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ABSTRACT 
 
This experiment was conducted at the Experimental Station of Vegetable 

and Floriculture Department, Faculty of Agriculture, Mansoura University under green 
house conditions during the two successive seasons of 2010 and 2011 to study the 
effect of different culture media and levels of mineral NPK fertilization and their 
interaction on vegetative growth and chemical composition of Ficus benjamina and 
Ficus hawaii transplants grown in pots.  

Four culture media were tested (peat, peat moss + perlite, peat moss + sand 
and peat moss + perlite +sand). Each medium received three levels of NPK fertilizer 
(0, 2 or 4 g/pot).  
 Regarding the effect of culture media, the obtained results indicated that 
Ficus benjamina transplants grown in the medium of peat moss+perlite+sand induced 
the highest values for plant height (cm), number of leaves per plant and number of 
branches per plant in the first season, while in the second one, the values of these 
characters were higher when the transplants grown in the medium of peat and perlite. 
NPK concentrations (%) in the leaves increased in both seasons when F. benjamina 
transplants grown in the culture medium of peat moss+perlite+sand, while the highest 
values of total chlorophyll content (mg/g fresh weight) in leaves were recorded in the 
transplants grown in the medium of peat and sand in both seasons. For Ficus hawaii, 

the highest data for plant height (cm), number of leaves and number of branches per 
plant were recorded when the transplants were grown in the culture medium of 
peat+perlite+sand in the first season, while in the second one, the best results in plant 
height and number of leaves/plant were recorded by the transplants grown in 
peat+sand medium, while the medium of peat+perlite gave the highest number of 
branches/plant. The highest values of N, P and K (%) as well as total chlorophyll 
content were recorded when F. hawaii transplants grown in the culture medium of 
peat moss+perlite+sand in both seasons. 

Concerning the effect of NPK fertilization on F. benjamina transplants, data 
showed that in the first season the addition of NPK at the rate of 2 g/pot increased 
plant height and number of leaves and branches per plant. In the second season, the 
previous parameters were the highest by the application of 4 g/pot. For Ficus hawaii, 

the highest value for plant height was obtained when 4 g/pot NPK was applied, while 
fertilization with 2 g/pot was more effective in increasing number of leaves and 
branches per plant in the first season. In the second one the application of 4 g/pot 
recorded the highest values in all vegetative measurements. The highest values of N, 
P and K (%) as well as total chlorophyll content (mg/g fresh weight) were belonged to 
F. benjamina and F. hawaii transplants fertilized with 4 g/pot in both seasons. 

The interaction between culture media and NPK treatments were the most 
effective on the previous parameters. Vegetative growth characters (expressed as 
plant height, number of leaves and branches per plant) of F. benjamina transplants 

were improved as a result for planting in peat moss+perlite+sand medium and 
fertilization with 2 g/pot NPK in the first season, while in the second one that was true 
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when the transplants were planted in peat+perlite medium and received 4 g/pot NPK. 
In case of Ficus hawaii, the transplants grown in peat moss+perlite+sand medium 
gave the best results in plant height, number of leaves and branches per plant when 
received 4 g/pot NPK in the first season. In the second one, the transplants fertilized 
with 4 g/pot NPK showed the best results in plant height and number of leaves per 
plant when grown in peat moss+sand medium and the highest value in number of 
branches per plant when grown in peat moss+perlite+sand medium. The superiority in 
N, P and K percentages as well as total chlorophyll content (mg/g fresh weight) for 
both plant species in both seasons was for the interaction treatment of 
moss+perlite+sand culture medium plus fertilization with 4 g/pot NPK. 

According to the aforementioned results, it could be recommended under 
conditions of the present research to use peat moss+perlite+sand (1:1:1 by volume) 
as a culture medium for Ficus benjamina and Ficus hawaii transplants in combination 
with NPK fertilizer (20:20:20) at the rate of 2 or 4 g/plant. 
 

