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ABSTRACT 

This work was carried out at the Experimental Station Faculty of 
Agriculture at Moshtohor for two successive seasons (2005/2006 & 
2006/2007). It was aimed to study the effect of foliar spray with 
tryptophan, phenylalanine, thiamin and ascorbic acid at concentrations 
of 50,100 and 150 ppm plus the control on growth, yield and volatile 
oil content of dragonhead (Dracocephalum moldavica, L.) .plants  
Generally, all tested treatments increased growth parameters, oil yield 
and chemical constituents: plant height, stem diameter, branches 
number, fresh and dry weights of branches/plant, leaves number/plant, 
fresh and dry weights of leaves/plant, yield of fresh leaves/m2. All 
treatments also increased root length, fresh and dry weights of 
roots/plant, leaves oil percentage, leaves oil yield/plant, oil 
components, total carbohydrates%, carotenoids, chlorophyll (a&b), 
N%, P% and K% content compared with the control during the two 
seasons.  

Moreover, data cleared that spraying dragonhead plants with 
tryptophan and phenylalanine at all used concentrations of 50, 100 and 
150 ppm. Surpassed vitamin application and improved all studied 
vegetative growth parameters as well as yield and volatile oil 
components. The highest mean values concerning all growth, yield, oil 
content and chemical constituents were obtained by using tryptophan 
at the highest concentration (150 ppm) comparing with the other 
treatments or the control plants in both seasons. Results also revealed 
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that there were significant increase in root growth parameters of 
dragonhead plants due to spraying plants with amino acids 
(tryptophan & phenylalanine) followed by thiamin and ascorbic acid 
application. 

Foliar application of amino acids and vitamins at 150 ppm 
produced the best results of leaves oil percentage, leaves oil 
yield/plant, oil components, total carbohydrates%, carotenoids, 
Chlorophylls (a&b), N%, P% and K% content during the two seasons. 
The highest mean values of leaves oil percentage, leaves oil 
yield/plant, total nitrogen%, phosphorus%, potassium%, chlorophylls 
(a&b), carotenoids, carbohydrates% were recorded by spraying 
dragonhead plants with tryptophan treatments comparing with other 
treatments or control in both seasons.  

Using GLC analysis it was found that Eucalyptol, Nerol, 
Linalool, Geranial, Citral, Geranyl acetate and Caryophyllene were 
present as volatile oil constituents. The major constituent of leaves 
volatile oil of dragonhead plants was (Citral). The highest Citral 
percentage was obtained by 150 ppm. of ascorbic acid followed by 
treptophan at 150 ppm. as compared with the other treatments or the 
control.  

Therefore, this study suggest that foliar application of some amino 
acids i.e., tryptophan and phenylalanine as well as vitamins thiamin and 
ascorbic acid especially at 150 ppm could play an important role in 
increasing growth, yield and volatile oils content of leaves of 
dragonhead (Dracocephalum moldavica, L.) plants, added to its safety 
on human health. 
Key words: Dragonhead, tryptophan, phenylalanine, Thiamin, 

Ascorbic acid, diameter, Branch, yield, Carbohydrates, 
chlorophylls, Eucalyptol, Nerol, Linalool, Geranial,and 
Citral. 

INTRODUCTION 

Dragonhead (Dracocephalum moldavica, L.) plants belong to 
family Labiatae. Also, it is recently introduced to Egypt. It is a hardy 
plant native to regions from Eastern Europe to Siberia. The plant is 
widely used in folk medicine as a pain killer and in kidney complains. 
It is an easy and carefree plant best massed in sunny or partly shaded 
areas on well drained soil (Ismail, 2007). On the other hand, the plants 
are easy to grow and require special horticultural practices. Racz et.al. 
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(1978) stated that Dracocephalum moldavica is used as painkiller: for 
treatments of kidney complains, against toothache and colds as well as 
anti-rheumatism. Chachoyan and Oganesyan (1996) reported that 
dragonhead plants have been used as anti-tumor. In addition, Ayers 
et.al. (1984) reported that dragonhead plant is very attractive to honey 
bees and this may reduce their mortality when subjected to pesticide 
contaminated ground cover. 

