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ABSTRACT 
 
Philodendron selloum cv. “Rayo” grown as its ornamental foliage plants were exposed to foliar spray 
of amino acids Glycine, Tryptophan, and Glutamine at the rates of (0.0, 50, 100, or 150 ppm) in the two 
seasons of 2018 and 2019. All amino acids treatments used in this investigation significantly affected 
the vegetative growth parameters, and the longevity of cut leaves postharvest. The highest plant height 
was obtained using glycine (50 or 100 ppm). Glycine at the level of 50 ppm gave the highest leaves 
fresh weights in the two seasons of the experiment compared with the control. Glycine foliar spray at 
100 ppm gave the highest vase life of cut leaves in the two seasons. Foliar spray with glycine at the 
level of (150 ppm) gave the highest chlorophyll A, B, carotenoids and total carbohydrates in leaves and 
stem diameter in the two seasons. The highest number of leaves/plant was significantly affected by 
glutamine foliar spray at the level of (100 ppm) in both seasons compared with the control plants. 
 
Keywords: Philodendron selloum cv. “Rayo”, Amino acids, Glycine, Tryptophan, Glutamine, Vase life. 

 
1. Introduction 

 
Philodendron genus is delivered from the greek word philo to like and dendron a tree, as was 

recorded by (Bohming, 1958). Philodendron plants belonged to family Araceae are one of the most 
remarkable house plants (Abou Dahab and Abdel El-Aziz, 2006). Philodendron is usually grown and is 
known as an ornamental foliage great plants (Chen et al., 2003). Nowadays the plant known as 
Philodendron selloum is most accurately called Thaumatophyllum bipinnatifidum. The role of amino 
acids in plant growth has been explained with several hypothesis. Amino acids as a source of inorganic 
nitrogenous compounds are essential in protein synthesis, as was reported by (Abd El-Aziz et al., 2010). 
They noted that amino acids work as buffers that are particularly important in the stimulation of cell 
growth. Though by containing both acid and basic groups, they remove ammonia from the cell and 
protect the plant. 

Since nitrogen acts as an essential element for plant growth and one of its available forms for 
plant uptake is nitrate. This last compound is known as a source of nitrate contamination which became 
an essential human concern (Zahra and Morteza, 2015). Recently, Abd El-Aziz et al., (2009) found that 
amino acids could be rapidly absorbed by plants more than other inorganic nitrogen compounds. 
Glycine is an essential metabolite in the chlorophyll synthesis procedure (El-Naggar et al., 2013). 
Glycine is the extreme widespread amino acid applied in the plant uptake researches. It acts like a 
nitrogen exporter for the plants in order that its low carbon to nitrogen ratio, low molecular weights and 
it inhibits the apparent photorespiration done by C3 (Zeiger 2010). Tryptophan also acts as a precursor 
for auxin synthesis (Gross 1973). Foliar application of amino acid chelating was found to be very useful 
in preventing leaves from browning, yellowing and abscission (Zahra and Morteza 2015). Tryptophan 
acts using its indirect role on the growth by influencing auxin synthesis (Abd El-Aziz et al., 2010). 
While glutamine is the primary product of nitrogen assimilation from inorganic nitrogen sources. It is 
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considered a central metabolite in nitrogen metabolism in plants (Chellamuthu et al., 2014). Recently 
several researchers proved that applying a foliar spray of amino acids enhanced various ornamental 
plant species vegetative growth and chemical constituents, such as Pelargonium graveolens L. (Talaat, 
2005) and Catharanthus roseus L. (Talaat et al., 2005). Furthermore, amino acids cause an increase in 
bulbs and chlorophyll content in Lilium (El-Nagger et al., 2013). Also, it increased plant growth 
parameters and either carotenoids and total soluble sugars in leaves of Philodendron erubescens (Abou 
Dahab and Abd El-Aziz, 2006). A mixture application with amino acids increased floral stem 
inflorescence and stem diameter in tuberose (Zahra and Morteza, 2015). Foliar applications with amino 
acids enhanced either plant growth and flowering in many ornamental plant species such as Salvia 
farinacea plants (Abd El-Aziz and Balbaa, 2007), Syngonium podophyllum (Mazher et al., 2007), and 
Jasminum grandiflorum (Eid et al., 2009). Additionally, it is reported that foliar sprays of some amino 
acids, such as lysine, tryptophan and ornithine promoted the vegetative growth and chemical 
constituents of basil plants (Talaat and Youssef, 2002). 

