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ABSTRACT 
The present study was carried out during the year of 

2015 at two different locations i.e. nurseries. The first 
location was at The Department of Floriculture, 
Ornamental Horticulture and Garden Design, Faculty of 
Agriculture, University of Alexandria at Shatby and the 
second location was at Montazah Research Branch, 
Horticulture Institute, Ministry of Agriculture, Alexandria 
Egypt, to investigate the effects of different concentrations 
of glycine (zero, 75, 225 and 450 ppm), methionine (zero, 
150, 300 and 600 ppm) and tryptophan (zero, 300 , 600 and 
900 ppm) with two application methods (pre-soaking the 
corms for 24 h before planting, or foliar spraying three 
times at stages of formation of 2,4, and 6 leaves) on the 
vegetative growth, flowering characteristics ,corms 
production and some chemical analysis of Gladiolus 
grandiflours cv. "Rose Supreme " plants.  

The corms of the used cultivars were planted on 
January 27, 2015 in 30 cm plastic pots filled with a 
mixture of sand and peat moss at the ratio of 4:1 by 
volume, respectively. All the normal culture practices of 
growing Gladiolus corms were applied as usual manner. 
The experiment layout was designed to provide complete 
randomized blocks containing four replicates, each 
replicate had 24 treatments and three corms were used for 
each treatment in each replicate (plot). 

Results revealed that using the lowest concentration 
from any of the used amino acids (glycine at 75 ppm or 
methionine at 150 ppm or tryptophan at 300 ppm) 
regardless of the used application method (presoaking or 
foliar spraying) gave the highest significant increase in 
most of the studied parameters of gladiolus plant 
(vegetative growth, flower characteristics, corms and 
cormels production and some of the chemical analysis) 
compared with the control treatment. While, leaves 
number per plant and the time taken by flower buds to 
show their color did not significantly affect with the used 
amino acids concentrations and their application methods,  
compared with the control treatment. 

Besides, using the highest concentration from any of 
the used amino acids (glycine at 450 ppm, or methionine at 
600 ppm, or tryptophan at 900 ppm) gave the tallest 
spikes, compared with the other concentrations. The 
largest corms fresh weight was obtained by using glycine 
at 75 ppm, compared with the other treatments. Using 
methionine at 150 ppm or 300 ppm, regardless of the used 
application method, gave the highest content of nitrogen 

and total carbohydrates content of the produced corms, 
respectively, compared with the other treatments. 

From the previous results, it can be generally 
recommended treating Gladiolus grandiflorus cv. "Rose 
Supreme" with presoaking the corms for 24 h before 
planting in tryptophan solution at 300 ppm or with 100 
ppm three times as foliar spraying at formation of two, 
four, and six leaves to obtain the maximum improvement 
of the vegetative growth, flowering characteristics, corms 
and cormels production. 
Key words: Gladiolus grandiflorus, amino acids. 

INTRODUCTION 
Gladiolus is known as a queen of the bulbous plants, 

which is valued for its beautiful flower spikes. Its 
cultivation is getting popular for its beautiful flowering 
spikes having a longer life as cut flower. Its magnificent 
inflorescence with variety of colours and number of 
pretty florets had made it attractive for diversified use in 
the garden. It is an important cut-flower in both 
domestic and international market.   

Gladiolus is one of the few plants which produce 
pleasant cut flower with long spikes. These spikes are 
an integral part of almost every cut flower arrangement 
ranging from table decoration to bucket formation. The 
name Gladiolus was originally driven from a Latin word 
meaning a sword on account of the sword like shape of 
its foliage.      

The flower quality and spike length of Gladiolus can 
be improved by adopting proper package of cultural 
practices, like timely planting, proper planting distances 
between rows and between plants, weeding and proper 
irrigation. Beside these cultural practices, application of 
plant nutrients can play a vital role to produce good 
quality flowers. 

Research has demonstrated that plants can absorb 
and assimilate amino acids as well as NO-

3 and NH4
+ as 

their main nitrogen sources (Parson et al. 2003).   
Amino acids are particularly important for 

stimulating cell growth. They act as buffers which help 
to maintain a favorable pH value within the plant cell, 
since they contain both acid and basic groups, and they 
remove the ammonia from the cell. This function is 
associated with amide formation, so they protect the 
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plant from ammonia toxicity. Amino acids also inhibit 
plant nitrate uptake (Aslam et al. 2001). They can serve 
as a source of carbon and energy as well and protect the 
plant against pathogens. Amino acids have a function in 
the synthesis of amines, purines, and pyrimidines, 
alkaloids, vitamins, enzymes, terpenoides and others 
(Goss, 1973). 

Amino acids are well known bio stimulant which 
have positive effects on plant growth, yield and 
significantly mitigates the injuries caused by abiotic 
stresses (Kowalcyk and Zielony, 2008). They can also 
act as parts of co-enzymes or as precursors of certain 
plant hormones and improve plant growth via 
improving photosynthesis (Amin et al. 2011), mRNA 
transcription, sugar and protein production (Keutgen 
and Pawelzik, 2008). They form complexes with metal 
cations mainly through carboxylate (-C00) and amine (-
NH2) groups, thereby affecting the bioavailability of 
metals to plants (Aravind and Prasad, 2005).     

Glycine acid plays an important role in formation of 
vegetative growth and chlorophyll. It also has a 
chelating effect on some micronutrients such as Fe, Zn, 
Mn, and Cu through making absorption and 
transportation easies for the plant (Ghasemi et al. 2013). 

L-Methionine is a precursor of ethylene and growth 
factors such as espermine and espermidine (Singh, 
1999). It also has a role in the revitalization of rooting. 

