11   46.86 40.77 34.08   

LSD at 5% Irrigation 0.350       0.370       0.490       0.380       

LSD at 5% AT's 0.550       0.560       0.510       0.500       

LSD at 5% Interaction. 0.960    0.960    0.880    0.870    

I1= available soil moisture depletion at 25% AT's = Antitranspirants 

I2= available soil moisture depletion at 50% ADY= Active dry yeast 

I3= available soil moisture depletion at 75% S.S = Sodium Salicylate 

 MgCO3 = Magnesium carbonate 
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Table (2) Effect of irrigation and antitranspirant treatments on herb fresh and dry weights /plant (g.) of  marjoram plant during 2005/2006 and 

2006/2007 seasons. 

Herb fresh weight/plant (g) 

1
st
  season  2

nd
 season 

 Irrigation 

AT's 

1
st
 cut 2

nd
 cut 1

st
 cut 2

nd
 cut 

I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean 

Control 46.79 38.57 32.57 39.31 69.49 59.82 35.36 54.89 52.25 45.21 35.16 44.21 73.41 63.62 50.98 62.67 

ADY 6 g/L 71.55 61.91 39.59 57.68 90.13 80.58 60.25 76.99 78.45 70.00 55.79 68.08 99.63 84.46 68.15 84.08 

ADY 8 g/L 74.25 64.47 56.56 65.09 95.22 83.64 62.86 80.57 71.42 67.21 48.76 62.46 103.20 92.07 79.01 91.43 

S.S 10 ppm 52.68 48.72 36.37 45.92 69.00 65.71 55.72 63.48 56.50 50.21 42.50 49.74 76.60 69.02 53.84 66.49 

S.S 20 ppm 49.28 39.36 28.94 39.19 61.70 54.16 43.89 53.25 53.67 43.33 35.35 44.12 69.30 59.53 49.97 59.60 

MgCO3 15 ppm 50.14 40.12 32.20 40.82 61.67 51.71 42.49 51.96 55.32 45.26 34.24 44.94 74.13 65.80 53.87 64.60 

MgCO3 30 ppm 48.25 40.89 28.92 39.35 54.43 50.81 39.66 48.30 51.77 42.32 31.74 41.94 67.38 61.08 48.52 58.99 

Mean 56.13 47.72 36.45   71.66 63.78 48.60   59.91 51.93 40.51   80.52 70.80 57.76   

LSD at 5% Irrigation 0.300       0.880       0.230       0.230       

LSD at 5% AT's 0.430       0.670       0.320       0.380       

LSD at 5% Interaction. 0.740    1.160    0.550    0.650    

Herb dry weight/plant (g) 

Control 17.79 14.79 12.61 15.06 27.63 26.98 14.16 22.92 18.03 15.59 13.31 15.64 28.12 25.19 20.09 24.47 

ADY 6 g/L 28.34 20.31 14.28 20.98 37.45 30.67 23.63 30.58 28.44 26.24 21.07 25.25 38.65 34.13 25.37 32.72 

ADY 8 g/L 28.63 22.52 19.36 23.50 36.98 33.84 23.91 31.58 26.38 23.15 17.08 22.20 37.90 32.00 26.93 32.28 

S.S 10 ppm 22.86 18.90 13.91 18.56 27.68 24.39 21.99 24.69 21.00 17.56 14.79 17.78 29.66 25.29 19.29 24.75 

S.S 20 ppm 19.01 14.96 10.16 14.71 26.95 21.91 18.91 22.59 19.30 15.55 13.85 16.23 25.59 21.93 18.02 21.85 

MgCO3 15 ppm 20.44 15.46 11.36 15.75 27.26 26.88 19.24 24.46 20.49 15.90 13.82 16.74 29.46 25.06 21.32 25.28 

MgCO3 30 ppm 19.95 14.39 9.69 14.68 23.48 20.84 18.52 20.95 19.12 15.65 12.53 15.77 26.21 23.64 19.44 23.10 

Mean 22.43 17.33 13.05   29.63 26.50 20.05   21.82 18.52 15.21   30.80 26.75 21.49   

LSD at 5% Irrigation 0.200       0.300       0.170       0.100       

LSD at 5% AT's 0.350       0.310       0.230       0.210       

LSD at 5% Interaction. 0.610    0.540    0.390    0.360    

I1= available soil moisture depletion at 25% AT's = Antitranspirants 

I2= available soil moisture depletion at 50% ADY= Active dry yeast 

I3= available soil moisture depletion at 75% S.S = Sodium Salicylate 

 MgCO3 = Magnesium carbonate 



T.A.M. Abou Dahab…………….………………………………………………………….…………………………... 