INTRODUCTION 
 

      The Genus Ficus has about 800 species of trees, shrubs or vines, 
commonly called figs, and belongs to the family Moraceae. Many are tall 
forest trees with great spreading roots, other are planted as ornamentals 
(Frenssen, 1986). They are fast growers, tolerant of most soil and light 
conditions and develop wonderfully fat, smooth and intricately gnarled roots 
that can be raised up above the soil level for a fantastic ornamental effect. 
     Ficus benjamina L., commonly known as a weeping fig, is a native 
species to tropical South-east Asia and Australia. It is a evergreen tree with a 
dense, rounded canopy and gracefully drooping branches which grows to a 
height of ten meters or more. The common variety has shiny deep green, 
ovate leaves up to ten centimeters long, tapering to a slender point (Frith et 
al. 1976). F. benjamina is widely used as indoor container plant or outdoors 
as a large landscape tree or trimmed into a hedge. It also makes a good 
bonsai subject for indoor growers. 
      F. hawaii is a slow-growing, evergreen and round tree reaching 8 
meters tall, with grey-green, elliptic leaves to 10 cm long, heavily mottled with 
white. It is grown as container plant for the beauty its variegated leaves. Also, 
it is suited as formal specimen because of their ability to tolerate heavy 
shearing. 
    The growth media for production of seedlings is considered as one of 
the important factors for production of healthy and vigour seedlings. Saleh 
(2000) mentioned that using peat moss media gave the best results on F. 
benjamina compared with peat moss + sand media. El-Khattib et al. (2006) 
found that the nursery mixture of clay, peat moss and perlite produced the 
tallest plants and the highest number of leaves of Ficus alii. According to 
Khan et al. (2006), sand+peat (1:1) was proved to be a superior potting 
medium for rough lemon  rootstock followed by sand + peat + spent compost 
of Button mushroom (1:1:1). Abo-Rezq et al. (2009) reported that 
Chlorophytum comosum plants cultured in the mixture of perlite: peat moss: 
sand at ratios of 1:1:2 produced plants with highest values of heights and 
number of leaves. 
      The fertilization with NPK improves plant growth and provides plants 
with their requirements of essential elements needed for growth. Oliet et al. 
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(2005) found that the height of containerized Acacia salicina seedlings 
fertilized with 7 g/l of 16-8-9 NPK reached 49.7 cm with highly significant 
differences when compared to 19.3 cm for control seedlings (non-fertilized). 
Seedlings of Tetrapleura tetraptera treated with NPK 15:15:15 at the rate of 
40 kg N/ha produced the tallest plants, greatest number of branches and 
leaves (Offiong, et al., 2010). Patil et al. (2010) found that fertilizer level of 
75:150:75 NPK g/plant had positive effect on height of Acacia mangium 
seedlings followed by 50:100:50 NPK g/plant as compared to the 25:50:25 
NPK g/plant. The results of Shi et al. (2010) indicated that application of NPK 
fertilizer at concentration of 100 mg nutrient per kg of soil to walnut saplings 
increased shoot length, tree height and trunk girth. 
    The present investigation was conducted to study the influence of 
different culture media and levels of NPK fertilizer on growth and quality of F. 
benjamina and F. hawaii transplants under plastic greenhouse conditions. 
 

MATERIALS AND METHODS 
 

       The current research was carried out under plastic house conditions 
at Experimental Station of Vegetable and Floriculture Department, Faculty of 
Agriculture, Mansoura University, Egypt during the two successive seasons 
of 2010 and 2011 to study the effect of different growing media and mineral 
NPK rates on some vegetative growth characters and chemical constituents 
of Ficus benjamina and Ficus hawaii transplants. 