Amino acids such as tryptophan and Phenylalanine were used in 
this investigation to increase the percentage of volatile oil in 
dragonhead plants. Amino acids have been reported one of the most 
important chemical substances for growth and flowering of plants. 
Many authors demonstrated that, growth and flowering of many 
aromatic plants can easily be forced by different amino acids.  
Mohamed and Wahba (1993) stated that tryptophan at 100 ppm gave 
the highest oil content of Rosmarinus officinalis plants. Gomaa (2001) 
found that foliar spray with some amino acids of Antholyza  
aethiopica plants increased all tested parameters. 

Vitamins have been reported as one of the most important 
chemical substances for growth and flowering of plants. The role of 
thiamin in plant biochemistry and physiology it is synthesized in 
leaves and subsequently translocated to the site of action via the 
phloem (El-Mansi et.al., 1995) Foliar spray of thiamin increased 
respiration, catabolism of carbohydrate, enhanced sugar, starch 
content and C/N ratio in stems, leaves and roots, and also stimulated 
root development in kidney bean and potatoes (Lijma, 1956). 
Moreover, root growth stimulation was also reported by Radzevicius 
and Bluzmanas (1975) when thiamin was applied to tomato plants in 
water culture. (El-Sherbeny and Hassan, 1987) studied that, spraying 
Datura stamonium with thiamin gave significant increases in plant 
height, number; fresh and dry weights of leaves, El-khayat (2001) 
found that, foliar spray with Thiamin, Ascorbic acid treatments 
increased growth, yield of sepals and chemical contents of Hibiscus 
sabdariffa plant.   

Ascorbic acid is known as growth regulating factor that 
influences many biological processes. Price (1966) reported that, 
ascorbic acid increased nucleic acid content especially RNA. It also 
influences the synthesis of enzymes, nucleic acid and protein. It acts 
as coenzyme in metabolic changes (Patil and Lall, 1973; Reda et.al., 
1977 and Fadl et al., 1977).  



INFLUENCE OF FOLIAR SPRAY WITH TRYPTOPHAN 
 

262 

The present work aimed to study the effect of foliar spray with 
tryptophan, phenylalanine, thiamin and ascorbic acid at concentrations 
of 50,100 and 150 ppm to enhance growth, yield and volatile oil 
content of dragonhead (Dracocephalum moldavica, L.) plants.  

MATERIALS AND METHODS 
This experiment was carried out at the Experimental Farm, Fac. 

Agric., Moshtohor Benha Univ., during 2005/2006 and 2006/2007 
seasons to study the effect of foliar spray with tryptophan, 
phenylalanine, thiamin and ascorbic acid at concentrations of 50,100 
and 150 ppm plus the control on growth, yield and volatile oil content 
of dragonhead (Dracocephalum moldavica, L.) plants.  

Mechanical and chemical analyses of the experimental soil are 
presented in Tables (1) and (2). Mechanical analysis was estimated 
according to the methods of Black et.al. (1982) whereas, chemical 
analysis was estimated according to the methods of Jackson (1973). 
Table (1): Mechanical analysis of soil sample: 

Seasons 
Parameters Unit 

2005/2006 2006/2007 

Coarse sand % 2.95 3.03 

Fine sand % 18.42 17.22 

Silt % 24.26 23.13 

Clay % 54.37 56.62 

Textural class ------ Clay loam Clay loam 

Table (2): Chemical analysis of soil sample: 

Seasons 

Parameters Unit 2005/2006 2006/2007 

CaCo % 1.37 1.56 3

Organic matter % 1.67 1.82 

Total nitrogen % 0.36 0.40 

Total phosphorus % 0.19 0.21 

Total potassium % 0.22 0.24 

E-C M mhos/cm 0.89 0.93 

pH ---------- 7.62 7.71 
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The present work included the following foliar application 
treatments:  

Control (distilled water); tryptophan, phenylalanine thiamin and 
ascorbic acid each at 50, 100 and 150 ppm. dragonhead 
(Dracocephalum moldavica, L.) plants were treated with three times 
of the above-mentioned amino acids and vitamins treatments as foliar 
spray at early morning. The initial application for all treatments was 
begun after 40 days from planting process; another two successive 
applications were applied at three weeks intervals. 
 
