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ABSTRACT

A pot experiment was carried out on during the two successive seasons of 2011 and 2012 at Ornamental Plants
Research Branch, Antoniades Botanical Gardens, Alex, Egypt, to evaluate the effect of different amino acids mixture
concentrations (0, 1.0, 1.5 and 2 ml/l) as foliar application on growth, flowering, bulbs production as well as some
chemical constituents of two Longiflorum-Asiatic lily (L.A) Hybrids namely., 'Rubino' and 'Red Alert' The results
revealed that all studied vegetative growth parameters were significantly affected by amino acid treatments. Spraying the
plants with 900 mg/l amino acid gave the highest significant records of plant height, leaf number, fresh and dry weights of
leaves in both seasons. The "Red Alert" cultivar showed higher significant response than "Rubino" cultivar for the
vegetative growth parameters of plant height, leaf number/plant, and leaf area. Whereas, the "Rubino" cultivar gave higher
significant records with respect to leaf fresh weight. As for the "Rubino" ,the results indicated that foliar spray with 2 ml/l
amino acid gave the highest significant records in fresh and dry weight of leaves. While applying the aforementioned
treatment on "Red Alert" cultivar resulted in the highest records for plant height, leaf number/plant and leaf area. Spraying
the plants with the highest concentration (2 ml/l) gave the highest significant values of flowering duration, petiole length
and flower fresh and dry weights as well as advanced the flowering compared to the control. The "Rubino" cultivar gave
higher significant records than the "Red Alert" cultivar in spike length, petiole length, flower fresh and dry weights and
flower bud length, while the "Red Alert" cultivar gave higher significant records in number of flowers, flowering duration
and flower diameter as well as advanced the flowering. The results revealed that spraying the plants with the highest level
of amino acid (2 ml/l) resulted in the highest significant records in flowering duration, flower diameter and flower fresh
and dry weights for both of lilium cultivars. All the studied bulb parameters (bulb circumference and fresh and dry
weights of bulbs) significantly affected as a result of spraying with amino acid treatments compared to the control. The
results revealed that foliar application with the highest level of amino acid (2 ml/l) gave the best significant records for
bulb circumference and fresh and dry weights of bulbs. The "Red Alert" cultivar gave higher significant records than
"Rubino" cultivar in bulb circumference and fresh and dry weights of bulbs. Spraying the plants with 2 ml/l amino acid
resulted in the highest significant records in all of the studied bulb parameters for both lilium cultivars. The amino acid
treatments caused significant increases in leaf chlorophyll (a and b), leaf total carbohydrates and leaf NPK contents. The
highest significant records, in the previously mentioned parameters, were observed due to foliar application with 2 ml/l
amino acid for both of the studied cultivars.

Key words: amino acids mixture, Amino Mix, Longiflorum-Asiatic (L.A) Hybrid Lily, foliar spray,
vegetative growth, flowering, chemical constituents, photosynthetic pigments, carbohydrates,
nitrogen, phosphorus, potassium.

INTRODUCTION intense startling accent and it is used as a good cut
flower with light fragrance (Miller, 1992).

Amino acids as organic nitrogenous compounds
are the building blocks in the process of protein
synthesis. Amino acids are particularly important
for stimulation cell growth. They act as buffers
which help to maintain favorable pH value within
the plant cell, since they contain both acid and basic
groups. They remove ammonia from the cell., so
they protect plants from ammonia toxicity (Smith,
1982). They also function in the biosynthesis of
other organic compounds i.e., pigments, vitamins,
alkaloids, enzymes, terpenoids, coenzymes, purine
and pyrimidine bases (Kamar and Omar, 1987).
About 20 important amino acids are involved in the
process of each function. Amino acids stimulate the
physiological functions of the plants in periods of

Lilium is a genus of herbaceous flowering
plants gowing from bulbs, all with large prominent
flowers. Most species are native to the temperate
northern hemisphere, though their range extends
into the northern subtropics. The genus Lilium
belong to the family Liliaceae comprising of
approximately 200 genera made up of
approximately 2,000 lily species (Le Nard and De
Hertogh, 1993). Longiflorum and Asiatic lilies of
the genus Lilium are two important groups of
modern lily cultivars. One of the main trends of lily
breeding is to realize introgression between these
groups. With cut style pollination and embryo
rescue, distant hybrids between the two groups have
been obtained. These hybrid lily works for an
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great activity such as sprouting and flowering as
well as the development of roots, bulbs and flowers
(Phillips, 1971). It incorporates micro elements of
rapid assimilation and participation in the metabolic
process as a result; there is a decrease in the
appearance of deficiencies (Cohen, 1998). Amino
acids have the greatest importance in plant nutrition
for obtaining of higher yields and quality and
shortening of the productive cycle with better dry
material. It gave more abundant and more uniform
flowering (Bidwell, 1997). Studies have proved that
amino acids can directly or indirectly influence the
physiological activities of the plant. Besides, amino
acids help in improving the microflora of the soil
thereby facilitating the assimilation of nutrients .