Therefore, the present investigation aimed to study the response of Philodendron selloum cv. 
“Rayo” to foliar spray applications of glycine, tryptophan, and glutamine and tested their effects on 
improving growth parameters and the plant cut foliage vase life. 
 
2. Materials and Methods 

A pot experiment was carried out during the two successive seasons of 2018 and 2019 at 
Ornamental Plants Research Branch, Antoniades Botanical Gardens in Alexandria, Egypt. The research 
investigated the effect of amino acids (Glycine, Glutamine, and Tryptophan) at different concentrations 
(0.0, 50, 100 or 150 ppm) to improve the growth, quality and chemical constituents of Philodendron 
selloum cv.”Rayo”. 

 
2.1. Plant Material 

Plantlets of Philodendron selloum cv. “Rayo” with two leaves/plantlet with an age of three 
months and an average of 12-14 cm of height were transplanted in a 20 cm diameter plastic pot with a 
mixture of (Peatmoss: Perlite 1:1, v/v) on August 27th, 2018 and 2019, in the first and second seasons, 
respectively. Plantlets were placed in an uncontrolled greenhouse. Each pot was supplied with 2 g. of 
N.P.K. (19:19:19) fertilizer and added with irrigation tap water in 250 ml./pot. The fertilizers were 
added and repeated in six applications at one-month intervals after 21 days from transplanting. Chelated 
Zn, Mn, and Fe were added with irrigation tap water at the rate of 0.50 g./pot with irrigation tap water 
in 250 ml./pot as one application after two months from transplanting . Other common cultural practices 
were performed as needed. The plants were sprayed until run off with amino acids, glycine, tryptophan, 
and glutamine, each at a concentration of 0.0, 50, 100 or 150 ppm applied separately after one month 
of transplanting and repeated five times at one-month intervals. In addition, control plants were sprayed 
with tap water. Data were collected after seven months from starting our experiments. 

 
2.2. Measurements of growth parameters 
2.2.1. Philodendron vegetative growth: 

 Plant height (cm.). 
 Number of leaves. 
 Stem diameter (cm.). 
 Leaves fresh weight (g.). 
 Leaves dry weight (g.). 
 Vase life (days): was determined by testing the number of days from cutting Philodendron leaf 
to the fading stage. The fading stage was set at the point when 50% of the leaf turned yellow. 

 
2.3. Chemical Analysis: 
 Chlorophyll A, B and total carotenoids content were determined mg/100 g. fresh weight 

(mg./100g.f.w.) in the fourth leave according to the method described by (Moran, 1982). 
 Total carbohydrate was determined in dry leaves (%) according to the method described by (Hedge 

and Hofreider, 1962). 
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All chemical analysis was detected in leaves at the end of the experiment. 
 
2.4. Statistical analysis 

The experimental layout was a randomized complete block design (RCBD). It consists of ten 
treatments with three replicates; each replicate contains four pots. The data were statistically analyzed 
according to the method described by (Snedecor and Cochran, 1989). The means of the individual 
factors were compared by the L.S.D test at a 5% probability level.  
 
3. Results and Discussion 
 
3.1. Effect of amino acids on Philodendron vegetative growth. 
3.1.1. Plant height (cm) 

Data presented in table (1) revealed that, spraying plants with amino acids gave a high significant 
difference and affected the philodendron plant height. The data showed that glycine (50,100,150 p.p.m) 
and tryptophan (50 and 100 ppm) gave high significant differences compared to the control. In the first 
season, the highest plant height (84, 84 or 81.89 cm) or (81.11 cm) was obtained from using Glycine at 
either rate 50 or 100 or 150 p.p.m or tryptophan at 100 ppm in the first season. However in the second 
season, the highest plant height (84.00 or 82.39 cm) was obtained using Tryptophan at the level of 150 
ppm or glycine 150 ppm Those results were in agreement with El-Naggar et al., (2013). Our results 
were also in agreement with Abou Dahab and Abd El-Aziz, (2006) on Philodendron erubescens. They 
recorded that the highest plant height percentage was recorded using tryptophan compared with the 
control plants.  

 
3.1.2. Number of leaves/plant 

The data recorded in our experiments in the table (1) revealed that all the treatment gave high 
significantly different than the control except the treatment of tryptophan 150 ppm and glutamine 50 
ppm in the second season only. The largest number of leaves was noticed using glutamine at the level 
of 100 ppm (11.48 and 14.17) leaf/plant in the two seasons respectively compared to the control which 
gave 6.56 and 6.89 leaf/plant in the two seasons respectively. Our results are in agreement with those 
of those found by Zahra and Morteza, (2015) on Tuberose. Our experimental results are similar to those 
found by (Abd El-Kader et al., 2020) on dahlia plant. Additionally, Abou Dahab and Abd El-Aziz, 
(2006) recorded that using tryptophan had a stimulating effect on the number of leaves/plant in 
philodendron. It also agrees with El-Naggar et al., (2013) on lilium. 