Tryptophan helps the formation of indole acetic acid 
(IAA) and plays an important role in the early growth. 
Whereas, Phillips (1971) suggested several alternative 
role of IAA synthesis in plants, all starting from 
tryptophan, thus when tryptophan is supplied to most 
plant tissues, IAA was formed. L-tryptophan, the 
precursor of IAA, is naturally present in root exudates 
of plants (Villareal et al. 2012). It is also synthesized by 
hydrolysis of proteins of dead cells (Patten and Glick 
1996), and is converted into indole acetic acid by the 
activity of plant growth promoting rhizobacteria 
(Sasirekha et al. 2012). 

Application of L-tryptophan in soil has proved very 
fruitful results for increasing growth of many vegetables 
as well as crops like chickpea (Abbas et al. 2013) and 
wheat (Mohite, 2013). It is believed that about 80% of 
bacterial isolates from rhizosphere soil are capable of 
synthesizing IAA (Idris et al. 2004). Tryptophan 
inhibits the precocious flower and fruit fall and it is 
important in the process of production of enzyme that 
catalyses' synthesis reaction of auxin (Saburi et al. 
2014).  

The objective of this investigation was to study the 
effects of two application methods (Pre-soaking of 
corms before planting or foliar spray) with different 
concentrations of three amino acids i.e. glycine, 

methionine and tryptophan on the vegetative growth, 
flowering characteristics, corms production and some 
chemical analysis of Gladiolus grandiflorus cv." Rose 
Supreme "plants under the circumstance of Alexandria 
region.  

MATERIALS AND METHODS 
The present study was carried out during the season 

of 2015 at two different locations i.e. nurseries of 
Department of Floriculture, Ornamental Horticulture 
and Garden Design Faculty of Agriculture University of 
Alexandria at Shatby and Montazah Research Branch, 
Horticulture Institute Ministry of Agriculture, 
Alexandria, Egypt to investigate the effects of different 
concentrations and application methods of glycine, 
methionine and tryptophan on the vegetative growth, 
flowering characteristics, corms production and some 
chemical contents of Gladiolus plants. The corms were 
planted on January 27, 2015 in the two locations and 
two application methods were used in this experiment, 
i.e. pre-planting treatment of corms (pre-soaking) or 
spraying on the plant foliage (foliar - spraying).                                    

The used plant was Gladiolus grandiflorus cv." 
Rose Supreme “for its popularity in Egypt flower trade. 
The used corms were obtained from a commercial 
nursery for flowers and ornamental plants in Cairo city 
that imported the corms from Netherlands. The used 
corms had uniform sizes and shape. The average 
circumference and fresh weight of the chosen corms 
were 8.87 cm and 38.73 g in the two locations. The 
corms were planted in 30 cm plastic pots that were 
filled by the used medium. It was allowed only one bud 
to grow for each corm to produce one spike for it, with 
removing any other buds as soon as they appear. All the 
normal culture practices of growing gladiolus corms 
were applied as usual manner.                            

The used medium for planting the corms was a 
sandy soil (clay = 6%, silt = 4%, and sand = 90%) and 
the chemical analysis of it is shown in Tables A and B. 
The air temperature and relative humidity (%) at Shatby 
and Montazah locations were recorded daily during the 
growing season and their averages values presented in 
Table C. 

Two application methods were chosen for adding 
the different concentrations of the three used amino 
acids i.e. L-glycine, L- methionine and L-tryptophan. 
These methods were soaking the corms before planting 
(pre-soaking) and spraying on the plant foliage (foliar - 
spraying). The corms were soaked before planting for 
24hr in the solution of the different concentrations of 
the used amino acids. Glycine was used at 0 (tap water), 
75, 225 and 450 ppm, methionine was used at 0, 150, 
300 and 600 ppm and tryptophan at 0, 300, 600 and 900 
ppm. Whereas, the foliar spray treatments were done 
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early in the morning three times on the foliage until the 
run - off point. The plants were sprayed at stage of two, 
four and sex leaves, 34, 48 and 86 days from planting, 
respectively. The used concentrations were 0 (tap 
water), 25, 75 and 150 ppm for glycine, 0,50,100 and 
200 ppm for methionine and 0,100, 200 and 300 ppm 
for tryptophan. "Tween 20" was used at a rate of 1ml/l 
in all sprays as a surfactant substance for enhancing the 
efficiency of the used materials. While the control 
plants were sprayed at the same time with tap water 
containing only the wetting agent (Tween 20).                                                                                 

Each plant under the experiment was fertilized with 
single calcium superphosphate (16.5% P2O5) at 6g 
(Shah et al. 1984), ammonium nitrate (33.5% N) at 4g 
(Potti and Arora,1986) and potassium sulphate (48% 
K2O) at 8g (EL-Naggar 1999). Plant requirement of 
magnesium (Mg) and iron (Fe) was added as 
MgSO4.7H2O (Magnesium Sulphate =9.5 % Mg) and 
Fe-EDTA (Disodium Fe of chelate ethylene diamine 
tetra acetic acid = 18% Fe), which were sprayed three 
times at three weekly intervals on the plant foliage until 
the run-off point started at 48 days from planting at 150 
and 75 ppm for Mg and Fe, respectively (Taha, 2005).  

The experimental layout was designed to provide 
complete randomized blocks in factorial experiment 
containing four replicates, each replicate contained 24 
different treatments. Three plants were used as a plot for 
each treatment in each replicate. The means of 
individual factor and their interactions were compared 

by L.S.D. test at 5% level of probability (Snedecor and 
Cochran, 1974).   

Data collected were: Vegetative characteristics; 
Sprouting period (day), plant height (cm), number of 
leaves, and leaves dry weight of the cut spike (g). 

Flowering characteristics; Time taken from planting 
date to showing color of the three basal florets (day), 
number of florets per spike, florets diameter (cm), 
flower duration on the plant (day), florets dry weight 
(g), rachis length (zone of florets or flowering portion) 
in cm. and spike dry weight (g).  

