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ABSTRACT 

         The present study was carried-out during the two successive years of 2010/2011 and 2011/2012 at 

Antoniades Research Branch, Horticulture Research Institute, A.R.C. Alexandria, Egypt. An experiment 

was established to test the effect of different levels of slow release fertilizers and different growing media 

on the production of Lilium hybrida cv. "Golden Tycoon". Four growing media 100% sand, 75% 

sand+25% peat, 50% sand+50% peat and 25%sand + 75% peat moss were used in combination with 0.0, 

6.0 and 12.0 g  rates  of slow release fertilizer (S RF) {El-Ganem15:15:15 (NPK)}. Using the high rate of 

SRF level at 12.0g with a media of 50%sand +50% peat moss greatly affected the production of lilium 

flowering production. Intensively fertilized plants gave higher flower fresh and dry weights, flower 

diameter, bulb fresh and dry weights, total chlorophylls  and carbohydrates and each of NPK content in 

the leaves and bulbs. 

 

Key words: corm production,  flower production,  growing media, Lilium hybrid cv. "Golden Tycoon", 
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1. INTRODUCTION 

    Lilies are very important as cut flowers and pot 

plants, usually forced year-round. During winter, 

the most limiting factor in obtaining good flower 

quality is insufficient light (De Hertogh, 1989; 

Beattie and White, 1993). However, when the 

plants are growing during spring and summer 

months, other factors such as bulb quality after 

long storage, a high quality, well aerated growing 

medium and proper fertilization are very 

important. Lilies are considered to have low to 

moderate nutrient requirements (Erwin, 1998). It 

was shown that lilies from different groups 

(Asiatic or Orientals) have different nutrient 

requirements (Beattie and White, 1993; Sonneveld 

et al., 1999). When light conditions during 

oriental lily forcing were optimal, nutrient uptake 

increased with increasing fertilization level 

(Treder, 2001, 2003). It seems that cultivars 

characterized by a long vegetation period have 

higher nutrient requirements. Lilies are sensitive 

to high salinity of the growing medium, especially 

at the beginning of cultivation. The application of 

the slow release fertilizer before planting can be a 

good    solution   to  ensure   extended  supply  of  

nutrients and  prevent  high  medium  salinity. The  

information about nutrient requirements that  

affects lilies during cut flower production and 

about the slow release fertilizer application for this 

plant is rather limited. 

 Slow-release fertilizers improve the growth of 

several plant species. Slow-release fertilizers are 

safer to handle and labor-saving, compared to 

conventional NPK fertilizers. However, the price 

of slow-release fertilizers is higher than other 

fertilizers. Slow-release fertilizers reduce nitrogen 

leaching (Volterrani et al.,1999). Also, several 

researchers have reported that conventional 

fertilization treatments favorably influence the 

growth of different climbing and vining plants 

(Hussein , 2002) on Cryptostegia grandiflora, and 

Darwish and Sakr, 2008) on Hedera canareinsis).      

Different growing media can be used to grow 

lilium while the physical and chemical properties 

of media, like structure, texture, pH as well as 

nitrogen, phosphorus and potassium are the 

dominant factors for the growth and development 

of the plants. Composition and nutritional status of 

the medium are considered to be helpful for the 

production  of  good quality flowering plants with  

more number of flowers and greater size.  

The objectives  of  this study were to determine  
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     Table (1): Chemical analysis of the different growing media for the first season (2010). 

Growing medium pH 
EC 

 (dSm
-1

) 

Soluble cations (mg/l) Soluble anions (mg/l) 

Ca
++

 Mg
++

 Na
+
 K

+
 HCO3

- 
Cl

- 
SO2

-- 

Sand (100%)  7.7 0.45 0.38 0.12 0.70 0.02 0.31 0.19 0.72 

Sand+Peat (75%+25%) 7.5 0.68 1.04 0.20 1.19 0.14 0.33 0.59 1.22 

Sand+Peat (50%+50%) 7.3 0.93 1.82 0.31 1.76 0.23 0.35 1.06 2.51 

Sand+Peat (25%+75%) 7.1 1.15 2.31 0.45 1.94 0.31 0.38 1.35 3.20 

 

the influence of fertilization intensity levels of 

slow-release fertilizer and different growing media 

on the quality of growth, flowering bulbs 

production and biochemical composition of Lilium 

hybrida cv. "Golden tycoon" plants.   

 

2. MATERIALS AND METHODS 

The present study was carried out during the 

two successive seasons of 2010/2011 and 

2011/2012 at Antoniades Research Branch, 

Horticulture Research Institute, A.R.E. 

Alexandria. The aim of the study was to examine 

the effect of different growing media and different 

levels of a slow release fertilizer (El-

Ganem15:15:15 NPK) on the vegetative growth, 

flowering, bulbs productivity and chemical 

composition of Lilium hybrida cv. Golden 

Tycoon. 

The plant material was uniform bulbs of Lilium  

hybrida  cultivar namely " Golden Tycoon" with 

average diameter of 4.1 cm and 50.0g of fresh 

weight which were obtained from a commercial 

nursery in Alexandria city. The bulbs were planted 

on October 11, 2010 and 2011 for the first and the 

second seasons,  respectively, in 30 cm plastic 

pots  at a depth of 5 cm. after removing all the 

side bulblets.  

Growing media treatments: The media of sand 

and peat-moss at different ratios were used as 

follows: 100% sand, 75%sand+25%peat, 50%s 

and +50%peat and 25%sand + 75%peat used to 

produce four growing media (Table 1). The 

chemical analysis of the used media is  presented 

in Table (1). 