Uniform rooted cuttings of Ficus benjamina and Ficus hawaii  (6 and 
8 cm long, respectively) obtained from a previous experiment were planted 
on May, 1st for both seasons in 15-cm-diameter plastic pots (one 
transplant/pot) filled with the following tested media: peat moss, a mixture of 
peat moss and perlite (1:1, v/v), a mixture of peat moss and sand (1:1, v/v) 
and a mixture of peat moss, perlite and sand (1:1:1, v/v/v). The analysis of 
used media materials was shown in Table (a). After planting, the transplants 
were irrigated as needed. 
 
Table (a): Analysis of used media materials in both seasons 

Sample EC pH 
Total % 

N P K 
Peat moss 1.63 5.60 0.74 2.97 1.99 
Perlite 0.98 6.18 1.53 0.98 0.49 

 Available (ppm) 
N P K 

Sand 1.73 7.40 24 2.39 244 

 
After one month from planting (on June, 1st), a commercial NPK 

fertilizer (fert plus 20:20:20) was applied. Fert plus also contains Zn (0.014%) 
and Cu (0.0025%). The plants received the first batch as a soil drench at the 
rates of 0, 2 and 4 g/pot. Two months later (on August, 1st), the second batch 
was added, while the third and last one was applied on October, 1st.  

The layout of this experiment during both seasons was split plot 
design for each plant species with three replicates as each replicate 
contained three plants (Mead et al., 1993). Different culture media were 
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assigned to the main plots, while the sub plots were devoted to NPK rates. 
Therefore, the interaction treatments were 12 treatments. 

At the end of experiment (on November, 1st), the following data were 
recorded: plant height (cm), number of leaves per plant, number of branches 
per plant. In fresh leaf samples total chlorophyll content (mg/g fresh weight) 
were determined according to Moran (1982), while in dry leaf samples the 
percentages of N (Pregl, 1945), P (Luatanab and Olsen, 1965) and K 
(Jackson, 1973) were assessed.  

The recorded data were subjected to analysis of variance and the 
method of L.S.D. at 5% was used to differentiate the means (Mead et al., 
1993). 

 

RESULTS AND DISCUSSION 
 

Effect of culture media, mineral fertilizer NPK and their interactions on 
vegetative growth parameters of: 
1- F. benjamina transplants  

Data presented in Table (1) revealed that, in the first season, the 
transplants grown in peat moss+perlite+sand medium gave the highest 
values of plant height, number of leaves and number of branches per plant 
(33.42, 22.59 and 7.1, respectively). In the second season, the highest values 
of previous parameters were belonged to transplants grown in peat+perlite 
medium. 

Data in the same Table disclosed that fertilization with 2 g/pot NPK 
induced the highest values of plant height (30.4 cm), number of leaves per 
plant (20.64) and number of branches per plant (6,98) in the first season. 
Whereas, in the second season, the highest increase in these parameters 
was obtained when the transplants received 4 g/pot NPK. 

The interaction between culture media and NPK treatments was the 
most effective on the previous parameters. Vegetative growth characters of 
F. benjamina transplants were improved as a result for planting in peat 
moss+perlite+sand medium and fertilization with 2 g/pot NPK in the first 
season, while in the second one that was true when the transplants were 
planted in peat+perlite medium and received 4 g/pot NPK.  

These results are in accordance with those reported by Oliet et al. 
(2005) on Acacia salicina, Offiong et al. (2010) on Tetrapleura tetraptera and 
Patil et al. (2010) on Acacia mangium. Al-Menaie et al. (2012) reported that 
Cassia seedlings exhibited maximum plant height and number of leaves 
when NPK was applied at 1g/l in a growing medium comprising of sand: peat 
moss: humus (1:1:1 v/v) compared to other fertilizer levels. 

The aforementioned results, however, indicate the important role of 
N, P and K in the different physiological processes within the plant, which in 
turn affect the plant growth. Nitrogen is necessary to structure amino acids, 
nucleic acids, many enzymes, energy transferring compounds ADP and ATP 
in the plant tissue (Taiz and Zeiger, 2002). Also, phosphorus has effects on 
many processes such as cell division and growth, fat and albumin formation, 
energy transfer, signal transduction, biosynthesis of macromolecules, 
photosynthesis and respiration (Raghothama, 1999). While potassium is 
essential in the formation and transportation of sugar and starch, synthesis of 
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proteins and cell division and aids in the uptake of other nutrients and their 
movement within the plant (Taiz and Zeiger, 2002; Obreza, 2003). 
 