Cultivation process: 

Dragonhead (Dracocephalum moldavica, L.) seedlings were 
individually planted in the first week of October in plots (plot area 
was one square meter and included two ridges with 50 cm. width). 
Seeds were sown in hills at 25 cm. apart. Soil was directly irrigated to 
provide suitable moisture for germination and later thinned at two 
seedlings per hill.. All the normal culture practices for growing 
dragonhead plants were followed as recommended by Ismail,  (2007).  
 
Sampling and determinations: 

At the beginning of flowering stage, the following measurements 
were recorded; plant height, stem diameter, branches number, fresh 
and dry weights of branches/plant, leaves number, fresh and dry 
weights of leaves/plant, yield of fresh leaves/m2, root length, fresh and 
dry weights of roots/plant. Added to that, total chlorophyll (a&b) and 
carotenoides were determined in the fresh leaves of dragonhead plants 
after one month from the last treatment according to the method 
described by A.O.A.C. (1980). 

The percentage of N,P,K, and Total carbohydrates were 
determined in the dry leaves at starting of  flowering stage, where total 
nitrogen% were determined using the modified MicroKieldahl method 
according to A.O.A.C. (1980). Other nutrients ( P% and K%) contents 
were determined after wet diggestion according to the method 
described by Chapman and Pratt (1961), While total carbohydrates% 
was determined according to Dubois et al. (1956).  

At the full blooming time, the following measurements were 
recorded; leaves oil percentage, leaves oil yield/plant, GLC analysis of 
leaves oil. The essential oil of each treatment was extracted by hydro-
distillation according to Guenther (1961). The GLC analysis of the oil 
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was carried out using Gas chromatograph, (Hewlett packard GC. 
Model 5890) equipped with a flame ionization detector (FID).      A 
fused silica capillary (HP-5), (30 m length x 0.53 mm internal 
diameter (i.d.) x 0.88 um film thickness) , was used for the separation 
in the GC. 

 The following are the operating conditions of GC instrument: 
Injector and detector temperature were 250 and 270 oC , initial oven 
temperature, 50 o C for 2 min., raised at 6 o C per min, and then hold 
at 150 o C for 5 min,. then raised at 5 o o C per min. then hold at 190  C 
the carrier gas was nitrogen at 4 ml per min., and hydrogen, and air 
were used for the combination at 30 and 300 ml per min., respectively. 
The identification of the different constituents was achieved by 
comparing their retention times with those of the authentic samples. 
 

Statistical analysis: 

Growth parameters, yield and chemical constituents of the plants 
were statistically analyzed using the complete randomized block 
design analysis, revised L.S.D. test according to the procedures 
outlined by Snedecor and Cochran (1989).  

RESULTS AND DISCUSSION 
 

Effect of foliar spray with tryptophan, phenylalanine, thiamin and 
ascorbic acid on growth parameters of dragonhead  plants: 
I- Vegetative growth measurements: 

I-1- Plant height (cm.): 
Data in Table (3) indicate that, all different levels of tryptophan, 

phenylalanine, thiamin and ascorbic acid increased plant height of 
dragonhead plants in both seasons as compared with control plant. 
Generally, increasing tryptophan, phenylalanine, thiamin and ascorbic 
acid concentrations from 50, 100 up to 150 ppm. produced the highest 
values as compared to low concentrations. However, the tallest plants 
were obtained by using the highest concentration of tryptophan (150 
ppm.) as it gave 93.33 and 99.66 cm, in the first and second seasons, 
respectively. On contrary, irrespective control, the lowest mean values 
of plant height was scored by using ascorbic acid at the lowest 
concentration (50 ppm.) as it recorded 69.66 and 84.66 cm, in the first 
and second seasons, respectively. These results are in accordance with 
the findings of El-Sherbeny and Hassan (1987) on Datura 
stramonium, Khater et.al. (1992) on Tagetes minuta, Gamal El-Din 
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et.al. (1997) on lemon-grass plants, El-khayat (2001) on Hibiscus 
sabdariffa, Wahabe et.al. (2002) on  Antholyza aethiopica plants and 
Balbaa and Talaat (2007) on rosemary plants. 
 