 
 
Table 1: Average of plant height (g.), leaves number/plant and stem diameter (cm) of Philodendron 

selloum as affected by glycine, tryptophane and glutamine in the seasons of 2018 and 2019.  

Treatments 

Plant height 
(cm) 

leaves number 
/plant 

Stem diameter 
(cm) 

2018 2019 2018 2019 2018 2019 

Control (0.0) 49.33 50.00 6.56 6.89 2.52 2.75 

Glycine at 50 ppm 84.00 77.17 10.56 12.11 3.23 3.42 

Glycine at 100 ppm 84.00 79.56 10.78 13.50 3.39 3.45 

Glycine at 150 ppm 81.89 82.39 10.22 8.28 3.51 3.60 

Tryptophan 50 ppm 77.56 75.89 11.11 11.89 3.33 3.41 

Tryptophan at 100 ppm 81.11 73.33 9.00 10.89 3.21 2.96 

Tryptophan at 150 ppm 69.33 84.00 5.89 6.22 2.83 2.99 

Glutamine at 50 ppm 68.89 72.39 9.44 6.28 2.62 2.77 

Glutamine at 100 ppm 59.67 33.06 11.48 14.17 2.56 1.97 

Glutamine at 150 ppm 66.67 68.11 8.44 8.99 2.54 2.66 

L.S.D at 0.05 9.13 6.82 3.47 3.82 0.39 0.30 
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3.1.3. Stem diameter (cm) 
Data present in the table (1) showed that, all glycine treatment and tryptophane 50 and 100 ppm 

gave high significant difference than the control. Using Glycine at the rate of 150 ppm significantly 
affected the stem diameter and gave the highest stem diameter of 3.51 and 3.60 cm, compared to the 
control (2.52 and 2.75 cm) in the two seasons of 2018 and 2019 respectively. Thus, all amino acids used 
gave stem diameter significantly higher than control treatment. Those results are similar to the data 
found by Abou Dahab and Abd El-Aziz, (2006) on philodendron.  
 
3.1.4. Leaves fresh weight (g.) 

The leaves fresh weight that resulted in our experiment present in table (2) was greatly affected 
by using all amino acids tested in our experiment compared with the control plants. All glycine 
treatment and tryptophane 50 and 100 ppm were high significantly different than the control. The 
highest leaves fresh weight was obtained using glycine at the level of 50 ppm (316.84 and 296.41 g.) in 
the two seasons of 2018 and 2019. Those results were in agreement with those found by Abou Dahab 
and Abd El-Aziz, (2006) on Philodendron eurbescens. They noted that tryptophan significantly 
increased fresh and dry weight leaves in both seasons. Results also agreed with the results found by (El-
Naggar et al., 2013) on Lilium.  
 
3.1.5. Leaves dry weight (g.) 

Data in table (2) indicated that almost all treatments used gave high significant results compared 
with the control. The highest leaves dry weight was recorded using glycine at the level of 50 ppm was 
31.92 g. in seasons of 2018, however the higher leaves dry weight was 28.02 g. in the second season 
2019 using the treatment of glycine 150 ppm, compared to the control which gave the lowest leaves dry 
weights (10.28 and 10.77 g.) in the two seasons, respectively. Our results agree with those found by 
Abou Dahab and Abd El-Aziz,( 2006) on philodendron and those found by El-Naggar et al., (2013) on 
tuberose. 

 
3.1.6. The vase life of the leaves (days) 

The amino acids glycine used in this investigation at the level of 50 and 100 ppm and glutamine 
50 ppm, highly significantly affected the vase life of the leaves cut (days) as was represented in table 
(2). The highest vase life recorded was 35.33 and 34.17 days in the two seasons, respectively, using the 
treatment of Glycine at the rate of 100 ppm However, the control plants only recorded 6.50 and 6.00 
days vase life in the two seasons, respectively. Glycine is found to be widespread amino acid applied 
in plant researches.  
 
 
Table 2: Average of the leaves fresh weight (g.)/plant, leaves dry weight (g.)/plant and the vase life 

(days) of Philodendron selloum as affected by glycine, tryptophane and glutamine in the 
seasons of 2018 and 2019. 

