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ABSTRACT

INTODUCTION

Nowadays, the ext;msion of aromatic
and medicinal plants cultivation to face the
current demands of the foreign markets, has

become urgent. This makes medicinal and -

aromatic plants of great importance as expor-
table crops and source of hard currency.
Moreover, they offer the raw materials for
some of our important industries such as;
pharmaceutical, perfume and cosmetics, scap
and food industries (Mostafa, 2006). Rose-
mary (Rosmarinus officinalis, L) plants is a
perennial plant, belongs to Family Lamina-

ceae and grown in Egypt as ornamental plant.
This plant is considering as one of the most
valuable aromatic and medicinal plant. The
herb of rosemary is a popular spice and its oil
is used as a flavoring agent in many food and
pharmaceutical industries. Fresh or dried
leaves and oil are used as a tonic in the treat-
ment digestive disorders, diuretic, aromatic,
stomachic, carminative, antispasmodic, chala-
gogue. Antiseptioc, and emmenagogue. A leaf
infusion has a wide variety of internal applica-
tion as indicated. The ol may be used



134 Ho.

externally as an insect repellent in varous
soothing embrocations and diluted as an
antiseptic gargle and is particularly effective
in neuralgia in meat dishes. The oil is also
employed widely in the cosmetic industry.
Leaves may be used in both mixtures and
aromatic preparations and in meat dishes,
(Guenther, 1961).

Many researches pointed out the
importance of amino acids and mutrient ele-
ments in enhancing growth, yield and chemi-
cal composition of some economic pilants
among them, El-Sherbeny and Hassan (1987)
on Datura stramonium, Mobamed (1992) on
Dahlia pinnata plants, Gamal El-Din ef al.
(1997) on Ilemongrass plants, El-Khayat
(2001) on Hibiscus sabdariffa plant, Wahabe
et al. (2002) on Antholyza aethiopica plants,
Youssef et al (2004) on Datura plants and
Balbaa and Talaat (2007) on resemary plants,
Tryptopha.n (a precursor of indole acetic acid)
is known as growth regulating factor that
influence many biological processes, Phillips
(1971) suggested several altemative roles of
IAA synthesis in plants, all starting from
tryptophan, thus when tryptophan is supplied
to most plant tissues, JAA was formed,
Mchamed and Wahba (1993) stated that
tryptophan at 100 ppm gave the highest oil
content of Rosmarinus officinalis plants,
Gomaa, (2001) found that, foliar spray of
Antholyza aethiopica plants with some amino
acids increased all growth and yield para-
meters and Balbaa and Talaat (2007) stated
that, foliar spray with ascorbic acid,
phenylalanine and ornithine at the concen-
trations 50, 100 and 150 mg/L. on rosemary
plants increased plant height, number of
branches/plant fresh and dry weights of
herb/plant, N, P and K.% content of herb,

The role of iron is incomporated
directly into the cytochromes, into compounds
necessary to the electron transport system in
mitochondria and into ferredaxin (Nason and
Mc-Elory, 1963). Concerning iron, Mousa and
El-Lakany (1984) indicated that, foliar appli-
cation of iron to Tagetes erecta increased
flower yield, weight and length of flower
stalk, also Mohamed (1992) found that foliar
spray with iron increased vegetative growth,

Annals Of Agric. Sc., Moshtohor, Vol. 47(1), 2009

flowering and carbohydrates content of

Dahlia pinnata plants.

Zinc is one of the essential micro-
clements for growth and flowering of plants
{Chandler, 1982; Gomaa, 1997 and Youssef,
2000). Many investigatores reported the stim-
ulating effect of applied micronutrients as
soaking or foliar spray on growth and flowe-
ring of different ornamental plants; Mohamed
(1985) found that Mn at 75 or 375 ppm. and
Zn at 45 or 225 ppm. increased the vegetative
growth, flowering and tubrous roots produc-
tion of Dahlia hybrida cv. "Moon Light
sonata”. Andon (1973) concluded that foliar
application of Mn and Za to tobacoo and to
hybrid petunia stimulated flower formation
and seed production. Savva (1977) revealed
that foliar application of Mn to Dianthus
chinensis improved yiclds quality and seed
yield. Mousa and El-Lakany (1984) indicated
that foliar application of Fe, Zn and Mn to
Tagates erecia increased flower yield, weight
and length of flower stalk.

Boron caused a gradual hyperpola-
rization of the plasma membrane in root tips
and stimulate boron secretion and the activity
of plasma membranec NADH oxidase. Thus;
boron could be directly associated with cell
growth (Goldbach ef al. 1990). Many inves-
tigators reported that stimulating effect of
applied micronutrients as foliar spray on
growth and flowering of different plants.
Adams, et al. (1979) concluded that the
application of boron to carnation cv. Willam
Sim and Pink Sim increased number of
flowers. Maharana and Pradhan (1980) stated
that the application of boron to hybrid rose
improved the number of leaves, shoots and
flowers, Mohamed (1985) found that boron at
(30 or 150 ppm) increased the vegetative
growth, flowering, tuberrous roots production
of Dahlia hybrida cv. Moon Light Sonata.
Gomaa and Mady (2008) reported that spray-
ing Matricaria chamomilla plants with boron
at 50 and 75 ppm succeded in increasing
growth parameters such as plant height, stem
diameter, number, fresh and dry weights of
branches and leaves/ plant. Moreover, oil %
and oil yield/plant were increased.
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The aim of the present study is to
evaluate the effect of foliar spray with some
amino acids and mineral nutrients treatments

on growth, volatile oil content and chemical
composition of rosemary (Rosmarinus
officinalis, L.) plants.

" MATERIALS AND METHODS

This experiment was conducted at the
Experimental Farm and in the Laboratory of
Horticulture Department Faculty of Agricul-
ture at Moshtohor, Benha Univ., during 2006
and 2007 seasons to study the influence of
some amino acids ie., tryptophan (200 ppm)
and glutamic acid (200ppm), some mineral
nutrients i.e, Fe, Zn, Mn and B each at
150ppm as well as their combinations on
vegetative growth, essential oil and its main
components as well as chemical constituents
of rosemary plants.

Rosemary scedlings were obtained
from Floriculture Farm, Horticulture Depart-
ment, Faculty of Agriculture, Benha Univ,,

then seedlings were transplanted in clay loam
soils on mid March in both seasons in plots
(1x] m) containing two rows (50 cm. inbet-
ween) each row contained two hills (50 cm.
apart). Soil was directly irrigated to provide
suitable moisture for growth, Al the normal
cultural practices for growing rosemary plants
were followed as recommended in this region.

Mechanical and chemical analyses of
the experimental soils are presented in Tables
(a) and (b), mechanical analysis was estimated
according to Jackson, (1973), whereas chemi-
cal analysis was determined according to
Black et al. (1982).

