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ABSTRACT: The experimental trail was performed throughout two successive seasons (2013 and 
2014) with the aim of improving growth and quality of three Hibiscus rosa-sinensis cultivars (red 
flowers “San Diego”, yellow flowers “Butterfly” and orange flowers “Peach Schnapps”). Thus, the 
effect of three types of fertilization with different levels and some combinations with them, Lithovit 
(Nano-fertilizer), Diatoms (Algae-fertilizer) and Kristalon (NPK 19:19:19 and micro-elements) on the 
three cultivars were investigated in both seasons. The results emphasized that Hibiscus cv. San Diego 
was the best cultivar used for its superiority in producing the tallest plant, the heaviest fresh weight of 
vegetative growth, the highest number of flowers/plant, and the heaviest fresh weight of roots. 
Meanwhile Peach Schnapps cv. gave the highest number of leaves/plant, whereas, Butterfly cv. 
produced the highest number of branches/plant. On the other side, supplying plants with Kristalon 
alone or combined with fertilizers proved its superiority in improving plant parameters in most cases. 
The highest records of number of leaves/plant or number of branches/plant were a result of supplying 
plants with Kristalon at 2 g/pot. Meanwhile, the heaviest fresh weight of vegetative growth and the 
highest number of flowers/plant were a result of applying Kristalon at 4 g/pot. Similarly, the 
combination of Diatoms at 100 cm3 /pot + Kristalon at 2 g/pot succeeded in producing the tallest plant 
and the highest number of branches/plant. Meanwhile, supplying plants with Diatoms at 200 cm3 /pot 
was the best treatment for producing the heaviest fresh weight of roots. Chemical constituents of the 
plants were also affected by the different Hibiscus rosa-sinensis cultivars and fertilizer treatments. 
Peach Schnapps cv. recorded the highest value of N% in leaves, Butterfly cv. was the best for raising 
P and K% in leaves. Furthermore, the highest N% in leaves was a result of supplying plants with 
Diatoms at either 100 or 200 cm3/pot or Kristalon at 4 g/pot or the combination of Diatoms at 100 
cm3/pot + Kristalon at 2 g/pot. Moreover, supplying plants with Diatoms at 50 or 200 cm3/pot or the 
combination of Diatoms at 100 cm3/pot + Kristalon at 2 g/pot caused a clear increment in P% in 
leaves. Meanwhile, treating plants with Lithovit at 0.5, 1.0, 1.5 g/l or Kristalon 4g/pot gave the highest 
values of K% in leaves. Additionally, either Hibiscus cv. Peach Schnapps or cv. San Diego were the 
best cultivars in raising total carbohydrates (%) in the leaves. Also, treating plants with the 
combination of Diatoms at 100 cm3 /pot + Kristalon at 2 g/pot was the best treatment in raising total 
carbohydrates (%) in leaves. From the above outlined results it could be recommended to supply 
plants with Kristalon at 2 or 4 g/pot or with the combination of Diatoms at 100 cm3/pot + Kristalon at 
2 g/pot to achieve the hope of producing Hibiscus rosa-sinensis plants with high quality. 
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INTRODUCTION 

Genus Hibiscus includes both annual and 
perennial herbaceous plants, woody shrubs and 

small trees. The foliage is dark green when fully 
developed in the summer. In temperate regions, 
leaves start growing from late spring. The 
glossy, green leaves are alternate, simple and 
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ovate to lanceolate, often with a toothed or 
lobed margin. Hibiscus bell-shaped flowers with 
stamen spirally arranged along a distinct pistil 
the dominating characteristic and occur in a 
rainbow of colors, reaching up to 6” in 
diameter. Hibiscuses have single or double rows 
of petals, with either smooth or scalloped edges. 
The fruit is a dry five-lobed capsule, containing 
several seeds in each lobe released when the 
capsule splits open at maturity. Some of the 
traditional medicinal uses, chemical composition, 
therapeutic evaluation of Hibiscus rosa-

sinensis, has been carried out by Jadhav et al. 
(2009). H. rosa sinensis plant as a whole is used 
in various ailments from centuries. It is an 
easily available plant for natural remedies for 
some pharmacological activities of this plant, 
Sukirti and Prashant (2011), Anil and Ashatha 
(2012) and Shabana et al. (2013). 