Treatments 

Leaves fresh weight 
g/plant 

Leaves dry weight 
 g/plant 

Vase life  
(days) 

2018 2019 2018 2019 2018 2019 

Control (0.0) 83.31 84.58 10.28 10.77 6.50 6.00 

Glycine at 50 ppm 316.84 296.41 31.92 28.02 30.17 32.17 

Glycine at 100 ppm 287.36 293.68 28.14 27.34 35.33 34.17 

Glycine at 150 ppm 273.25 284.58 30.01 32.71 27.67 27.67 

Tryptophanat 50 ppm 236.21 248.28 20.14 22.28 25.67 30.50 

Tryptophan at 100 ppm 221.78 216.99 14.78 17.01 23.83 22.67 

Tryptophan at 150 ppm 138.62 184.05 14.12 14.69 23.17 27.50 

Glutamine at 50 ppm 145.35 124.42 13.86 12.63 31.17 33.17 

Glutamine at 100 ppm 98.48 38.44 11.03 2.32 28.83 29.33 

Glutamine at 150 ppm 123.56 96.10 10.17 10.80 28.33 27.83 

L.S.D at 0.05 70.94 44.89 6.51 4.39 5.02 4.74 
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It is especially fundamental for its nitrogen exporter for the plants that lower the carbon to nitrogen 
ratio, low molecular weight, and it inhibits the photo-respiration done by C3 (Zeiger, 2010). It is 
responsible for chlorophyll synthesis and activates vegetative growth, which is involved in the 
photosynthesis process. Philodendrons are considered heavy feeders (Nainwal, 2019). A regular feed 
with a nitrogen source will increase leaf size and produces a more significant and heal their plant. Amino 
acids have the greatest value in plant-feeding, with a high characteristic of accumulating dry matter Abd 
El-Kader et al., (2020). They were found to protect plant cells against the excess of ammonia, which 
led to dangerous toxicity by removing it outside the cells (Smith, 1982), while knowing that amino acids 
have a significant role in many organic compound biosynthesis, such as alkaloids, pigments, enzymes, 
vitamins, and coenzymes (Abd El-Kader et al., 2020). Amino acids as growth stimulators were used to 
have better growth in ornamental plants. The previous results in our investigation were in agreement 
with those found by Abd El-Aal et al., (2010) in squash plants. They found that using 500 ppm of amino 
acid mixture resulted in a vigor plant growth compared to the control plants. Protein assimilation and 
dry matter accumulation always led to healthier growth than better fresh and dry weights; thus, a better 
vase life. Many researchers noted that the stimulatory effect of amino acids might be due to the vital 
essential impact of these organic nitrogen sources on the growth of all plant cells. Those amino acids 
are a source of carbon and energy for plant growth by breaking into ammonia and organic cells when 
carbohydrates become deficient. Moreover, amino acid, which is converted into some growth 
regulators, may result from its great success in plant growth. Our results were in agreement with those 
found by Talaat et al., (2005). They recorded that using Tryptophan on Catharanthus roseus L. led to 
an increase in periwinkle growth due to its conversion into indole acetic acid (I.A.A.). 
 
3.2. Chemical Analysis: 
3.2.1. Chlorophyll A (mg/100 g fresh weight) 

The data in Table (3) showed that all amino acids used in our experiment led to high significant 
chlorophyll high results compared to the control plants treatment. The highest chlorophyll A obtained 
when treating with glycine (150 ppm) was 197.99 and 185.78 mg/100 g.f.w. in the two seasons, 
respectively, compared with the control (78.75 and 78.37 mg./100 g.f.w.), respectively. Those results 
agree with what was found by Zahra and Morteza,(2015).  

Results agree with the findings of El-Naggar et al., (2013) on chlorophyll A, B on Lilium 
 

3.2.2. Chlorophyll B (mg/100 g fresh weight) 
The data represented in table (3) indicated that the highest chlorophyll B content recorded was 

70.22 and 63.20 mg/100 g.f.w. using the treatment of the Glycine at the rate of 150 ppm in the two 
seasons compared with the control plants (34.94 and 33.28 mg/100g.f.w.) of chlorophyll B in the two 
seasons respectively. Those results agree with all the findings of Mahdi and Saeed, (2019); Radkowski 
and Radkowska, (2018) and Abou Dahab and Abd El-Aziz,(2006). In addition, Radkowski and 
Radkowska, (2018) had the same trend of results on Phleum patense, they added that leaf green SPAD 
was higher in plots receiving higher amino acid doses. Our results disagree with the findings by Abou 
Dahab and Abd El-Aziz,(2006) on Philodendron eurbescens. Their treatments did not significantly 
affect the chlorophyll A and B in the first season and a significant one in the second season. The results 
found in our experiment were in agreement with those found by Mahdi and Saeed, (2019) on Gerbera 
jamesonii. 