I-2- Stem diameter (cm.): 
As shown in Table (3) all tested concentrations of tryptophan, 

phenylalanine, thiamin and ascorbic acid significantly enhanced the 
stem diameter of dragonhead plant with the superiority for the high 
rate. Also, all the tested treatments of tryptophan, phenylalanine 
statistically increased the stem diameter of dragonhead as compared 
with control in both seasons with the superiority for the treatment of 
tryptophan at 150 ppm. in both seasons. Meanwhile, tryptophan at 150 
ppm. showed to be the most effective treatment for inducing the 
highest value of stem diameter as it recorded 1.23 and 1.30 cm. On the 
reverse, (irrespective control) the lowest value of stem diameter was 
gained by the treatment of ascorbic acid at 50 ppm which registered 
0.73 and 0.90 cm, in the first and second seasons, respectively. These 
results are in close agreement with the findings of different authors as 
El-Sherbeny and Hassan (1987) on Datura stramonium, El-khayat 
(2001) on Hibiscus sabdariffa and Wahabe et.al. (2002) on  Antholyza 
aethiopica plants and Balbaa and Talaat (2007) on rosemary plants. 
 

I-3- Branch parameters 
Data in Table (3) show that, number, fresh and dry weights of 

branches/plant were significantly improved by different investigated 
treatments. Tryptophan treatments gave the highest records of number, 
fresh and dry weights of branches/plant. Irrespective controls, the 
lowest records of number, fresh and dry weights of branches/plant 
were obtained with ascorbic acid at the lowest concentration in both 
seasons. These results are in agreement with Mohamed et.al. (1992) 
on Alpinia nutans, Khater et.al. (1992) on Tagetes minuta, El-khayat 
(2001) on Hibiscus sabdariffa, Wahabe et.al. (2002) on  Antholyza 
aethiopica plants and Balbaa and Talaat (2007) on rosemary plants. 

 
I-4- Leaf parameters 

Data in Table (4) indicate that, spraying dragonhead plants with 
tryptophan, phenylalanine, thiamin and ascorbic acid at different 
concentrations enhanced leaves number, fresh and dry weights of 
leaves/plant and yield of fresh leaves/m2. However, the improvements 
in leaf parameters were in parallel to the applied concentrations.  
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So, the highest values of leaf parameters were obtained by using 
the highest concentrations. Generally, 150 ppm. tryptophan showed to 
be the most pronounced treatment for producing the highest values of 
leaves parameters in both seasons. These results are in confirmity with 
those of El-Sherbeny and Hassan (1987) on Datura stramonium, 
Gomaa (1997) on narcissus plant, Refaat and Naguib (1998) on 
peppermint plants, Mohamed et.al. (1992) on Alpinia nutans, Gamal 
El-Din et.al. (1997) on lemon-grass plants, El-khayat (2001) on 
Hibiscus sabdariffa, Wahabe et.al. (2002) on  Antholyza aethiopica 
plants, Gomaa (2003) on polianthes plants and Balbaa and Talaat 
(2007) on rosemary plants. 
 

I-5- Root parameters 
Data in Table (5) show that, root length, fresh and dry weights of 

roots/plant were significantly improved by different applied 
treatments. Irrespective control, the lowest values of root length, fresh 
and dry weights of roots/plant were obtained in case of ascorbic acid 
at the lowest concentration (50 ppm.) in both seasons. However, it was 
interest to observe that there was a positive relation ship between root 
parameter and the used concentrations of the different tested growth 
substances in both seasons. So, the gained increase different 
parameters were parallel to the applied concentration. In general, the 
highest values of root parameters were scored by using tryptophan at 
150 ppm. This trend was true in both seasons. These results are in 
agreement with those mentioned by Reda et.al. (1977)on Ammi 
visnaga, Mohamed et.al. (1992) on Alpinia nutans plants, El-Mansi 
et.al. (1995) on Pisum sativum plants and Balbaa and Talaat (2007) on 
rosemary plants. 
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II- Leaves oil 
 
II-1- Leaves oil percentage and leaves oil yield / plant: 

Data in Table (6) clearly show that, spraying dragonhead plants 
with tryptophan, phenylalanine, thiamin and ascorbic acid increased 
leaves oil percentage and leaves oil yield/plant. The highest values of 
leaves oil percentage and leaves oil yield/plant were obtained with 
tryptophan at 150 ppm.  Irrespective control, the lowest values of 
leaves oil percentage and leaves oil yield/plant were obtained with 
ascorbic acid in both seasons. These results are nearly similar with 
those obtained by Khater et.al. (1992) on Tagetes minuta, Gomaa 
(1997) on narcissus plant, Gamal El-Din et.al. (1997) on lemon-grass 
plants, Refaat and Naguib (1998) on peppermint plants, Gomaa (2003) 
on Polianthes tuberosa plants and Balbaa and Talaat (2007) on 
rosemary plants. 