Table (1): Effect of culture media and mineral fertilizer NPK on some 

vegetative growth parameters of F. benjamina transplants 
during 2010 and 2011 seasons 

Growing media 
(A) 

Rate of mineral NPK (g/pot)       (B)  
2010 2011 

0.0 2.0 4.0 
Mean 

(A) 
0.0 2.0 4.0 

Mean 
 (A) 

Plant height (cm) 
 Peat 12.27 22.03 22.21 20.50 17.70 26.53 23.17 22.47 
 Peat+perlite 16.90 17.93 21.07 18.63 24.50 29.13 36.70 30.11 
 Peat+sand 17.13 39.77 34.27 30.39 22.63 35.50 29.67 29.27 
 Peat+sand+perlite 22.30 42.03 35.93 33.42 25.90 27.00 31.67 28.19 

Mean (B) 18.40 30.44 28.37 ------ 22.68 29.54 30.30 ------ 
L.S.D. at 5% A:  3.17        B: 2.66           AB:5.03 A: 2.97          B:1.97          AB: 4.05 
 Number of leaves/plant 
 Peat 10.03 13.00 14.70 12.58 8.93 15.43 13.80 12.72 
 Peat+perlite 9.60 12.25 13.77 11.87 14.77 22.43 27.83 21.68 
 Peat+sand 10.17 27.77 27.87 21.93 13.43 27.50 21.40 20.78 
 Peat+sand+perlite 12.20 29.57 26.00 22.59 11.03 17.93 20.63 16.53 

Mean (B) 10.50 20.64 20.58 ------ 12.04 20.82 20.91 ------ 
L.S.D. at 5% A:2.94      B: 2.16           AB:4.05 A: 2.58           B: 1.50           AB:3.27 
 Number of branches/plant 
 Peat 3.70 4.97 6.40 5.02 2.83 5.40 4.46 4.30 
 Peat+perlite 3.10 3.97 4.90 3.99 4.50 8.23 9.93 7.56 
 Peat+sand 3.27 9.10 8.33 6.90 4.00 8.10 7.00 6.36 
 Peat+sand+perlite 3.43 9.87 8.00 7.10 3.00 4.90 6.60 4.83 

Mean (B) 3.38 6.98 6.91 ------ 3.58 6.66 7.05 ------ 
 L.S.D. at 5% A:0.82           B: 1.01           AB:1.76 A: 1.36           B: 0.97           AB:1.93 

 
2- F. Hawaii transplants 

Table (2) indicated that the transplants grown in peat+perlite+sand 
medium gave the highest values in plant height, number of leaves/plant and 
number of branches/plant in the first season. In the second one, the best 
results in plant height and number of leaves/plant were recorded by the 
transplants grown in peat+sand medium, while the medium of peat+perlite 
gave the highest number of branches/plant.  

Results in the same Table showed also that in the first season, the 
application with 4 g/pot NPK induced the tallest plants, but the highest values 
for number of leaves and branches per plant were recorded when NPK at the 
rate of 2 g/pot was used. In the second season, all previous parameters 
recorded the highest values when the transplants were fertilized with 4 g/pot 
NPK. El-Sayed et al. (2008) on F. macrocarpa L. var hawaii transplants 
explained that all fertilization treatments improved plant height, branch and 
leaf No./plant with superiority of NPK treatment at the rate of 6 g/per pot. 

