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ABSTRACT 
 

This study was carried out at the Ornamental Horticulture Department Faculty of Agriculture, 
Cairo University, Giza, and the experiment of the investigation was carried out at the Experimental 
Area of the National Research Centre, Dokki, Giza, during the two successive seasons; 2013 and 
2014. The object of this study was to evaluate the effect of different NPK fertilizer rates (0, 4 and 6 
gm /plant) grown in different media types (clay, clay: sand (1:1v/v) and sand) on vegetative growth 
and nutrients content of Swietenia mahagoni seedlings. Results showed that, clay media plus 6 gm 
NPK gave the highest values of plant height, leaves fresh and dry weight and phosphorous % in both 
seasons, N % in the first season, leaves number /plant and potassium % in the second season 
compared with other treatments. While, clay and sand (1:1) media plus 6 gm NPK recorded the 
highest values of fresh and dry weights of roots in both seasons, leaves number/ plant and potassium 
% in the first season, N % in the second season. In addition, the lowest values of all characters were 
obtained by plants grown in sandy media only in two seasons. Generally, using growing media 
containing clay and treated with high rate of NPK markedly increased vegetative growth and nutrients 
content of Swietenia mahagoni plants. 
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Introduction 

Swietenia mahagoni (L.) Jacq. A tropical hardwood tree from the Meliaceae family is 
considered one of the most valuable timber trees (rated among the top 12 timber woods in the world) 
(Ali et al, 2011). Swietenia mahagoni products are Fuel, In Haiti much of the branch wood and most 
of the crooked stems are converted to charcoal, particularly in regions isolated from urban markets by 
poor roads. The heartwood is highly resistant to decay and insect attack, performing better than all 
other mahoganies on the world market. The wood is therefore the choice for high-quality furniture 
and cabinet work, joinery, boats and pattern work. Swietenia mahagoni is a medicinal plant 
throughout the Caribbean. The bark is considered an astringent and is taken orally as a decoction for 
diarrhea, as a source of vitamins and iron, and as a medicine to induce hemorrhage. In addition, S. 
mahagoni has thrived as an ornamental tree in various parts of India. It provides deep shade (Orwa et 
al, 2009). 

Plant growth depends mainly on growing media. The media provides the roots of the plant with 
anchorage; the air space in the media allows the plant to breather, in addition to providing support for 
the plant. Another important function of growing media is that it provides the plant with water and 
essential nutrients; it also allows the diffusion of oxygen to roots giving the plant its basic needs. 
Sandy soil: the soil that has a high proportion of sand drains easily, so the logging of water is done 
easily as well. The open structure of sand makes it easier to work with and quicker to warm up in 
spring which means sowing and planting can be done earlier. On the other hand, the sandy soils dry 
out very quickly and the nutrients are washed throughout the soil. Clay soils are heavy to work with. 
They don’t warm up quickly in the spring and they are sticky when wet and very hard when dry. They 
keep the water and nutrients well and remain warm in autumn as they don’t cool off quickly either. 
However, a lot of the water they retain will not be taken up by plants as they log water in winter. 
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(James and Michael, 2009). Tree seedlings are usually planted in clay soil for its fertility, but 
sometimes sandy soils are used to grow tree seedlings as well when they are mixed with clay like in 
reclaimed lands (Conover and Poole, 1988). 

Chemical fertilizers like NPK fertilizer stimulate the vegetative growth of the trees seedlings. 
Nitrogen is vital in amino acids, proteins, alkaloids, co-enzymes and some vitamins which is why 
Nitrogen has an essential role in the metabolism process, in heredity, reproduction and growth. 
Phosphorous relates mainly to the growth of plants as it exists in all cell nuclei as phosphoric acid 
combined with other components to form nucleic acid, it is also quite important for root growth. 
Potassium possesses a highly significant role in the formation of proteins and carbohydrates, in water 
condition regulation in plant cells and the water loss by photosynthesis and transpiration (Jain, 1983) 
The main purpose of this study is determine the effect of some soil media (clay, sand + clay (1:1 v/v), 
and clay) and chemical fertilizer on growth and chemical composition of Swietenia mahagoni L. 
seedlings in order to increase its quantity and improve quality. 
 