Coarse sand

Fine sand

Silt

Clay

Textural class

experimental sil:

Parameters

| Available nitrogen

| Available phosphorus

’ Available potassium

E.C
b

Experimental layout.

This experiment included 15 treat-
ments were set up in a split plot design with
three replicates. The main plots were sprayed
with tryptophan and glutamic each at 200
ppm. Whereas, the sub plots were sprayed
with Fe, Zn, Mn, and B each at 150ppm .All
treatments of amino acids were applied as

foliar spray at 50, 65 and 80 days after trans-
planting, respectively, whereas the treatments
of mineral ntrition were applied as foliar spray
at 55, 70 and 85 days after transplanting,
respectively. Treated plants were sprayed till
run offwhereas control plants were sprayed
with tap water.
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Data recorded.

In both seasons, two cuts were taken
1.6, the first cut was taken in mid-August,
whercas the second one was perforined in
mid-November. The following measurements
were calculated m each cut as follow; plant
height (cm.), number of branches/plant, fresh
and dry weights of branches/plant (g), fresh
and dry weights of leaves/plant (g). Also, total
chlorophylls (a&b) was determined in the
fresh leaves of rosemary plants according to
the method described by A.O.A.C. (1980).
The percentage of N.P,K, and total carbo-
hydrates were determined in the dry matter
leaves, whereas total nitrogen was determined
using the modified MicroKieldah! method
according to A.O.A.C. (1980). While, tota!
carbohydrates percentage was determined
according to Dubois et al. (1956). Leaves
volatile oil percentage. The essential oil of
each treatment was extracted by hydro-
distillation according to Guenther (1961).
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The GLC analysis of the leaves vola-
tile oil (second cut) was carried out using Gas
chromatograph, (Hewlett packard GC. Model
5890) equipped with a flame ionization detec-
tor (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 identification of the
different constituents was achieved by compa-
ring their retention times with those of the
authentic samples.

Statistical analysis.

The obtained data in both seasons of
study were subjected to analysis of variance as
a factorial experiment in split plot design.
LSD method at 5% level was used to compare
between means according to Snedecor and
Cochran (1989).

RESULTS AND DISCUSSION

Effect of amino acids and mineral nut-
rients treatments on growth and produc-
tivity of rosemary plants.
I- Vegetative growth measurements:

I-1- Plant height (cm):

Data in Table (1) show that all appli-
cations of amino acids i.e,, glhitamic and try-
pyohan each at 200 ppm significantly
increased the height of rosemary plants as
compared with control in both seasons with
the superiority of tryptophan. This trend was
true in both cuts of this study. Moreover, in
the first and second cuts it was observed that
all tested applications of mineral nutrients i.c.,
Fe, Zn, Mn and Boron each at 150 ppm
succeeded in increasing plant height, especia-
ity Zn treatment when compared with control
in both seasons. However, all applied com-
binations between amino acids and mineral
nutrients cansed a significant increment in this
parameter in the first and second cuts as com-
pared with control in most cases. This trend
was true in both seasons. Anyway, the highest
value of plant height was recorded by using
the combined treatment between tryptophan
and Zn. That was true in the two cuts in both
Seasons.

I-2- Branch parameters:

Data in Tables (1 & 2) indicate that
number of branches/plant, fresh and
weights of branches / plant were increased by
using the treatments of amino acids. However,
in the first and second cuts, the highest num-
ber of branches per plant was registered by
glutamic treatment in both seasons, while the
heaviest fresh and dry weights were obtained
by tryptophan treatment in both seasons.
Moreover, all tested applications of mineral
nutrients showed significant increments of
these parameters. Anyway, in the first and
second cuts the highest values of branch para-
meters were gained by Fe treatment in both
seasons as compared with control,

As for the interaction effect between
amino acid and mineral nutrients, it was found
that all combinations between amino acids and
mineral nutrients in the first and second cuts
led to an increase in the number, fresh and dry
weights of branches per plant in both seasons.
However, the highest number of branches per
plant was recorded by the interaction between
glutamic and Fe trcatments, whereas the
heaviest fresh and dry weights of branches per
plant was obtained by the interaction between
tryptophan and Fe treatments in both seasons.



Table (1): Effect of some amine acids and minera! nutrients treatments on plant height and number of branches/plant of Rosmarinus officinalis
plant during 2006 and 2007 seasons.

First season (2006)
Parameters Plant height (Cm.) : Number of branches/plant
Amino acids First cut Second cut First cut Second cut
‘ T | G.at | T.at T 1 G.at| T.at T | G.at | T.at e | G.at| T.at
| \ ‘é 200 | 200 | Mean ‘é 200 | 200 | Mean ‘é 200 | 200 | Mean ‘é 200 | 200 | Mean
Mineral nutrie C | ppm | ppm @ | ppm | ppm © | ppm | ppm O | ppm | ppm

Control (0.0) 40.75 | 43.00 | 43.50 | 42.41 | 45.50 | 46.00 | 47.00 ! 46.16 | 13.25 | 14.00 | 13.50 | 13.58 | 14.50 | 16.00 | 15.50 | 15.33
‘ Fe at 150 PPm | 47.75 | 50.75 { 51.25 | 49.91 | 53.25 | 54.00 | 56.00 | 54.41 | 15.75 | 16.75 | 16.00 | 16.16 | 16.75 | 19.25 [ 17.75 { 17.91
| Zn at 150 PPm | 52.50 | 54.75 | 55.75 | 54.33 | 55.00 | 55.75 | 57.50 | 56.08 | 15.25 [ 16.25 } 15.75 | 15.75 | 16.25 | 18.50 | 17.50 | 17.41
) Mn at 150 PPm | 45.75 | 47.25 | 47.75 | 46.91 | 49.75 | 50.25 | 51.25 | 5041 | 14.75 | 15.75 { 15.25 | 15.25 | 15.50 | 18.25 | 16.75 | 16.83
Bat1S0PPm | 42.25 | 44.00 | 44.75 | 43.66 { 47.75 | 48.50 | 49.25 | 48.50 | 14.00 | 14.75 | 14.50 [ 14.41 | 15.00 | 18.00 | 16.25 | 16.41

Mean 4580 | 47.95 | 48.60 50,25 | 50.90 | 52.20 1460 | 15501 15.00 15.60 | 18.00 | 16.75
Amino acids = 0.65 0.59 0.36 0.43
. LSD at 5% for |Mineral nutrients =0.68 1,25 0.56 0.60
Interactions =1.54 1.33 0.81 0.98

Second season (2007)
Control (0.0) 40,50 | 42.75 | 43.25 | 42.16 | 4650 | 47.75 | 48.25 | 47.50 | 14.00 | 1550 | 1475 | 14.75 [ 1425 | 1525 | 14.75 | 14.75