Glycine and Glutamic acids are fundamental
metabolites in the process of chlorophyll synthesis.
Amino acids are precursors or activators of
phytohormones and growth substances. L-
Tryptophan is precursor for auxin synthesis. L-
Methionine is porecursor of ethylene and of growth
factors such as Espermine and Espermidine. L-
Arginine has high biostimulant efficiency in
development besides it induces synthesis of flower
hormones. L- Glutamic acid and L- Aspartic acid by
transamination give rise to rest of the amino acids.
L- Proline act mainly on strengthening the cellular
walls in such a way that they increase resistance to
unfavorable climatic conditions, (Gross, 1973). Hass
(1975) stated that the biosynthesis of cinamic acids
which are the starting materials for the synthesis of
phenols are derived from phenylalanine and
tyrosine. Tyrosine is the hydroxyl phenol amino
acid that is used to build hormones.

In the recent years many researchers applied
foliar spray of amino acids and proved remarkable
enhancement in plant growth and flowering on
various ornamental plant species i.e., Talaat et al.
(2005) on Periwinkle plants (Catharanthus roseus
L.), Mahgoub and Talaat (2005) on rose geranium
(Pelargonium graveolens, L.), Gamal El-Din et al.
(2005) on chamomile plants (Chamomilla recutita,
L.), Abou Dahab and Abd El-Aziz (2006) on
Philodendron erubescens , Abd El-Aziz and Balbaa
(2007) on Salvia farinacea plants, Abd El-Aziz et al
. (2007) on Syngonium podophyllum, Mazher et al.
(2007) on Buhinia variegate, Abdel Aziz et al .
(2009).on gladiolus, EIl-Quesni et al. (2009) on
Hibiscus rosa sinenses, Eid et al. (2010) on
Jasminum grandiflorum, Ibrahim et al. (2010) on
Helichrysum bracteatum, Abo leila and Eid (2011)
on gladiolus and Mahgoub et al. (2011) on Dahlia

pinnata.
The objective of the study was to evaluate the
effect of different amino acids mixture

concentrations as foliar application on growth,
flowering, bulbs production and some chemical
constituents of two genotypes of Longiflorum-
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Asiatic (L.A) Hybrid Lily namely., 'Rubino’ and
'Red Alert'.

MATERIALS AND METHODS

A pot experiment was carried out during the
two successive seasons of 2011/2012 at Ornamental
Plants Research Branch, Antoniades Botanical
Gardens, Horticultural Research Institute,
Alexandria, Egypt. It was intended to find out the
effect of amino acids commercial product mixture
(Amino Mix) with different concentrations (0.0, 1.0
, 1.5 and 2 ml/l) on growth, flowering, bulbs
productivity and some chemical constituents on two
genotypes of Longiflorum-Asiatic (L.A) Hybrid
Lily namely., 'Rubino' and 'Red Alert'. Standard
lilium bulbs with premium size (16/18 cm in
circumference) were kindly provided by a
commercial company, Nasr City, Cairo, Egypt.
These bulbs were imported from Hillegom Nursery,
Netherlands.

Air dried sandy loam soil was crushed and
passed through a 2 mm sieve. Each cubic meter of
substrate mixed thoroughly with 400 g of
ammonium nitrate (33.5%), 200 g of calcium super
phosphate (15.5% P,0s) and 35 g of potassium
sulphate (48.5% K,0) were used as base fertilizer
(Ress, 1992). The soil physical and chemical
properties are presented in Table (1).

The lilium bulbs were planted on 3 March 2011
and 5 March 2012 for the two seasons, respectively.
The product "Amino Mix" was used as a source of
amino acids. This product contained amino acids
namely; aspartic acid (249 mg/100 cm®), thrionine
(45 mg/100 cm’),serine (56 mg/100 cm®),glutamic
acid (55 mg/100 cm’).glycine (50 mg/100 cm’),
alanine (1005 mg/100 cm’), proline (38 mg/100
cm’), valine (68 mg/100 cm?), cystine (44 mg/100
cm’), methionine (18 mg/100 cm’), isoleucine (52
mg/100 cm’), tyrosine (38 mg/100 cm’),
phenylalanine (32 mg/100 cm’), histidine (12
mg/100 cm?), lysine (40 mg/100 cm?), arginine (20
mg/100 cm’) and tryptophan (20 mg/100 cm’).

Plants were sprayed with Amino acids (Amino
Mix) twice times until run-off occurred; the first
spraying was in the first week of April. Three weeks
later the second spray was performed, while the
control plants were sprayed with distilled water at
the same time.

At the end of the flowering season (second
week of June 2011 and 2012) the following growth
measurements were recorded: plant height (cm), leaf
number/ plant, leaf area (cm?®), fresh and dry weight
of leaves (g), flowering date (days), flowering
duration (days), flower diameter (cm), spike length
(cm), petiole length (cm),number of flowers/plant,
fresh and dry weight of flowers (g) and flower bud
length (cm). At the second week of July for both
seasons, bulb circumference (cm) and bulb dry
weight (g) were measured.
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Table 1: Some physical and chemical properties of the used soil (Page et al, 1982).