 
3.2.3. Total carotenoids (mg/100 g fresh weight) 

The data presented in table (3) showed that, all the treatments in this experiment were 
significantly different than the control. Increasing the concentration of glycine used in this investigation 
caused an increase in the total carotenoids extracted from the leaves. It resulted in the highest level of 
carotenoids (35.80 and 33.80 mg/100 g.f.w.) at the two seasons, respectively compared with the control 
plants treatment (19.37 and 18.36 mg/ 100 g.f.w.). Amino acids have a superior value in the plant 
feeding for earning and gaining big yields and maximum dry matter (El-Naggar, et al., 2013). The 
promotive effect of the amino acids used in our investigation, may be due to its role in the chlorophyll 
biosynthesis which in turn affected carbohydrates content. Since philodendron is a foliage herbaceous 
ornamental plant; thus accumulation in dry matter and a good chlorophyll assimilation which can lead 
to healthier pants with longer cut foliage vase life. 
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3.2.4. Total carbohydrate (%) 
Data presented in table (3) showed that, all the treatments in this experiment were significantly 

different than the control. The highest total carbohydrate was 11.35 and 11.87% using glycine 100 ppm 
treatment compared with the control which resulted in 8.95 and 8.35 %. Those results were in agreement 
with results found by El-Naggar, et al., (2013) in leaves of lilium. They stated that the promotive effect 
of the amino acids on carbohydrates content may be due to their important role on the chlorophyll 
biosynthesis which in turn affected carbohydrates content. Our results agree with those found by Mahdi 
and Saeed, (2019) in leaves of Gerbera jamesonii L. 
 
Table 3: Average of chlorophyll A, B, carotenoids content (mg/100g.f.w.) and total carbohydrates (%) 

in leaves of Philodendron selloum as affected by glycine, tryptophane and glutamine in the 
seasons of 2018 and 2019. 

Treatments 

Chlorophyll A 
(mg/100g.f.w.) 

Chlorophyll B 
(mg/100g.f.w.) 

Carotenoids 
(mg/100g.f.w.) 

Total 
carbohydrate 

(%) 

2018 2019 2018 2019 2018 2019 2018 2019 

Control (0.0) 78.75 78.37 34.94 33.28 19.37 18.36 8.95 8.35 

Glycine at 50 ppm 150.46 179.19 47.41 58.80 26.39 31.90 10.01 10.41 

Glycine at 100 ppm 178.99 167.06 60.36 48.09 31.43 30.13 11.35 11.87 

Glycine at 150 ppm 197.99 185.78 70.22 63.20 35.80 33.80 10.93 9.91 

Tryptophan at 50 ppm 159.60 164.57 53.59 55.04 30.08 30.84 9.47 9.70 

Tryptophan at 100 ppm 188.45 165.86 67.13 57.40 33.77 29.66 9.07 9.25 

Tryptophan at 150 ppm 176.68 167.03 62.84 57.61 33.63 32.60 10.64 10.44 

Glutamine at 50 ppm 174.03 172.87 61.82 61.60 31.00 30.10 10.09 10.46 

Glutamine at 100 ppm 127.91 148.57 43.50 49.70 23.63 26.59 10.02 9.76 

Glutamine at 150 ppm 123.00 157.93 50.79 57.25 21.83 29.17 8.77 8.89 

L.S.D at 0.05 46.16 41.78 22.02 14.40 6.31 6.55 1.11 1.03 

 
4. Conclusion 

From the previous data in our experiments it could be concluded that, using five foliar 
applications of glycine at 50 ppm with one month intervals, resulted in a significant increase in 
Philodendron selloum cv. “Rayo” plant height, leaves fresh weights. Glycine foliar spray at the rate of 
100 ppm resulted in the best foliar cuts vase life and the highest total carbohydrates in leaves. Finally, 
a foliar spray of glycine at the level of 150 ppm gave the highest chlorophyll A,B, total carotenoids and 
stem diameter in the two seasons compared with the control.  

It is also recommended to use glycine at 50 ppm, five foliar spray with one month intervals on 
Philodendron selloum cv.”Rayo,” among other amino acids used in our investigation, for its good 
response in most of the parameters used in our experiment. 
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