Feat 1SOPPm | 4525 | 47.25 1 48.00 | 46,83 | 51.25 |1 52.50 | 53.50 | 52,41 1 1575 | 18.75 | 18.00 | 17,50 | 1650 | 18.75 | 18.00 | 17.75 §

Zn at 150 PPm | 45.75 | 48.50 | 48.75 | 47.66 | 52.50 ] 53.75 | 54.75 } 53.66 | 15.50 | 18.50 | 17.50 } 17.16 | 16.00 } 18,00 | 17.50 | 17.16-

Mn at 150 PPm | 44.50 { 46.25 | 46.75 | 45.83 | 50.25 | 51.00 | 52.75 §151.33 ) 1525 | 18.00 | 17.25 | 16.83 | 15751 16.75 | 16,50 | 16.33

‘ B at 150 PPm 427514475 [ 4550 | 44.33 | 48.25 | 48.75 [ 49.75 | 48.91 | 1475 | 17.00 | 15.75 | 15.83 | 14.75 | 15.75 | 15.25 | 15.25

| Mean 43.75 | 45.90 | 46.45 49.75 | 50.75 | 51.80 15.05 | 17.55 | 16.65 15.45 | 16.90 | 16.40
' Amino acids =038 0.40 0.46 040
LSD at5%  |Mineral nutrients =90.76 0,79 ] 0.67 045

| Interactions = (),85 0.91 1.4 0.91

~ G=Glutamic T= Tryptophan
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Table (2): Effect of some amino acids and mineral nutrients treatments on fresh and dry weights of branches/plant of Rosmarinus officinalis plant
during 2006 and 2007 seasons.

Parameters First season (2006) ~
Fresh weight of branches/plant (g) Dry weight of branches/plant (g)
Amino acids First cut Second cut First cut Second cut
© | G.at} T.at T | G.at| T.at © | G.at| T.at S | Goat| T.at
"é 200 | 200 | Mean E 200 | 200 | Mean ‘g 200 | 200 | Mean 'é 200 | 200 | Mean
Mineral nutrie O | ppm | ppm Q | ppm | ppm v | ppm | ppm © | ppm | ppm

Control (0.0) 39.75 | 40.50 | 42.00 | 40.75 | 43.50 } 46.50 | 48.00 | 46.00 | 7.95 | 8.10 | 8.40 ; 8.15 | 9.14 ) 9.77 | 10.09 | 9.66
Fe at 150 PPm | 47.25 | 48.00 | 50.25 | 48.50 | 50.25 | 53.25 | 57.75 | 83.75 | 945 | 9.60 j10.05] 970 | 10.55 | 11.18 | 12.12 | 11.28
Zoat 150 PPm | 45.75 { 47.25 | 48.75 | 47.25 | 48.75 | 52.50 { 5550 | 52,25 | 9.15 | 945 | 975 | 9.45 |} 10.25 ] 11.02 { 11.65 | 10.97
Mn at 150 PPm | 44.25 | 45.75 | 47.25 | 45.75 | 46.50 | 50.25 | 54.75 | 50.50 | 8.85 | 9.15 | 945 | 9.15 | 9.77 | 1055 | 11.49 | 10.61

B at 150 PPm | 42.00 | 43.50 | 44.25 ; 43.25 { 45.00 | 48.75 | 54.00 | 49.25 | 840 | 8.7G | 8.85 | 8.65 | 9.45 | 10.25 | 11.34 { 10,34

Mean 43 80 | 45.00 | 46.50 46.80 | 50.25 | 54.00 876 | 9.00 | 930 983 {10551 11.34
Amino acids =109 1.31 0.21 0.27
LSD at 5% for |Mineral nutrients =1.69 1.81 0.25 - 0,31
Interactions =243 2.94 0.33 0.38
Second season (2007)

Control (0.0) 42.00 | 44.25 [ 46.50 | 44.25 [ 42.75 (4425 (4575 (4425 840 | 885 | 930 { 885 | 897 { 929 | 961 | 9.29
Fe at 150 PPm | 47.25 | 54.00 | 56.25 | 52.50 | 49.50 | 54.00 | 56.25 | 53.25 | 9.45- | 10.80 | 1125 | 10,50 } 10.40 | 11.34 | 11.81 | 11.18
Znat 1S0PPm | 46.50 | 52.50 | 55.50 | 51.50 | 43.00 { 52.50 { 54.00 { 51.50 | 9.30 { 10.50 { 11.10 { 16,30 { 10.09 j 11.02 | 11.34 { 10.81
Mn at 1SOPPm_§ 45.75 | 51.00 | 54.00 | 50.25 | 47.25 | 49.50 | 50.25 | 49.00 } S.15 | 1035 | 10.80 1 10.10 [ 9.93 | 10.40 | 10.55 | 10.30

B at 150 PPm | 44.25 | 49.50 | 51.75 | 48.50 | 44.25 | 45.75 {4725 | 45.75 ( 885 | 990 | 1035 ] 9.70 | 929 | 9.61 | 9.93 | 9.61

Mean 45151 5025 1 52.00 463514920 | 50.70 9.03 | 1008 | 10.56 974 | 10.33 1 10.65
Amine acids =201 1.22 0.28 0.25
LSD at 5% for |Mineral nutrients =1.41 1.37 0.33 0.28

Interactions =3.16 2.74 : 0.40 0.39
G= Glutamic T= Tryptophan '
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I-3- Leaf parameters:

Data in Table (3) reveal that fresh and
dry weights of leaves per plant were affected
by all treatments of amino acids and mineral
nutrients in both seasons. However, in the first
and second cuts, glutamic and trypto-phan
treatiments succeeded in increasing the fresh
and dry weights of leaves per plant with
superiority for tryptophan treatment in both
seasons. Moreover, all treatments of mineral
nutrients statistically increased the fresh and
dry weights of leaves per plant, especially the
treatment of Fe in the first and second seasons.
As for the interaction effect between amino
acids and mineral nutrients, it was observed
that all combinations between amino acids and
mineral nutrients increased the fresh and dry
weights of leaves per plant as compared with
control in both seasons. Generally, the hea-
viest fresh and dry weights of leaves per plant
in the first and seconed seasons were recore-
ded by the combined treatment between
tryptophan and Fe in both seasons. This may
be due to the combined effects of both trypto-
phan as a precursor of indole acetic acid
which induces cell division and enlargement
and glutamic as a growth promoters, in addi-
tion to the effects of the studied mineral nut-
rients which supplying the plant with the
required nutrients necessary for healthy
growth,

The aforementioned results of amino
acids are in agreement with El-Sherbeny and
Hassan (1987) on Datura stramonium, Gamal
El-Dm et al. (1997) on lemongrass plants, El-
Khayat (2001) on Hibiscus sabdariffa plant,
Wahabe ef al. (2002) on Anthelyza aethiopica
plants, Youssef ef al. (2004) on Datura plants
and Balbaa and Talaat (2007) on roscmary
plants, they stated that foliar spray with amino
acids (phenylalanine and omnithine) at the
concentrations of 50, 100 and 150 mg/L.
increased plant height, number of branches/
plant fresh and dry weights of herb/plant. The
abovementioned results of mineral nutrients
are in conformity with those obtained by
Gomaa and Mady (2008) they reported that
spraying Matricaria chamomilla plants with
boron at 50 and 75 ppm succeded in increa-
sing vegetative growth parameters such as

plant height, stem diameter, number, fresh and
dry weights of branches and leaves/ plant.