Corms and cormels production; Diameter of the new 
corms (cm), corm fresh weight (g), number of the 
produced cormels per plant and cormels fresh weight.  

Chemical constituents; Total chlorophyll content 
(a+b) was determined as SPAD units in the fresh leaves 
of each plant at flowering stage (100 days after 
planting). Total carbohydrates content was also 
determined colourmetricaly at the wave length of 470 
nm as percentage in samples of the new corms for the 
different treatments as reported by Dubios et al. (1956). 
Nitrogen content of the new corms as averages was 
determined in samples of the different treatments by the 
distillation in Micro-Kjeldahle method as reported by 
Chapman and Pratt (1961). 

The steps of the experiment were repeated in the two 
locations using the same technique to compare the result 
of the two locations.  

Table A. The chemical analysis of the used medium 
Anions (meqL -1) Cations (meq L-1) EC(dsm-1) pH 

SO4
-- Cl- HCO3

- CO3
-- K+ Na+ Mg++ Ca++   

8.8 11.0 4.0 0.0 0.6 12.4 3.2 8.0 2.32 7.88 

Table B. The available macro-and micro-nutrients in the used medium 
Micronutrients mg kg-1 Macronutrients mg kg-1(ppm) 

Zn Mn Fe Cu K P N(Total) NO3 NH4-N 
0.86 7.65 6.95 0.4 50 5.8 203 84 119 

Table C. Monthly average of day temperature degree and relative humidity at Shatby and 
Montazah locations, during the growing season of Gladiolus plants 

               Shatby                  Montazah Month Temperature (0C) Relative  humidity(%) Temperature (0C) Relative humidity(%)
February 
March 
April 
May 
June 
July 
August 

17.58 
25.68 
28.23 
32.65 
35.50 
39.90 
39.17 

59.53 
57.00 
59.90 
60.50 
66.53 
71.10 
64.63 

15.50 
25.35 
25.17 
28.16 
31.60 
35.17 
34.90 

51.53 
49.41 
48.95 
55.28 
57.40 
62.42 
57.54 
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The air temperature and relative humidity (%) at 

Shatby and Montazah locations were recorded daily 
during the growing season and the monthly averages of 
them are presented in Table (C). 

RESULTS AND DISCUSSION 
Generally, the analysis of variance of almost all the 

collected data of the two locations showed that only the 
F values of the amino acids concentrations (C) were 
significant, while the F values of the other treatments 
(amino acids type (A), amino acids application 
methods(B), and their combinations (AxB, AxC, BxC, 
and AxBxC) were not significant, with some 
exceptions. 
Vegetative Growth. 

Data of the two locations in Table 1 indicated that 
using the second and/or the third level of the amino acid 
concentrations led to significant decrease the sprouting 
period of the planted corms of Gladiolus grandiflours 
plants, compared with the other treatments .Also, data 
of means of the two locations in Table 1 showed that 
using the second or the third concentration level led to 
reduce the sprouting period of the planted gladiolus 
corms with 16.6% or 14.9% under the control treatment, 
respectively. While using the fourth concentration level 
did not significantly affect the sprouting period, 
compared with the control treatment.                                                               

These results may be due to the role of the used 
amino acids at a specific concentration in plants. They 
consider as source for nitrogen, carbon, energy, 
enzyme, co-enzymes as plant hormones such as indole 
acetic acid (tryptophan), ethylene (methionine) and 
others as reported by Amir et al. (2002), Gallardo et al. 

(2002) and Saburi et al. (2014) on other plant. These 
factors led to promote and activate the germination of 
the planted corms to sprout early. Similar trend of result 
was found by Taha (2005) on the tuberose plant.  

Data presented in Table 1 indicated that using any 
concentration (level) from the used amino acids gave 
significant increase of gladioli plant height in the two 
locations, compared with the control treatment. Besides, 
there were no significant differences in plant height 
between the second, or third or fourth concentration. 
Moreover, the maximum plant height was found at the 
fourth concentration, which led to increase the plant 
height with 11.14% and 17.19% over the control 
treatment in Shatby and Montazah locations, 
respectively.  These results may be due to the 
synergistic effects of the used amino acids at a specific 
concentration on cell division and growth, consequently 
the gladioli plant height could be increased.  Beside, 
data in Table 2 of the two locations indicated that there 
were significant differences between the two used 
application methods (soaking and foliar spraying) of the 
amino acids, and the soaking treatment gave the best 
result. This result was probably due to that soaking the 
corms before planting in the total concentration of the 
used amino acids led to enhance the metabolic 
processes in the corms leading to encourage the growth 
and cell elongation, consequently the plant height 
would be increased. Besides, some amino acids 
(tryptophan) had an effect on gene expression for the 
production of specific macro-molecules required for 
permanent cell elongation as reported by Vanderhoef 
(1980).                                                                   

Table 1. Effect of the concentrations of the used amino acids on means of sprouting period, 
plant height, leaves number and leaves dry weight/spike, of Gladiolus grandiflorus cv. “Rose 
Supreme” in the two locations 

Characteristics 
Sprouting period(day) Plant height(cm) Leaves number/plant Leaves dry 

weight/spike (g) 

 
Concentr
ation 

Shatby Montazah Shatby Montazah Shatby Montazah Shatby Montazah 
C0 15.49 a 24.53 a 76.14 b 69.06 b 9.50 7.72 1.55 b 1.28 b 
C1 13.74 b 19.63 b 83.91 a 77.09 a 9.50 7.64 2.04 a 1.70 a 
C2 13.55 b 20.48 b 82.74 a 75.88 a 9.46 7.65 2.06 a 1.78 a 
C3 15.52 a 21.55 a 84.62 a  80.93 a 9.50 7.72 2.27 a 1.83 a 
Mean 14.58 21.55 81.85 75.74 9.49 7.68 1.98 1.65 
L.S.D. 1.42 2.59 3.20 4.27 N.S N.S 0.18 0.19 

