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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/glant,
fresh and dry weights of leaves/plant, yield of fresh leaves/m”. 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 pp
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 gl., 1977).
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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 er.al. (1982) whereas, chemical
analysis was estimated according to the methods of Jackson (1973).
Table (1): Mechanical analysis of soil sample:

Parameters Unit Seasons
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
Texturalclass | = --—-- Clay loam Clay loam
Table (2): Chemical analysis of soil sample:
Seasons

Parameters Unit 2005/2006 2006/2007

CaCo; % 1.37 1.56

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 | e 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/m?, 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 ef 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 °C , initial oven
temperature, 50 ° C for 2 min., raised at 6 ° C per min, and then hold
at 150 ° C for 5 min,. then raised at 5 ° 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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etal. (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 Anthelyza
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/m”. However, the improvements
in leaf parameters were in parallel to the applied concentrations.



Tahle (3): Effect of iryptophan, phenglalanire, thiamin and ascorbic acid on plant height, stem diameter, mumber,
fresh and dry weights af hranches/plant of dragnnhead plants during 200572006 and 20062007 sexsorns

Parameters Plant height Siem diameter Number of Fresh weight of Dry weight of

(cm.) (cm.) branches /plant | branches /pleni{g) | branches /plant ()

Treaimenis 200572006 | 20062007 20052006 | 20062007 20052006 | 20062007 | 20052008 20062007 | 20052006 20062007
Control 0.0 57.66 63.33 0.56 0.83 14.33 1500 | 22000 | 235.66 | 30.80 3313
50 ppm 11.33 89.00 0.86 106 16.66 1700 | 248.33 | 266.66 | 32.26 34.66
Trypiophan at || 100ppm | g8.00 99.66 1.03 116 17.00 1800 | 26833 | 27833 | 34386 36.16
150ppm | 93.33 99.56 1.23 130 17.66 1966 | 280.00 | 293.33 | 36.36 38.13
50 ppm 75.00 88.33 0.80 103 16.00 16.66 | 243.33 | 255.00 | 3280 33.13
Phenyialumine « | 100 ppm |  86.66 96.33 0.96 110 16.66 17.33 | 25833 | 268.33 | 34.86 3486
150ppm | 89.33 98.33 113 126 17.33 18.66 | 266.66 | 28833 | 3596 3146
50 ppm 73.33 86.66 0.76 0.95 15.66 1633 | 236.66 | 245.00 | 31.93 33.03
Thiemin = [ 100ppm | 8533 04.66 0.86 103 16.00 17.33 | 24833 | 26166 | 33.46 35.30
150ppm | $7.33 01.33 1.06 L3 1700- | 17.66 | 263.33 | 276.66 | 35.50 1.3
50 ppm 69.66 84.66 0.73 0.90 15.33 1533 | 23500 | 24166 | 32.90 32.60
Ascorbicocid =t | 100 ppm | g333 01.33 0.76 1.00 16.00 16.00 | 24166 | 255.00 | 33.83 34.40
150ppm | 87.65 92.66 0.83 1.06 16.66 1700 | 256.66 | 266.66 | 35.93 35.96
LS.D. at 5% 3.08 3.01 0.19 0.09 0.74 2.25 139 10.43 101 139
LS.D. at 1% 4.18 407 0.24 0.12 101 3.05 10.01 14.13 137 1.88

-
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Tahle {(4): Effect of tryptophan .phenylalanine, thiamin and ascorbic acid on leaves number, fresh and dry weights

of leaves/plant and yield of fresh keaves/ n? of draganhead plants during 2005/2006 and 2006/2007 seasars