I-4- Leaf volatile oil percentage:

Data in Table (4) show that the two
amino acids treatments i.e., glutamic or trypto-
phan significantly succeeded i increasing
leaves volatile oil percentage of rosemary
plants and the superiority was for glutamic
treatment in the first and second seasoms.
Also, all tested applications of mineral nut-
rients caused highly significant increment in
this parameter, especialy Zn treatment, follo-
wed descendingly by Fe treatment in both
scasons. Regarding the interaction effect
between amino acids and mineral mutrients, it
was noticed that all combinations of them
increased leaves volatile oil content percen-
tage as compared with control in both seasons.
However, the highest leaves volatile oil con-
tent percentage was recorded by using the
combined treatment between glutamic acid
and Zn treatments in both seasons. This trend
was true only in the first cut, while in the
seconed one, the picture was completely
changed, where tryptophan treatment surpased
glutamic acid in this concemn. Likewise, all
studied treatments of mineral nutrients sta!;is-
ticaly increased leaves wolatile oil content
percentage, particularly Fe treatment, folio-
wed in descending order by Zn treatment in
both seasons. In general the greatest leaves
volatile oil content percentage in the second
cut was obtained by using the combined
treatment between tryptophan and Fe treat-
ments in both seasons.

This may be due to the combined
effects of both tryptophan as a precursor of
indole acetic acid which induces cell division
and enlargement and glutamic as a growth
promoters, in addition to the effects of the
studied mineral nutrients which supplying the
plant with the required nutrients necessary for
healthy prowth.

The abovementioned results of amino
acids are nearly similar to those obtained by
Mohamed and Wahba (1993) they stated that
tryptophan at 100 ppm gave the highest oil
content of Rosmarinus officinalis plants, and
Balbaa and Talaat (2007) they stated that,
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foliar spray with phenylalanine and omithine
at the concentrations of 50, 100 and 150 mg/L.
on rosemary plants increased leaves volatile
oil percertage. The aforementioned results of
mineral nutrients are in parallel with those
obtained by Gomaa and Mady (2008) they
reported that spraying Matricaria chamomilla
plants with boron at 50 and 75 ppm succeded
in increasing oil % and oil yield/plant.

II- Gas chromatograms of rosemary leaves
volatile oil distilled as affected by diffe-
rent amino acids and mineral nutrients
treatments .

Data in Table (5) as illustrated in Figs

(1 to 5) clearly indicat that GLC analysis of

the volatile oil of rosemary revealed the

presence of o —Pinene, Camphene, §- Pinene,

Limonene, Y-Terpinene, 1,8 — Cincole, Lina-

lool, Bomeol, Bomyl acetate and Eugenol in

all treatments. However, as shown in Table (5)

all treatments increased the total components

of volatile oil, especially the combined treat-
ment between tryptophan and Zn followed in
descending order by the combined treatment
between glutamic and Fe. Anway, the highest
main components of rosemary leaves volatile
oll were Camphene, 1,8-Cineole and Bomeol,
respectively . The highest value of 1,8-Cineole
was observed in the combiped treatment
between glutamic and Zn as well as the
highest recored of Boineol was obtained by
the combined treatment between glutamic and
Fe.

II- Chemical composition determinations:
Data in Tables (4,6 and 7) declare that
all tested treatments of amino acids and mine-
ral nutrients increased some bioconstituents
and NPK in leaves in both seasons. In this
respect, the richest leaves total carbohydrates
percentage and total chiorophylls contents
were recorded by using the treatments of
glutamic and Zn as well as their combination
in both seasons as compared with control and
the rest treatments. Such trend was true only
in the first cut, whereas in the second cut, the
picture was completely reversed, where the
treatments of tryptophan, Fe and their com-
bination showed to be the most effective
treatments for inducing the highest values of
leaves total carbohydrates percentage and total
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chlorophylls content in both seasons. As for
leaves N, P, and K contents, data in Tables (6
and 7) revealed that kaves N, P, and K
contents were greatly influenced by using all
treatments of amino acids and mineral
nutrients in both seasons. However, spraying
rosemary plants with glatamic and Fe
treatments as well as their combination
approved to be the most pronounced
treatments for producing the highest leaves N,
P, and K contents in both seasons. This trend
was true in the first and second cuts of this
study.

This may be due to the combined
effects of both tryptophan as a precursor of
indole acetic acid which induces cell division
and enlargement and glutamic as a growth
promoters, in addition to the effects of the
studied mineral nutrients which supplying the
plant with the required nutrients necessary for
healthy growth.

The effects of the studied mineral
nutrients may be due to the role of iron as it
incorporated directly into the cytochromes,
into compounds necessary to the electron
transport system in mitochondria and into
ferredaxin. Ferredaxin is indispensable to the
light reactions of photosynthesis. Iron is
essential for the synthesis of chlorophyll and it
plays an essential chemical role in both the
synthesis and degradation of chlorophyll
(Nason and Mc-Elory, 1963). Iron is required
in the synthesis of chloroplast proteins.
Protoporphyrinin- is one of the intermediates
in chlorophyil biosynthesis and may represent
a branch point in the biosynthesis of either
cytochromes or chlorophyll. The synthetic
path is dependent on which metal, magpesium
or iron, is incorporated into the porphyrin
structure (Granick, 1950).

Moreover, Zinc is one of the essential
microelements for growth and flowering of
plants (Chandler, 1982). It is recorded that
zinc is essential at a specific concentration for
sucrose synthesis (Takaki and Kusizaki, 1987)
and production of auxin in plants. Zinc also is
a part of enzymes participate in starch and
protein synthesis (Amberger, 1974).