Regarding the interaction treatments, transplants grown in 
peat+perlite+sand medium and fertilized with 4 g/pot NPK gave the highest 
values compared to the other treatments in the first season. In the second 
one, the treatment of peat+sand in combination with 4 g/pot NPK was more 
effective for plant height and number of leaves/plant, while number of 
branches/plant was the highest when the transplants were cultured in 
peat+perlite+sand  medium and fertilized with 4 g/pot NPK.   
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Table (2): Effect of culture media and NPK mineral fertilizer on some 
vegetative growth parameters of F. hawaii transplants during 
2010 and 2011 seasons 

Growing media 
 

(A) 

Rate of mineral NPK (g/pot)       (B)  
2010 2011 

0.0 2.0 4.0 
Mean 

(A) 
0.0 2.0 4.0 

Mean  
(A) 

Plant height (cm) 
 Peat 9.43 9.80 10.57 9.93 11.33 10.10 12.50 11.31 
 Peat+perlite 10.33 12.17 10.77 11.09 11.27 14.50 13.43 13.07 
 Peat+sand 9.13 10.90 10.50 10.18 12.77 14.17 18.33 15.09 
 Peat+sand+perlite 10.33 11.40 13.27 11.67 10.60 12.33 12.67 11.87 

Mean (B) 9.81 11.07 11.28 ------ 11.49 12.78 14.23 ------ 
L.S.D. at 5% A: 1.11           B: 0.72           AB:1.49 A: 1.13          B: 1.01           AB:1.87 
 Number of leaves/plant 
 Peat 12.43 13.50 12.77 12.90 11.50 12.00 12.22 13.51 
 Peat+perlite 11.50 14.17 12.10 12.59 14.87 15.50 14.50 14.96 
 Peat+sand 11.70 12.17 13.43 12.22 14.00 15.23 19.67 16.30 
 Peat+sand+perlite 13.10 15.13 15.33 14.52 13.67 14.67 14.33 14.22 

Mean (B) 12.03 13.74 13.41 ------ 13.51 14.35 15.18 ------ 
L.S.D. at 5% A: 1.48          B:  0.82          AB:1.83 A: 0.83         B:  0.82          AB:1.48 
 Number of branches/plant 
 Peat 3.23 3.67 3.60 3.50 2.67 3.23 3.33 3.08 
 Peat+perlite 3.03 3.70 2.43 3.05 3.87 4.53 3.87 4.09 
 Peat+sand 2.93 3.77 3.70 3.47 3.20 3.83 4.50 3.84 
 Peat+sand+perlite 2.89 3.80 3.93 3.54 2.77 3.90 4.93 3.87 

Mean (B) 3.02 3.74 3.42 ------ 3.13 3.88 4.16 ------ 
 L.S.D. at 5% A: 0.58         B: 0.47         AB:0.89 A: 0.60         B: 0.42           AB: 0.84 

 
 
Effect of culture media, mineral fertilizer NPK and their interactions on 
leaf N, P and K (%) as well as total chlorophyll content (mg/g fresh 
weight) in leaves of: 
1- F. benjamina transplants  
    The obtained results in Table (3) showed that the transplants of F. 
benjamina grown in the culture medium of peat+perlite+sand medium gave 
the greatest values of N, P and K (%) in both seasons. Otherwise, the 
transplants induced the greatest values of total chlorophyll content when 
grown in the medium of peat+sand in both seasons (0.879 and 0.893 mg/g 
fresh weight in the first and second season, respectively). 

Concerning the effect of NPK fertilizer rates, it is clear from the same 
Table that the application of 4 g/pot NPK resulted in the highest values in N, 
P and K (%) as well as total chlorophyll content (mg/g fresh weight) in both 
seasons. This increase in the NPK % in leaves was explained by Jain (1983) 
who reported that raising the level of NPK fertilization in the root medium 
resulted in an increase in vegetative growth and this may be accompanied by 
an increase in the absorption of these essential elements. Similar results are 
reported by Abd El-Aziz (2007) on Codiaeum variegatum plants.  