Physical properties Chemical properties
Particle size Texture EC pH Organic CaCoO; Available cations
distribution (%) ds matter(%) (%) mg/k g soil
Sand Silt Clay  Sandy N P k
648 187 165  loam 208 814 23 338 162 17.86 3274

E.C. and pH were measured in the soil paste extract.

As for the chemical analysis, leaf nitrogen
content (%) was determined using the Kjeldahl
method. Phosphorus content (%) was measures
using a colorimetric assay, while leaf potassium
content (%) was measured by atomic absorption
spectrophotometry (Walinga et al., 1995). As for the
photosynthetic pigments (chlorophyll a and b)
contents were determined by using the method
described by Moran (1982). Leaf total
carbohydrates content (%) was determined
spectrophotometrically using the phenol/sulphuric
acid method as described by Buysse and Merchx
(1993). All chemical measurements were made in
dry ground materials from fully expanded leaves of
nine plants per treatment (three plants per block).

The experimental layout was designed to
provide a completely randomized block design
(RCBD) in a factorial experiment containing three
replicates. Each replicate had eight treatments
(amino acids concentrations of 0, 300, 600 and 900
mg/1 for two Longiflorum-Asiatic lily (L.A) Hybrids
namely, 'Rubino’ and 'Red Alert'). Nine plants (plot)
were used for each treatment in the replicate. The
data were statistically analyzed according to
Snedecor and Cochran (1990) with the aid of
COSTAT computer program for statistics.
Difference among treatments were tested with
Duncan Multiple Range Test at 5% level of
significance.

RESULTS AND DISCUSSION
1- Vegetative growth:

Data presented in Table (2) revealed that all the
studied vegetative growth parameters were
significantly affected by amino acid treatments. As
for the effect of amino acid concentration, the
results revealed that spraying the plants with 2 ml/l
amino acid gave the highest significant records of
plant height, leaf number, fresh and dry weights of
leaves in both seasons. It can be noticed that there
were no significant differences in plant height due to
spraying with 1.5 or 2 ml/l amino acid. Also, it can
be observed that foliar spray with either 1 or 1.5 ml/l
amino acid gave similar effects on leaf number/
plant, fresh and dry weights of leaves.

Regarding the effects of lilium varieties, the
"Red Alert" cultivar showed higher significant
response than "Rubino" cultivar for the vegetative
growth  parameters of plant height, leaf
number/plant, and leaf area. Whereas, the "Rubino"
cultivar gave higher significant records with respect
to leaf fresh weight.

For the interaction effects, the results of the two
seasons indicated that as for the "Rubino" cultivar,
foliar spray with 2 ml/l amino acid gave the highest
significant records in fresh and dry weight of leaves.
While applying the aforementioned treatment on
"Red Alert" cultivar resulted in the highest records
for plant height, leaf number/plant and leaf area.
Moreover it can be observed that there were no
significant differences detected due to spraying with
1.5 or 2 ml/l amino acid in plant height for "Rubino"
cultivar and plant height and leaf area for
"Red Alert" cultivar.

Our findings are in agreement with those
obtained by Youssef and Talaat (2003) who reported
that foliar application with Thiamine enhanced plant
growth of rosemary plants. The regulatory effect of
Thiamine on the meristem and plant growth and
development indirectly through enhancing the
endogenous level of various growth factors as
cytokinins and gibberellins. Furthermore, Thiamine
is a necessary ingredient for the biosynthesis of the
co-enzyme thiamine pyrophosphate. It plays an
important role in carbohydrates metabolism. Saeed
et al. (2005) on soybean found that treatments of
amino acids significantly improved growth
parameters of shoots. El-Zohiri and Asfour (2009)
on potato found that spraying of amino acids
significantly increased vegetative growth expressed
as plant height and dry weight of plant. Abd El-Aal
et al. (2010) found that foliar application of squash
plants with Amino-Mix (amino acids mixture) at
500 ppm gave more vigor plant growth in
comparison with the control treatment. Also
Mahgoub ef al. (2011) reported that spraying Dahlia
pinnata L. plants with Thiamine significantly
increased plant height, number of branches, number
of leaves, fresh and dry weights of leaves, stem
diameter and fresh and dry weight of stem. Shehata
et al. (2011) investigated the effect of the
biostimulator, Amino Total (Which is amino acids
mixture) on the celeriac plant. The results indicated
that spraying the plants with 750 ppm significantly
increased plant height and fresh and dry weight of
leaves compared to the control.

The regulatory effect of amino acids on growth
could be explained by the notion that some amino
acids e.g. phenylalanine, ornithine can affect plant
growth and development through their influence on
gibberellins biosynthesis. Also, Amino Total as a
source of amino acids may be play an important role
in plant metabolism and protein assimilation which
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necessary for cell formation and consequently
increase fresh and dry matter (Walter and Nawacki,
1978).