 

 279 

Data in Table (2) indicate that increasing the rates 

of ASMD from 25% up to 75% resulted in 

significant decreases in fresh and dry weights in 

both cuts in the two seasons. The highest fresh and 

dry weights/plant were recorded when marjoram 

plants were irrigated at 25% ASMD. These results 

are in harmony with El-Gamassy et al., (1977) and 

El-Khateeb and Bosellah (1991) on periwinkle 

plants. 

As for the effect of antitranspirants on the 

fresh and dry weights of marjoram plants, it is 

clear that bioantitranspirants (ADY) were 

effective in this concern than the chemical 

antitranspirants (S.S. and MgCO3). The highest 

values were recorded when marjoram plants were 

sprayed with ADY at the rates of 8 g/l giving 

65.09 g and 80.57 g fresh weight and 23.50 and 

31.58 g dry weight/plant in the first and the 

second seasons, respectively. The same trend was 

observed in the second cut of the second season, 

while in the first cut the highest values (68.08 g 

fresh weight and 21.07g dry weight) were 

obtained from plants sprayed with ADY at 6g/l. 

These results are in harmony with Ahmed (1998) 

on marjoram plants, Ahmed et al., (2001) on 

Ambrosia maritima, Hussain (2002) on Majorana 

hortensis and Ali (2009) on fennel plants.  

Lowest fresh and dry weights were obtained 

when the plants were treated with chemical 

antitranspirants in most cases in the two cuts in 

the two seasons especially when the plants were 

treated with MgCO3. 

Concerning the interaction effects between 

ASMD and antitranspirants the data show that the 

highest values(74.25 and 95.22 g/plant) fresh 

weight and 28.63 and 37.45 g/plant dry 

weight/plant were recorded when the plants were 

irrigated at 25% ASMD and sprayed with ADY at 

6 or 8 g/l. The same trend was observed at the 

second season. 

The increment in herb weight may be due to 

the effective role of both irrigation at best ASMD 

and ADY application in increasing plant height 

and the number of branches which affect 

increasing herb weight. Beside the increasing 

photosynthesis consequently more metabolic 

activities were obtained and led to an increment in 

plant growth. 

The Lowest values were obtained when the 

plants were sprayed with chemical antitranspirants 

(MgCO3 at 30 ppm in most cases). Similar 

reduction in the dry weight of some field crops 

was recorded by Abu-Grab et al.,(1994) They 

recorded that, chemical antitranspirants caused a 

reduction in the dry matter. These materials form 

film affecting stomata which affect photosynthesis 

which was reflected on net dry mater. 

3.2. Volatile oil characteristics: 

3.2.1. Volatile oil percentage: 

Data presented in Table (3) show that the 

effect of irrigation (ASMD) and its interaction 

with antitranspirants had a significant effect on 

volatile oil % of dry herb of marjoram plants. 

Increasing ASMD from 25% up to 75% led to a 

slight increase in volatile oil percentage especially 

at 50% ASMD, while the highest value 1.37% at 

first cut obtained when plants were irrigated at 

50% ASMD while recorded value at second cut 

(1.40%) when the plants were irrigated at 75% 

ASMD in first season, in second season the 

highest value (1.37%) was obtained when the 

plants irrigated at 75% ASMD at first cut in the 

second season. While at second cut the values 

were 1.26% when the plants were irrigated with 

25% ASMD. These results are in accordance to 

Afify et al.,(1993). These results may be 

explained through the findings of Penka (1978) 

who mentioned that essential oil is the product of 

the respiratory catabolic processes which 

increased when the plants grow under the dry 

conditions. 