Materials and Methods 
 

The present study was carried out at the Ornamental Horticulture Department, Faculty of 
Agriculture, Cairo University, Giza and the experiment of this investigation was carried out at the 
Experimental Area of the National Research Centre, Dokki, Giza, during the two successive seasons 
2013 and 2014. It was intended to study the effect of growing media and chemical fertilizer on growth 
and chemical composition of Swietenia mahagoni (L.) Jacq. seedlings. The seedlings of Swietenia 
mahagoni (L.) Jacq. (one-year-old, 20-25 cm height, and 2-4 compound leaf/plant in average) were 
used. The plants were obtained from the Forestry Department, Horticulture Research Institute, ARC. 
The experiment was under open field conditions through the two seasons. The seedlings were 
transplanted on March 15th 2013 and 2014 for the first and second seasons respectively. Seedlings 
were transplanted in 30 cm pottery pots (one seedling/pot) filled with one of the different growing 
media according to treatments i.e. clay, sand, and the mixture of them 1:1 (V/V). The plants irrigation 
was done according to the plants need. The physical and chemical properties of the different media 
were determined according to Chapman and Pratt (1961) and are shown in Tables (A) and (B). 
 
Table A: Physical properties of the growing media used in the experiment. 

Soil sample Coarse sand% Fine sand % Silt + Clay % 
Clay 43.0 13.0 44.0 
Sand 72.5 16.5 11.0 

 
Table B: Chemical properties of the growing media used in the experiment. 

Soil 
sample 

E.C. 
dS/m pH 

Anion (meq/L.) Cation (meq/L.) 
HCO3

- Cl- SO4
-- Ca++ Mg++ Na+ K+ 

Clay 0.40 8.47 1.6 1.50 1.12 1.5 0.8 1.7 0.22 
Sand 0.20 7.76 0.6 0.75 0.85 0.6 0.5 0.9 0.2 

 
After one month from transplanting the plants received the first application of NPK fertilizers. 

The Swietenia mahagoni seedlings were fertilized with different rates (o, 4 and 6gm / pot) of 
Kristalon (NPK 19:19:19), produced by Phayzon company, Holland. Plants were fertilized 8 times 
during the growing season starting from April 15th till November 15th at 30 days intervals. The 
fertilizers were applied as top dressing to the pots then irrigation water was added. 

The experiment was sitting completely randomized in factorial experiment design as included 9 
treatments with 5 replicates. Each replicate contained one plant. The following data were recorded at 
the end of the experiment, plant height (cm), Number of leaves/plant, fresh and dry weight of leaves 
and roots (gm). The chemical analysis was determined in leaves N, P and K percentage. Nitrogen (% 
D.W.) was determined by the modified Kjeldahl method as described by Cottenie et al. (1982). 
Phosphorus (% D.W.) was estimated using ammonium molybdate method according to Snell and 
Snell (1949). Potassium content was measured in the digested solution by flam photometer according 
to Chapman and Pratt (1978). The data on vegetative traits of the two seasons were statistically 
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analyzed as described by Snedecor and Cochran (1980). Means of all characters were compared by 
L.S.D test at 0.05 level of significance. 
 
Results and Discussion 
 
Vegetative growth: 
 

Data on plant height of Swietenia mahagoni, as affected by different growing media and NPK 
fertilizer, are presented in Table (1) in the first season, the average plant height ranged from 84.33 to 
152.50 cm and from 86.00 to 163.00 cm in the second season. The plants grown in clay medium and 
fertilized by 6gm NPK were the tallest one (152.50 and 163.00 cm) in the first and second season 
respectively. Whereas, the shortest height were recorded with plants grown in sandy soil without 
NPK. The superiority of seedlings grown in clay media maybe attributed to the presence of organic 
matter in clay media which play important role in metabolism. (El. Naggar et al, 1985 and El-
Sherbiny et al., 1992). These findings were in agreement with those obtained by Azza, (2001) on 
Casuarina glauca andIbrahim (2002) on Gasteria verrucosa and Haworthia plants.  

In addition, the average leaves number/plant range from (19.69 to 38.67) and (29.00 to 62.67) 
respectively, in the first and second season. The results indicated thatplants growing in mixture media 
containing clay: sand (1: 1) and fertilized by 6gm NPK gave the highest number of leaves (38.67), 
followed bythose which grown clay: sand (1:1) fertilized by 4gm NPK or clay fertilized by 6gm NPK 
increased number of leaves/ plant giving, 36.33 and 36.00 leaves/plant, respectively, compared with 
that obtained from plants grown on the other growing media in the first season. While, in the second 
season the highest values were produced with plants grown in clay and treated with 6 gm NPK. The 
lowest values from number of leaves/plant were obtained from sandy soil without fertilizers in both 
seasons. Similar trend was obtained by Azza et al., (2010) on Jatropha curca plants. 