 
II-2- Gas chromatograms of dragonhead leaves distilled volatile 
oil:  

From data in Tables (6 and 7) and illustrated in Figs (1 to 13) it 
is clearly observed that GLC analysis of the volatile oil of dragonhead 
leaves revealed the presence of Eucalyptol, Nerol, Linalool, Geranial, 
Citral, Geranyl acetate and Caryophyllene in all treatments. However, 
the main component of dragonhead leaves volatile oil was Citral. The 
lowest values of Citral was observed in the control treatment as well 
as the highest recored of Citral was obtained by ascorbic acid at 150 
ppm. followed by the treatment of tryptophan at 150 ppm. These 
results are in accordance with the findings of Halasz et.al. (1988) on 
Dracocephalum moldavica plant, Gomaa (1997) on narcissus plant; 
Refaat and Naguib (1998) on peppermint plants; Lu-Man et.al. (1999) 
on Dracocephalum heterophyllum plant and Balbaa and Talaat (2007) 
on rosemary plants. 
 
III- Chemical composition determinations: 

The results of chemical analysis of dragonhead plants as affected 
by different concentrations of tryptophan, phenylalanine, thiamin and 
ascorbic acid are shown in Tables (6&8). Data indicated that chemical 
parameters; total carbohydrates%, carotenoids, chlorophylls (6&8), N. 
%, P. % and K. % content behaved as the same as that of growth and 
oil parameters. i.e foliar spraying with tryptophan, phenylalanine, 
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thiamin and ascorbic acid at different concentrations (50, 100 and 150 
ppm) caused an increase in all chemical constituents of dragonhead 
plants when compared with the control plants in both seasons. 
Increasing tryptophan, phenylalanine, thiamin and ascorbic acid 
concentrations up to 150 ppm produced the highest values of 
measuring parameters. Conclusively, the richest leaf chlorophll (6&8), 
N%, P% and K% contents was scored by using the highest 
concentration of tryptophan (150 ppm.) in both seasons.  The obtained 
results are in harmony with those of El-Beheidi et.al. (1995) on pea 
plants, Mohamed et.al. (1992) on Alpinia nutans, Refaat and Naguib 
(1998) on peppermint plants, El-khayat (2001) on Hibiscus sabdariffa, 
Gamal El-Din et.al. (1997) on lemon-grass plants, Wahabe et.al. 
(2002) on Antholyza aethiopica plants Gomaa (2003) on Polianthes 
tuberosa and Balbaa and Talaat (2007) on rosemary plants. 

This study is being of economic importance since; recently the 
dragonhead plants are more important for export in addition to the 
widespread of amino acids in many commercial nutrients of farms 
nowadays in Egypt and other nations. Therefore it can be recommended 
from the previous results, that foliar application especially tryptophan, 
phenylalanine, thiamin and ascorbic acid especialy at 150 ppm. plays 
an important role in improving growth, yield and volatile oil content of 
dragonhead plants. Therefore, the present study strongly admit the use 
of such amino acids and vitamins in dragonhed plantation to provide 
good and high exportion characteristics due to its safty role on human 
health.  
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Gas chromatograms of dragonhead leaves distilled volatileoil as 
influenced by tryptophan, phenylalanine, thiamin and ascorbic 
acid foliar application 

 1- Eucalyptol  
2- Nerol 
3- Linalool  
4- Geranial 
5- Citral 
6- Geranyl acetate 
7- Caryophyllene  

Fig (1): Gas chromatograms of dragonhead 
leaves volatile distilled of 
untreated plants (control) 

 

 

  
 Fig (2): Gas chromatograms of dragonhead 

leaves volatile distilled of 50 ppm 
tryptophan treated plants 

Fig (3): Gas chromatograms of 
dragonhead leaves volatile 
distilled of 100 ppm 
tryptophan treated plants 