As for the effects of antitranspirants it is clear 

that all treatments decreased volatile oil % except 

the plants treated with MgCO3 at 30 ppm at two 

cuts in the first season, the highest values 1.57 and 

1.54% combined with irrigation at 50% or 75% 

ASMD at first and second cuts respectively. While 

the second season, highest values 1.54 and 1.39% 

when the plants sprayed with S.S. at 10 or 20 ppm 

combined with 75% or 25% ASMD at first and 

second cuts, respectively. 

These chemical antitranspirants reduced 

transpiration and increased water leaf content 

which reflect in increasing photosynthesis. These 

results are in harmony with El-Bably and Awad 

(2007), Bishr (1972) and Khater et al. (1996). 

3.2.2. Volatile oil components 

Samples of marjoram essential oil subjected to 

G.C. analysis were taken from the plants of 

second cut in first season grown under 25% 

ASMD and 75% ASMD. Data in Table (4) 

indicate that, the main components were 

terpinene-4-ol, linalyl acetate, α-terpineol, linalool 

and β-pinene. 

Regarding the effect of available soil moisture 

depletion (ASMD) and antitranspirant treatments 

on the composition of volatile oil, it could be 

concluded that, the maximum terpinene-4-ol 

content was recorded with the treatments of 25% 

ASMD and 75% ASMD were giving 30.09 and 

30.78 %, respectively when marjorum plants were 

sprayed with sodium salicelate (S.S.) at 10 ppm 

and active dry yeast (ADY) respectively. The  
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Table (3) Effect of irrigation and antitranspirant treatments on volatile oil percentage in dry herb of  marjoram plant during 2005/2006 and 

2006/2007 seasons. 

1
st
  season   2

nd
 season 

Irrigation 

 

AT's    

1
st
 cut 2

nd
 cut 1

st
 cut 2

nd
 cut 

I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean 

Control 1.22 1.40 1.39 1.34 1.31 1.33 1.51 1.38 1.17 1.15 1.44 1.25 1.29 1.20 1.32 1.27 

ADY 6 g/L 1.20 1.26 1.26 1.24 1.20 1.16 1.21 1.19 1.07 1.11 1.33 1.17 1.01 1.12 1.09 1.07 

ADY 8 g/L 1.07 1.27 1.27 1.20 1.39 1.29 1.47 1.38 1.04 1.33 1.52 1.30 1.20 1.26 1.08 1.18 

S.S 10 ppm 1.14 1.34 1.43 1.30 1.44 1.22 1.27 1.31 1.08 1.15 1.54 1.26 1.32 1.22 1.27 1.27 

S.S 20 ppm 1.15 1.42 1.40 1.32 1.43 1.28 1.34 1.35 1.15 1.13 1.21 1.16 1.39 1.22 1.23 1.28 

MgCO3 15 ppm 1.19 1.32 1.38 1.30 1.44 1.33 1.49 1.42 1.15 1.14 1.31 1.20 1.34 1.30 1.27 1.30 

MgCO3 30 ppm 1.24 1.57 1.27 1.36 1.44 1.40 1.54 1.46 1.14 1.29 1.25 1.23 1.26 1.25 1.25 1.25 

Mean 1.17 1.37 1.34  1.38 1.29 1.40  1.11 1.19 1.37  1.26 1.22 1.22  

LSD at 5% Irrigation 0.072    0.012    0.015    0.009    

LSD at 5% AT's 0.060    0.017    0.017    0.014    

LSD at 5% Interaction. 0.105    0.029    0.029    0.023    
I1= available soil moisture depletion at 25% AT's = Antitranspirants 

I2= available soil moisture depletion at 50% ADY= Active dry yeast 

I3= available soil moisture depletion at 75% S.S = Sodium Salicylate 

 MgCO3 = Magnesium carbonate 
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Table (4) Effect of irrigation and antitranspirant treatments on volatile oil components of marjoram plants during first season in the second cut. 