Fertilizer treatments: A slow complete release 

fertilizer of El-Ganem 15N:15P:15K was used 

once at zero, 6 and 12 g/ pot before culture. The 

fertilizer levels were added to the different 

growing media with all possible combinations to 

produce  12   treatments  (3   fertilizer  levels  * 4 

growing media). 

Data recorded 

(1) Vegetative growth parameters: Plant height 

(cm), leaf number per plant, leaf area (cm
2
), 

fresh and dry weights of leaves per plant (g.) . 

(2) Flowering growth parameters: the number of 

days from planting date to showing colour 

(days), flower diameter (cm), fresh and dry 

weights of flowers (g), flower stalk diameter 

(cm), stalk flower  fresh and dry weights (g.).  

(3) Bulb growth parameters: Bulb diameter (cm), 

fresh and dry weights of bulbs (g), the number 

of bulblets per plant . 

(4) Chemical analysis determination : 

- Total chlorophylls was determined according to 

Moran and Porath (1980). 

- Total carbohydrates of the bulbs was determined 

according to Dubios et al.)1956(. 

- Nitrogen, phosphorus and potassium in the 

leaves and bulbs were determined according to 

the methods described by Allen (1959), Jackson 

(1962) and Champman and Pratt (1961), 

respectively. 

     The experimental design was a split plot design 

with three replicates. Each replicate contained 12 

different treatments and three plants were used as 

an experimental unit (plot) for each treatment. The 

main plot represented the different medium, while 

the subplot represented the fertilization levels. The 

means of the individual factors and their 

interactions were compared by L.S.D test at 5% 

level of probability according to Snedecor and 

Cochran (1974). 

 

 

3. RESULTS  

3.1.Vegetative growth characteristics          

3.1.1.Plant height (cm) 

     Data in Table (2) showed a significant 

difference in the plant height at the harvest time. 

Growing plants in the mixture of 50% sand+50% 

peat  moss  in  a combination  of  12.00 g  of  SRF 
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Table (2): Means of vegetative growth characteristics of Lilium hybrida cv. Golden Tycoon plants using 

different growing media (DGM), slow release fertilizer (SRF) and their combinations (DGM × 

SRF) in the two seasons of 2010 and 2011. 
Leaf area (cm2/ 

plant) 

Leaf dry 

weight per 

plant (g) 

Leaf fresh 

weight per 

plant (g) 

Number of 

leaves per 

plant 

Plant height 

(cm) 
SRF 

Fertilizers 

Media 

2011 2010 2011 2010 2011 2010 2011 2010 2011 2010   

303.12 286.53 4.00 3.43 20.43 17.51 75.83 71.66 69.83 66.83 Fertilizer 0g Send100% 

316.16 300.58 4.02 3.48 20.53 17.75 75.83 72.16 70.33 67.16 Fertilizer 6g  

329.24 312.62 4.02 3.50 20.58 17.80 76.00 72.16 70.50 67.33 Fertilizer 12g  

316.17 299.91 4.01 3.47 20.51 17.68 75.88 71.99 70.22 67.10  Mean 

485.66 462.66 4.35 3.77 22.23 19.28 81.50 77.66 75.66 72.50 Fertilizer 0g Send 75%  

614.56 587.43 4.95 4.30 25.21 21.95 91.00 87.00 85.00 81.83 Fertilizer 6g +peat 

581.06 553.16 5.05 4.41 25.79 22.48 93.50 89.00 86.66 84.00 Fertilizer 12g moss 25% 

560.42 534.41 4.78 4.16 24.41 21.23 88.66 84.55 82.44 79.44   

716.00 674.75 4.46 3.88 22.81 19.79 84.16 79.33 77.50 74.16 
Fertilizer 0g Send 50 

%  

946.83 908.08 4.88 4.27 25.05 21.78 90.16 86.50 84.50 81.33 Fertilizer 6g + peat 

972.33 939.08 5.28 4.59 26.90 23.48 95.66 92.33 90.33 87.50 Fertilizer 12g moss 50% 

878.38 840.63 4.87 4.24 24.92 21.68 89.99 86.05 84.11 80.99   

601.62 570.05 4.32 3.76 22.13 19.20 81.83 77.33 75.33 72.50 Fertilizer 0g Send 25%  

716.81 688.81 4.58 3.97 23.40 20.34 84.83 81.33 79.33 76.50 Fertilizer 6g +peat 

678.37 648.87 5.00 4.36 25.56 22.28 92.00 88.00 86.33 83.16 Fertilizer 12g moss 75% 

665.60 635.91 4.63 4.03 23.69 20.60 86.22 82.22 80.33 77.38  Mean 

526.60 498.49 4.28 3.71 21.90 18.94 80.83 76.49 74.58 71.49 Fertilizer 0g Mean  

648.59 621.22 4.60 4.00 23.54 20.45 85.45 81.74 79.79 76.70 Fertilizer 6g (SRF) 

640.25 613.43 4.83 4.21 24.70 21.51 89.29 85.37 83.45 80.49 Fertilizer 12g  

56.10 55.60 0.09 0.07 0.45 0.38 1.76 1.56 1.47 1.56 DGM L.SD.at  

21.27 17.80 0.06 0.06 0.33 0.30 0.98 0.98 1.03 1.03 SRF 0.05 

65.85 62.63 0.15 0.12 0.71 0.62 2.38 2.24 2.24 2.30 DGMXSRF  
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gave the tallest plant height 87.50 and 90.33 cm 

in the first and second seasons, respectively. 