Table (3): Effect of some amino acids and mineral nutrients treatments on fresh and dry weights of leaves/plant of Rosmarinus officinalis plant during

2006 and 2007 seasons.
Parameters First season (2006)
Fresh weight of leaves/plant (g) Dry weight of leaves/plant (g)
Amino acids First cut Second cut First cut Second cut
| T | Gat| T.at T | Gat| Tat £ |Gat] Tat S | Gat]| T.at
§ 200 | 200 | Mean ‘é 200 | 200 | Mean g 200 | 200 | Mean ‘é 200 | 200 | Mean
' Mineral nutrié Q ppm | ppm ] pPpm | ppm &) ppm | ppm & PPm | ppm

Control (0.0) 92,75 { 94.50 | 98.00 | 95.08 [116.00)|124.00{128.001122.66 15.51 | 16.06 | 16.66 | 16.08 | 18.56 | 19.84 | 20.48 | 19.62
Feat 150 PPm 1110.251112.00)117.251113.16134.00/134.501154.00|140.83 | 18.71 | 19.02 | 19.92 | 19.21 | 21.44 | 22.69 | 24.64 | 22.92
Znat 150 PPm | 106.75)110.257113.751110.25(130.00}140.001148.00{139.33 | 18.13 | 18.71 [ 19.30 | 18.71 | 20.80 | 2243 | 23.71 | 22.31
Mn at 150 PPm | 103.25(106.75[110.251106.75}124.00 | 134.001146.00{134.66 17.55 | 18.13 | 18.71 | 18.13 | 19.84 | 21.44 | 23.40 | 21.56
B at 150 PPm | 98.00 1101.50(103.25{100.91 {120.00]130.00]144.007131.33{ 16.66 | 17.25 [ 17.55 | 1715 | 19.20 | 20.80 | 23.07 | 21.02

Mean - 102.20[105.00|108.50 124 801132.50|144.00 1731 17.83 | 18.43 1596 | 2144 } 23.06
Amino acids =254 4.43 0.43 0.56
LSD at 5% for !Mineral nutrients =2.93 512 0.50 0.64
Interactions = 3,96 5.18 0.72 0.76
Second season (2007)

Control (0.0) 98.00 1103.25|108.501103.25|114.001118.001123.501118.50| 16.66 |-17.55 | 18.42 | 17.54 | 18.24 | 18.88 | 19.52 | 18.88
Fe at 150 PPm [110.25{126.00{131.251122.50(132.00{144.00|150.00{142,00} 18.71 | 21.42 | 22.31 | 20.81 | 21.12 [ 23.02 { 23.99 | 22.71 |
Zn at 150 PPm  {108.50124.50(129.50/120.83{128.00|140.001144.00[137.33| 18.42 ; 20.82 | 22.01 | 20.42 | 20.48 | 22.38 | 23.02 | 21.96
Mn at 150 PPm {106.75(120.751126.00(117.83]126.00{132,00/130.001129.33| 18.12 | 20.52 | 21.42 | 20.02 | 20.16 | 21.12 | 21.44 | 20.90
Bat150PPm (103.25]115.50]120.75{113.161118.50|122.00|126.00|122.16]| 17.54 | 19.63 | 20.51 | 19.23 | 19.38 | 19.52 | 20.16 | 19.68

Mean 105.35]118.00;123.20 123.70:131.201134.70 17.89 ] 19.99 | 20.93 1987 ) 2098 | 21.62
Amino acids ="T47 3.13 ' 0.57 0.49
LSD at 5% for |Mineral nutrients = 8.44 3.44 i 0.65 0.56
Interactions = 8.62 3.97 0.80 0.61
G= Glutamic T= Tryptophan '
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Table (4): Effect of some amino acids and mineral nutrients treatments on leaves volatile 0il percentage and total carbohydrates percentage of
Rosmarinus officinalis plant during 2006 and 2007 seasons.

YH Tl

Parameters First season {2006) -
Leaves volatile oil percentage Total carbohydrates percentage
Ami . First cut Second cut First cut Second cut
mino acids
T | G.at| T.at T [G.at| T.at e | Goat]| T.at 1—‘2 G.at | T.at
_*g" 200 | 200 | Mean ‘g: 200 | 200 | Mean ‘g 200 | 200 | Mean g 200 | 200 | Mean
Mineral nutriénts &) ppm | ppm o ppm | ppm () Ppm | ppm O ppm | ppm

Control (0.0) 0242 ] 0.252 | 0.245 | 0.247 [ 0.250 | 0.257 | 0.263 ; 0.257 | 17.00 | 18.00 | 1750 | 1750 | 17.75 | 18.75 | 19.75 | 18.75
Featl150PPm 0255027510268 | 0.266 { 0.270 | 0.287 { (.290 | 0,282 | 18.50 | 20.25 { 18.75 | 19,16 | 20.25 | 21.50 | 22.00 | 21.25
Znat1S0PPm | 02621 0280102750273 10265 028510285 | 0278 | 18.75 120,751 1925 1 1958 | 1975 { 20.75 | 21.50 | 20.66
Mnat 150 PPm | 0250 | 0.268 | 0.258 | 0,258 | 0.265 | 0.280 | 0.282 |1 0.276 | 17.75| 19.75 | 18.50 | 18,66 | 19.00 { 20.50 | 21.50 | 20.33

B at 150 PPm 0245102571 0250(0251 | 025502750282 710271 (17251925 |18.00 118,16 | 1825 | 19.56 | 20.75 | 19.50

Mean 0.251 | 0.267 | 0259 026110277 | 0.280 17.85 1 19.60 | 18.40 19.00 12020 | 21.10
Amine acids =0.0019 0.0026 0.427 0.336
LSD at 5% for |Mineral nutrients = 0.0027 0.0029 0.494 0.388
Interactions = 0.0054 0.0033 0.538 0.674
Second season (2007)

Control (0.0) 0238102601 025010249 | 0257 | 0.263 | 0.267 | 0,262 | 1750 ] 1950 | 1825 | 1841 {1 18.25 | 1950 | 19.75 | 19.16
Feat150PPm | 0252 | 0278 | 0270} 0.267 | 0.278 | 0.287 | 0.310 ] 0.292 | 2025 { 22.50 | 20.75 | 21.16 | 21.00 | 2250 | 23.75 | 2241
Znat150PPm (0257102821027310,271 ;0273 1028510308 10288 [20751227512150 12166120501 220012350 22.00
Mnat 1S5S0 PPm | 0.247 { 0.278 | 0.265 | 0.263 | 0.268 | 0.280 | 0.298 [ 0.282  18.50 [ 2225|2025 {2033 1975|2175 2275 | 2141

B at 150 PPm 0.245 | 0.268 | 0.255 | 0.256 | 0.260 | 0.267 | 0.287 [ 0.272 | 18.00 [ 21251925} 1950 | 1925 | 20.75 | 21.25 | 2041

Mean 0.248 { 0273 | 0.262 0267} 0276|0294 19.00 | 21.65 | 20.00 19.75 { 21.30 | 22.20
Amino acids =0.0024 0.0021 0.350 0.456
LSD at 5% for |[Mineral nutrients = 0.0054 0.0029 0.368 0.527
Interactions = .0092 0.0083 0.404 0.706
G= Glutamic T= Tryptophan
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‘Table (5): Effect of some amino acids and mineral nutrients treatments on leaves volatile oil {second cut) of Rosmarinus officinalis plant ¢alculated as a percentages during 2007 season,