L.S.D: Least significant differences at 0.05 probability. N.S: Not significant. 
C0: Control (zero ppm). 
C1: 75, 150 and 300 ppm for glycine, methionine and tryptophan, respectively. 
C2: 225, 300 and 600 ppm for glycine, methionine and tryptophan, respectively. 
C3: 450, 600 and 900 ppm for glycine, methionine and tryptophan, respectively. 
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Table 2. Effect of the interaction between the used amino acids and the application methods 
on means of plant height, corms fresh weight and cormels fresh weight in the two locations 

Characteristics   
Plant Height Corms fresh weight Cormels fresh weight 

Amino 
acid 

Application 
method 

Shatby Montazah Shatby Montazah Shatby Montazah 
Soaking 82.66 b 70.91 b 24.59 a 9.83 b 21.80 ab 9.16 b Glycine Spraying 78.50 c 80.55 a 23.25 ab 10.33 b 19.52 b 12.04 a 
Soaking 82.31 bc 77.10 a 20.43 c 12.20 ab 19.82 b 10.87 ab Methionine Spraying 81.74 bc 77.05 ab 22.52 b 10.91 b 24.90 ab 11.09 ab 
Soaking 89.78 a 71.85 b 22.83 ab 10.58 b 26.44 a 10.10 ab Tryptophan Spraying 76.11 c 76.99 ab 21.81 bc 12.93 a 21.55 ab 10.43 ab 

Mean 81.85 75.74 22.57 11.13 22.34 10.61 
L.S.D. 3.93 5.23 1.90 1.98 5.44 1.95 

Least significant differences at 0.05 probability. 
C0: Control (zero ppm). 
C1: 75, 150 and 300 ppm for glycine, methionine and tryptophan, respectively. 
C2: 225, 300 and 600 ppm for glycine, methionine and tryptophan, respectively. 
C3: 450, 600 and 900 ppm for glycine, methionine and tryptophan, respectively. 

Furthermore, data of the two locations in Table 2 
showed that using the amino acids tryptophan as pre-
soaking treatment gave the maximum plant height of 
gladioli plant, compared with the other amino acids 
(glycine and/or methionine) or with the other 
application method (foliar spraying). These results were 
probably due to the role of the amino acid tryptophan in 
plants, which it considers as a precursor for indole 
acetic acid (IAA) biosynthesis. Consequently, IAA 
could be promoted and stimulated of cell division and 
elongation, thus the plant height could be increased as 
reported by Hanan (2000).        

Generally, data in Table 1 indicated that the used 
amino acids concentrations had no significant effect on 
the number of leaves per plant in the two locations, and 
the differences between the used treatments were very 
small. These results may be probably due to that leaves 
number of gladioli plant is a genetically character and it 
is not dependent on the used amino acid treatments. 
Similar trend of results was reported by Arshad et al. 
(1993)   they reported that using the high level of L-
methionine had either negative or no effect on all plant 
growth parameters of Albizia lebbeck seedlings, 

However, data in Table1 indicated that using any 
concentration from the used amino acids led to 
significant increase the dry weight of the leaves per cut 
spike, compared with the control treatment, and these 
were no significant differences between C1, C2 and C3 
of the used amino acids. These result was probably due 
to that using the amino acid at the lowest concentration 
led to increase the activity of photosynthesis process in 
gladioli plant, thus the leaves dry weight per cut spike 
could be increased. Similar trend of results was reported 
by El-Awadi and Abd ELWahid (2012).  

Flowering characteristics: 
Data of the two locations in Table 3 indicated that 

the effects of the used treatments on the time of 
flowering of gladioli plant were not significant. These 
result may be probably due to that the used amino acids 
with their concentrations and the application methods 
had no effect on the time of flowering of the cultivar 
"Rose Supreme", and the plants flower only when they 
reach to a proper maturity stage. 

Generally, data of the two locations in Table 3 
indicated that using any concentration from the used 
amino acids (glycine, methionine and tryptophan) led to 
significant increase of the number of florets per spike, 
compared with the control treatment. Also, these were 
no significant differences between C1, C2 and C3 and 
they had equal effects on the number of florets per 
spike. These results may be due to the role of the used 
amino acids at a specific concentration on improving 
the vegetative growth of gladioli plant, consequently the 
production and accumulation of the biosynthesizes 
could be increased, thus the number of florets per spike 
could be increased. Similar trend of results was found 
by Ahmad et al. (2007 and 2008) on other plants. 

With respect to florets diameter data of the two 
locations in Table 3 indicated that using any 
concentration from the used amino acids led to 
significant increase the florets diameter of gladioli 
plant, compared with the control treatment, and there 
were no significant differences between C1, C2 and C3 
of the used amino acids. These results may be due to the 
effects of the used amino acids on activating the 
endogenous hormones or their precursors which 
ultimately help to increase the florets quality of gladioli 
plant, thus the florets diameter could be increased as 



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.37, No.4 OCTOBR- DECEMBER 2016 652 

reported by Ahmad and Anwar (1999). Similar trend of 
results was reported by Taha (2005) on tuberose plant.                                                                                      

Furthermore, data of the two locations in Table 6 
generally, indicated that the amino acid methionine had 
superior effect on the florets diameter of gladioli plant 
in comparison with the other amino acids i.e. glycine or 
tryptophan. These results may be due to the role of the 
amino acid methionine which it is consider as the 
source of nitrogen and sulphur major nutrients and their 
attribution to biosynthesis of other amino acids as 
cysteine and glutathione as well as their protect to 
metabolites of the oxidation as reported by El-Awadi 
and Abd  ELWahed  (2012), consequently the 
vegetative growth of gladioli could be encouraged, thus 
the flowering quality could be increased.                                                                                 

Also, the results of the two locations in Table 3 
indicated that using any concentration from any amino 
acid led to significant increase of the flowering period 
of gladioli plant, compared with the control treatment, 
and there were no significant differences between the 
used concentrations (C1, C2 and C3) of the amino acids. 
These results may be due to that using any amino acid 
with any concentration led to stimulate the vegetative 
growth of the plants, consequently the flowering period 
could be increased.                                   