2- Flowering characteristics:

It is evident from data in Tables (3, 4 & 5) that
all flowering characteristics were significantly
affected by the amino acid treatments. With respect
to the amino acid concentration, the results indicated
that spraying the plants with the highest
concentration (2 ml/l) gave the highest significant
values of flowering date, flowering duration, petiole

length and flower fresh and dry weights as well as
advanced the flowering. There were no significant
differences detected due to spraying with either 1.5
or 2 mg/l regarding the traits of flower diameter,
spike length and number of flowers/spike.

As for the effect of lilium varieties, the
"Rubino" cultivar gave the higher values of spike
length, petiole length, flower fresh and dry weights
and flower bud length, while "Red Alert" cultivar
gave higher significant records in number of
flowers, flowering duration and flower diameter.

Table 2: Means of some vegetative growth characteristics of two Longiflorum-Asiatic lily (L.A)
Hybrids as affected by foliar spray with different Amino Mix concentrations during 2011 and 2012

seasons.
Longiflo Amino Mix Conc. (ml/l)
rum- 2011 2012
Asiatic 0,0 1.0 1.5 20 Mean 0.0 1.0 1.5 2.0 Mean
H;ll)ll}‘,ids Plant height (cm)
Rubino 60.56  61.53 66.2 66.53 63.71 58.10  59.06  65.70  68.06 62.73
Red Alert  66.96 75.06 813 84.53 7698  63.50 72.06 79.06 82.63 74.31
Mean 63.76 6830 73.8 75.53 7035 60.80 65.56 7238  75.35 68.52
LSD. For Am@n.o conc. =4.14 For Am%n.o conc. =2.98
(0.05) For Var}tles = %.92 For Vaqtles = 2.10
For the interaction = 5.85 For the interaction = 4.21
Leaf number / plant
Rubino 31.76 3500 363 37.00 35.02 30.53 33.00 35.33 36.66 33.88
Red Alert  64.10 7436 786 8575 7570 6346 73.56  76.53 86.33 74.97
Mean 4793 5468 574 6137 5536 47.00 5328 55.93 61.50 54.42
LSD. For Am?n‘o conc. =3.22 For Am%n'o conc. =2.66
(0.05) For Var?tles = %.27 For Var?tles = 1'.88
For the interaction = 4.55 For the interaction = 3.76
Leaves fresh weight (g) / plant
Rubino 2643 29.54 2843  40.53 3123 2469 27.89 27.03 39.60 29.80
Red 21.30 2538 2974 3294 2734 2142 2372 29.52 32.10 26.69
Mean 2387 2746 29.08 36.73 2928 23.05 25.81 2827  35.85 28.25
LSD. For Am@nio conc. = 3.01 For Am%n.o conc. =3.09
(0.05) For Vaqtles = 2'.12 For Var}tles = 2.19
For the interaction = 4.25 For the interaction = 4.38
Leaves dry weight (g) / plant
Rubino  4.22 4.72 4.83 6.95 5.18 3.94 4.45 4.59 7.12 5.03
Red 3.37 4.49 4.834 6.78 4.87 345 4.57 4.75 6.51 4.82
Mean 3.80 4.61 4.84 6.87 5.03 3.70 4.51 4.67 6.82 4.93
LSD. For Am%n.o conc. = 0.46 For Am%n.o conc. =0.45
(0.05) For Var¥t1es = 9.32 For Vaqtles = Q.31
For the interaction = 0.657 For the interaction = 0.638
Leaf area (cm?) / plant
Rubino 71.50 85.83 108.97 118.50 9620 7444 90.72 120.05 124.31 102.38
Red 1158 138.01 141.00 14343 13450 114.54 135.08 138.83 145.05 133.37
Mean 93.65 11192 12499 130.97 11538 9449 11290 129.44 134.67 117.88
LSD. For Am%n'o conc. =4.10 For Am%n'o conc. =4.78
(0.05) For Vaqtles = 2.89 For Var?tles = 3'.38
For the interaction = 5.79 For the interaction = 6.76

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.
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Table 3: Means of some flowering characteristics of two Longiflorum-Asiatic lily (L.A) Hybrids as
affected by foliar spray with different Amino Mix concentrations during 2011 and 2012 seasons.