H. rosa sinensis, a member of the Malvaceae 
family, is widely cultivated in the tropics as an 
ornamental plant for their showy flowers or 
used as landscape shrubs as mentioned by 
Ozmen (2010). In the same time, many species 
of Hibiscus are grown, Hibiscus has also 
medicinal properties. Flowers of these plants are 
rich in polyphenols, flavonoids and anthocyanins, 
Ozmen (2010). 

The commercial preparation of Kristalon (a 
complete fertilizer with macro and micro 
elements) proved its superiority for improving 
quality of various plants as mentioned by many 
scientists. Furcarea foetida cv. Mediopicta 
affected by all Kristalon and NPK treatments 
caused considerable increments in plant height, 
stem diameter, number of leaves/plant, leaf 
area, fresh and dry weight of leaves and roots, 
Aze El-Den and Hassan (2009). Cormlets of 
gladiolus cv. Novalux gave the prevalence of 
the new corms and cormlets parameters due to 
applying the mixture of N, P and K, whereas 
Kristalon showed less effect in this regard, 
(Bazarra et al., 2012). Gladiolus grandiflorus 
which treated with the low Kristalon level (2 
g/l) gave the tallest plants and the highest 
number of leaves per plant, Mansour et al. 
(2015). 

Furcarea foetida cv. Mediopicta treated with 
Kristalon and NPK treatments caused considerable 

increments in leaf content of total carbohydrates, 
N, P and K percentage, Aze El-Den and Hassan 
(2009). Philodendron erubescense treated with 
NPK showed its superiority in increasing 
chlorophyll a, b and protein (%) in leaves, 
(Kheder, 2010). Gladiolus cv. Novalux treated 
with Kristalon at 2 g/plant applied as a soil 
dressing 7 times was the best for elevating N 
and K% in the new corms, Bazarra et al. (2012). 

In tomato plant, a higher content of total 
chlorophyll was recorded for Lithovit treatment 
and the highest photosynthesis intensity was 
observed in tomato treated with Lithovit foliar 
fertilizer based on CO2. Inside the leaf, Lithovit 
particles decompose and release among other 
substances, especially CO2, Beinsan et al. 
(2014). The effect of four natural fertilizers on 
the leaf area of seedlings from three tomato 
hybrids, variants treated with Lithovit and 
Zoldpajzs the leaves development was not 
influenced by the genotype. The treatments with 
fertilizers have shown the highest effect on the 
development of foliage at the seedlings of 
Alfred hybrid, Moisă and Berar (2015). 

Huysman et al. (2014) stated that accounting 
for almost one-fifth of the primary production 
on Earth, the unicellular eukaryotic group of 
Diatoms plays a key ecological and 
biogeochemical role in our contemporary 
oceans. Furthermore, as producers of various 
lipids and pigments, and characterized by their 
finely ornamented silica cell wall, Diatoms hold 
great promise for different industrial fields, 
including biofuel production, nanotechnology, 
and pharmaceutics. However, in spite of their 
major ecological importance and their high 
commercial value, little is known about the 
mechanisms that control the diatom life and cell 
cycle. To date, both microscopic and genomic 
analyses have revealed that Diatoms exhibit 
specific and unique mechanisms of cell division 
compared with those found in the classical 
model organisms. 

Therefore, the present experiment aimed to 
find out the effect of three types of fertilizers 
with different levels on three Hibiscus cultivars. 
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MATERIALS AND METHODS 

A field experiment was consummated 
throughout two successive seasons (2013 and 
2014) at Ornamental Horticulture Department, 
Faculty of Agriculture, Cairo University, with 
the aim of improving growth and development 
of three Hibiscus rosa-sinensis cultivars. Thus, 
the effect of three types of fertilizers with 
different levels, i.e., Lithovit (Nano-fertilizer), 
Diatoms (Algae-fertilizer) and Kristalon (NPK 
19:19:19 and micro-elements) on the three 
cultivars were used in both seasons.  

Materials   

• Three Hibiscus rosa-sinensis cultivars (red 
flowers “San Diego”, yellow flowers “Butterfly” 
and orange flower “Peach Schnapps”) were 
used. 

• Lithovit (nano-fertilizer) is a bio foliar 
fertilizer. It is natural limestone consisting 
mainly of (Ca, Mg) CO3, which supplies 
plants with CO2 in much higher concentration 
than that in the atmosphere and so increases 
their photosynthesis. It contains furthermore, a 
big number of micronutrients important for 
plant physiology. 