While, the shortest plants were found with the 

treatment of 100% sand at all SRF levels which 

were 66.83, 67.16, 67.33cm and 69.83, 70.33 

and 70.50 cm in both seasons, respectively. 

3.1.2.Number of leaves per plant 

Data in Table (2) obviously indicated the 

superiority of using medium of (50% of 

peatmoss + 50% sand) treatment in the 

combination of the highest SRF (12.0g) on the 

number of leaves gave 92.33 and 95.66 leaves 

per plant in the two seasons, respectively. While 

using 100% sand with any SRF treatments (0,6.0 

and 12.0 g/plant) gave the lowest number of 

leaves in the first season (71.66, 72.16 and 72.16 

leaves per plant), (75.83, 75.83  and 76.0 leaves 

per plant) in the second one, respectively.      

3.1.3.Leaves fresh weight per plant (g) 

The obtained data in Table (2) showed that 

SRF at maximum level (12.0 g pot) in 

combination with the treatment of (50% sand + 

50% peat moss) produced the heaviest, the best 

leaf fresh weight of leaves (23.49 and 26.91 g) in 

both seasons, respectively. While using (100% 

sand) media with all SRF levels gave the least 

leaf fresh weight (17.51, 17.75 and 17.80 g) in 

2010 season and (20.43, 20.53 and 20.58 g) in 

the second season 2011. 

3.1.4.Leaf dry weight per plant (g) 

The data presented (Table 2) showed that 

increasing the SRF level to 12.0 g for plants 

growing in 50% sand + 50% peat moss gave the 

highest leaf dry weight (4.59 and 5.28 g) per 

plant. While the least  leaf dry weight was 

produced using (100% sand) medium treatment 

with the combination of any of the SRF levels 

which were (3.43, 3.48 and 3.50 g per plant) in 

2010 and (4.00, 4.02 and 4.02 g per plant) in the 

second season. 

3.1.5.Leaf area (cm
2
/ plant) 

The data in Table (2) indicated that there 

were significant differences between the highest 

and lowest rates of SRF. Using SRF at the rates 

of 6.0 and 12.0 g with a combination of the 

media medium of (50% sand + 50% peat moss) 

gave the highest leaf area (908.08 and 939.08 

cm
2 

) per plant in the first season and (946.83 

and 972.33 cm
2
) in the second season,. 

While   the   least  leaf  area  was   produced 

using the 100% sand medium  with all SRF 

levels which gave the least leaf area (286.53, 

300.58   and   312.62   cm
2
  per  plant)  in  2010  

season  and (303.12,  316.16  and 329.24  cm
2
 

per  plant)  in 2011season. 

3.2. Flowering characteristics 

3.2.1.Number of days to showing colour (days) 

The data in Table (3) indicated that the earlier 

shown colour in the first season was obtained with 

the treatment of 6.0 g SRF in combination with 

(25% sand + 75% peat moss). This was 84.83 

days in the first season and 83.33 days in the 

second one. The highest number of days to 

showing colour was recorded with the treatment 

of 0.0g SRF and 100% sand medium, 93.33 and 

91.66 days, in the two seasons, respectively.  

3.2.2. Flower diameter (cm) 

     All plants in this study gave five flowers per 

stalk and the flower diameter represents the 

average of the five flowers. Using fertilization at 

the two levels of 6.0 and 12.0 g in combination of 

the medium of (50% sand + 50% peat moss) gave 

the highest flower diameter 18.83 and 18.91 cm in 

the first season and 19.16 and 19.08 cm in the 

second one. Whereas, the control plants grown in 

100% sand produced the lowest flower diameter 

15.91 and 16.08 cm in both seasons, respectively, 

(Table 3). 

3.2.3.Flower fresh weight (g)  

 Growing Lilium  hybrida  cv " Golden 

Tycoon" in the medium of 50% sand + 50% peat 

moss in combination with the highest SRF at 12.0 

g gave the highest flower fresh weight (19.57 and 

22.47 g) in the two seasons 2010/2011 and 

2011/2012, respectively. 

However, increasing the SRF levels in 

combination with a medium of 100% sand gave 

the least FW (14.81and 14.81g) in 2010/2011 

season and (17.12 and 17.15 g) in 2011/2012 

season as shown in Table (3). 

3.2.4. Flower dry weight (g) 

 The same trend of results was found in the 

flower dry weight. Whereas, the interaction 

between the growing medium of (50% sand + 

50% peat moss) and the highest rate of fertilizer in 

12.0 g gave the heaviest dry weight at the two 

seasons, respectively (4.59 and 5.28 g). All SRF 

levels with a medium 100% sand gave the lowest 

FDW at the two seasons, giving, 3.54, 3.60 and 

3.60g at 2010/2011 and 4.14, 4.17 and 4.17g at 

2011/2012 respectively, as shown in Table (3). 

3.2.5.Flower stalk diameter (cm) 

The   data  represented  in   Table (3), showed 

that  the fertilization  at the rate  of 6.0 g  per 

plant, for plants grown in (25% sand + 75% peat 

moss), gave the highest stalk diameter, 0.92 and 

0.94  cm  at  the  two seasons, respectively. While  
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Table (3): Means of flowering characteristics of Lilium hybrida cv. Golden Tycoon plants as influenced by 

different growing media (DGM), slow release fertilizer (SRF) and their combinations (DGM × SRF) in 

the two seasons of 2010 and 2011. 