Treatments 
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α - Pinene 0.76 1.20 - 0.73 0.49 0.76 0.86 0.70 - 0.81 0.85 0.83 - - 

ß- Pinene 6.29 7.84 7.15 7.20 6.10 7.00 6.89 4.15 5.64 5.25 6.44 7.61 7.47 6.91 

Limonene 2.54 3.40 3.60 5.46 3.70 3.18 2.97 3.72 2.12 2.61 2.17 3.63 3.77 3.76 

1,8 Cineole 3.76 4.84 5.20 3.87 4.21 4.36 5.35 3.84 3.17 4.01 3.95 4.73 4.51 3.90 

γ – Terpineol 4.97 4.82 5.66 6.08 5.97 3.45 5.85 1.75 1.76 1.78 4.01 3.95 3.53 3.77 

Linolool 6.72 6.4 9.71 8.08 6.60 8.82 8.38 9.45 8.29 10.21 10.86 12.60 10.17 10.06 

Terpinene-4-ol 26.45 21.87 25.28 30.09 19.21 25.02 25.22 20.38 30.78 26.26 23.60 20.66 30.70 25.53 

α – Terpineol 9.82 5.60 9.71 6.05 6.21 6.43 8.38 9.56 8.25 10.21 10.86 12.60 10.17 10.06 

Linalyl acetate 16.82 16.02 19.11 16.97 15.45 17.69 16.95 16.11 20.82 17.13 17.76 16.88 17.11 18.42 

Estragol 1.37 1.86 1.60 1.15 1.17 2.48 1.71 4.47 0.71 0.93 0.20 1.71 1.44 1.21 

ß -Caryophellene 2.76 2.25 3.49 3.38 4.24 2.64 2.14 3.01 2.34 4.06 5.38 5.31 2.27 2.75 

Eugenol 5.16 5.50 6.86 6.66 10.90 6.79 6.20 5.28 8.26 9.13 8.38 8.62 4.92 5.79 

Sitronillol 4.37 1.40 2.01 2.42 4.21 2.67 1.40 2.23 2.71 4.70 2.03 - 2.05 1.48 

Unknown 8.21 11.13 1.62 1.92 11.54 8.71 7.7 15.26 5.15 3.70 3.05 0.87 11.89 6.36 
I1= available soil moisture depletion at 25% ADY= Active dry yeast 

I3= available soil moisture depletion at 75% S.S = Sodium Salicylate 

 MgCO3 = Magnesium carbonate 
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Table (5) Effect of irrigation and antitranspirant treatments on volatile oil yield per plant (g) and feddan (kg) of  marjoram plant during 

2005/2006 and 2006/2007 seasons. 

Oil yield/plant (g) 

1
st
  season  2

nd
 season 

 Irrigation 

AT's 

1
st
 cut 2

nd
 cut 1

st
 cut 2

nd
 cut 

I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean I1 I2 I3 Mean 

Control 0.22 0.21 0.18 0.20 0.36 0.36 0.22 0.31 0.21 0.18 0.19 0.19 0.36 0.30 0.27 0.31 

ADY 6 g/L 0.34 0.26 0.18 0.26 0.45 0.36 0.28 0.36 0.31 0.29 0.28 0.29 0.39 0.38 0.28 0.35 

ADY 8 g/L 0.31 0.29 0.25 0.28 0.52 0.44 0.35 0.44 0.27 0.31 0.26 0.28 0.45 0.40 0.29 0.38 

S.S 10 ppm 0.26 0.25 0.20 0.24 0.40 0.30 0.28 0.33 0.23 0.20 0.23 0.22 0.39 0.31 0.24 0.31 

S.S 20 ppm 0.22 0.21 0.14 0.19 0.39 0.28 0.25 0.31 0.22 0.17 0.17 0.19 0.36 0.27 0.22 0.28 

MgCO3 15 ppm 0.24 0.20 0.16 0.20 0.39 0.36 0.29 0.34 0.24 0.18 0.18 0.20 0.39 0.32 0.27 0.33 

MgCO3 30 ppm 0.25 0.23 0.12 0.20 0.34 0.29 0.28 0.30 0.22 0.20 0.16 0.19 0.33 0.30 0.24 0.29 

Mean 0.26 0.23 0.17  0.41 0.34 0.28  0.24 0.22 0.21  0.38 0.33 0.26  

LSD at 5% Irrigation 0.009    0.003    0.002    0.012    

LSD at 5% AT's 0.014    0.017    0.007    0.017    

LSD at 5% Interaction. 0.023    0.029    0.012    0.029    

Oil yield/feddan (kg) 