• Diatoms (Algea fertilizer), Diatoms are algae 
living in both fresh and salt water. They are 
unicellular organisms with heavily silica 
impregnated cell walls.   

• Kristalon (DSM Agri. Specialized by 
Holland) 19:19:19 of N, P and K contained 
0.01% Cu, 0.25% B and 0.01% Mo was used.  

Procedure 

On April 1st, rooted cuttings of (15-20) cm 
height for the three Hibiscus rosa-sinensis cvs 
were planted in pots (one plant/each). Physical 
and chemical analyses of the used soil are 
presented in Table 1. Thereafter, the plants left 
to grow under open field condition. Fertilizer 
treatments were applied after one month from 
planting and then at 15 days interval for four 
times. Kristalon was applied at 1, 2 and 4 g 
/plant, Diatoms applied at 50, 100 and 200 cm3 

/plant as soil dressing, whereas Lithovit was 
applied at 0.5, 1.0 and 1.5 g/l was dissolved in 
tap water and applied as a foliar spray on the 

plant foliage until run off point. Control 
(untreated plants) were sprayed with water only. 
Besides, the application of the combination of 
Diatoms 100 cm3/plant+ Kristalon 2 g/plant and 
Diatoms 100 cm3/plant + Lithovit 1.0 gm/l. 

The layout of the experiment was Factorial 
experiment in Complete Randomized Block 
Design, with 12 treatments with three 
replications, every replicate contains three 
plants. The main plots were cultivars while the 
sub-plots were fertilization treatments.  

After six months from planting, morphological 
characters of the plants were recorded for the 
followings: Plant height (cm), number of leaves 
/ plant, number of branches / plant, number of 
flowers/plant, fresh weight of vegetative growth 
(g) and Fresh weight of roots (g). In addition, 
data in the second season including chemical 
composition: Total carbohydrates content in 
leaves (% DW), total nitrogen contents in leaves 
(% DW), total phosphorus contents in leaves (% 
DW) and potassium contents in leaves (% DW). 

Determination of Dry Matter 

The samples were dried in an electric oven at 
70oC till a constant weight then it were ground 
in a grinding mill to fine powder. The chemical 
analysis was carried out in the dried leaves as 
follows: 

• Total carbohydrates in dried leaves were 
determined according to Herbert et al. (1971). 

• Elements extraction was made using a known 
weight of the dried samples (0.20 g). The wet 
digestion procedure was performed as 
described by Piper (1947). 

• Nitrogen contents were determined by the 
modified micro-Kjeldahl method as described 
by Pregle (1945). 

• Phosphorus contents were determined as 
described by Troug and Meyer (1939). 

• Potassium content was determined by using 
Pye Unicam model Sp 1900 Atomic Absorption, 
Flame emission spectrophotometer with a 
boiling air-acetylene burner and recorded read 
out.  
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Table 1. Physical and chemical characteristics of the soil used for growing Hibiscus 
rosa-sinensis cultivars during the 2013 and 2014 seasons 

Parameter 2013 2014 

Physical characteristics   

    Clay (%) 37.1 40.5 

    Silt (%) 36.2 35.1 

    Fine sand (%) 22.9 21.0 

    Coarse sand (%) 3.80 3.40 

    Texture Clay Clay 

    pH 8.03 7.88 

    ECdS/m-1 1.65 1.63 

    Organic matter 1.50 1.70 

Chemical characteristics   

Soluble cations(meq/1)   

    Ca++ 7.00 7.22 

    Mg++ 2.87 2.98 

    K+ 0.27 0.33 

    Na+ 5.88 6.22 

Soluble anions (meq/1)   

    Cl- 3.60 3.50 

    SO4
- 2.38 2.45 

    Available N (ppm) 27.0 30.1 

    Available P (ppm) 20.5 22.5 

 

Statistical Analysis 

The data on vegetative growth in the two 
seasons were statistically analyzed as described 
by Snedecor and Cochran (1972). Means of all 
characters were compared by LSD test at 0.05 
level of significance.  

RESULTS AND DISCUSSION 

Plant Height (cm) 

It is clear from the data presented in Table 2 
that Hibiscus cv. San Diego  gave the tallest 
plant in both seasons, registering 71.37 and 
70.79 cm in both seasons, respectively, followed 
with significant differences by Hibiscus cv. 