Besides, data in Table 4 indicated that using any 
concentration (C1 or C2 or C3) from any amino acids 
(glycine, or methionine or tryptophan) significantly 
increased the dry weight of the florets per spike, 
compared with the control treatment in the two 
locations, and there were no significant differences 
between the different concentrations (C1, C2, C3) of the 
used amino acids. Also, the maximum dry weight of the 
florets per spike is a mean for the two locations was 
obtained at C3.These results may be due to the effect of 

the used amino acids at a specific concentration on 
increasing the florets number or size or both of them, 
consequently the dry weight of the florets per spike 
could be increased. Similar trend of result was reported 
by Taha (2005) on tuberose plant.                                               

Generally, data on means of spike length presented 
in Table 4 indicated that using the highest concentration 
of the used amino acids (450 ppm for glycine or 600 
ppm for methionine or 900 ppm for tryptophan) gave 
significant increase of spike length in both locations, 
compared with the other concentrations, and this 
treatment led to increase the spike length with 14.55% 
over the control treatment as a mean of the two 
locations. These results may be due to the synergistic 
effect of the used amino acids at a suitable 
concentration on gladioli growth, as a result of their 
functions as stimulate of cell division and many 
enzymes activities, consequently the spike length could 
be increased. Similar trend of results was reported by 
Ahmad and Anwar (1999) on other plants. 

Data of the two experimental locations presented in 
Table 4 indicated that using any concentration (C1, C2, 
C3) from the used amino acids (glycine, methionine and 
tryptophan) gave significant increase of the spike dry 
weight, compared with the control treatment. Besides, 
there were no significant differences between the used 
concentrations (C1, C2 and C3). Also, using the highest 
concentration (C3) led to increase the spike dry weight 
with 47.66% over the control treatment as a mean of the 
two locations. These results may be due to the effect of 
the used amino acids at a suitable concentration on 
increasing spike length or spike diameter or both of 
them, consequently the spike dry weigh could be 
increased. Similar trend of results was reported by Taha 
(2005) on tuberose plants. 

Table 3. Effect of the concentrations of the used amino acids on means of flowering time, 
number of florets/spike, florets diameter, and flower duration of Gladiolus grandiflorus cv. 
“Rose Supreme” in the two locations 

Flowering Characteristics 
Flowering time(day) No. of florets/spike Florets  

diameter(cm) 
Flower 

duration(day) 

Concentration 

Shatby Montazah Shatby Montazah Shatby Montazah Shatby Montazah 
C0 102.99 114.88 11.87 b 11.54 b 9.98 b 11.59 b 17.65 b 15.76 b 
C1 101.92 114.16 13.45 a 13.32 a 10.66 a 12.42 a 20.00 a 17.17 a 
C2 102.73 114.71 13.32 a 12.39 a 10.71 a 12.59 a 20.31 a 17.29 a 
C3 102.48 115.25 13.19 a 12.59 a 10.66 a 12.84 a 20.33 a 17.22 a 

Mean 102.53 114.75 12.96 12.21 10.50 12.36 19.57 16.86 
L.S.D. N.S N.S 0.55 0.65 0.30 0.40 0.79 0.43 

L.S.D: Least significant differences at 0.05 probability. N.S: Not significant. 
C0: Control (zero ppm). 
C1: 75, 150 and 300 ppm for glycine, methionine and tryptophan, respectively. 
C2: 225, 300 and 600 ppm for glycine, methionine and tryptophan, respectively. 
C3: 450, 600 and 900 ppm for glycine, methionine and tryptophan, respectively. 
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Table 4. Effect of the concentrations of the used amino acids on means of florets dry weight, 
spike length and spike dry weight of Gladiolus grandiflorus cv. “Rose Supreme” in the two 
locations 

Flowering  Characteristics 
Florets dry weight(g) Spike length (cm) Spike dry weight(g) 

 
Concentration 

Shatby Montazah Shatby Montazah Shatby Montazah 
C0 1.69 b 2.39 b 43.34 b 32.70 b 1.46 b 1.10 b 
C1 2.33 a 3.06 a 43.83 b 38.49 a 1.94 a 1.59 a 
C2 2.30 a 3.38 a 43.71 b 36.94 a 1.95 a 1.70 a 
C3 2.34 a 3.37 a 48.20 a 38.90 a 2.01 a 1.76 a 
Mean 2.17 3.05 44.77 36.76 1.84 1.54 
L.S.D. 0.20 0.37 3.67 1.64 0.20 0.18 

Least significant differences at 0.05 probability. 
C0: Control (zero ppm). 
C1: 75, 150 and 300 ppm for glycine, methionine and tryptophan, respectively. 
C2: 225, 300 and 600 ppm for glycine, methionine and tryptophan, respectively. 
C3: 450, 600 and 900 ppm for glycine, methionine and tryptophan, respectively. 