Control 5.21 4.97 4.21 4.79 8.69 8.61 5.13 7.48 5.06 4.30 4.60 4.65 8.71 7.26 6.36 7.44 

ADY 6 g/L 8.16 6.14 4.32 6.21 10.79 8.53 6.86 8.73 7.31 7.01 6.73 7.02 9.37 9.17 6.64 8.39 

ADY 8 g/L 7.34 6.86 5.90 6.70 12.34 10.47 8.43 10.41 6.59 7.39 6.23 6.74 10.91 9.68 6.98 9.19 

S.S 10 ppm 6.26 6.08 4.77 5.71 9.57 7.14 6.70 7.80 5.44 4.85 5.47 5.25 9.40 7.40 5.88 7.56 

S.S 20 ppm 5.25 5.10 3.41 4.59 9.25 6.73 6.08 7.36 5.33 4.22 4.02 4.52 8.54 6.42 5.32 6.76 

MgCO3 15 ppm 5.84 4.90 3.76 4.83 9.42 8.58 6.88 8.29 5.65 4.35 4.34 4.78 9.48 7.82 6.50 7.93 

MgCO3 30 ppm 5.94 5.41 2.95 4.77 8.12 7.00 6.84 7.32 5.23 4.85 3.76 4.61 7.93 7.09 5.84 6.95 

Mean 6.29 5.64 4.19  9.74 8.15 6.70  5.80 5.28 5.02  9.19 7.84 6.22  

LSD at 5% Irrigation 0.186    0.077    0.146    0.112    

LSD at 5% AT's 0.258    0.109    0.117    0.121    

LSD at 5% Interaction. 0.447    0.189    0.203    0.210    

I1= available soil moisture depletion at 25% AT's = Antitranspirants 

I2= available soil moisture depletion at 50% ADY= Active dry yeast 

I3= available soil moisture depletion at 75% S.S = Sodium Salicylate 

 MgCO3 = Magnesium carbonate 
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maximum linalyl acetate value (19.11%) for 25% 

ASMD recorded when the plants were sprayed 

with (ADY) at 8g/l, while with the treatment of 

75% ASMD, the maximum value was 20.82% 

when the plants were sprayed with ADY at rates 

of 6g/l. 

Concerning the effect of irrigation at different 

available soil moisture depletion (ASMD) and 

antitranspirants on the content of α-terpineol, it 

could be noticed that 25% ASMD its content was 

decreased in all antitranspirant applications. While 

with 75% ASMD, slight increment was recorded 

in most cases in comparison to control. The 

maximum value (12.60%) was recorded when the 

plants were sprayed with sodium salicylate (S.S.) 

at 20 ppm. 

As for linalool content, the recorded data 

revealed that its content increased in most cases at 

25% and 75% ASMD combined with 

antitranspirant treatments, the maximum value 

(9.71%) was recorded when the plants irrigated at 

25% ASMD combined with ADY at 8g/l. 

Concerning β-pinene content, the maximum 

value 7.84% was obtained at 25% ASMD 

combined with ADY at 6g/l, while at 75% ASMD, 

the maximum value (7.61%) was obtained when 

the plants were treated with S.S. at 20 ppm. All 

values were found to be within the standard range 

and are in agreement with those of Rhyu (1979), 

Hanafy (1989), El-Ghadban (1998), Mahfouz 

(2003) and Dewidar (2007). 

3.2.3. Volatile oil yield per plant and per 

feddan 

Data presented in Table (5) show that in all 

cuts in both seasons, the volatile oil yield/plant 

and per feddan decreased when ASMD increased 

from 25% up to 75%. 

The highest volatile oil yield/plant (0.34 

g/plant) was obtained when the plants were 

sprayed with ADY at 6g/l and irrigated with 25% 

ASMD in the first cut, while in the second cut 

values were 0.52 when the plants were sprayed 

with ADY at 8 g/l and irrigated with 25% ASMD 

too. The same trend was obtained in the second 

season, the values were 0.31 and 0.45 in the first 

and second cuts, respectively. As for volatile oil 

yield/feddan showed that volatile oil yield/feddan 

followed a similar trend as on plants values giving 

8.16 and 12.34 kg/feddan in the first season and 

7.31 and 10.91 kg/feddan in the second season in 

the first and the second cuts, respectively. These 

results are in harmony with El-Bably and Awad 

(2007) who reported that the highest oil yield was 

obtained with the shortest irrigation period. Agena 

(1966) on Pelargonium graveolens, Bishr (1972) 

on sweet marjoram and Khater et al. (1996) on 

Mentha  piperita. 