Media 
SRF  

Fertiizers 

Number of 

days to 

showing 

colour (day) 

Flower 

diameter (cm) 

Flower fresh 

weight (g) 

Flower dry 

weight (g) 

Flower 

stalk 

diameter 

(cm) 

Flowering 

stalk fresh 

weight (g) 

Flowering 

stalk dry 

weight (g) 

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

Sand 

100%  

Fertilizer 

0 g 93.33 91.66 15.91 16.08 14.61 17.02 3.43 4.00 0.76 0.77 10.60 11.08 1.07 1.09 

Fertilizer 

6 g 90.16 88.66 16.83 17.08 14.80 17.12 3.48 4.02 0.86 0.87 10.74 11.25 1.06 1.12 

Fertilizer 

12 g 87.66 86.00 16.75 16.91 14.81 17.15 3.50 4.02 0.88 0.89 10.78 11.30 1.07 1.11 

Mean 90.38 88.77 16.49 16.69 14.74 17.09 3.47 4.01 0.83 0.84 10.70 11.21 1.06 1.10 

Sand 

75%+Peat 

moss 25% 

Fertilizer 

0 g 90.33 88.66 17.50 17.50 16.08 18.51 3.77 4.35 0.84 0.85 11.61 12.21 1.14 1.21 

Fertilizer 

6 g 91.16 89.33 17.91 18.08 18.32 21.01 4.30 4.95 0.88 0.88 13.09 13.56 1.29 1.34 

Fertilizer 

12 g 88.66 87.00 16.91 17.08 18.75 21.49 4.41 5.05 0.89 0.90 13.36 13.85 1.33 1.37 

Mean 90.05 88.33 17.44 17.55 17.71 20.33 4.16 4.78 0.87 0.87 12.68 13.20 1.25 1.30 

Sand 

50%+Peat 

moss 50% 

Fertilizer 

0 g 92.16 89.66 17.91 18.08 16.50 18.99 3.88 4.46 0.78 0.80 11.84 12.36 1.18 1.22 

Fertilizer 

6 g 86.33 85.00 18.83 19.16 18.19 20.85 4.27 4.88 0.90 0.92 13.02 13.49 1.28 1.33 

Fertilizer 

12 g 89.33 87.33 18.91 19.08 19.57 22.47 4.59 5.28 0.81 0.83 13.94 14.41 1.37 1.42 

Mean 89.27 87.33 18.55 18.77 18.08 20.77 4.24 4.87 0.83 0.85 12.93 13.42 1.27 1.32 

Sand 

25%+Peat 

moss 75%  

Fertilizer 

0 g 90.00 88.33 17.75 18.00 15.97 18.42 3.76 4.32 0.84 0.86 11.52 12.01 1.15 1.21 

Fertilizer 

6 g 84.83 83.33 18.50 18.50 16.93 19.52 3.97 4.58 0.92 0.94 12.18 12.63 1.21 1.25 

Fertilizer 

12 g 87.00 84.16 17.83 18.08 18.50 21.29 4.36 5.00 0.89 0.90 13.25 13.72 1.31 1.35 

Mean 87.27 85.27 18.02 18.19 17.13 19.74 4.03 4.63 0.88 0.90 12.31 12.78 1.22 1.27 

Mean 

(SRF) 

Fertilizer 

0 g 91.45 89.57 17.26 17.41 15.79 18.23 3.71 4.28 0.80 0.82 11.39 11.91 1.13 1.182 

Fertilizer 

6 g 88.12 86.58 18.01 18.20 17.06 19.62 4.00 4.60 0.89 0.90 12.25 12.73 1.21 1.26 

Fertilizer 

12 g 88.16 86.12 17.60 17.78 17.90 20.60 4.21 4.83 0.86 0.88 12.83 13.32 1.27 1.31 

L.S.D. at 

0.05 

DGM 0.30 0.39 0.09 0.09 0.35 0.44 0.16 0.12 0.01 0.01 0.19 0.18 0.03 0.01 

SRF 0.26 0.28 0.06 0.06 0.26 0.31 0.15 0.27 0.01 0.01 0.17 0.16 0.02 0.01 

DGM × 

SRF 0.55 0.68 0.29 0.46 0.52 0.61 0.14 0.15 0.02 0.02 0.35 0.29 0.14 0.03 
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 the  lowest  stalk   diameter  was  produced,  when 

plants were grown in sand alone (0.76 and 0.77 

cm), without SRF, in the two seasons, 

respectively. 

3.2.6.Flowering stalk fresh weight (g) 

The data in Table (3) showed that using the 

high rate of SRF fertilization (12.0 g) in a 

combination with a medium of 50% sand + 50% 

peat moss gave the heaviest flowering stalk fresh 

weight 13.94 and 14.41g in the two seasons, 

respectively. However, growing lilium in 100% 

sand medium and fertilized with all SRF levels 

gave the lowest flowering stalk fresh weights 

10.60, 10.74 and 10.18 g in the first season and 

11.08, 11.25 and 11.30 g in the second season.    

3.2.7.Flowering stalk dry weight (g) 

The same trend of fresh weight in response to 

the different treatments was obtained in the 

flowering stalk dry weight. Using a medium of 

(50% sand + 50% peat moss) with the high rate of 

SRF 12.0 g gave the heaviest flowering stalk dry 

weight in (1.37 and 1.42 g) in the two seasons, 

respectively. The lowest flowering stalk dry 

weight in 2010 season was obtained using 6.0 g 

treatment of SRF and media of 100% sand 

treatment 1.06 g. However, in the second season 

the lowest flowering stalk dry weight was noted 

using 100% sand treatment in a combination with 

all SRF rates 1.09, 1.12 and 1.11g. 