Concerning the effect of growing media and NPK fertilizers on fresh and dry weights of leaves, 
data in Table (2) reported that, in the first season the fresh weight of leaves of Swietenia mahagoni 
plants were increased in the plants grown in the following clay medium treated with 6gm NPK, clay: 
sand fertilized by 6 gm NPK and clay media fertilized by 4 gm NPK, in decreasing order giving the 
values of 95.50, 86.30 and 77.30 gm, respectively. In this respect, in the second season, it was 
observed that using media containing clay+ 6gm NPK, clay + 4gm NPK and clay + sand (1:1) + 6gm 
NPK were more effective for increasing the fresh weight of leaves giving (113.50, 93.30 and 92.80 
gm), respectively.  
 
Table 1: Effect of growing media and N P K fertilizer on Plant height and Leaves number of 

Swietenia mahagoni (L.) Jacq. plants during 2013 and 2014 seasons. 
Characters 

Treatments 
Plant height  (cm) Leaves number /plant 

1st season 2nd season 1st season 2nd season 
Clay 130.33 127.00 28.00 43.67 
Clay + Sand 106.50 113.33 30.67 41.33 
Sand 84.33 86.00 19.69 29.00 
Clay + 4gm NPK 142.33 148.33 34.00 54.67 
Clay + 6gm  NPK 152.50 163.00 36.00 62.67 
Clay + Sand(1:1)+4gmNPK 124.83 121.00 36.33 47.33 
Clay + Sand(1:1)+6gmNPK 138.67 136.00 38.67 55.00 
Sand + 4 gm NPK 121.67 119.17 20.67 32.00 

Sand + 6 gm NPK 130.00 124.83 24.67 40.00 

L.S.D. at 5% 5.69 5.87 4.05 5.45 

 
Regarding the effect of growing media and NPK fertilizers on leaves dry weight the data in 

Table (2) found that, the response of leaves dry weight to growing media and NPK fertilizers had 
almost the same trend of fresh weight. Using clay media with 6gm NPK, clay + sand (1:1) with 6gm 
and clay media with 4 gm NPK as growing media were favorable for producing the highest values o 
leaves dry weight in the first season (29.13, 26.07 and 22.47 gm) respectively, in the second season 
using clay media + 6gm NPK and clay media + 4 gm NPK gave the highest values of leaves dry 
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weight. While, using sand media without fertilizers as culture media resulted in the lowest value in 
leaves dry weight. These results are in harmony with Moghazy (2007) on Senecio cruentus plants.  
Root fresh and dry weight of Swietenia mahagoni were affected in both seasons by growing media as 
shown in Table (3). The plants produced the heaviest fresh and dry weight in the first season (33.90 
and 12.63 gm) respectively, when plants were grown in clay + sand (1:1) + 6gm NPK followed by 
clay + sand (1:1) + 4 gm NPK giving (30.40 and 11.30 gm) respectively. Whereas, the lightest fresh 
and dry weight of roots with sandy media without fertilizers.  

In the second season, plant grown in a mixture of clay and sand (1:1) fertilized by 6 gm NPK 
followed by clay + 6 gm NPK and mixture of clay + sand (1:1) treated by 4 gm NPK produced the 
greatest values of fresh ad dry weight of roots (56.40 and 20.40 gm), 55.40 and 19.37 gm) and (54.33 
and 18.40 gm) respectively, comparing with other growing media and NPK fertilizers. The sandy 
media without NPK fertilizers reduced the fresh and dry weight to (32.70 and 11.07 gm) respectively, 
compared with the other treatments. These results are in agreement with the results obtained by 
Kathiravan et al., (2008) on Jatropha curcas plants, Gavat et al., (2008) on some woody trees and 
Azza et al., (2010) on Jatropha curcas plants. 
 
Table 2: Effect of growing media and N P K fertilizer on leaves fresh weight (gm) and roots fresh 
weight (gm) of Swietenia mahagoni (L.) Jacq. plants during 2013 and 2014 seasons. 

Characters 
Treatments 

Leaves fresh weight(gm) Leaves dry weight(gm) 
1st season 2nd season 1st season 2nd season 

Clay 43.40 61.20 10.63 15.47 
Clay + Sand 40.30 56.60 9.80 14.40 
Sand 31.70 47.10 7.63 11.40 
Clay + 4gm NPK 77.30 93.30 22.47 26.40 
Clay + 6gm  NPK 95.50 113.50 29.13 33.73 
Clay + Sand(1:1)+4gmNPK 58.90 77.20 15.50 25.40 
Clay + Sand(1:1)+6gmNPK 86.30 92.80 26.07 21.80 
Sand + 4 gm NPK 43.90 64.20 10.90 22.27 
Sand + 6 gm NPK 56.30 81.50 14.23 12.53 
L.S.D. at 5% 3.60 2.82 1.08 1.42 

 

Table 3: Effect of growing media and N P K fertilizer on leaves dry weight (gm) and roots dry weight 

(gm) of Swietenia mahagoni (L.) Jacq. plants during 2013 and 2014 seasons. 