Area %
Treatme‘:lltl;ponents (1 Pinene | Camphene Pin;ne Limonene Ter;){i;lene Cill,lit;ie Linalool | Borneol f&:‘;ﬁ Eugenol cox:pnntzin s
Control {(0.0) - 0.79272 | 24.18030 | 3.75975 | 4.57586 | 2.36542 ] 23.02603 | 3.63584 | 8.80297 | 5.10298 | 2.31987 | 78.56174
Glutamic x Fe 0.93868 | 19.34915 ; 4.93051 | 8.02493 | 5.81264 | 16.66808 | 4.71961 | 10.62459 ! 7.99542 | 8.30331 | 82.43641
Glutamic x Zn 0.59725 | 22.32989 { 3.35431 1 4.11917 | 0.64104 | 28.41746 | 3.80911 | 9.90480 | 5.59320 | 322977 81.996
Tryptophan x Fe 0.15460 { 23.87109 | 3.25470 | 4.33463 | 0.60090 | 26.83022 | 3.48772 | 9.75425 | 5.02628 | 3.02034 | 81.19333
Tryptophan x Zn 0.24332 | 24.07667 | 3.67626 | 5.26207 | 9.54583 | 21.58000 ) 2.44448 | 8.82016 | 5.01207 ; 3.89315 | 84.55401

Table (6): Effect of some smnino acids and mineral autrients treatments on total chlorophylls (mg/g. fw.) and N percentage of Rosmarinus officinalis plant daring 2006 and 2007 sezsons,

Parameters First season (2006)
Total chlorophylls (mg/g. f.w.) N %
Amine acids First cut Second cut _____First cut Second cut
® G.at | T.at g G.at | T.at = G.at | T.at 5 G.at | T.at
B 200 200 Mean = 200 200 Mean k-] 200 200 Mean -] 200 200 Mean
ineral nutrien S | ppm | ppm S | ppm | ppm S | ppm | ppm S | pem | ppm
Control (0.0) 2.241 2.420 2.392 2.351 2.394 2,508 2.609 2.504 1.307 1.323 1.312 1.314 1.328 1.350 1.34¢ 1,339
Fe at 150 PPm 2.534 2.637 2.495 1.556 2.756 2930 | 2986 | .89 1.343 1.392 1.360 1.365 1.370 1.433 1.392 1.398
Zn at 150 PPm 2.736 2.830 2,603 2.723 2.682 | 2841 2.806 | 2776 1.333 1.377 1.353 1.354 1.363 1.417 1.377 1386
Mn at 156 PPm 2,610 2.735 2.593 2.646 | 2684 2733 2.781 2,719 1.323 1.368 1.345 1.345 1,353 1.402 1.368 1374
B at 150 PPm 2.593 2.609 2.483 2,561 2575 2.690 2.704 | 2.656 1.317 1.348 1.335 1.333 1.338 1.380 1.355 1,358
Mean 2542 | 2.646 | 2513 2.610 | 2740 2.777 1.325 -] 1.362 1.341 1.350 1,396 1.367
Amino acids = {.083 0.079 0.0021 0.0023
LSD at 5% for Mineral nutrients = (.181 0,195 0.0022 0.0026
Interactions = {241 0.311 0.0029 0.0033
Second season (2007
Control (0.0) 2.197 2346 | 2398 2.314 2.307 2406 | 2531 1.415 1.312 1,348 1.338 1.333 1.338 1,365 1358 1.353
Fe at 150 PPm 2.341 2.533 2.632 1.502 2490 2.630 2.839 1.653 1.430 1.495 1.463 1.463 1.380 1.465 1428 1.424
Zn at 150 PPm 2.390 2.739 2.700 2.610 2,406 2,594 2.736 2.579 1.417 1.468 1438 1.441 1373 1.443 1417 1.411
Mn at 150 PPm 2384 | 2.699 2.593 1.560 2.535 2.583 2.705 2.608 1.355 1448 1.410 1.404 1.358 1415 1.392 1.388
B at 150 PPm 2.295 2.630 2.551 1.492 2436 | 2501 2.694 | 2.544 1.335 1407 1.375 1.373 1.348 1397 1.382 1.376
Mean 2.321 2.589 2.575 2435 2.543 2.701 1.370 1433 1.405 1.359 1417 1.395
Amino acids = (,149 0.108 0.0018 0.0017
LSD at 5% for Mineral nutrients = 0,196 0.132 0.0020 0.0025
Interactions =0,321 - 0.275 0.0023 4.0035
G= Glutamic T= Tryptophan
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Table (7): Effect of some amino acids and mineral nutrients treatments on P and K percentages of Rosmarinus officinalis plant during 2006 and 2007

seasons
Parameters First season (2006)
P% K %
Amino acids First cut Second cut First cut Second cut
' e | G.at| T.at e | G.at| T at e | G.at | T.at ® | G.at|T.at
= 200 200 | Mean = 200 200 | Mean ] 200 200 | Mean -] 150 150 | Mean
Mineral nutrie < ppm | ppm S ppm | ppm 9 ppm | ppm o) ppm | ppm

Control (0.0) 0,135 (| 0.157 {0137 [ 0.143 { 0.147 1 0185 10.172 {0168 { 1.050 | 1.150 [ 1130 1 1,110 | 1098 | 1.145 1 1.130 { 1.124
Fe at 150 PPm § 0.175 ] 0218 { 0.195 [ 0.196 0203 | 0228 {0220 { 0.217 | 1.188 | 1,213 | 1.198 { 1.199 | 1.178 | 1.18 | 1.208 | 1.201
Znat1S0PPm | 0.167 {0208 { 0.185[0.187 { 0.193 |1 021502000203 [ 1.17511.198 1190 | 1.188 | 1.173 | 1213 | 1.198 | 1.194
Mn at 150 PPm | 0.160 | 0.198 ; 0.172 | 0,177 | 0.183 | 0.200 | 0.193 ( 0,192 | 1.157 | 1.193 | 1.165 | 1.172 | 1.162 | 1.i95 | 1.183 | 1.180

B at 150 PPm 0.142 1 0.188 { 0.152 1 0.161 { 0.157 [ 0.190 1 0.165 | 0171 | 1.118 | 1.180 | 1450 { 1,147 | 1.145 | 1.167 { 1.157 { 1.157

Mean 0.156 | 0.194 { 0.168 0.177 | 0.204 | 0.190 1,137 | 1.187 | 1.166 1151 ) 1,188 | 1.175
Amino acids = 0,0034 0.0057 0.0069 0.0077
LSD at 5% for |Mineral nutrients = 0,0042 0.0074 0.0071 0.00%6
Interactions =0.018 0.0119 0.0113 0.0188
Second season (2007)