“Peach Schnapps” in the two seasons, scoring 
58.66 and 58.56 cm., respectively. In contrast 
the least values were obtained by Hibiscus cv. 
“Butterfly”, registering only 50.65 and 50.92 cm 
in the first and second seasons, respectively. On 
the other hand, all fertilization treatments caused 
a clear increment in plant height, with 
significant differences in most cases in the two 
seasons. However, using the combination of 
Diatoms at 100 cm3/pot + Kristalon at 2 g/pot 
was the most effective treatment, which gave the 
tallest plant comparing with unfertilized plants 
(control) and other treatments used. It gave the 
values of 72.72 and 72.66 cm. against 49.11 and 
48.55 cm. for control in the first and second 
seasons, respectively. The second rank for 
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Table 2. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on plant height (cm) in two seasons 

Season First season (2013)  Second season (2014) 

Cultivars (a) 

Treatment (b) 

Red (San 
Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 63.33 38.16 45.83 49.11 60.33 38.67 45.83 48.55 

Kristalon 1 g 71.66 51.00 59.83 60.83 66.50 50.50 56.83 57.94 

Kristalon 2 g 76.00 55.66 61.50 64.38 73.00 52.67 58.17 61.28 

Kristalon 4 g 81.00 61.00 63.50 68.50 79.83 55.67 61.33 65.61 

Diatoms 50 cm3 65.50 47.50 50.00 54.33 63.00 52.00 49.67 54.89 

Diatoms 100 cm3 66.00 50.83 54.16 57.00 66.17 54.83 51.50 57.50 

Diatoms 200 cm3 75.83 53.50 59.50 62.94 69.67 55.66 59.00 61.44 

Lithovit 0.5 g/l 64.83 44.83 48.00 52.55 63.83 40.16 52.50 52.16 

Lithovit 1.0 g/l 69.16 45.33 56.66 57.05 64.33 49.16 58.33 57.27 

Lithovit 1.5 g/l 71.83 51.50 60.33 61.22 69.50 52.33 65.50 62.44 

Diatoms 100 cm3 + Kristalon 2 g 82.66 61.83 73.66 72.72 88.33 57.33 72.33 72.66 

Diatoms 100 cm3 + Lithovit 1.0 g/l 68.66 46.66 71.00 62.11 85.00 52.00 71.67 69.55 

Mean a 71.37 50.65 58.66  70.79 50.92 58.56  

LSD at 0.05 for           

Cultivars (a)  3.22  4.09 

Treatment (b)  6.45  8.17 

Interaction (a × b)  11.17  14.16 

 

 

    

elevating the same parameter belonged to plants 
which received Kristalon at 4 g/pot giving 68.50 
and 65.61 cm. in both seasons, respectively. In 
contrast, the least values were assigned to plants 
which treated with Lithovit at 0.5 g/l as the 
values reached only 52.55 and 52.16 cm. in 
both seasons, respectively. Concerning the 
interactions, receiving plants of Hibiscus cv. San 
Diego combined with diatoms at 100 cm3/pot + 
kristalon at 2 g/pot gave the highest values in 
both seasons, registering  82.66 and 88.33 cm in 
the two seasons, respectively. In contrast the 
least beneficial effect for improving such trait 
was concomitant to plants of Hibiscus cv. 
“Butterfly” received either lithovit at 0.5 g/l in 
both seasons, scoring only 44.83 and 40.16 cm, 
respectively. 

Number of Leaves/Plant 

Marked influence on number of leaves/plant 
was detected due to using different Hibiscus 
cultivars (Table 3). Hibiscus cv. “Peach 
Schnapps” had the highest number of leaves/ 
plant, followed with significant difference by 
that obtained from Hibiscus cv. San Diego, then 
came that of Hibiscus cv. “Butterfly” without 
significant differences with occupying the third 
rank in this regard. They registered 65.50, 51.38 
and 49.59 in the first season and 66.09, 54.76 
and 51.91 in the second one, respectively. Clear 
increment in number of leaves/plant comparing 
with control was observed, with significant 
effect in most cases due to supplying plants with 
the different fertilization treatments in both 
seasons. In this concern,  supplying  plants  with  
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Table 3. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on number of leaves/plant in two seasons 

Season   First season (2013)  Second season (2014) 

Cultivars (a) 