Longiflor Amino Mix Conc. (ml/l)
um- 2011 2012
Asiatic
lily 0.0 1.0 1.5 2.0 Mean 0.0 1.0 1.5 2.0 Mean
Hybrids Flowering date (days)
Rubino 102.83 100.25 95.93 95.60 98.65 101.00 99.50 95.50 95.16 97.79
Red Alert  101.41 100.66 98.73 97.36 99.54 101.28 99.43 98.40 97.82 99.23
Mean 102.12 100.46 97.33 96.48 99.09 101.14 99.47 96.95 96.49 98.51
LSD For Amino conc. =1.18 For Amino conc. = 0.94
((') 65)' For Varities = 0.84 For Varities = 0.66
’ For the interaction = 1.68 For the interaction = 1.33
Flowering duration (days)
Rubino 9.00 11.16 12.20 16.00 12.09 8.33 11.53 11.83 16.16 11.96
Red Alert 10.06 11.66 14.50 15.50 12.93 9.70 11.36 14.33 15.36 12.69
Mean 9.53 11.41 13.35 15.75 12.51 9.02 11.45 13.08 15.76 12.32
LSD For Amino conc. =0.76 For Amino conc. = 0.40
((') 65)' For Varities = 0.54 For Varities = 0.28
) For the interaction = 1.08 For the interaction = 0.56
Flower diameter (cm)
Rubino 18.80 22.16 23.51 23.96 22.11 19.03 22.43 24.20 24.26 22.48
Red Alert 19.60 22.83 23.76 24.13 22.58 20.26 23.66 24.20 24.73 23.21
Mean 19.20 22.50 23.64 24.05 22.34 19.65 23.05 24.20 24.50 22.85
LSD For Amino conc. = 0.60 For Amino conc. = 0.69
( 0 0 5)' For Varities = 0.42 For Varities = 0.49
: For the interaction = 0.98

For the interaction = 0.85

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.
Table 4: Means of spike length, petiol length and flower length of two Longiflorum-Asiatic lily (L.A)
Hybrids as affected by foliar spray with different Amino Mix concentrations during 2011 and
2012 seasons.

Amino Mix Conc. (ml/l)

Longiflorum 2011 2012
-Asiatic lily
Hybrids 0.0 1.0 1.5 2.0 Mean 0.0 1.0 1.5 2.0 Mean
Spike length (cm)
Rubino 2326 2673 2870 2833 2676 2386 28.06 29.80 30.00 27.93
Red Alert 19.16 2283 2046 19.86 2058 19.80 2336 20.76 2023 21.04
Mean 21.21 2478 2458 2410 23.67 21.83 2571 2528 2512 2448
For Amino conc. = 1.03 For Amino conc. =0.91
L.S.D. (0.05) For Varities = 0.73 For Varities = 0.64
For the interaction = 1.46 For the interaction = 1.29
Petiol length (cm)
Rubino 7.16 7.40 7.63 8.26 7.61 7.40 7.60 7.80 8.53 7.83
Red Alert 4.60 5.40 5.46 5.63 5.27 4.36 5.23 5.33 5.43 5.09
Mean 5.88 6.40 6.55 6.95 6.44 5.88 6.42 6.57 6.98 6.46
For Amino conc. = 0.24 For Amino conc. =0.188
L.S.D. (0.05) For Varities=10.17 For Varities = 0.13
For the interaction = 0.353 For the interaction = 0.260
Flower bud length (cm)
Rubino 9.66 12.66 14.16 1350 12.50 8.96 1250 1333 1250 11.82
Red Alert 8.70 1093 1273 11.60 10.99 8.46 10.70 1223 11.30 10.67
Mean 9.18 11.80 1345 1255 11.74 8.71 11.60 1278 1190 11.25
For Amino conc. = 0.81 For Amino conc. = 0.68
L.S.D. (0.05) For Varities = 0.57 For Varities = 0.48

For the interaction = 1.15

For the interaction = 0.97

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.
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Table 5: Means of number of flowers/plant and flower fresh and dry weights of two Longiflorum-
Asiatic lily (L.A) Hybrids as affected by foliar spray with different Amino Mix concentrations

during 2011 and 2012 seasons.

Longifloru Amino Mix Conc. (ml/l)
m-Asiatic 2011 2012
lily 0.0 1.0 1.5 20 Mean 0.0 1.0 1.5 20  Mean
Hybrids Number of flowers/ plant
Rubino 2.16 2.75 3.33 341 291 2.18 3.00 341 3.58 3.04
Red Alert 3.26 4.60 5.93 5.76 4.89 3.13 4.73 6.16 6.13 5.04
Mean 2.71 3.68 4.63 4.59 3.90 2.66 3.87 4.79 4.86 4.04
LSD. For Am%np conc. =0.51 For Am%n'o conc. =0.34
(0.05) For Var}tles = Q.36 For VarFtles = Q.24
For the interaction = 073 For the interaction = 0.48
Flower fresh weight (g)
Rubino 21.26 2295 2335 2475 23.08 2137 2313 23.06 24.61 23.04
Red Alert 9.47 1243 1331 14.62 1246 9.64 12.52 1344 1442 1251
Mean 1537 17.69 1833 19.69 17.77 15.51 17.83 1825 19.52 17.77
LSD. For Am'%n.o conc. =0.36 For Am@nio conc. =0.40
(0.05) For Var}tles = 9.26 For Vaqtles = Q.28
For the interaction = 0.520 For the interaction = 0.567
Flower dry weight (g)

Rubino 2.97 3.28 3.50 3.95 343 2.99 343 345 3.88 344
Red Alert 0.84 1.35 1.72 1.83 1.44 0.86 1.43 1.69 1.72 1.43
Mean 1.91 2.32 2.61 2.89 2.43 1.93 243 2.57 2.80 2.43
LSD. For Am%n.o conc. =0.11 For Am%n.o conc. =0.10
(0.05) For Varities = 0.08 For Varities = 0.07

For the interaction = 0.16

For the interaction = 0.14

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.