The increase in total chlorophyll could be attributed to the important 
role of NPK nutrients in photosynthesis, energy compounds and other 
physiological processes, which reflected directly on increasing the content of 
chlorophyll a and b (Devlin, 1972). This increase in the concentrations of 
chlorophyll resulted in an increase in the rate of photosynthesis and a 
promotion in carbohydrate synthesis and in turn, enhancing of growth. 
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The interaction between culture media and NPK treatments was the 
most effective on the previous parameters. The highest records for all 
parameters were achieved when the transplants were raised in the medium 
composed of peat+perlite+sand and fertilized with 4 g/pot NPK.  
2- F. hawaii transplants 
      Data in Table (4) disclosed that the greatest values of N, P and K (%) 
as well as total chlorophyll content (mg/g fresh weight) were recorded when 
F. hawaii transplants raised in the culture medium of peat moss+perlite+sand 
in both seasons. 

Likewise, the best results for N, P and K (%) as well as total 
chlorophyll content (mg/g fresh weight) were belonged to F. hawaii 
transplants fertilized with 4 g/pot NPK in both seasons. 

Concerning the interaction between culture media and NPK rates, the 
highest values in the previous parameters were recorded when the transplant 
grown in the culture medium of peat+perlite+sand and received 4 g/pot NPK. 
Similar results were found by Nicodemus et al. (2008) on Juglans nigra 
seedlings. 
  
Table (3): Effect of culture media and NPK mineral fertilizer on 

percentage of NPK (%) and total chlorophyll (mg/g fresh 
weight) at leaves of F. benjamina transplants during 2010 
and 2011 seasons 

Growing media 
 

(A) 

Rate of mineral NPK (g/pot)         (B)  
2010 2011 

0.0 2.0 4.0 
Mean 

(A) 
0.0 2.0 4.0 

Mean 
(A) 

N% 
 Peat 2.00 2.31 2.80 2.37 2.07 2.43 2.95 2.48 
 Peat+perlite 2.07 2.43 2.89 2.46 2.13 2.54 2.72 2.46 
 Peat+sand 1.92 2.28 2.59 2.26 1.98 2.37 2.73 2.36 
 Peat+sand+perlite 2.15 2.55 3.02 2.57 2.25 2.65 3.16 2.89 

Mean (B) 2.03 2.39 2.82 ------ 2.11 2.50 2.89 ------ 
 P% 
 Peat 0.29 0.33 0.38 0.33 0.28 0.33 0.37 0.33 
 Peat+perlite 0.30 0.35 0.38 0.34 0.29 0.34 0.35 0.33 
 Peat+sand 0.28 0.32 0.37 0.32 0.28 0.32 0.37 0.32 
 Peat+sand+perlite 0.31 0.36 0.39 0.36 0.27 0.35 0.39 0.34 

Mean (B) 0.29 0.34 0.38 ------ 0.28 0.33 0.37 ------ 
 K% 
 Peat 2.15 2.71 3.36 2.74 2.30 2.84 3.56 2.90 
 Peat+perlite 2.30 2.94 3.39 2.88 2.42 3.09 3.52 3.00 
 Peat+sand 2.05 2.65 3.19 2.63 2.15 2.77 2.32 2.75 
 Peat+sand+perlite 2.43 3.09 3.46 3.00 2.55 3.23 3.61 3.13 

Mean (B) 2.23 2.84 3.35 ------ 2.35 2.98 3.50 ------ 
 Total chlorophyll content (mg/g f.w.)    (B) 
 Peat 0.747 0.819 0.883 0.817 0.748 0.825 0.893 0.822 
 Peat+perlite 0.767 0.840 0.808 0.805 0.771 0.849 0.809 0.810 
 Peat+sand 0.851 0.876 0.911 0.879 0.854 0.899 0.928 0.893 
 Peat+sand+perlite 0.783 0.860 0.923 0.856 0.789 0.867 0.932 0.863 
Mean (B) 0.787 0.849 0.881 ------ 0.790 0.860 0.898 ------ 
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Table (4): Effect of culture media and mineral fertilizer NPK on 
percentage of NPK (%) and total chlorophyll content (mg/g 
fresh weight) at leaves of F. hawaii  transplants during 
2010 and 2011 seasons 