Corms and cormels production 
Generally, data of the two locations in Table 5 

indicated that using any concentration (C1, C2, C3) from 
the used amino acids led to significant increment of the 
diameter of the new corms of gladioli plant, compared 
with the control treatment, and there were no significant 
differences between the used concentrations (C1, C2 and 
C3).  These results may be due to the role of the used 
amino acids at a specific concentration on the plant 
growth, which had a positive effect on photosynthetic 
and respiration rates and leaf carbohydrate as reported 
by Dhopte and Lail (1987) and this will reflect on the 
nutrients uptake and transport, consequently produced 
good plant with large leaves which could be storage a 
large amount of foods in the corms, thus the new corms 
diameter could be increased.  These results are in 
agreement with those reported by Gonzalez et al. (1994) 
on Allium cepa El-Shabasi et al. (2005) on garlic and 
Taha (2005) on tuberose plant.               

Also, data of the two locations presented in Table 6 
indicated that using amino acid tryptophan gave the 
maximum corms diameter, compared with the two other 
amino acids (glycine or methionine). These results may 
be due to the role of tryptophan in plants. L-tryptophan 
is known physiological as a precursor of indole acetic 
acid and its application at appropriate concentration 
could have a positive effect on plant growth because 
slow and gradually continuous release of indole acetic 
acid from L-tryptophan, consequently the new corms 
diameter could be increased. Similar trend of results 
was reported by Zahir et al. (1997) and Ahmad et al. 
(2008) on other plants.                                                                                                                                                                            

With respect to corms fresh weight data of the two 
locations presented in Tables 2,5 and 6 indicated that 
using the lowest concentration from any of the used 
amino acids, especially tryptophan at 300 ppm as a 

foliar spraying on Gladiolus plant gave the maximum 
significant increase of corms fresh weight, compared 
with the other treatments. 

These results were probably due to the role of 
tryptophan as an efficient physiological precursor of 
auxins in higher plants (Arshad and Frankenberger, 
1991), which led to stimulate the gladioli growth, 
consequently producing bigger corms, thus their fresh 
weight could be increased.               

Besides, data of the two locations presented in Table 
5 showed that using the first concentration of the used 
amino acids (75 ppm for glycine, 150 ppm for 
methionine and 300 ppm for tryptophan) gave the 
highest significant number of the produced cormels per 
plant, compared with the other concentrations. This 
treatment led to increase the number of the produced 
cormels per plant with 50.05% over the control 
treatment as a mean of the two locations (Table 5).                               

These results may be attributed to that using the 
amino acids at a suitable concentration led to promote 
plant growth (Coruzzi and Last, 2000), accordingly 
resulted in more translocation and accumulation of 
carbohydrates and proteins, thus the cormels production 
could be increased. 

Similar results were reported by Awadi et al. (2007) 
on garlic and Amin et al. (2011) on onion.                                            

Also, data of the two locations presented in Table 5 
indicated that the first concentration from the used 
amino acids (75 ppm for glycine, 150 ppm for 
methionine and 300 ppm for tryptophan) gave the 
highest significant cormels fresh weight, compared with 
the other concentrations. This treatment led to increase 
the cormels fresh weight with 57.05% over the control 
treatment as a mean for the two locations.     
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Table 6. Effect of the used amino acids on means of florets diameter, corms diameter and 
corms fresh weight in the two locations 

Characteristics 
Florets diameter Corms diameter Corms fresh weight 

 
Amino acid 

Shatby Montazah Shatby Montazah Shatby Montazah 
Glycine 10.23 b 12.66 a 4.23 ab 4.14 ab 23.92 a 10.08 b 
Methionine 10.63 a 12.43 a 4.18 b 4.11 b 21.47 b 11.56 a 
Tryptophan 10.42 ab 11.98 b 4.30 a 4.15 a 22.32 b 11.75 a 
Means 10.43 12.36 4.24 4.13 22.57 11.13 
L.S.D. 0.26 0.35 0.09 0.03 1.34 1.39 

Least significant differences at 0.05 probability.        

These results were probably due to the role of the 
used amino acids at a suitable concentration in the 
stimulation and improvement of the growth, through 
activating the endogenous hormones or their precursors 
which help to increase the number or size or both of the 
new cormels per plant, consequently the cormels fresh 
weight could be increased.                                      

These results are in accordance with those of Islam 
et al. (1983), Ahmad and Tahir (1995) and Ahmad and 
Anwar (1999) on the other plants.                                                                            

Furthermore, data of the means of cormels fresh 
weight of the two locations presented in Table 2 
indicated that using the amino acid tryptophan as a pre-
soaking treatment gave the highest significant increase 
of the cormels fresh weight, compared with the other 
amino acids and the other application method (foliar-
spraying). This treatment led to increase the cormels 
fresh weight with 18.02% over the control treatment. 
These results were probably due to the role of the amino 
acid tryptophan in plants. Tryptophan is a physiological 
precursor of indole acetic acid (IAA) and its application 
at a suitable concentration and method could have a 
positive effect on plant growth because of slow and 
gradually continuous release of IAA from tryptophan as 
reported by Frankenberger and Poth (1987) and Zahir et 
al. (1997), thus the plant could be produced large 
number or size or both of cormels, consequently the 
fresh weight of the produced cormels would be 
increased. Similar trend of results was reported by 
Ahmad and Anwar (1999) and Ahmad et al. (2008). 
Chemical analysis: 

Generally, data of the two locations presented in 
Table 5 indicated that using any concentration (C1, C2, 
C3) from the used amino acids led to significant increase 
the content of total chlorophyll in gladioli leaves, 
compared with the control treatment, and there were no 
significant differences between the used concentrations 
(C1 or C2 or C3). Also, the maximum chlorophyll value 
was found at the first concentration level as a mean of 
the two experimental locations, which led to increase 
the chlorophyll content in gladioli leaves with 12.1% 
over the control treatment. These results may be 

probably due to the role of the used amino acids at a 
suitable concentration which they consider as sources 
for nitrogen and carbon as structural components of 
chlorophyll and enzymes needed for chlorophyll 
formation. Similar trend of results was reported by 
Islam et al. (1983), Ahmad and Anwar (1999), Taha 
(2005) and EL-Awadi and Abd El-Wahed (2012).                                