Regarding the interaction effects, the obtained
results revealed that spraying the plants with the
highest level of amino acid (2 ml/l) resulted in the
highest significant records in flowering duration,
flower diameter and flower fresh and dry weights
for both of lilium cultivars. Moreover, it can be
observed that spraying the plants with either 1.5 or 2
ml/l gave the higher significant results on number of
flowers/plant for both cultivars. No significant
differences were detected due to applying either 900
or 600mg/l amino acid in traits of flowering date
and spike length for "Rubino" cultivar.

Similar findings were observed by Youssef and
Talaat (2003) who found that number of flowers of
rosemary plants increased by application of
Ascorbic acid. Also, Abdel Aziz et al. (2009)
demonstrated that promising results of flowering
parameters were obtained by foliar application of
gladiolus plants with 200 ppm Ascorbic acid.
Ibrahim et al. (2010) reported that all studied
flowering parameters of Helichrysum bracteatum
i.e., number of flowers/plant, flower diameter and
fresh and dry weights of flowers were significantly
promoted by foliar spray with 1000 ppm peptone (a
commercial amino acid mixture). Abo Leila and Eid
(2011) revealed that gladiolus plants  which
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received the combined treatments of Thiamin and
Ascorbic acid recorded the highest flower
growth and quality. Mahgoub et al. (2011) reported
that foliar application of Dahlia pinnata L. plants
with Thiamine increased yield of flowers and flower
characters.

3- Bulb characteristics:

It can be noticed from data presented in Table
(6) that all the studied bulb parameters (bulb
circumference and fresh and dry weights of bulbs)
significantly affected as a result of spraying with
amino acid treatments compared to the control.

As for the effects of amino acid treatments, the
results indicated that foliar application with amino
acid at 2 mg/l gave the highest significant records
for bulb circumference and fresh and dry weights of
bulbs. Moreover, no significant differences on bulb
circumference were detected due to applying either
1.5 or 2 ml/l amino acid.

Regarding the effects of The Amino Mix
application on the lilium cultivars, the "Red Alert"
cultivar gave higher significant records than
"Rubino" cultivar in bulb circumference and fresh
and dry weights of bulbs.

With respect to the interaction effects, the
results revealed that spraying the plants with 1.5 or
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2 ml/l amino acid resulted in the highest significant
records in all of the studied bulb parameters for both
lilium cultivars. It can be noticed that, no significant
differences on bulb fresh weight were detected due
to spraying the plants with either 1.5 or 2 ml/l amino
acid for "Red Alert" cultivar.

The obtained results are in accordance with
those obtained by Khalil er al. (2008) who found
that foliar spray of amino acids and micronutrients
together on onion plants improve the onion yield
and its components.

Also, Fawzy et al. (2012) studied the response
of garlic plants to foliar spraying of some bio-
stimulants (amino acids). The results showed that
foliar spraying had significant effects on bulb yield
and quality.

4- Chemical constituents:
4-1 Photosynthetic pigments (Chlorophyll a & b):

The results presented in Table (7) indicated that
the amino acid treatments caused significant
increase in leaf chlorophyll (a and b) contents. With
respect to the effect of Amino Mix concentration,
the highest significant records, in previously
mentioned parameters, were observed due to foliar
application with 2 ml/l amino acid. As for the effect
of lilium varieties, the "Red Alert" cultivar gave
higher significant values of chlorophyll "a" than the
"Rubino" cultivar. While, the "Rubino" cultivar

recorded higher significant values of chlorophyll "
b" than other cultivar. Regarding the interaction
effects, the results revealed that, spraying the plants
with 2 ml/l Amino Mix gave the highest significant
values of chlorophyll "a" and " b" for both cultivars
in both seasons.

The results are in agreement with those
obtained by Hussein et al. (1992) who stated that
application of amino acids resulted in significant
increase in chlorophyll a and b in datura leaves.
Abou-Dahab and Abdel-Aziz (2006) reported that
foliar application of Philodendron erubescene with
amino acids caused a significant increase in
photosynthetic pigments content. El-Lethy et al.
(2011) studied the response of geranium
(Pelargonium graveolens, L.) to foliar spray with
amino acids. A pronounced increase in
photosynthetic pigments was observed as a result of
applying ascorbic acid at 150 ppm.

Murugan et al. (2012) studied the response of
camellia to exogenous application of ascorbic acid
and found that foliar application with 400 ppm
enhanced chlorophyll a and b contents compared to
the control. The promotive effect can be explained
by that ascorbic acid regulates mitosis, cell
expansion, subsequently a promotion in growth and
metabolism (Noctor and Foyer, 1998).

Table 6: Means of some bulb characteristics of two Longiflorum-Asiatic lily (L.A) Hybrids as affected
by foliar spray with different Amino Mix concentrations during 2011 and 2012 seasons.