Parameiers Number of leaves/ Fresh weight of leaves / Dry weight ofleaves f Yield of fresh leaves /
plant plant (g) plant (@) m2 @
Treaiments
20052006 | 2006/2007 | 2005/2006 | 2006/2007 | 20052006 | 2006/2007 | 2005/2005 | 2006/2007
Conirol 0.0 516.66 626.66 25833 3113 3356 4226 103333 125333
50 ppm 690.00 76333 345.00 38166 345 4390 1380.00 152666
100 ppm
Trypiophan o 710.00 791.33 355.00 396.66 3550 45460 142000 158666
150ppm | 75665 856.66 3783 42873 3746 4920 151333 171333
50 ppm 6333 710.00 316.66 355.00 3156 4250 126656 142000
100
Prewlalanine g pm | §933 786.66 346.66 3911 3466 4120 138656 157333
130pem | oo 826.66 376.66 4123 3756 4950 1506.66 165333
50 ppm 590.00 686.66 295.00 3413 3243 4290 1180.00 137333
o 100ppm | con00 770.00 310.00 38500 3406 48.06 124000 1540.00
Thimmin o
5
150eem | o566 826.66 35333 4133 3833 5140 141333 165333
50 ppm 556.67 670.00 27833 33500 3340 4353 121333 1340.00
Ascatic aid o | 1007P™ | 5021 713 296.66 36166 3550 4700 145333 1446.66
150ppm | 3500 770.00 B 385.00 3806 50.00 126933 154000
L.SD.at5% 2535 4198 1289 2099 148 2.61 140.30 8396
LSD.at1% 35.04 5649 1747 2844 2.01 3.3 190.20 113.80

082-6ST (1)€ “800C “19S "UOIAUY WY "[oIg ‘T
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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 etal. (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 etal (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.



Tahle {S): Effect of tryptophan (phenylalanine, thiamin and ascorhic acid on root length fresh and
dry weights of roots 7 plant of dragonhead plants during 2005/2006 and 2006/2007 seasons.

Parameiers

Raont kength Fresh weight of roots Dryweight of mnots
{em.} { plant {g) { plant {g)

Treatments | 200512006 2006:2007 20052006 2006/2007 20052006 20062007
Camixal 00 16.66 17 .66 42 .66 46.66 7.66 836
50 ppm 21.66 2433 54 .66 5833 923 986
Tryptophan at  { 100 ppm 2733 28.00 57.00 61.66 963 1043
150 ppm 31.00 32.66 61.00 67.00 1033 1133
50 ppm 19.66 2333 51.66 56.00 823 893
Phenylalanine =t | 100 ppm 24 66 2733 5433 59.00 8.66 940
150 ppm 2833 30.66 5833 65.00 930 1036
50 ppm 18.66 21 .66 4833 53.00 7.66 843
Thiamin ot § 100ppm 2133 2533 5033 5633 8.20 896
150 ppm 26 .00 28 .66 57.00 60 .66 9.06 9.66
50 ppm 1733 19.66 47 66 5133 8.03 8.70
Ascorhic acid a2 J| 100 ppm 18.66 22 66 4933 54.00 836 9.13
150 ppm 22.66 25.66 54.00 57 66 9.13 973
L.S.D.at 5% 168 154 191 “201 037 032
[L.SD. at1% 228 209 258 271 050 043

082-65T (1)€ ‘800 “10S "HOMAUY WYY [oIg 'f
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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 ef.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.

I1I- 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.



Table {&): Effect of tryptophan .phenylalanine, thiamin and ascorbic acid on leaves oil percentage .
leaves nil yield / plant, total carbohydrats% and carotenoids of dragonhead plants during 2005/2006
and 2006/2007 seasons.