Growing media 
 

(A) 

Rate of mineral NPK (g/pot)         (B)  

2010 2011 

0.0 2.0 4.0 
Mean 

(A) 
0.0 2.0 4.0 

Mean 
(A) 

N% 

 Peat 1.67 2.19 2.53 2.13 1.73 2.24 2.65 2.21 

 Peat+perlite 1.81 2.43 2.57 2.27 1.89 2.51 2.65 2.35 

 Peat+sand 1.61 2.09 2.44 2.05 1.66 2.15 2.54 2.12 

 Peat+sand+perlite 1.95 2.44 2.64 2.34 2.01 2.58 2.75 2.44 

Mean (B) 1.76 2.29 2.55 ------ 1.82 2.37 2.65 ------ 

 P% 

 Peat 0.27 0.28 0.35 0.30 0.26 0.31 0.34 0.30 

 Peat+perlite 0.28 0.33 0.35 0.32 0.27 0.32 0.35 0.31 

 Peat+sand 0.26 0.30 0.34 0.30 0.27 0.32 0.34 0.31 

 Peat+sand+perlite 0.28 0.33 0.36 0.32 0.27 0.32 0.35 0.31 

Mean (B) 0.27 0.31 0.35 ------ 0.27 0.32 0.34 ------ 

 K% 

 Peat 1.97 2.38 2.83 2.36 1.96 2.39 2.87 2.40 

 Peat+perlite 1.98 2.51 2.91 2.49 1.92 2.49 3.00 2.49 

 Peat+sand 1.81 2.28 2.77 2.29 1.82 2.36 2.88 2.35 

 Peat+sand+perlite 2.13 2.65 3.06 2.62 2.18 2.67 3.14 2.66 

Mean (B) 1.95 2.45 2.89 ------ 1.97 2.48 2.97 ------ 

 L.S.D. at 5% A:0.02           B: 0.02      AB:0.04 A: 0.03           B: 0.03     AB:0.05 

 Total chlorophyll content (mg/g f.w.)    (B) 

 Peat 0.523 0.584 0.631 0.579 0.532 0.606 0.641 0.593 

 Peat+perlite 0.552 0.595 0.641 0.596 0.548 0.596 0.641 0.595 

 Peat+sand 0.515 0.574 0.624 0.571 0.527 0.584 0.629 0.580 

 Peat+sand+perlite 0.561 0.611 0.656 0.609 0.567 0.620 0.661 0.616 

Mean (B) 0.537 0.591 0.638 ------ 0.543 0.601 0.643 ------ 
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تأأير ب ئ  أأز اعةبااأأز ياعتلأأد ى اعد أأىاج اتأأج ياتأأنج مأأتوف كأأ    ئا أأند   يكأأ    
 هنياى تحف ظبيف اعئ يف اعدحد ز 

 ي هوعأأ  يحدأأى ائأأى اعدأأا د اعلأأ ى ، ، دحدأأى  أأيا  اتأأ  ائأأىه بف اعأأى  دحدأأى اة أأ  مأأ
 ىاا نل  يلف لت دن 

 دصب –  ند ز اعداصيبة -  ت ز اعةبااز - اعة ازاعخضب ي قلد
 

م   ظ و  را  ه   ا احث     ح    ج ر  ق مج  خرر وا  ي احبك  ر ااحراع  ق ثعةا  ق احررا   ق جخج   ق احجع   ار   يرأج  
احجرع ر  احج  دع حا جخد اج دلاظ عل جن ثائق احررا ق احدرااق مأثار  0200ا 0202بلال احجااجان اح ار احثلااماعاق 

(NPK) عثخم  حاعس ثعج خجان اح اعس حشملاظ ى اع حك احمفخ ل ثاعهي  ة  ث ض  فخظ احعجا احبكرى ااحمرعار احعاجخا
 . احعخجاق ح  أ ص هخااى