3.3.Bulbs productions (bulbs and bulblets) 

     Bulb productions are considered with bulb 

diameter, bulb fresh and dry weights and the 

number of bulblets per bulb. 

3.3.1.Bulb diameter (cm) 

The data recorded in Table (4) showed that 

increasing the fertilization rate at 12.0 g per plant 

of SRF with using a medium of (25% sand + 75% 

peat moss) gave the largest bulb diameter 4.84 and 

5.25 cm in the two seasons, respectively. 

Whereas, it was recorded that decreasing the 

fertilization at the rate of 0.0 g SRF in 

combination with a medium of 100% sand 

significantly decreased the bulb diameter ( 3.61 

and 4.01 cm) as compared with other 

combinations in the two seasons, respectively. 

 3.3.2.Bulb fresh weight (g)  

     Growing the bulbs in a medium of (50% sand + 

50% peat moss) and using the high rate of 12.0 g  

SRF gave the highest bulb fresh weight 41.52 and  

43.01 g at the seasons of 2010/2011 and 

2011/2012. However, the plants receiving all SRF 

rates in the medium of 100% sand gave the lowest 

bulb fresh weights in the first season 31.59, 31.97 

and  32.05 g  and 33.10, 33.48  and  33.56 g  in the  

second season resulted from 0.0,6.0 and 12.0 

g/plant, respectively. 

3.3.3.Bulb dry weight (g) 
     Increasing  the  SRF  at  the  rate  of  12.0  g  in  

combination with a medium of (50% sand + 50% 

peat moss) treatment gave the highest bulb dry 

weight of 8.63 and 8.93g in 2010 and 2011 

seasons, respectively. The lowest bulb dry weight 

was obtained using 100% sand treatment in 

combination with all SRF rates which were 6.56, 

6.64 and 6.66 g bulb in the first season and 6.87, 

6.96 and 6.97g at the second one. 

3.3.4.Number of bulblets per plant 

     The interaction between the two experimental 

factors in the number of bulbelts per plant was not 

significant. The data showed that plants grown in 

(25% sand + 75% peat moss) and (50% sand + 

50% peat moss) formed the highest number of 

bulblets per bulb which were 3.38 and 3.33 in 

2010/2011 and the lowest one was 2.61 for plants 

grown in sand medium. Whereas, in the second 

season growing mixture (25% sand + 75% peat 

moss) gave the highest number of bulblets per 

bulb (3.48), while the lowest one was 2.70 which 

obtained with 100% sand medium. On the other 

hand, increasing the rate of fertilization caused an 

increase in the number of bulblets per bulb. The 

highest number was 3.24 using 12.0 g of SRF 

while the lowest was 2.86 using 0.0 g SRF in the 

first season. The same trend of results was 

observed in the second season where the highest 

number of bulblets per bulb was recorded using 

12.0 g SRF (3.33) and the lowest one was 2.96 

bulblets using 100% sand medium.  

3.4.Chemical analysis 

3.4.1.Total chlorophyll content in leaves (mg/g 

F.W.) 

     The results presented in Table (5) showed that 

the highest value of total chlorophyll content in 

the leaves was produced by using 6.0 g of SRF 

treatment and media of (50% sand + 50% peat 

moss) mixture medium treatment 1.316 and1.32 

mg/100 g in the two seasons. The lowest total 

chlorophyll content was a result of 0.0g SRF and 

75% sand+25% peat moss medium( 0.918 and 

0.922 mg/g) in the two seasons, respectively.  

3.4.2.Total carbohydrate content in bulbs (%) 

The data presented in Table (5) showed that 

increasing fertilization up to 12.0 g SRF in 

combination of the two media (50% sand + 50 % 

peat moss) and  25% sand + 75 % peat moss gave 

a significant increase in the total carbohydrate 

content in bulb (39.27 and 39.27%) in 2010/2011 

season. The  lowest  total  carbohydrate  content in  
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Table (4): Mean of bulb production of  Lilium hybrida cv. Golden Tycoon plants as influenced by different 

growing media (DGM), slow release fertilizer (SRF) and their combinations (DGM × SRF) in 

the two seasons of 2010 and 2011. 

Media  SRF fertilzers 

Bulb 

diameter 

(cm) 

Bulb fresh 

weight (g) 

Bulb dry 

weight (g) 

Number of 

bulblets per 

plant 

2010 2011 2010 2011 2010 2011 2010 2011 

Sand 100%  

Fertilizer 0 g 3.61 4.01 31.59 33.10 6.56 6.87 5.66 6.16 

Fertilizer 6 g 3.80 4.16 31.97 33.48 6.64 6.96 7.50 8.00 

Fertilizer 12g 4.01 4.34 32.05 33.56 6.66 6.97 7.33 7.83 

Mean 3.80 4.17 31.87 33.38 6.62 6.93 6.83 7.33 

Sand 75%+Peat moss 

25% 

Fertilizer 0 g 3.97 4.34 34.51 36.02 7.17 7.48 8.00 8.50 

Fertilizer 6 g 4.03 4.40 38.97 40.48 8.09 8.41 9.66 10.16 

Fertilizer 12 g 4.45 4.77 39.86 41.35 8.29 8.61 9.16 9.83 

Mean 4.15 4.50 37.78 39.28 7.85 8.16 8.94 9.49 

Sand 50%+Peat moss 

50% 

Fertilizer 0 g 4.29 4.65 35.31 36.89 7.33 7.67 9.16 9.83 

Fertilizer 6 g 4.45 4.77 38.72 40.23 8.04 8.36 12.66 13.16 

Fertilizer 12 g 4.54 4.89 41.52 43.01 8.63 8.93 11.50 12.00 

Mean 4.42 4.77 38.51 40.04 8.00 8.32 11.10 11.66 

Sand 25%+Peat moss 

75% 

Fertilizer 0 g 4.39 4.73 34.36 35.86 7.15 7.45 10.33 11.00 

Fertilizer 6 g 4.55 4.97 36.28 37.77 7.54 7.85 12.83 13.50 

Fertilizer 12 g 4.84 5.25 39.46 40.98 8.21 8.52 11.16 11.83 

Mean 4.59 4.98 36.70 38.20 7.63 7.94 11.44 12.11 

Mean (SRF) 