Parameters Leaves Leaves nil Tatal Camtenanids
oil % yield/plant carbohydrates % mg/g (Fw.)
Treatmenis 2005/2006 | 2006/2007 | 2005/2005 | 2006/2007 | 2005/2005 | 2006/2007 | 2005/2006 | 2006/2007

Control 0.0 0.207 0.207 0.530 0.647 18.000 18.667 0.597 0.590
50 ppm 0.223 0.243 0.777 0.927 20.667 21.333 0.757 0.740
Tryptophan at [ 100 ppm 0.237 0.257 0.837 1.013 23.000 22.667 0.783 0.783
150 ppm 0.247 0.287 0.927 1.227 23.333 23.333 0.797 0.793
50 ppm 0217 0.230 0.683 0.813 20.333 20.667 0.707 0.723
Phenylalanine at | 100 ppm 0.227 0247 0.783 0.963 22.000 22.333 0.777 0.750
150 ppm 0.237 0.267 0.890 1.100 22,667 23.333 0.793 0.777
50 ppm 0.217 0.227 0.633 0.773 19.567 20.667 0.697 0677
Thiamin at | 100 ppm 0.220 0.240 0.680 0.917 21.000 21.333 0.753 0.713
150 ppm 0.227 0.253 0.7197 1.037 22,667 22.000 0.783 0.757
50 ppm 0207 0217 0.570 0.720 18.567 19.567 0.623 0.613
Ascorbic acid at ] 108 ppm 0.210 0.220 0.617 0.793 20.333 20.333 0.683 0573
150 ppm 0.213 0230 0.573 0.883 21.333 22.000 0.580 0.707
L.3.D. at 5% 0.005 0.005 0.053 0.106 2.058 1.952 0.053 - 0.005
L.S.D. at1% 0.007 0.007 0.072 0.144 2.789 2.646 0.072 0.007
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Table (7): Effect of tryptophan, phenylalanine, thiamin and ascorbic acid on the identified constituents of
leaves dragonhead plants of vaoiatile oil obtained from G.L GC. analysis and calculated as relative

percentages.
parameters Area %
Treatmenis Bucalypicl Herad Linalod Ceranial Ciiral m Caxyeplyllene m;‘f:‘w
Contrul 0.0 0.53655 6.21331 6.48419 438865 1826493 8.67110 2.539%44 47hsa 17
50ppm | 2.7as49 2.68772 7.69859 142817 6155820 3.05758 L6719 9364414
Trypiophan at | 100ppm | o0.59652 2.11024 0.99998 1093525 §433178 | 20093 0.21727 9826097
150 ppm | 0.02195 5.13760 169859 6.5T733 7220021 1202210 0.60106 9856784
S50ppm | o0.60%20 2.06594 2.15722 4232591 32.03578 124169 0.95552 9256553
Phenylalarine i | 100 ppm | 0.17010 2.7%6351 1.72201 18.18875 4750007 2665851 0.51015 9761310
150 ppm | 0.54853 2.24369 0.70727 9.37015 s1L04204 | 3390211 0.62397 98A437%
50 ppm 0.34292 8.14065 L9708 1437488 28380 | 254880 0.53117 7920618
Thiamin  at | 100ppm | 0.09784 2137717 1.44063 1753655 463097 | 2792471 0.65197 9660487
150 ppm | 0.45525 126769 9.37068 17.95195 e | 233%n 144725 9103443
50 ppm 171430 640422 5.27834 8.19933 2523013 | 236334 2.14384 726036
Ascorbicacid =t § 199 ppm | 0.35011 433455 7.22373 1698316 45306@ 1946210 0.10976 9357710
150 ppm | o0.75881 5.15339 0.92126 5.48886 7433065 1103842 0.59837 9828976
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Table (8): Effect of tryptophan .phenylalanine, thiamin and ascorbic acid an chloraphyll {a&h), N%,
P% and K %of dragonhead plants during 2005/2006 and 2006/2007 seasons