 

  
 Fig (4): Gas chromatograms of dragonhead 

leaves volatile distilled of 150 ppm 
tryptophan treated plants 

Fig (5): Gas chromatograms of 
dragonhead leaves volatile 
distilled of 50 ppm 
phenylalanine treated plants 

 

  
Fig (6): Gas chromatograms of dragonhead 

leaves volatile distilled of 100 ppm 
phenylalanine treated plants 

 Fig (7): Gas chromatograms of 
dragonhead leaves volatile 
distilled of 150 ppm 
phenylalanine treated plants 
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Gas chromatograms of dragonhead leaves distilled volatile oil as 
influenced by tryptophan, phenylalanine, thiamin and ascorbic 
acid foliar application 

1- Eucalyptol   
2- Nerol 
3- Linalool  
4- Geranial 
5- Citral 
6- Geranyl acetate 
7- Caryophyllene  

 Fig (1): Gas chromatograms of dragonhead 
leaves volatile distilled of untreated 
plants (control) 

 

 
 Fig (8): Gas chromatograms of dragonhead 

leaves volatile distilled of 50 ppm 
thiamin treated plants 

Fig (9):Gas chromatograms of 
dragonhead leaves volatile 
distilled of 100 ppm thiamin 
treated plants 

 

 
 Fig (10): Gas chromatograms of dragonhead 

leaves volatile distilled of 150 ppm 
thiamin treated plants 

Fig (11):Gas chromatograms of 
dragonhead leaves volatile 
distilled of 50 ppm Ascorbic 
acid treated plants 

 

 
 Fig (12):Gas chromatograms of dragonhead 

leaves volatile distilled of 100 ppm 
Ascorbic acid treated plants 

Fig (13):Gas chromatograms of 
dragonhead leaves volatile 
distilled of 150 ppm Ascorbic 
acid treated plants 
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 تأثير الرش  بالتربتوفان والفينايل آلانين والثيامين وحمض الاسكوربيك علي
 لنبـاتات    رأس التنينالنمو والمحصول  والزيت الطيار

 

  أنـور عثمـان جمعـة
 معـة بنها جا- آلية الزراعـة بمشـتهر-قسـم البسـاتين 

  
  

أجريѧѧت هѧѧذه الدراسѧѧة بمزرعѧѧة آليѧѧة الزراعѧѧة بمѧѧشتهر قѧѧسم البѧѧساتين فѧѧرع الزينѧѧة خѧѧلال الموسѧѧمين        
والثيѧѧامين  لدراسѧѧة  تѧѧأثير الѧѧرش  بالتربتوفѧѧان والفينايѧѧل آلانѧѧين     2006/2007 و 2005/2006الѧѧزراعيين 

ي معاملة الكنتѧرول    علاوة عل    وحمض الاسكوربيك   جزء في المليون لكل منهم     150، 100، 50بترآيزات  
 ومكوناتة لنبـات رأس التنين حيث أوضحت النتائج ما   :يليعلي النمو والمحصول  والزيت الطيار

 صѧѧفات النمѧѧو المدروسѧѧة ومحѧѧصول الزيѧѧت الطيѧѧار  أعطѧѧت آѧѧل المعѧѧاملات تحѧѧت الدراسѧѧة زيѧѧادة فѧѧي  
والأوراق/ ومكوناتѧѧة وتѧѧشمل فѧѧرع والѧѧوزن الطѧѧازج والجѧѧاف للأ  طѧѧول النبѧѧات وقطѧѧر الѧѧساق وعѧѧدد الأفѧѧرع 

آما أدت جميع المعاملات إلي زيادة طول الجذر والوزن الطازج والجاف نبات مقارنة بنباتات الكنترول. 
نبات آما زادت مكونات الزيت الطيار /نبات مع زيادة النسبة المئوية للزيت ومحصول الزيت الكلي        /للجذور

 ونѧѧѧسبة النيتѧѧѧروجين والفوسѧѧѧفور والبوتاسѧѧѧيوم ونѧѧѧسبة الكربوهيѧѧѧدرات الكليѧѧѧة والكاروتينيѧѧѧدات والكلوروفيѧѧѧل
  .بالمقارنة بنباتات الكنترول خلال موسمي التجربة