Treatment(b) 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 34.66 30.50 37.16 34.11 38.66 29.00 42.16 36.61 

Kristalon 1 g 62.50 42.66 51.16 52.11 60.50 42.33 52.83 51.88 

Kristalon 2 g 75.16 58.16 96.66 76.66 73.00 62.00 117.16 84.05 

Kristalon 4 g 60.00 57.00 74.83 63.94 63.83 58.66 100.66 74.38 

Diatoms 50 cm3 48.00 47.16 55.33 50.16 43.83 55.83 48.66 49.44 

Diatoms 100 cm3 53.16 54.83 101.66 69.88 54.00 57.33 76.83 62.72 

Diatoms 200 cm3 47.66 45.00 64.66 52.44 57.33 47.66 66.16 57.05 

Lithovit 0.5 g/l 38.83 52.16 46.50 45.83 46.50 55.50 45.83 49.27 

Lithovit 1.0 g/l 45.50 56.33 72.33 58.05 32.33 54.66 66.66 51.22 

Lithovit 1.5 g/l 41.83 46.66 41.00 43.16 36.83 51.66 48.50 45.66 

Diatoms 100 cm3 + Kristalon 2 g 65.00 63.66 74.00 67.55 82.66 65.00 73.33 73.66 

Diatoms 100 cm3 + Lithovit 1.0 g/l 44.33 41.00 70.66 52.00 67.66 43.33 54.33 55.11 

Mean a 51.38 49.59 65.50  54.76 51.91 66.09  

LSD at 0.05 for            

Cultivars (a)  7.746  8.849  

Treatment(b)  15.49  17.70  

Interaction(a × b)  26.83  30.65  

 

Kristalon treatment at 2 g/pot was the best 
treatment used in both seasons in raising number 
of leaves/plant (76.66 and 84.05, respectively), 
followed in the second degree by plants which 
received Diatoms at 100 cm3/pot in the first 
season and those which supplied with Kristalon 
at 4 g/pot in the second one, registering 69.88 
and 74.38 in the first and second seasons, 
respectively. The third position, for rising the 
same parameter belonged to plants which treated 
with the combination of Diatoms at 100 cm3/pot 
+ Kristalon at 2 g/pot in both seasons, giving 
67.55 and 73.66, respectively. The interaction, 
cleared that the highest records in number of 
leaves/plant resulted from supplying plants of 
Hibiscus cv. “Peach Schnapps” with Diatoms at 
100 cm3/pot in the first season and those of the 
same cultivar which received kristalon at 2 g/pot 
in the second one, scoring 101.66 and 117.16 in 

the first and second season, respectively. In 
contrast, the least beneficial effect in raising 
number of leaves/plant resulted from Hibiscus 
plants of cv. “Peach Schnapps” and San Diego 
which received Lithovit at 1.5 g/l and the 
combination of diatoms at 100 cm3/pot + 
Lithovit at 1.0 g/l for “Butterfly” cv. In the first 
season, recording 41.00, 41.83 and 41.00, 
respectively. Meanwhile, the least values of the 
effect of fertilization in the second season was 
obtained due to treating plants of cv. San Diego 
with lithovit at 1.0 g/l (32.33). 

Number of Branches/Plant 

Marked influences were observed in number 
of branches/plant of the different Hibiscus 
cultivars used in both seasons (Table 4). Hibiscus 
cv. “Butterfly” gave the highest number of 
branches/plant in the two seasons,  giving  19.55  
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Table 4. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their interaction 
on number of branches/plant in two seasons 

Season   First season (2013)  Second season (2014) 

Cultivars (a) 

Treatment (b) 

Red (San 
Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 7.83 13.66 8.66 10.05 6.66 14.00 9.00 9.88 