From the above results it can be recommended 

to irrigate marjoram plants at 25% ASMD and 

sprayed with ADY as a bio antitranspirants at the 

rates of 6 or 8 g/l. to obtain high fresh and dry 

weight/plant and feddan, also to obtain high 

volatile oil yield/plant and per feddan irrigated 

marjoram plants at 25% and sprayed with ADY at 

6 or 8 g/l too. 
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 إنتاجٌة و المكونات الكٌمٌائٌة لنبات البردقوش  وتأثٌر معاملات الري و مضادات النتح على نمو

 

- طارق أبو دهب محمد أبو دهب 
*بٌومً علً بٌومً منصور -  *إبراهٌم محمد أحمد هرٌدي 

 

 

مصر - الجٌزة  -  جامعة القاهرة -كلٌة الزراعة- ةقسم بساتٌن الزٌن
مصر -  ، الجٌزة ، معهد بحوث البساتٌن، مركز البحوث الزراعٌةالطبٌة و العطرٌة نباتات ال قسم بحوث *

 
 

ملخص 
كلٌة الزراعة –  الزٌنة بساتٌن فً مشتل قسم ٢٠٠٧-٢٠٠٦ و ٢٠٠٦ – ٢٠٠٥ خلال موسمىأجرٌت هذه التجربة 

: من الماء المتاح و مضادات النتح% ٧٥ و ٥٠ ، ٢٥تهدف التجربة لدراسة تأثٌر معاملات الري عند . جامعة القاهرة– 
 جزء فً الملٌون و كربونات ٢٠ و ١٠لات الصودٌوم بتركٌز الٌسلتر كمضاد حٌوي للنتح و س/ جم٨ و ٦الخمٌرة بتركٌز 

و ذلك بغرض تنظٌم ماء  (صفر)ٌة بخلاف الكنترول ئاي جزء فً الملٌون كمضادات نتح كٌم٣٠ و ١٥المغنسٌوم بتركٌز 
. الري و دراسة تأثٌر هذه المواد على النمو الخضري و مواصفات الزٌت الطٌار على نبات البردقوش

: النتائج المتحصل علٌها ٌمكن تلخٌصها فً التالً
لتر كانت أطول معنوٌا فً / جم٨ أو ٦ بالخمٌرة تم رشهافً جمٌع الحشات خلال موسمً الزراعة وجد أن النباتات التً  -

. لات الصودٌوم و كربونات المغنسٌوم أو الكنترولالٌسالارتفاع من النباتات الأخرى التً عوملت بس
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 .  البردقوشفى تفرٌع نباتلوحظ نفس الاتجاه     -

 .الأحٌان جزء فً الملٌون فً معظم ٣٠  بمعدلأقل القٌم تم الحصول علٌها عند معاملة النباتات بكربونات المغنسٌوم   -

 جزء فً الملٌون فً ٣٠انخفضت النسبة المئوٌة للزٌت الطٌار فً جمٌع المعاملات عدا عند استخدام كربونات المغنسٌوم  -
 . جزء فً الملٌون فً الموسم الثان١٠ًلات الصودٌوم الٌسالموسم الأول و كذلك عند استخدام س

لتر مع / جم٨ أو ٦أعلى إنتاجٌة للزٌت الطٌار للنبات و كذلك للفدان خلال موسمً التجربة تحقق عند رش النباتات بالخمٌرة  -
  .ASMD% ٢٥الري عند 

  Terpinene-4-ol  المركبات للزٌت الطٌار للحشة الثانٌة من الموسم الأول أنGLC تحلٌلات الـ  أظهرتمن ناحٌة أخرى -
% ٧٥ أو ٢٥ المكون الأساسً للزٌت الطٌار و ذلك عند استخدام الري عند ت كانα-Terpineol و Linalyl acetateو 
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