Besides, data of the two locations on the average of 
total carbohydrate (%) in the produced corms of 
Gladiolus plant showed that generally, using any amino 
acid led to increase the content of the new corms at total 
carbohydrate (%), compared with the control treatment, 
with two exceptions of methionine and tryptophan in 
one location; "Montazah" (Table 7). These results may 
be probably due to the role of the used amino acids in 
plants. They consider as sources of nitrogen, carbon, 
enzymes, co-enzymes and plant hormones needed for 
increasing the back translocation of the output of 
photosynthesis process, consequently the percentage of 
the total carbohydrate in the new corms could be 
increased.                                                  

Furthermore, data of the two location in Table 7 
indicated that using the amino acid methionine gave the 
maximum average of the total carbohydrate content in 
the produced corms, compared with the other two 
amino acids (glycine and tryptophan). These results 
were probably due to that using the amino acid 
methionine led to increase the efficient of 
photosynthesis process, through increasing the leaf 
pigments (chlorophyll a , b and carotenoids), 
consequently the assimilated food could be increased, 
thus the storage carbohydrate in the new corms would 
be increased. Similar trend of result was found by Amin 
et al. (2011) and EL-Awadi and Abd-Wahed (2012) on 
onion plant. 

With respect to the average of nitrogen content (%) 
of the produced corms of Gladiolus plant data of the 
two locations in Table 8 indicated that using any amino 
acid (glycine or methionine or tryptophan) led to 
increase the content of nitrogen of the new corms, 
compared with the control treatment.  
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Table 7. Means of total carbohydrate content (%) of the produced corms of Gladiolus 
grandiflorus cv. "Rose Supreme" as influenced by the concentration and application method 
of glycine, methionine and tryptophan in the two locations                                                                             

Application Method 
Foliar spraying Pre-soaking 

Mean Montazah Shatby 
Conc. 
(ppm) Mean Montazah Shatby 

Conc. 
(ppm) Amino acid 

38.95 
42.15 
36.80 
42.48 

35.10 
41.90 
38.70 
40.80 

42.80 
42.40 
34.90 
44.15 

0 
25 
75 

150 

41.37 
41.30 
40.95 
42.84 

42.55 
42.80 
39.30 
39.60 

40.18 
39.80 
42.60 
46.08 

0 
75 
225 
450 

40.10 39.13 41.06 Mean 41.62 41.06 42.17 Mean 

Glycine 

45.06 
40.40 
42.75 
40.35 

49.32 
41.20 
43.30 
40.80 

40.80 
39.60 
42.20 
39.90 

0 
50 

100 
200 

38.58 
45.11 
44.68 
42.23 

36.70 
46.12 
40.15 
44.30 

40.45 
44.10 
49.20 
40.16 

0 
150 
300 
600 

42.14 43.66 40.63 Mean 42.65 41.82 43.48 Mean 

Methionine 

42.00 
40.98 
38.05 
41.70 

43.50 
35.70 
40.30 
40.20 

40.50 
46.25 
35.80 
43.20 

0 
100 
200 
300 

41.84 
47.22 
39.94 
44.19 

43.50 
46.28 
39.75 
44.17 

40.18 
48.15 
40.13 
44.20 

0 
300 
600 
900 

40.68 39.93 41.44 Mean 43.30 43.43 43.17 Mean 

Tryptophan 

Table 8. Means of total nitrogen content (%) of the produced corms of Gladiolus 
grandiflorus cv." Rose Supreme " as influenced by the concentration and application 
method of glycine, methionine and tryptophan in the two locations  

Application Method 
Foliar spraying Pre-soaking 

Mean Montazah Shatby 
Conc. 
(ppm) Mean Montazah Shatby 

Conc. (ppm) 
Amino acid 

4.67 
3.89 
4.90 
4.20 

4.45 
2.17 
5.25 
2.10 

4.90 
5.60 
4.55 
6.30 

0 
25 
75 

150 

3.15 
4.38 
5.60 
4.55 

2.10 
2.80 
7.00 
5.60 

4.20 
5.95 
4.20 
3.50 

0 
75 
225 
450 

4.56 3.49 5.34 Mean 4.42 4.38 4.46 Mean 

Glycine 

2.75 
1.54 
4.38 
4.34 

2.50 
1.40 
1.40 
1.68 

3.00 
1.68 
7.35 
7.00 

0 
50 

100 
200 

4.38 
5.95 
7.18 
6.65 

2.80 
7.00 
7.35 
6.30 

5.95 
4.90 
7.00 
7.00 

0 
150 
300 
600 

4.36 1.75 4.76 Mean 6.04 5.86 6.21 Mean 

Methionine 

3.57 
3.50 
3.57 
2.63 

2.24 
2.10 
1.54 
0.70 

4.90 
4.90 
5.60 
4.55 

0 
100 
200 
300 

3.15 
2.80 
4.73 
2.80 

1.40 
1.40 
2.45 
1.40 

4.90 
4.20 
7.00 
4.20 

0 
300 
600 
900 

3.32 1.65 4.99 Mean 3.37 1.66 5.08 Mean 

Tryptophan 

 These results were probably due to the role of amino 
acids in plants, which are considered the building block 
of protein and serve as parts of co-enzymes or as 
precursors of certain plant hormones and improve plant 
growth via improving photosynthesis (Amin et al. 
2011), consequently the nitrogen content in the new 
corms could be increased. Similar trend of results was 
reported by Wahba et al. (2002) on Antholyza 

aethiopica plant and El-Shabasi et al. (2005) on garlic 
plant. 