Kristalon 1 g 9.00 20.83 13.16 14.33 9.83 20.83 15.00 15.22 

Kristalon 2 g 12.16 27.50 25.66 21.77 12.00 24.16 21.83 19.33 

Kristalon 4 g 10.33 18.50 24.16 17.66 10.50 18.66 19.83 16.33 

Diatoms 50 cm3 8.16 15.66 13.66 12.50 7.16 17.00 14.00 12.72 

Diatoms 100 cm3 10.16 17.66 16.16 14.66 10.00 19.16 14.33 14.50 

Diatoms 200 cm3 8.66 16.00 12.83 12.50 9.33 17.33 15.00 13.88 

Lithovit 0.5 g/l 8.33 18.16 11.16 12.55 7.16 18.33 12.00 12.50 

Lithovit 1.0 g/l 9.33 19.50 15.83 14.88 8.16 19.83 14.16 14.05 

Lithovit 1.5 g/l 9.33 15.83 13.16 12.77 7.00 16.33 12.00 11.77 

Diatoms 100 cm3 + Kristalon 2 g 14.33 28.00 24.66 22.33 13.33 25.66 23.66 20.88 

Diatoms 100 cm3 + Lithovit 1.0 g/l 10.00 23.33 18.33 17.22 10.00 21.66 16.33 16.00 

Mean a 9.80 19.55 16.45  9.26 19.41 15.59  

LSD at 0.05 for           

Cultivars (a)  1.52  1.41 

Treatment (b)  3.03  2.82 

Interaction (a × b)  5.25  4.88 

 

 

and 19.41, respectively. Whereas, Hibiscus cv. 
San Diego gave the lowest means in the two 
seasons (9.80 and 9.26, respectively). The other 
cultivar (“Peach Schnapps”) gave an intermediate 
effect in this regard (16.45 and 15.59 in the first 
and second seasons, respectively. Generally, it 
could be concluded from data averaged in Table 
4 that all fertilization treatments increased number 
of branches/plant comparing with control, with 
significant effects in most cases. In this 
connection, supplying plants with either 
Kristalon at 2 g/pot or with the combination of 
Diatoms at 100 cm3/pot gave the highest number 
of branches/plant, giving 21.77 and 22.33 in the 
first season and 19.33 and 20.88 in the second 
one, respectively. On the contrary, the least 
beneficial effect for raising such trait was a 
result of treating plants with Diatoms at 50 cm3 

pot, Diatoms at 200 cm3/pot, Lithovit at 0.5 g/l 
and Lithovit at 1.5 g/l in the two seasons, 
registering 12.50, 12.50, 12.55 and 12.77 in the 
first season, 12.72, 13.88, 12.50 and 11.77 in the 
second one, respectively. Considerable variations 
in the recorded data were noticed due to the 
interaction between the different Hibiscus 
cultivars and fertilization treatments. In the 
regard receiving plants of Hibiscus cv. 
“butterfly” with the combination of diatoms at 
100 cm3/pot + kristalon at 2 g/pot and kristalon 
at 2 g/pot gave the highest values in the two 
seasons, scoring 28.00 and 27.50 in the first 
season and 25.66 and 24.16 in the second one. 
In the contrast the least beneficial effect for 
improving such trait was assigned to plants of 
Hibiscus cv. San Diego treated with either 
Diatoms at 50 cm3/pot or with Lithovit at 0.5 
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g/l, in both seasons, beside plants which 
received Lithovite at 1.5 g/l in the second 
season, scoring only 8.16 and 8.33 in the first 
season and 7.16, 7.16 and 7.00 in the second 
one, respectively. The other treatments gave an 
intermediate effect in this concern. 

Number of Flowers/Plant 

Marked influences in number of flowers/ 
plant were observed due to using the different 
Hibiscus cultivars in plantation (Table 5). San 
Diego cv. gave the highest values in both 
seasons, followed with significant difference by 
“Peach Schnapps” cv., with occupying the 
second rank, then came the effect of “Butterfly” 
cv., which produced the lowest records in the 
two seasons. They registered 8.99, 4.90 and 3.10 
in the first season and 8.10, 4.90 and 3.70 in the 
second one, respectively. The significantly 
highest values of number of flowers/plant were 
obtained by  plants which treated with Diatoms 
100 cm3/pot + Kristalon at 2 g/pot followed 
without significant differences with plants 
supplied with Kristalon at 4 g/pot in the first 
season. Meanwhile, supplying plants, with 
Diatoms 100 cm3/pot + Kristalon at 2 g/pot or 
with Diatoms 200 cm3/pot gave the highest 
values in the second season. These treatments 
registered 7.0 and 6.7 in the first season and 6.8 
and 6.4 in the second one, respectively. The 
interaction, cleared that the highest records in 
number of flowers/plant resulted from supplying 
Hibiscus cv. “San Diego” plants with Diatoms 
100 cm3/pot + Kristalon at 2 g/pot and  Diatoms 
at 200 cm3/pot in the first season. giving 10.0 
and 9.7. In the second season, treated plants with 
Diatoms at 200 cm3/pot and Kristalon at 4 g/pot 
of the same cultivar gave 9.3 and 9.3, 
respectively. Whereas, “Butterfly” cv. Plants 
combined with non-fertilizer treatment gave the 
lowest number of flowers in the two seasons. 