Parameters | cpinmphyll (a) | Chinrophyll ) N — K%
megfg (fw.) mglg (fw.)
Treatments 20052006 | 20062007 | 20052006 | 20062007 | 20052006 | 20062007 | 20052006 | 20062007 | 200520056 | 20062007
Control 0.0 L3717 1447 0.403 0.417 1.193 1.227 0.387 0.410 L110 | 1190
S0 ppm 1.503 1517 0.463 0.460 1310 1417 0.487 0.507 1197 1.310
Trypiophan at || 100 ppm 1.590 1597 0.500 0.500 1.377 1.507 0523 0.590 1.267 1.467
150 ppm 1.663 1570 0.597 0.577 1.480 1673 0.607 0.650 1.360 1.580
50 ppm 1.483 1.493 0.457 0.457 1.280 1.370 0.417 0.473 1.187 1.240
Phenylalanine at [| 100 ppm 1.547 1513 0.477 0.473 1.317 1.450 0.457 0.550 1.237 1.420
150 ppm 1.620 1.627 0.570 0.523 1.430 1.597 0.567 0.583 1.320 1.533
50 ppm 1.467 1.487 0.437 0.447 1.253 1.330 0.407 0.450 1.160 1.227
Thiamin at [ 100 ppm 1.490 1513 0.453 0.457 1.300 1.393 0.440 0.493 1.207 1.410
150 ppm 1.577 1610 0.533 0.513 1.367 1.463 0.557 0.547 L.277 1.490
50 ppm 1.447 1473 0.430 0.437 1.213 1.300 0.403 0.440 1.143 1.210
Ascorbic acid at J 100 ppm 1.483 1.500 0.443 0.457 1.267 1.353 0.483 0.477 1.183 1.383
150 ppm 1.553 1.567 0.490 0.490 1317 1.450 0513 0.523 1.253 1.440
L.S.D. at 5% 0.005 0.053 0.005 0.005 0.053 0.053 0.053 0.053 0.005 0.005
L.S.D.at1% 0.007 0.072 0.007 0.007 0.072 0.072 0.072 0.072 0.007 0.007
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Gas chromatograms of dragonhead leaves distilled volatileoil as
influenced by tryptophan, phenylalanine, thiamin and ascorbic

acid foliar application
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Fig (1): Gas chromatograms of dragonhead
leaves  volatile  distilled of
_ untreated plants (control)
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Fig (2): Gas chromatograms of dragonhead
leaves volatile distilled of 50 ppm
tryptophan treated plants
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Fig (4): Gas chromatograms of dragonhead
leaves volatile distilled of 150 ppm
tryptophan treated plants
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Fig (6): Gas chromatograms of dragonhead
leaves volatile distilled of 100 ppm
phenylalanine treated plants

1- Eucalyptol
2- Nerol

3- Linalool
4- Geranial

5- Citral
6- Geranyl acetate
7- Caryophyllene
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(3): Gas chromatograms of
dragonhead leaves volatile
distilled of 100 ppm
_tryptophan treated plants
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Fig (5: Gas chromatograms of
dragonhead leaves volatile
distilled of 50 ppm
phenylalanine treated plants
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(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 1- Eucalyptol
Y3 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)
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Fig (8): Gas chromatograms of dragonhead i (9):Gas chromatograms of
leaves volatile distilled of 50 ppm dragonhead leaves volatile
thiamin treated plants distilled of 100 ppm thiamin
R treated pl!ants
. . 3 o
| ] bl bt [n0000a 4 2
100000 ‘ - } 8000000 :
ik B AN ST R VI - s LR {
o { 5000000 3 T -
40000 "W;’*N\l e W: % \ , 2
20000 \/ B 1000060 [ f \ y \1‘5\&
L o WS \/ ‘\, P
Fig (10): Gas chromatograms of dragonhead Fig (11):Gas chromatograms of
leaves volatile distilled of 150 ppm dragonhead leaves volatile
thiamin treated plants distilled of 50 ppm Ascorbic
_ acid treated plants
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Fig (12):Gas chromatograms of dragonhead Fig (13):Gas chromatograms of
leaves volatile distilled of 100 ppm dragonhead leaves volatile
Ascorbic acid treated plants distilled of 150 ppm Ascorbic

acid treated plants
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