Besides, data in Table 8 showed that using the 
amino acid methionine at 300 ppm, regardless of the 
application method (means of the two locations) gave 
the maximum value of the nitrogen content in the 
produced corms, compared with the other treatments. 
These results may be due to that methionine acts as 
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source of nitrogen and sulphur major nutrients and their 
attribution to biosynthesis of other amino acids as 
cysteine and glutathione as well as their protect to 
metabolites oxidation (El-Awadi and Abd El Wahed, 
2012), consequently the nitrogen content of the new 
corms could be increased. Similar trend of result was 
reported by Arshad et al.  (1993) on Albizia lebbeck 
seedling. 
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  الملخص العربي
 على النمو الخضرى والزهرى وإنتاج الكورمات فى نبات تأثير الجليسين والميثيونين والتربتوفان

  الجالديولس
  ، خميس الحسنى ، إيمان أبوالسعادات، أشرف مصطفىمحمود خطاب

                       فى موقعين مختلفين        ٢٠١٥                            أجرى هذا البحث خالل عام      
                                                                هما مشتل قسم الزهور ونباتات الزينة وتنسيق الحدائق بكلية         

                      ومـشتل المنتـزة             بالشاطبى  -                جامعة االسكندرية   –       الزراعة
                             معهد بحوث البساتين مركـز       –                            بفرع بحوث نباتات الزينة     

                                        وزارة الزراعة باألسـكندرية بهـدف       –                  البحوث الزراعية   
                                                                             دراسة تأثير تركيزات مختلفة لكل من حمـض الجليـسين         

                  والميثيـونين    )                    جزء فى المليون      ٤٥٠   ،   ٢٢٥      ،   ٧٥      صفر، (
                 والتربتوفـان   )                    جزء فى المليون      ٦٠٠   ،     ٣٠٠   ،     ١٥٠      صفر،   (
             أضيفت إمـا     )                    جزء فى المليون      ٩٠٠   ،     ٦٠٠   ،     ٣٠٠      صفر، (

                                      قبـل زراعتهـا أو رشـا علـى            ٢٤                      غمرا للكورمات لمدة    
             نبات وتأثير   /        أوراق  ٦   ،   ٤   ،   ٢                              النباتات ثالث مرات عند تكون    

                                                         ذلك على النمو الخضرى والزهـرى وإنتـاج الكورمـات          
                                                        وبعض التحاليل الكيماوية لنبات الجالديولس صـنف روز        

      ٢٠١٥               يناير سنة      ٢٧                                م، وقد تم زراعة الكورمات فى          سوبري
                                سم تم ملؤها بخلـيط مـن          ٣٠                        فى أصص بالستيك قطرها     
                                حجما على التوالى، وقد تم       ١   : ٤                           الرمل والبيت موس بنسبة     

                                                                إجراء جميع العمليات الزراعية كما هو متبع فى إنتاج نبات          
                                            وقد صممت التجربة على هيئة قطع عشوائية        .           الجالديولس  

                                                   ث رتبت النباتات فى أربع مكررات وثالثة نباتات                 كاملة حي 
   .                لكل وحدة تجريبية

                      جزء فى المليـون       ٧٥                                  وقد أظهرت النتائج أن إستخدام      
         جـزء      ٣٠٠                                   جزء فى المليون ميثيونين أو          ١٥٠          جليسين أو 

                                                             فى المليون تربتوفان  بغض النظر عـن طريقـة إضـافته            
                                                           أعطى أعلى زيادة معنوية فى قيم معظم الصفات المدروسة         

                                     نمو خضرى وزهرى وإنتاج الكورمـات       (                لنبات الجالديولس 

                                    بالمقارنة بالكنترول ، بينما كان       )                          وبعض النحليالت الكيماوية  
                                                          تأثير األحماض األمينية بتركيزاتهـا المـستخدمة وطـرق         
                                                        إضافتها على كل من عدد األوراق لكل نبات وكذلك موعـد       

   .                                         بدء التزهير غير معنوى بالمقارنة بالكنترول
                                                      بجانب ذلك أدى إستخدام أعلى تركيـزمن أى حـامض          

               جـزء فـى        ٦٠٠                                 جزء فى المليون جليسين أو          ٤٥٠ (     أمينى
    بغض   )                              جزء فى المليون تربتوفان       ٩٠٠                       المليون ميثيونين أو    

                                                          النظر عن طريقة إضافته إلى الحصول على أطول الحوامل         
                                                              النورية بالمقارنة بالمعامالت اال خرى، فى حين أن إستخدام         

                                        جزء فى المليون أدى إلى الحـصول          ٧٥           بتركيز           الجليسين
                                                           على أعلى وزن طـازج للكورمـات الناتجـة بالمقارنـة           
                                                         بالمعامالت االخرى، كذلك وجـد أن إسـتخدام الميثيـونين       

                  بغض النظر عن    –                     جزء فى المليون        ٣٠٠       أو      ١٥٠        بتركيز  
                                           أعطى أعلى محتـوى مـن النيتـروجين         –             طريقة إضافته 

                        ت الناتجــة بالمقارنــة                                   والكربوهيــدرات الكليــة للكورمــا
   .               بالمعامالت االخرى

                                                             من النتائج السابقة يمكن التوصـية عامـة إمـا بغمـر            
          سـاعة     ٢٤                                           كورمات الجالديولس صنف روز سوبريم لمدة       

             جزء فـى       ٣٠٠                                             قبل زراعتها فى محلول التربتوفان بتركيز       
       جزء     ١٠٠                                                   المليون أو رشا على النباتات ثالث مرات بمعدل         

ـ                         أوراق للحـصول     ٦   ،   ٤   ،   ٢    ون                               فى المليون عند مرحلة تك
                                                       على أقصى تحسين للنمو الخـضرى والزهـرى وإنتـاج          

 .                  الكورمات والكريمات

           