Fresh Weight of Vegetative Growth (g/plant) 

The significantly highest record of fresh 
weight of vegetative growth was observed in 
San Diego cv., followed with a significant 
difference by plants of either “Butterfly” or 
“Peach Schnapps” cv. which occupied the 
second category in both seasons. They gave 
113.31, 94.91 and 89.14 (g) in the first season 
and 113.07, 85.83 and 92.05 (g) in the second 

one, respectively, Table (6). Marked influences 
in fresh weight of vegetative growth were 
observed due to supplying plants with different 
types and levels of fertilizer treatments in both 
seasons. In this connection, treating plants with 
Diatoms 100 cm3/pot + Kristalon 2 g/pot in both 
seasons as well as with applying Kristalon (4 g/ 
pot) in the first season and Diatoms at 200 cm3/ 
pot in the second one proved their superiority in 
producing the heaviest fresh weight of vegetative 
growth, registering 137.83 and 128.19 in the first 
season and 142.50 and 120.30 g, respectively, 
against 59.89 and 61.43 (g) of control means in 
the two seasons, respectively. In contrast, the 
least benefits for improving such trait was 
assigned to plants which received Lithovit at 0.5 
g/l in both seasons, giving only 76.12 and 69.49 
(g), respectively. The interaction, cleared that 
the highest records from supplying plants of 
Hibiscus cv. “San Diego” with  Diatoms at 100 
cm3/pot + Kristalon (2 g/ pot) in the first season 
and Hibiscus cv. “Peach Schnapps”   Diatoms at 
100 cm3/pot + Kristalon (2 g/ pot) in the second 
season , scoring 169.61 and 157.10 in the first 
and second season, respectively. Whereas 
control treatments combined with “Peach 
Schnapps” gave the lowest weight of vegetative 
growth in both seasons. 

Fresh Weight of Roots (g/plant) 

Considerable variations in fresh weight of 
roots were noticed as a result of using the 
different Hibiscus cvs. in plantation (Table 7). 
San Diego cv. Obtained the heaviest fresh 
weight of roots, with occupying the first rank 
(105.08 and 93.88 (g/plant) in the first and 
second seasons, respectively). Whereas 
“Butterfly” cv. gave the lowest fresh weight of 
roots valued 54.40 and 47.95 g in the first and 
second seasons, respectively. Supplying plants 
with Diatoms at 200 cm3/pot proved its 
superiority in raising fresh weight of roots in the 
first season and treating plants with the 
combination of Diatoms at 100 cm3/pot + 
Kristalon at 2 g/pot in the second one, giving 
120.20 and 108.78 g, respectivly. Meanwhile, 
treating plants with the combination of Diatoms 
at 100 cm3/pot + Kristalon at 2 g/pot in the first 
season and with Diatoms at 200 cm3/pot gave 
the second rank in improving fresh weight of 
roots in the second season, registering 108.20



 
Zagazig J. Agric. Res., Vol. 44 No. (1) 2017 95

 Table 5. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on number of flowers per plant in two seasons 

Season   First season (2013)  Second season (2014) 

Cultivars (a) 
Treatment (b) 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 6.3 1.7 3.3 3.8 7.3 2.0 3.3 4.2 