Characters 
Treatments 

Roots fresh weight(gm) Roots dry weight(gm) 
1st season 2nd season 1st season 2nd season 

Clay 20.80 37.60 7.27 13.37 
Clay + Sand 26.10 39.00 9.40 13.97 
Sand 18.50 32.70 6.20 11.07 
Clay + 4gm NPK 24.40 50.50 8.77 17.43 
Clay + 6gm  NPK 26.10 55.40 9.30 19.37 
Clay + Sand(1:1)+4gmNPK 30.40 54.33 11.30 18.40 
Clay + Sand(1:1)+6gmNPK 33.90 56.40 12.63 20.40 
Sand + 4 gm NPK 20.00 35.70 6.93 12.80 
Sand + 6 gm NPK 24.10 40.40 8.50 14.00 
L.S.D. at 5% 3.11 4.11 1.91 3.63 

 
Nutrient content: 

Nitrogen percentage in the first season the data presented in Table (4 ) showed that the nitrogen 
percentage in leaves increased in plants grown in clay media plus 6gm NPK (1.27%), followed by 
clay + sand (1:1) mixture plus 6 gm NPK (1.24%.). The percentage of N in leaves decreased when 
plants grown in sandy soil individual or with clay (1:1) mixture (0.92 and 0.97%) respectively. In the 
second season, the highest values of N% of leaves (1.77, 1.72 and 1.72% respectively) were obtained 
from plants grown in clay+ sand (1:1) + 6 gm NPK, clay + sand (1:1) + 4 gm NPK and clay + 6 gm 
NPK). These findings were in agreement with those obtained by Hammam (2002) on Cassia 
accutifolia plants andAzza et al., (2010) on Jatropha curca plants. 
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Concerning phosphorus percentage, in the first season and second seasons, clay media + 6gm 
NPK gave the highest value of p% in leaves (0.177 and 0.177%, respectively). Whereas the lowest 
values of P % (0.124% and 0.142, respectively) in both seasons produced with sandy media, 
compared with other treatments. These findings agreement with Kandeel et al., (2002) on Taxodium 
distichum and El-Assaly (2011) on Khaya senegalensis plant. 

Regarding potassium percentage, in the first season the average percentage of K% in leaves 
ranged from 0.78 to 0.88%.Plants grown in mixture of clay + sand (1:1) + 6 gm NPK gave the highest 
percentage of K in leaves (0.88%) compared with the other treatments. In the second season, the 
highest percentage of K% in leaves (1.00%) was obtained from plants grown in clay media + 6 gm 
NPK. On the other hand using sandy media only without fertilizers gave the lowest K percentage 
(0.78% in two seasons). A similar effect was found by Youssef (2014) on Beaucarnea recurvata 
plants and EL-Habba et al., (2016) on Populus Euramericana plants. 
 
Table 4: Effect of growing media and N P K fertilizer on N%, P% and K% of leaves of Swietenia 

mahagoni (L.)Jacq. plants during 2013 and 2014 seasons. 

Characters 
Treatments 

Nitrogen% Phosphorus% Potassium % 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

Clay 1.03 1.43 0.132 0.151 0.79 0.87 
Clay + Sand 0.97 1.49 0.136 0.150 0.81 0.81 
Sand 0.92 1.22 0.124 0.142 0.78 0.78 
Clay + 4gm NPK 1.21 1.67 0.170 0.176 0.82 0.95 
Clay + 6gm  NPK 1.27 1.72 0.177 0.177 0.84 1.00 
Clay + Sand(1:1)+4gmNPK 0.98 1.72 0.164 0.158 0.84 0.86 
Clay + Sand(1:1)+6gmNPK 1.24 1.77 0.171 0.162 0.88 0.93 
Sand + 4 gm NPK 1.03 1.43 0.135 0.154 0.81 0.82 
Sand + 6 gm NPK 1.19 1.49 0.149 0.159 0.83 0.89 

 
Total carbohydrates % : 