Fertilizer 0 g 4.06 4.43 33.94 35.46 7.05 7.36 8.28 8.87 

Fertilizer 6 g 4.20 4.57 36.48 37.99 7.57 7.89 10.66 11.20 

Fertilizer 12 g 4.46 4.81 38.22 39.72 7.94 8.25 9.78 10.37 

L.S.D. at 0.05 

DGM 0.06 0.07 0.60 0.62 0.12 0.12 0.63 0.34 

SRF 0.05 0.05 0.50 0.50 0.10 0.10 0.47 0.46 

DGM × SRF 0.35 0.11 1.02 1.03 0.23 0.18 n.s n.s 
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the bulbs was obtained by using 0.0 and 6.0 g 

SRF with a medium of 100% sand (24.47 and 

24.66%) in the first season. 

3.4.3.Nitrogen content in the leaves (%) 

     Nitrogen content in the leaves was 

significantly increased by increasing 

fertilization rates at 12.0 g in the two medium 

of 50% sand + 50% peat moss and 25% sand + 

75% peat moss; (1.80 and 1.77%) in the season 

of 2010. In the second season, the interaction 

between the two experiment factors was not 

significant.  

3.4.4.Phosphorus content in the leaves (%) 

     Using 6.0g of SRF with 50% sand + 50% 

peat moss medium gave the highest phosphorus 

content in the leaves in the first and second one 

(0.88% and 0.93%), respectively. The lowest 

percentage obtained of phosphorus content in 

the leaves was found using a combination of 

100% sand medium and 6.0g SRF level in the 

first and second seasons (0.51%and 0.57%), 

respectively. 

3.4.5. Potassium content in the leaves (%) 

     The data represented in Table (5) revealed 

that a significant increase in potassium content 

in the leaves was found by using a medium of 

50% sand + 50% peat moss with 6.0 g SRF 

levels. It resulted in 3.89 and 4.14%) potassium 

content in the leaves in the two seasons, 

respectively. Whereas, using 0.0 and 12.0 g 

SRF levels with a medium of 100% sand gave 

the lowest potassium content in the leaves in 

the first season (2.66 and 2.73%, respectively). 

In the second season, this percentage was 

obtained with 100% sand medium with 12.0 g 

SRF level was 2.97%. 

3.4.6. Nitrogen content in bulbs (%) 

     It was noted that increasing the fertilization 

rates at 12.0 g in combination of the two 

medium 50% sand + 50% peat moss and 25% 

sand + 75% peat moss gave the highest 

nitrogen content in the bulbs (1.41 and 1.39%) 

in the first season, and (1.59 and 1.57%) in the 

second season Table 5). The lowest nitrogen 

content in the bulbs observed was revealed by 

using sand alone and 0.0g level of SRF (0.81 

and 0.90%) in the first and second seasons, 

respectively. 

3.4.7. Phosphorus content in the bulbs (%) 

Application of 6.0 g SRF level in a medium 

of 50% sand + 50% peat moss gave the highest 

phosphorus content in the bulbs (0.91 and 

0.96%) in 2010 and 2011 seasons, respectively. 

However the lowest percentage of phosphorus  

 content in the bulbs was obtained with sand 

medium when applied with 0.0 and 6.0g SRF 

level (0.56% and 0.57%) in the first season, 

whereas in the second one the lowest 

phosphorus content in the bulbs was obtained 

with 0.0 g SRF level and 100% sand medium 

treatment (0.56%). 

3.4.8.Potassium content in the bulbs (%) 

Potassium content in the bulbs increased 

significantly by using 6.0g SRF level with a 

medium of  50% sand + 50% peat moss reaching  

2.68 and 2.52% in the first and the second 

seasons, respectively. Whereas, the lowest 

percentage of potassium content in the bulbs was 

recorded in the combination of 100% sand 

medium with zero level of SRF level (1.88 and 

1.72%) in 2010 and 2011 seasons, respectively. 

 

4. DISCUSSION 

The results of this experiment showed an 

interaction between growing media and 

fertilization, where plant height was affected 

significantly by both experimental factors: 

growing media and fertilization on the vegetative 

growth of lilium plants.   

Easter and Oriental lilies are heavy feeders, 

and low nutrition (especially N and Ca) during 

forcing usually reduced plant quality (Miller, 

1992). Using a media of 100% sand in 

combination with slow release fertilizer levels 

(0.0, 6.0 and 12.0 g) gave the shortest plant height.  

Lilium plants accumulated more fresh weight 

with increasing SRF levels. These results matched 

with those found by Treder, (2008), noticed that 

the fresh weight of flower bud and leaves was 

affected by both growing media and fertilization. 

The higher N level 240 mg.dm
-3

 in nutrient 

solution gave taller and heavier plants  in both  

growing    media sphagnum peat, bark and sand. 

The results obtained are  in agreement with those 

reported  by Treder (2005), who noticed that, 

intensively fertilized oriental lily plants were 

taller, had longer flower bud, higher fresh weight 

and larger dark green leaves. 