لتربتوفѧѧѧان & الفينايѧѧѧل آلانѧѧѧين  ) ا(آمѧѧѧا أظهѧѧѧرت النتѧѧѧائج أن معѧѧѧاملات الѧѧѧرش بالأحمѧѧѧاض الأمينيѧѧѧة       
ت تفوقѧѧاْ علѧѧي معѧѧاملات الѧѧرش بالفيتامينѧѧѧا    )  جѧѧزء فѧѧي المليѧѧѧون  150، 100، 50(بѧѧالترآيزات المѧѧستخدمة   

حيѧѧث أدت إلѧѧي زيѧѧادة صѧѧفات النمѧѧو الخѧѧضري والمحѧѧصول والزيѧѧت الطيѧѧار         ) الاسѧѧكوربيك & الثيѧѧامين(
وآانت أعلي المعاملات من حيث النمو والمحصول ومحتوي الزيت الطيѧار والترآيѧب الكيمѧاوي            . ومكوناتة

 الكنتѧرول فѧي آѧلا        جزء في المليون وذلك بالمقارنة بباقي المعاملات أو        150عند الرش بالتربتوفان بترآيز     
وأيѧѧضا الفيتامينѧѧات  ) الفينايѧѧل آلانѧѧين & التربتوفѧѧان (معѧѧاملات الأحمѧѧاض الأمينيѧѧة  آمѧѧا حѧѧسنت  . الموسѧѧمين

) الاسكوربيك & ( طول المجموع الجѧذري والѧوزن الطѧازج والجѧاف للمجمѧوع الجѧذري بالمقارنѧة                الثيامين
  . بنباتات الكنترول

 جزء في المليون إلي الحصول 150آما أدت معاملات الرش بالأحماض الأمينية والفيتامينات بترآيز       
علي أفѧضل النتѧائج مѧن حيѧث نѧسبة الزيѧت الطيѧار فѧي الأوراق ومحѧصول الزيѧت للنبѧات ومكونѧات الزيѧت                      

فوسفور والبوتاسѧيوم  وأيضاْ ونسبة الكربوهيدرات الكلية والكاروتينيدات والكلوروفيل ونسبة النيتروجين وال        
بالمقارنة خلال موسمي التجربة وآانت أعلي متوسѧطات لنѧسبة الزيѧت بѧالأوراق ومحѧصول الزيѧت الطيѧار                   
للنبات ونسبة النيتروجين والفوسفور والبوتاسيوم والكربوهيدرات الكلية والكاروتينيدات والكلوروفيل أمكѧن         

  .  المعاملات والكنترول في آلا الموسمينالحصول عليها عند الرش بالتربتوفان بالمقارنة بباقي
Eucalyptol, (آما أظهر التحليل الكروماتوجرافي للزيت الطيار أنة يحتѧوي علѧي المكونѧات التاليѧة     

Caryophyllene and Geranyl acetate, Citral, Geranial, Linalool ,Nerol (   ونѧان المكѧوآ
وآانѧت أعلѧي نѧسبة مئويѧة لمرآѧب الѧسترال            ) Citral(الرئيسي للزيت الطيار بالأوراق هو مرآب الѧسترال         

)Citral (  دلѧѧان بمعѧѧكوربيك والتربتوفѧѧامض الآسѧѧرش بحѧѧة الѧѧت نتيجѧѧي الزيѧѧل 150فѧѧون لكѧѧي المليѧѧزء فѧѧج 
  .منهما بالمقارنة بباقي المعاملات ونباتات الكنترول

قتѧصادية والطبيѧة    بناء علي نتائج هѧذه الدراسѧة ، فإنѧة يفѧضل رش نباتѧات رأس التنѧين ذات الأهميѧة الا          
) الاسѧكوربيك  &  الثيѧامين  خاصѧة  (وأيѧضا الفيتامينѧات     ) الفينايѧل آلانѧين   & التربتوفѧان   (بالأحماض الأمينيѧة    

 نمѧو وإنتاجيѧة   حيѧث أنهѧا  أآثѧر أمانѧاْ لѧصحة الإنѧسان وتحѧسين       )  جѧزء فѧي المليѧون    150(الترآيزات العاليѧة    
  . نباتات رأس التنين
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