The effect of  the different soil types in all plants organs (leaves, stems and roots ) on the total 
carbohydrates contents (% DW) of Swietenia mahagoni   are presented  in  Table   (5) The highest 
values of total carbohydrates percentage were obtained from the plants grown in the mixture of clay 
and sand (27.01 and  28.09% ) in leaves , (26.04 and 33.89% ) in stems and  (26.28 and 28.10% ) in 
roots  in the both seasons, respectively  in comparison with clay or sandy soil .On the other side, it 
was noticed that ,the sandy soil gave the lowest values of the total carbohydrates percentage in all 
plants organs which recorded (23.42 and 25.55 % )in leaves, (24.31and 29.21%) in stems  and (23.28 
and 25.15 %) in roots in the two seasons ,respectively .The interaction between growing media and 
meniral fertilization (NPK) had effect on total carbohydrates% in all plant organs grown in mixture of 
sandy + clay soil and fertilized with 6 g NPK  recorded the highest accumulation of total 
carbohydrates  in leaves ,stems and roots  (34.08 ,39.98 and 37.13% ) in the first season ,respectively 
,and  in the  second  season  (32.22 ,43.40 and 38.16 % ),respectively . While, the lowest results were 
obtained from  plants growing in the sandy  soil and fertilized with 4g NPK in all plant organs (leaves 
,stems and roots )in the first and second  season. These results are in conformity with those obtained 
by El-Mahrouk et al . (2009) on  Cestrum aurantiacum  and El- Assaly (2011) on Khaya senegalensis. 
 
Photosynthetic pigments: 

Data presented in Table (6) show that, the results have a similar trend as that in the vegetative 
growth increased photosynthetic pigments (chlorophyll a,b and carotenoids ) a concentration in the 
green leaves. Mixture media produced the highest concentration photosynthetic pigments, followed by 
clay medium in both seasons, whereas, sandy medium gave the lowest photosynthetic pigments 
concentration in the two seasons. With regard to the effect of growing media on photosynthetic 
pigments, the obtained results are in agreement with those obtained by Badawi (1994) on Schefflera 
actinophylla, El-Sallami (1996) on Ficus benjamina L. plants, Sarhan et al. (2002) on Taxodium 
distichum, Gad (2003) on Ficus benjamina, Watfa (2009) on Aleppo pine seedlings and Youssef 
(2011) on Populus nigra plants . 
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 Regarding the interaction between growing media and fertilization the results show that, the plants 
grown in mixing soil and fertilized with 6gm NPK produced the highest photosynthetic pigments 
concentration. The plants grown in the sand medium and unfertilized recorded the lowest values of 
photosynthetic pigments concentration  in both seasons.  
 

Table 5: Effect of growing media and N P K fertilizer on Total carbohydrates  % in leaves ,stems and 
roots  of Swietenia mahagoni   (L.) Jacq. plants during 2013 and 2014 seasons. 

Characters 
Treatments 

Leaves Stems Roots 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

Clay 23.42 25.55 24.31 29.21 23.28 25.15 
Clay + Sand 27.01 28.09 26.04 33.89 26.28 28.10 
Sand 18.98 20.00 21.13 27.15 22.17 23.50 
Clay+4gm NPK 25.65 28.76 31.60 36.73 30.50 33.18 
Clay+6gm  NPK 31.45 30.75 35.25 38.05 35.80 36.41 
Clay + Sand (1:1)+4gmNPK 28.84 30.63 36.69 40.43 33.08 36.64 
Clay + Sand (1:1)+6gmNPK 34.08 32.22 39.98 43.40 37.13 38.16 
Sand + 4 gm NPK 19.14 21.71 30.10 35.39 28.75 32.19 
Sand + 6 gm NPK 21.502 24.04 33.28 39.75 31.66 34.61 

 
Table 6: Effect of growing media and N P K fertilizer on   Chlorophyll-a, Chlorophyll –b and 

carotenoids (mg/g F.W.) in leaves of Swietenia mahagoni   (L.) Jacq. plants  during 2013 
and 2014 seasons. 

Characters 
Treatments 

Chlorophyll-a Chlorophyll-b Carotenoids 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

1st  
season 

2nd 
season 

Clay 0.45 0.60 0.14 0.28 0.22 0.26 
Clay + Sand 0.61 0.82 0.20 0.33 0.23 0.28 
Sand 0.42 0.55 0.12 0.18 0.20 0.21 
Clay + 4gm NPK 0.51 0.81 0.16 0.28 0.24 0.31 
Clay + 6gm  NPK 0.62 0.99 0.21 0.32 0.29 0.35 
Clay + Sand(1:1)+4gmNPK 0.66 0.98 0.24 0.38 0.26 0.33 
Clay + Sand(1:1)+6gmNPK 0.85 1.07 0.27 0.40 0.32 0.38 
Sand + 4 gm NPK 0.48 0.63 0.18 0.20 0.22 0.25 
Sand + 6 gm NPK 0.60 0.79 0.19 0.26 0.26 0.28 
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