Control (0.0) 0142101771 0.160 { 0.160 { 0.162 } 0188 1 0170 {0.173 { 1075 1,150 1 1.132 71,119 | 1.167 | 1.198 | 1,183 | 1.183
Feat 150PPm | 0.198 | 0.225 | 0.200 | 6.208 | 0.215 | 0.238 1 0.225 | 0.226 | 1.180-] 1.240 | 1.218 | 1,212 | 1.238 | 1.265 | 1.250 | 1.251
Znat150PPm | 01901 0210{0.195}6.198 | 0208 1 0233 10223 [ 0.221 | 1.167 | 1228 11203 1 1.199 | 1.220 |} 1.257 | 1.248 | 1,242
Mn at 150 PPm (| 0.172 | 0.203 | 0.190 | 0.188 | 0.188 | 0.228 | 0.198 [ 0.204 | 1.152 | 1.218 | 1.188 ; 1,186 | 1.203 | 1.245 | 1.228 | 1.225

B at 150 PPm 0170 0.195 | 0,182 | 0.182 1 0,177 [ 0205 { 0193 1 0,192 | 1,130 | 1.182 | 1.i155 { 1.156 | 1.170 | 1.233 1 1.208 | 1,203

Mean 0.174 | 0.202 | 0.186 0.190 | 0.218 | 0.202 1.141 { 1.204  1.179 1.200 | 1.240 | 1.223
Amino acids =0,013 0.0078 0.057 0.0066
LSD at 5% for |Mineral nutrients  =0.021 0.0093 0.0068 0.0073
Interactions =0.031 0.0155 0.0112 0.0123
G= Glutamic T= Tryptophan
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Gas chromatograms of rosemary (Rosmarinus officinalis, L.) leaves distilled volatile oil
(second cut) as influenced by some amino acids and mineral nutrients treatments
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Additionally, boron caused a gradual
hyperpolarization of the plasma membrane in
root tips and stimulate boron secretion and the
activity of plasma membrane NADH oxidase.
Thus, boron could be directly associated with
cell growth (Goldbach er al., 1990).

The results of amino acids are in
accordance with the findings of El-Sherbeny
and Hassan (1987) on Datura stramonium,
Mohamed (1992) on Dahlia pinnata plants,
Gamal El-Din efal. (1997) on lemongrass
plants, Ei-Khayat (2001) on Hibiscus sabda-
riffa plant, Wahabe et al., (2002) on Antholyza
aethiopica plants, Youssef et al. (2004} on
Datura plants and Balbaa and Talaat (2007) on
rosemary plants they stated that, foliar spray
with phenylalanine and omithine at the
concentrations of 50, 100 and 150 mg/L.
increased leaves N, P and K.% content of
herb. The aforementioned results of mineral

Annals Of Agric. Sc., Moshtohor, Vol 47(1), 2009

nutrients are in conformity with those obtai-
ned by Gomaa (2008) indicated that foliar
application of Fe, Zn and Mn to Hibiscus
sabdariffa, L plant increased leaves N, P, K
and total carbohydrates contents. Gomaa and
Mady (2008) mentioned that spraying Matri-
caria chamonilla plants with boron at 50 and
75 ppm increased leaves total chlorophylis, N,
P and K contents.

Generally, it could be recommended
from the previous results, that foliar applica-
tion with amino acids (tryptophan and gluta-
mic) or mineral nutrients especially Fe and
Zn, as well as their combinations could play
an important role in improving growth, yield
and volatile oil content of rosemary plants.
Therefore, the present study strongly admit the
use of such treatments to provide good and
high exportation characteristics due to its
safety role on human health,

REFERENCES

AQAC(1980). Official Methods of Ana-
lysis,12Th Ed. Association of official ana-
lysis chemists:Washington, D.C., U.S.A.

Adams, P.; Hart, M. and Winsor, G. (1979):

Some effects of boron, nitrogen and limiting

on the bloom production and quality of
glasshouse camation. Horticultural Sci. 54
(2). (C.F. Hort. Abst. 49 (10): 7713).

Amberger, A. (1974): Micronutrients, dyna-
mics in the soif and function in plant
metabolism. Proc. Egypt, Bot. Soc. Work-
shop, 1, Cairo .

Andon, 1. (1973): The effect of minor elements
on the water regime omamental propertics
and seed yield of some flowering plants.
Agrokhimiya No. 3. (C. F. Hort. Abst. 43
(3). 1343).

Balbaa, L.K. and Talaat, I M. (2007): Physio-
logical response of rosemary plants (Rosma-
rinus  officinalis, L.) to ascorbic acid,
phenylalanine and omithine Egypt. J. of
Appl. Sci., 22 (IIB): 375-385.

Black, C.A.; Evans, D.O.; Ensminger, LE;
White, J.L.; Clark, FE. and Dinauer, R.C.
(1982): Methods of Soil Analysis. part 2.
Chemical and microbiological properties.
2nd Ed. Soil Sci.,Soc. of Am. Inc. Publ,
Madison, Wisconsin, U. S.A.

Chandler, H. (1982). Zinc As Nutrient for
Piants. Bot. Hag. 98, 625-646.

Dubois, M.; Smith, F.; Gilles; K.A.; Hamilton,
K. and Rebers, P.A. (1956); Colorimetric
method for determination of sugars and
related substances. Annal. Chem., 28 (3):
350-356. 4

El-Khayat, ASM. (2001). Physiological
effects of tryptophan, thiamin and ascorbic
acid on Hibiscus sabdariffa, L. plant. The
Fith Arabian Horticulture Conference,
Ismailia, Egypt, March 24-28, Vol.(11) 251-
264.

El-Sherbeny, SE. and Hassan, A.E. (1987):
Physiological studies on Datura stramo-
nium L. The effect of some alkaloid percur-
sors on growth, chemical composition and
leaf alkaloids. Bull. N.R.C., Egypt 12: 101-
110.

Gamal El-Din, KM, Tamaf, ASh. and
Balbaa, LK. (1997): Physiological studies
on the effect of some amino acids and
micronutrients on geowth and essential oil
content in | . J. Agnc. Sci
Mansoura Univ., 22; 4229-4241.

Goldbach, HE.; Hartmann D. and Rotzer, T.
(1990): Boron is required for the stimulation
of the fermicyanide-induced proton release
by auxins in suspension-cultured cells of
Daucus carota and Lycopersicon escule-
ntum, Physiol. Plant., 80: 114-118,



Effect Of Some Amino Acids & Mineral Nutrients Treatments On Growth... Ho, 147

Gomaa, A .O. and Mady, M.A, (2008): Respo-
nce of chamomile plants to foliar spray with
boron and some antioxidants. The 4™ Scien-
tific Conference of the Agricultural &
Biological Research Division. May, 5-6,
2008. Cairo, Egypt.