Plant vegetative characters are influenced by 

many factors; genetic information, environmental 

factors and nutritional supplies. Thus, the 

variation in plant vegetative characters in the 

present study was due to the various level of 

fertilization used. It is obvious that increasing the 

fertilization rate from 0.0 g SRF to 12.0 g per 

plant SRF caused a highly that increasing the 

fertilization rate from 0.0 g SRF to 12.0 g per 

plant SRF caused a highly significant increase  in  
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 Table (5): Means of chemical composition of Lilium hybrida cv. Golden Tycoon plants as influenced by different growing 

media (DGM), slow release fertilizer (SRF) and their combinations (DGM × SRF) in the two seasons of 2010 

and 2011. 

Media  
SRF 

fertilizers 

Total 

chlorophyll 

content in 

leaves (mg/g) 

Total 

carbohydrates 

content in 

bulbs (%) 

Nitrogen 

content in 

leaves (%) 

Phosphorus 

content in 

leaves (%) 

Potassium 

content in 

leaves (%) 

Nitrogen 

content in 

bulb (%) 

Phosphorus 

content in 

bulb (%) 

Potassium 

content in 

bulb (%) 

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 

Sand 

100% 

Fertilizer  

0 g 0.928 0.932 24.47 25.64 1.02 1.05 0.51 0.57 2.66 2.90 0.81 0.90 0.56 0.56 1.88 1.72 

Fertilizer  

6 g 0.992 0.997 24.66 25.52 1.24 1.28 0.54 0.59 2.85 3.10 0.98 1.09 0.57 0.58 2.01 1.85 

Fertilizer 

12 g 0.967 0.971 27.58 28.57 1.32 1.34 0.61 0.66 2.73 2.97 1.03 1.16 0.65 0.66 1.93 1.77 

Mean 0.962 0.966 25.57 26.57 1.19 1.22 0.55 0.60 2.74 2.99 0.94 1.05 0.59 0.60 1.94 1.78 

Sand 

75%+Peat 

moss 25% 

Fertilizer 

 0 g 0.918 0.922 29.16 30.34 1.14 1.18 0.62 0.67 3.04 3.29 0.90 1.01 0.65 0.67 2.13 1.97 

Fertilizer  

6 g 1.199 1.203 33.12 34.15 1.42 1.46 0.67 0.72 3.58 3.83 1.12 1.26 0.71 0.73 2.49 2.32 

Fertilizer 

 12 g 1.173 1.177 36.66 37.52 1.47 1.50 0.70 0.75 3.67 3.92 1.15 1.30 0.73 0.76 2.54 2.38 

Mean 1.096 1.100 32.98 34.00 1.34 1.38 0.66 0.71 3.43 3.68 1.056 1.19 0.69 0.72 2.38 2.22 

Sand 

50%+Peat 

moss 50% 

Fertilizer 

0 g 1.009 1.013 31.78 32.69 1.55 1.58 0.75 0.80 3.60 3.84 1.21 1.36 0.79 0.82 2.49 2.33 

Fertilizer  

6 g 1.316 1.320 35.13 36.10 1.77 1.81 0.88 0.93 3.89 4.14 1.39 1.56 0.91 0.96 2.68 2.52 

Fertilizer 

12 g 1.256 1.260 39.27 40.14 1.80 1.83 0.81 0.85 3.79 4.03 1.41 1.59 0.84 0.88 2.62 2.45 

Mean 1.193 1.197 35.39 36.31 1.70 1.74 0.81 0.86 3.76 4.00 1.33 1.50 0.84 0.88 2.59 2.43 

Sand 

25%+Peat 

moss 75% 

Fertilizer 

 0g 1.046 1.051 34.43 35.24 1.61 1.64 0.63 0.68 3.58 3.82 1.26 1.43 0.66 0.68 2.48 2.32 

Fertilizer  

6g 1.308 1.312 35.93 36.59 1.80 1.83 0.73 0.78 3.64 3.89 1.41 1.59 0.76 0.79 2.52 2.36 

Fertilizer  

12g 1.258 1.262 39.27 40.12 1.77 1.81 0.69 0.74 3.70 3.95 1.39 1.57 0.72 0.75 2.56 2.40 

Mean 1.204 1.208 36.54 37.31 1.72 1.76 0.68 0.73 3.64 3.88 1.35 1.53 0.71 0.74 2.52 2.36 

Mean 

(SRF) 

Fertilizer  

0 g 0.975 0.979 29.96 30.97 1.33 1.36 0.62 0.68 3.22 3.46 1.04 1.17 0.66 0.68 2.24 2.08 

Fertilizer  

6 g 1.203 1.208 32.21 33.09 1.55 1.59 0.70 0.75 3.49 3.74 1.22 1.37 0.73 0.76 2.42 2.26 

Fertilizer 

 12 g 1.163 1.167 35.69 36.58 1.59 1.62 0.70 0.75 3.47 3.71 1.24 1.40 0.73 0.76 2.41 2.25 

L.S.D. at 

0.05 

DGM 0.01 0.01 1.33 1.51 0.03 0.05 0.01 0.02 0.02 0.03 0.01 0.03 0.02 0.01 0.05 0.03 

SRF 0.01 0.01 0.74 1.13 0.02 0.04 0.01 0.01 0.04 0.09 0.01 0.01 0.01 0.01 0.06 0.03 

DGM 

×SRF 0.02 0.02 1.80 n.s 0.05 n.s 0.01 0.08 0.08 0.15 0.05 0.04 0.03 0.02 0.11 0.06 
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many vegetative growth characters such as plant 

height, leaf   fresh   and dry weights, leaf  area and 

the number of leaves per plant. These results are 

in agreement with those reported on Dhalia 

flowers (Adnan et al., 2005). They recommended 

that, NPK elements applied to the plants found to 

be synergetic to one another and they should be in 

favor for good vegetative growth. These results 

also agree with those reported Jagadeeswaran et 

al., 2005 on Curcuma longa. They recorded that 

NPK (SRF) significantly enhanced agronomic 

efficiency, apparent recovery and partial factor 

productivity. 