Amino Mix Conc. (ml/l)

Longifloru

m-Asiatic 2011 2012
lily Hybrids 0.0 1.0 1.5 2.0 Mean 0.0 1.0 1.5 2.0 Mean
Bulb circumference (cm)

Rubino 5.64 6.84 8.16 8.74 7.35 5.50 6.65 8.01 8.47 7.16
Red Alert 6.74 7.84 8.81 8.45 7.96 6.45 7.63 8.55 8.22 7.71
Mean 6.19 7.34 8.49 8.60 7.65 5.98 7.14 8.28 8.35 7.44
LSD. For Am%n.o conc. =0.19 For Am%n.o conc. =0.20
(0.05) For Vaqtles = Q.13 For Var}tles = Q.l4

For the interaction = 0.27 For the interaction = 0.29

Bulb fresh weight (g)

Rubino 1452 1555 1825 19.56 1697 1431 1531 18.04 19.29 16.74
Red Alert 16.25 18.06 19.57 19.26 1829 16.11 17.89 19.22 19.08 18.08
Mean 1539 16.81 1891 1941 17.63 1521 16.60 18.63 19.19 17.41
LSD. For Am%n'o conc. =0.34 For Am%n'o conc. =0.32
(0.05) For Var?tles = Q.24 For Var}tles = Q.22

For the interaction = 0.48 For the interaction = 0.45

Bulb dry weight (g)

Rubino 1.64 1.89 2.23 2.69 2.11 1.55 1.76 2.15 2.60 2.02
Red Alert 1.86 2.52 3.18 3.15 2.68 1.83 2.46 3.09 3.07 2.61
Mean 1.75 2.21 2.71 2.92 2.40 1.69 2.11 2.62 2.84 2.31
LSD. For Am%n.O conc. =0.10 For Am%n.o conc. =0.08
(0.05) For Varities = 0.07 For Varities = 0.06

For the interaction = 0.14

For the interaction = 0.12

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.
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Table 7: Means of leaf chlorophyll (a) and (b) content mg/g and leaf carbohydrates content (%) of two
Longiflorum-Asiatic lily (L.A) Hybrids as affected by foliar spray with different Amino Mix

concentrations during 2011 and 2012 seasons.

Amino Mix Conc. (ml/l)

Longiflorum 2011 2012
-Asiatic lily
Hybrids 0.0 1.0 1.5 2.0 Mean 0.0 1.0 1.5 2.0 Mean
Chlorophyll (a) mg/g leaf fresh weight
Rubino 1437 1643 17.54 1845 16770 1420 1628 1743 18.56 16.62
Red Alert 1396 1632 19.08 2040 1744 14.11 16.51 1881 2021 17.4l1
Mean 14.17 1638 18.31 1943 17.07 14.16 1640 18.12 19.39 17.01
For Amino conc. = 0.49 For Amino conc. = 0.53
L.S.D. (0.05) For Varities = 0.35 For Varities = 0.37
For the interaction = 0.70 For the interaction = 0.76
Chlorophyll (b) mg/g leaf fresh weight
Rubino 4.06 5.22 5.63 6.60 5.38 3.81 5.11 5.30 6.67 5.22
Red Alert 3.55 4.01 4.62 5.28 4.37 3.34 4.11 4.50 5.44 4.35
Mean 3.81 4.62 5.13 5.94 4.87 3.58 4.61 4.90 6.06 4.79
For Amino conc. =0.32 For Amino conc. = 0.42
L.S.D. (0.05) For Varities = 0.23 For Varities = 0.29
For the interaction = N.S. For the interaction = N.S.
Total carbohydrates (%)
Rubino 15.10 1550 1620 16.66 1587 1483 1533 16.03 1633 15.63
Red Alert 1340 1453 14.66 1473 1433 13.20 7.84 8.81 8.45 9.58
Mean 1425 1502 1543 1570 15.10 14.02 1480 1526 1550 14.89
For Amino conc. =0.14 For Amino conc. =0.16
L.S.D. (0.05) For Varities =0.10 For Varities = 0.12

For the interaction = 0.203

For the interaction = 0.232

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.

4-2 Leaf total carbohydrates content (%):

The results presented in Table (7) indicated on
leaf carbohydrate content significantly affected by
Amino Mix application. The highest significant
values of this parameter were detected due to
applying 2 ml/l Amino Mix. Regarding the effect of
lilium cultivars, the "Rubino" cultivar gave higher
significant values than "Red Alert" cultivar in leaf
carbohydrate content. As for the interaction effects,
the results indicated that foliar application with 2
ml/l Amino Mix gave the highest significant efect
on this parameter for both studied cultivars.