Gomaa, A.O. (1997): Physiological studics on
narcissus plant (Narcissus tazetta). Ph, D.
Thesis Fac. of Agric. Moshtohor, Zagazig
Univ, Egypt.

Gomaa, A.Q. {2001): Effect of foliar spray
with some amiho acids and nutrient
elements on Antholyza aethiopica, L. plants.
The Fifth Arabian Horticulture Conference,
Ismailia, Egypt, March 24-28, Vol. II. p. 63-
76.

Gomaa, A.O. (2008): Effect of tryptophan, Fe,
Zn, and Mn foliar application on growth,
productivity and chemical composition of
roselle plants. J. Biol. Chem Environ.Sci.,
Vol. 3(1): 771-790 .

Guenther, E. (1961); " The Essential Oils ".
4th ed., Vol. 4. D. Van Nostrand company,
Inc., Princeton, New Jersey.

Granick, S. (1950): Iron Metabolism in Ani-
mals and Plants. Harvey lectures ser.
44:220.

Jackson, M.L. (1973): Soil Chemical Analysis.
Prentice-Hall of Indian Private, New Delhi.
Maharana, T. and Pradhan, R. (1980): Effect
of micronutrients on growth and flowering

of hybrid rose. Hort. Abst. 50 (7): 5415,

Mohamed, M.M. (1985): Effect of levels and
methods of application of boron, manganese
and zinc on the vegetative growth and
production of flowers and tuberous roots of
Dahlia plants. Ph. D. thesis. Fac. of Agric.,
Alexandria Univ., Egypt.

Mohamed, S.M. (1992): Effect of some micro-
nutrient elements on growth flowering and
tuberous-root production of Dahlia pinnata,
L. Egypt Ann. Agric. Sc.,Moshtohor, 30
(1ypp 475492,

Mohamed, S M. and Wahba, HE. (1993).
Response of growth,oil percentage and oil
constituents of Rosmarinus officinalis L. to

application of some growth substances.
Egypt Ann. Agric. Sc., Moshtohor, 31 (3):
1614-1625.

Mousa, G.T. and El-Lakany, A.A. (1984):
Africana mary gold influence by foliar
application of micronutrient. Assiut J.
Agric. Sci., 15 (1): 27-35.

Mostafa, H.S. (2006). Effect of some Bio-
fertilizers compared with chemical fertili-
zers on growth, yield and active constituents
of chamomile plant {Matricaria chamo-
mifla). M. Sc. Thesis, Dept. of Hort., Fac. of
Agric., Benha Univ., Egypt.

Nason, A. and Mc-Elory, W.D. (1963): Modes
of Action of the Essential Mineral Elements.
In: EC. steward, ed., plant physiology. New
York Academic press.

Phillips, 1L.1.D. (1971): Introduction to the Bio-
chemistry and Physiology of Plant Growth
Hormones Copyright p. 12 McGraw-Hill
Book Co. New York.

Savva, G. (1977). Foliar nutrients of chinese
pinks with minor elements. Hort.Sci. 46.
(C.F. Hort. Abst. 47 (60): 5728).

Snedecor, G.W. and Cochran, W.G. (1989):
Statistical methods. 8" Ed., lowa State
Univ., Press, Iowa, US.A. _

Takaki, H. and Kusizaki, M. (1987): Indolé
compounds in zinc deficient plants. Japaxn,
Agric. Res. quorterly, 11 . (Hort. Abst. 48
(8),7355).

Wahabe, HE.; Mohamed, S.M.; Attoa, G.E.
and Frahat, A. (2002): Response of Antho-
lyza aethiopica, to foliar spray with some
ammmo acids and mineral nutrients with
sulphur, Annals Agric. Sci, Ain Shams
Univ., Cairo, 47 (3): 929-944.

Youssef, A A.; El-Mergawi, R.A. and Abd El-
Wahed, M.S.A. (2004): Effect of putrescine
and phenylalanine on growth and alkaloid
production of some Datura species. J. Agric.
Sci, Mansoura Univ., 29; 40374053,

Youssef, A.S.M. (2000). Comparative studies
on Strelitzia reginae, AR. propagation.
M.Sc. Thesis Fac. of Agrnc Moshtohor,
Zagazig Univ. Egypt.



148 Ho. Annals Of Agric. Sc., Moshtohor, Vol. 47(1), 2609

Olllaa @l Lgtil] y gad o iiall juabindl  Adl) lalall ciiuled u.a.,ﬁ..
da gy lana dpan daa
= iy daalay = el dod )3 2dS = uilall

(_a'iai._uj!l_c_)_),qdh_, YooV g ¥ wy&;@.&»ﬂ“ﬁiuﬁa Cay yal
i) agiaall pabeal) cilalen any 85 Al ) dlldy lesy dadla —dol )i A — il
O309— ~ it —olij ~3pa) Al juslially (Legie U bl o o 5a Yoo S0 iyl
Sy A3l y <y e il (5 ginay (s naddl gall o (Lagia JSI el 6 3a Yo SN
o At palea¥l g dibiadl claladdt o Al i L olllcan bl (g a5 gaad) e
Je = aae ¢ il Joh Jie gyl gaill LS 3 & pine 30h ) ) o o el yualiall
p—aa <l St 3,0 Gilaly g 5l 0500y il fp A Galadly g Sl 038l el
O GBIV (g aina (o d Aaudly Balsj I aDlobiiy Liadl pobiall y 4uisadi (ralal edlate
CLbaall apan o 2ay LS ghusilly psgualipdly Cuns failly SH Giig 5 slSH 5 AN i jam 5 KY
\__.Sa_)l.-_.nk“ uH)!lwuiJJy‘ngqanhJLwiwn}uH 3 a).uSo.)LAJL.I.LGi qa“
Gl (s ataa 832l diliaal pgilelity Lpdaadl yualially 4giselt) uz.k..:.‘x'i 12 DIPPIIWERILA v
s Absl Adlagd) 4 gl iy liyie 1 o Aalisf Al Ziald g 55000 g3l G
P T EUORGNIN' £ P ER OIS DRSPS AR AP SO JRE AN
—il.8-cincole (a5 sina SIS by . M5l e Borneol ,i1.8- cineole b camphene
A Lo catae Uiy ol 3y el gl (i Al Alabadl Gk o 4l Jyrmall 535 2y 3
il G Borneol zald § ¥ina u.!r.l gl y dliald glall (a ddalis )
dSuu&h;a]f Claleally fdliaa citils wywhhh.ﬁc&&d‘ C_.L\Jl oo ey
Ol e e o 100 38 35 iy dall g gl (8652 Yoo 58 50 il ghadly Gligly 30 e
c Sy e il bty i pead) @l
ki