 Also, these results agree with those on lilium 

(Barnes et al., 2011). They recorded that lilium 

plants grown under nitrogen deficient conditions 

gave 40% less in dry weight than the control plant. 

Using the soil medium (50% sand + 50% peat 

moss) in combination with high SRF levels 

significantly enhanced growth parameters of 

lilium in this study. These results are in agreement 

with those reported  by Kiran et al., (2007) on 

Dhalia pinnata, where plants grown in media of 

sand+silt+leaf mold were proved to be superior in 

all growth and developmental parameters such as 

plant height, stem thickness, number of branches 

per plant, number of flowers per plant, number of 

petals per flower, diameter and vase life of the 

flower. 

The same trend of results were observed by 

Seyedi et al., (2012) on lilium, where increasing 

the percentage of cocco peat substrates in the 

media caused an increase in all growth indices 

particularly plant height, stem diameter, flower 

diameter and bud number. The results are in 

agreement with Younis et al., 2010) where using 

sand +silt +leaf compost +spent compost) 

(1:1:1:1) on croton plants was considered best 

medium in pot plant production. The same on 

gerbera by Khalaj et al., (2011) who noted that 

perlite +peat +clay mix (25% +70% +5%) 

produced significantly the maximum number of 

flowers and other quality characteristics. 

  Growth and flowering of lilium plants were 

greatly affected with high levels of SRF and soil 

medium treatments. By the same way lilium bulb 

production was highly affected by the two 

experimental factors whereas high levels of SRF 

12.0 g and using a medium of 50% sand + 50% 

peat moss gave a great effect on bulb fresh and 

dry weights. It had also a great effect on flower 

production represented in flower fresh and dry 

weights, flower diameter, stalk diameter, stem 

fresh   and   dry   weights. These   results   are  in  

agreement with those reported Miller, (1992) and 

Treder (2005). In these studies using these two 

successful treatments led to an increase in the total 

carbohydrate content in bulbs, N, P and K content 

in leaves and N, P and K in bulbs. It also greatly 

affected the total chlorophyll in leaves. 

Thus, using of slow-release fertilizer may be an 

effective management practice to improve growth 

performance under suitable soil mixture 

conditions. Poor growth of lilies grown without 

fertilization corresponds to previous results on 

oriental lily obtained by (Treder, 2000). 

Nutrient recovery from applied SRF and soil 

mixture treatment is primally important for lilium 

being a long vegetation growing crop. The 

physical and chemical properties of soil, texture, 

structure and organic matter as well as N, P and K 

contents are dominant factors affecting lilium 

production flowers and bulbs. 

Finally, concerning the interaction between the 

two experimental factors, using the high level of 

SRF 12.0 g and the media of 50% sand +50% peat 

moss, greatly affected the production of lilium 

flowering and bulbs. 
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 النامية فى بيئات مختلفةتأثير مستويات مختلفة من الأسمدة بطيئة التحلل على إنتاج نباتات الليليم 

 

 *رحاب صفار   -نادر الشنهورى

 

 معهد بحوث البساتين  –قسم بحوث نباتات الزينة بأنطونيادس  * –قسم بحوث الحدائق النباتية بأنطونيادس 

 . مصر –الأسكندرية  -مركز البحوث الزراعية –

 

 ملخص

فى مزرعة مبنى الأفرع البحثية  0200/0200و 0202/0200تم إجراء هذه الدراسة خلال عامين متتاليين هما 

كان الهدف من هذه الدراسة هو تحديد تأثير . مركز البحوث الزراعية بالإسكندرية –معهد بحوث البساتين  –بأنطونيادس 

. Golden tycoonمستويات مختلفة من الأسمدة بطيئة التحلل مع بيئات مختلفة من التربة على إنتاج نبات الليليم صنف 

% 07, بيت موس% 72+ رمل % 72بيت موس، %07+رمل %57رمل، % 022: يث أستخدمت أربعة بيئات هىح

 . نبات/جم 00.2، 0.2بمستويات صفر، ( 07:07:07)كذلك الأسمدة بطيئة التحلل بنسبة . بيت موس% 57+ رمل 

النباتات النامية فى البيئة المكونة من نبات مع /جم 00.2أوضحت النتائج أن إستخدام الأسمدة بطيئة التحلل تحت مستوي 

بيت موس أثر بشكل كبير على إنتاج الأزهار لنباتات الليليم حيث أعطى أعلى وزن طازج وجاف من % 72+ رمل 72%

كما أعطى أعلى وزن طازج وجاف من الأبصال والكلوروفيل الكلى والكربوهيدرات وكذلك . الأزهار وكذلك قطر الزهرة

 .الأبصال من عناصر النيتروجين والفوسفور والبوتاسيوممحتوى الأوراق و

.536-524(:2443أكتةةةةوبر )الةةةةةدد الرابةةةة  ( 65)المجلةةةةد  –جامةةةةةة الةةةةةا رة  –المجلةةةةة الةلميةةةةة لرليةةةةة ال راعةةةةة 

 