Similar tendency of results were observed by
Refaat and Naguib (1998) who reported that
application of amino acids (alanine, cytosine,
guanine, thiamine and L-tyrosine) increased the
total carbohydrates percentage in peppermint leaves.
El-Bassivony and Bekheta (2001) obtained
increases in total carbohydrates content in wheat
plants treated with putrescine which is considered a
polyamine that modulates several growth and
developmental process. They mentioned that these
increments may be attributed to increase in
photosynthetic process efficiency, which led to an
increase in net assimilation of leaf CO, which is
known as the basic unit of carbohydrates. Abdel-
Aziz et al. (2006) on Khaya senegalensis plants and
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Farahat et al. (2007) on Cupressus sempervirense,
L. Abdel-Aziz et al. (2007) mentioned that foliar
application of Syngonium podophyllum plants with
100 ppm ascorbic acid and 50 ppm thiamine gave
the highest levels of total carbohydrates content.
Abo-Sedera et al. (2010). Revealed that spraying
strawberry plants with amino acids at 0.5 g/l
significantly increased total sugars contents. Also,
Abo Leila and Eid (2011) reported that foliar
application of gladiolus plants with ascorbic acid
and thiamine led to significant increment in
carbohydrates % of leaves.

The promotive effect of the amino acids on
carbohydrates content may be due to their important
role on the biosynthesis of chlorophyll molecules
which in turn affected carbohydrates content
(Kawasaki, 1992).

Several hypothesis have been proposed to
explain the role of amino acids in plant growth.
Available evidence suggests several alternative
routes of IAA synthesis in plants starting from
amino acids, (Hashimoto and Yamada, 1994). In
this respect, Walter and Nawacki, (1978) suggested
that the regulatory effects of certain amino acids like
phenylalanine and ornithine on plant growth and
development is through their influence on
gibberellins.
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Table 8: Means of leaf NPK content (%) of two Longiflorum-Asiatic lily (L.A) Hybrids as affected by
foliar spray with different Amino Mix concentrations during 2011 and 2012 seasons.

Amino Mix Conc. (ml/l)
Longiflorum- 2011 2012
Aﬁ';f)':i(li';y 00 1.0 15 20 Mean 00 1.0 15 20 Mean
Nitrogen content (%)
Rubino 1.64 2.14 2.32 2.48 2.15 1.60 2.13 2.29 2.45 2.12
Red Alert 1.79 2.19 2.46 2.66 2.28 1.75 2.17 2.43 2.63 2.25
Mean 1.72 2.17 2.39 2.57 2.21 1.68 2.15 2.36 2.54 2.18
For Amino conc. = 0.06 For Amino conc. = 0.06
L.S.D. (0.05) For Varities = 0.04 For Varities = 0.04
For the interaction = N.S. For the interaction = N.S.
Phosphorus content (%)
Rubino 0.19 0.21 0.24 0.26 0.23 0.18 0.21 0.23 0.25 0.22
Red Alert 0.20 0.22 0.25 0.24 0.23 0.20 0.21 0.24 0.24 0.22
Mean 0.20 0.22 0.25 0.25 0.23 0.19 0.21 0.24 0.25 0.22
For Amino conc. = 0.004 For Amino conc. = 0.007
L.S.D. (0.05) For Varities = 0.003 For Varities = 0.005
For the interaction = 0.006 For the interaction = 0.010
Potassium content (%)
Rubino 3.21 343 3.54 3.70 3.47 3.16 3.38 3.47 3.65 342
Red Alert 3.33 3.42 3.63 4.03 3.60 3.29 3.38 3.59 3.97 3.56
Mean 3.27 343 3.59 3.87 3.54 3.23 3.38 3.53 3.81 3.49
For Amino conc. = 0.04 For Amino conc. =0.06
L.S.D. (0.05) For Varities = 0.03 For Varities = 0.04

For the interaction = 0.067

For the interaction = 0.091

The means were compared using the Duncan's Multiple Range Test at 0.05 level of probability.

4-3 Leaf NPK contents (%):

The results presented in Table (8) indicated that
the amino acid treatments caused significant
increase in leaf NPK contents.The highest
significant records of leaf NPK contents were
observed due to foliar application with 2 ml/l amino
acid for both of the studied cultivars. The "Red
Alert" cultivar gave higher significant records than
"Rubino" cultivar with respect to leaf contents of
nitrogen and potassium.

The findings are in accordance with those
obtained by Talaat (2003) on sweet pepper who
detected that ascorbic acid foliar application
increased the contents of macronutrients (N,P and
K). Abdel-Aziz et al. (2007) mentioned that foliar
application of Syngonium podophyllum plants with
100 ppm ascorbic acid gave the highest levels of
nitrogen, phosphorus and potassium contents of
leaves. Liu Xing et al. (2008) revealed that foliar
application with the mixture of amino acids to
radish plants increased nitrogen content of shoots.
Also, Abdel Aziz et al. (2009) mentioned that foliar
spray of gladiolus plants with ascorbic acid at 200
ppm showed a stimulatory effect on most studied
chemical constituents including N, P and K
contents. Abo Sedera er al. (2010) revealed that
spraying strawberry plants with amino acids mixture
(Peptone) at 0.5 g/l significantly increased total
nitrogen, phosphorus and potassium in plant foliage
as compared to the control treatment. Abo Leila and

Eid (2011) reported that foliar application of
gladiolus plants with ascorbic acid and thiamine led
to significant increments in mineral ions contents
(N, P and K) of leaves.
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