ح  ه ا احث   أرث ق أعااع جن ثائق احررا ق )ثاظ جاس ثجفرده، بةار جن ثاظ جاس جع ثرحا ظ أا  اامبدجظ
 جج خ.. م ي اك خحق احا جخد احج  دع   0:0:0ثخح جي اابارا بةار ج ن ثا ظ ج اس ج ع ثرحا ظ ارج ل ثعا ثق  0:0رجل  ثعاثق 

  اص..اجي/عثخظ ) 4ا  0حةعثخمخظ احعخجاق ح  عل ثائق ررا ق ثج دل  فر، رعر احج
 ي ناف يهد اعاتن ج اعدتحصل ات هن:

 ييلا: ئ  ز اعةبااز:
 :ئا ند  اعف     -1

 أحكل احعمخئج ثخحعاثق حةقراءاظ احبك راق ) .  ججخ0:0:0ثعاثق )  رجلاحثرحاظ+احثاظ جاس+اح ثائق احررا ق احجعاعق جن 
حعمراجان ااحفاا   فار )احة عخ    ر احعا   ثق احجئاا   قعخع   ظ  ../عث   خظالأاراق    دد الأح   رع ااحعث   خظ )ا   ي.، دد  ارمف   خع

حعةاراحا  ل احعة       ان أن أ ة    و  اي حج م  اى ا ح   أ ة    جا  مااخمهخ م   ظ و  را  ه   ه احثائ  ق.  ح   .  ااحثامخا  ااي
 .ح  ثائق ثاظ جاس+رجلمي ماجاةهخ )ججي/جي ارن رخرج. 

 اعف    هنياى: -2

احثائخظ م ظ احدرااق حة  ال  ة  أحكل احعمخئج حعل رجل أحكل احثرحاظ+احثاظ جاس+اح احررا ق احجعاعق جنثائق  عخعظ 
 حعم راجان ااحفاا فار ااحثامخا اايح عخ  ر ااحعا ثق احجئاا ق  جن )ارمف خع احعثخظ،  دد الأح رع ا  دد الأاراق. اع  حك

 .اع حك ج ماى احعةاراحال احعة  
 :ئنع انصب اعد ىا ز) ،كي،ئي(ى د ىلاف اعتلد رنا ن: 

أ اص عجخ اامجخثق احفاعس هخااي حعفس احج  دل /رايج 4 ثج دل احجرعر)ن،حا،ثا. ةاجخدح شملاظ حاعس ثعجخجان اامجخثق
حج م  اى  احعا  ثق احجئاا  قاع   حك  .الأاراق ح    ا ر  خء أحك  ل احق  راءاظ حع  ل ج  ن ارمف  خع احعث  خظ ا   دد الأح  رع ا   دد

  .حال احعة  احعةارا حج مااهخ جن  حفاافار ااحثامخاااي ثخلإكخحقاجان ااعمرالأاراق جن اح
عخعظ أحكل   :اعد ياز د  اعاتبي    ياعفيلفيب ياعئيتنل يد اعد ىا اعتلد ى د ىلاف اعتفنال ئ   ئ  ز اعةبااز يرنعرن: 

ثعا ثق  رج لاححاظ+ثراحثا ظ جاس+اح احعمخئج حعل جن احعثخمان م  ظ احدراا ق م  ظ و را  ثائ ق اح رراع احجعاع ق ج ن 
 4أا  0  جج   خ. ج   ع اا   مبداي احا   جخد احجرع   ر احجع   ان ج   ن احعم   راجان ااحفاا   فار ااحثامخا   ااي ثج    دل 0:0:0)

     جراي /أ اص اوم خداخ. 0. احجخ عخن احفرق غار ااكح ثان احج دحان حاع ح ثخامبداي ثج دل أ اصجي/

 

 قند ئتح  د اعئحث
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