Kristalon 1 g 7.0 2.7 4.3 4.7 7.7 2.3 3.7 4.6 

Kristalon 2 g 9.0 3.7 5.0 5.9 9.0 2.7 4.3 5.3 

Kristalon 4 g 9.3 4.3 6.3 6.7 9.3 3.0 4.7 5.7 

Diatoms 50 cm3 7.0 2.3 4.0 4.4 6.3 3.3 5.3 5.0 

Diatoms 100 cm3 8.3 2.7 4.3 5.1 8.3 3.7 5.7 5.9 

Diatoms 200 cm3 9.7 3.0 5.3 6.0 9.3 4.0 6.0 6.4 

Lithovit 0.5 g/l 6.7 2.7 4.0 4.4 6.7 3.7 3.3 4.6 

Lithovit 1.0 g/l 7.0 2.7 5.0 4.9 7.0 4.3 6.0 5.8 

Lithovit 1.5 g/l 7.3 3.3 5.7 5.4 8.0 5.0 5.7 6.2 

Diatoms 100 cm3 + Kristalon 2 g 10.0 4.7 6.3 7.0 9.0 5.3 6.0 6.8 

Diatoms 100 cm3 + Lithovit 1.0 g/l 8.7 4.0 5.7 6.1 8.7 4.7 4.7 6.0 
Mean a 8.00 3.10 4.90  8.10 3.70 4.90  
LSD at 0.05 for           
Cultivars (a)  0.34  0.48 
Treatment (b)  0.68  0.96 
Interaction (a × b)  1.19  1.67 

 

 

Table 6. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on fresh weight of vegetative growth (g/plant) in two seasons 

Season   First season (2013)  Second season (2014) 

Cultivars (a) 
Treatment(b) 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 80.95 64.40 34.33 59.89 81.82 59.96 42.49 61.43 

Kristalon 1 g 114.79 92.72 65.25 90.92 123.47 90.95 61.66 92.03 

Kristalon 2 g 130.76 100.05 81.60 104.14 127.05 91.29 89.28 102.54

Kristalon 4 g 165.73 120.70 98.13 128.19 149.78 100.34 108.52 119.55

Diatoms 50 cm3 
90.23 92.18 72.23 84.88 93.90 87.85 70.07 83.94 

Diatoms 100 cm3 97.94 94.38 116.93 103.08 114.04 99.77 100.88 104.90

Diatoms 200 cm3 110.55 102.46 131.03 114.68 121.25 113.58 126.08 120.30

Lithovit 0.5 g/l 84.25 78.67 65.46 76.12 87.75 62.11 58.60 69.49 

Lithovit 1.0 g/l 88.22 85.24 75.99 83.15 94.83 68.98 78.72 80.85 

Lithovit 1.5 g/l 100.69 93.05 109.36 101.03 101.32 71.72 92.81 88.62 

Diatoms 100 cm3 + Kristalon 2 g 169.61 122.60 121.28 137.83 147.92 104.47 175.10 142.50

Diatoms 100 cm3 + Lithovit 1.0 g/l 125.94 92.44 98.03 105.47 113.73 78.97 100.412 97.71 

Mean a 113.31 94.91 89.14  113.07 85.83 92.05  
LSD at 0.05 for           
Cultivars (a)  8.72  10.17 
Treatment(b)  17.44  20.35 

Interaction (a × b)  30.21  35.25 
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Table 7. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on fresh weight of root (g/plant) in two seasons 

Season   First season (2013)  Second season (2014) 

Cultivars (a)  
Treatment (b) 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Red 
(San 

Diego) 

Yellow 
(Butterfly) 

Orange 
(Peach 

Schnapps) 

Mean 
b 

Control 68.12 21.25 29.06 39.48 67.39 16.46 39.17 41.01 

Kristalon 1 g 84.81 31.60 51.55 55.99 96.98 26.92 45.95 56.62 

Kristalon 2 g 124.62 42.62 54.71 73.98 102.37 38.67 46.41 62.48 

Kristalon 4 g 134.06 58.81 68.95 87.27 112.30 51.17 64.75 76.07 

Diatoms 50 cm3 83.40 49.05 59.72 64.06 87.12 40.46 64.37 63.98 

Diatoms 100 cm3 131.48 76.65 89.07 99.07 101.34 53.18 88.40 80.97 

Diatoms 200 cm3 150.53 97.47 112.62 120.20 111.60 91.19 98.84 100.57 

Lithovit 0.5 g/l 70.68 25.32 53.40 49.80 73.87 21.81 45.55 47.08 

Lithovit 1.0 g/l 76.81 37.10 58.37 57.43 76.33 29.14 68.41 57.96 

Lithovit 1.5 g/l 88.70 52.27 78.21 73.06 91.40 36.33 79.15 68.96 

Diatoms 100 cm3 + Kristalon 2 g 137.70 87.72 99.17 108.20 119.35 104.86 102.14 108.78 

Diatoms 100 cm3 + Lithovit 1.0 g/l 110.01 72.90 68.09 83.67 86.56 65.24 88.59 80.13 

Mean a 105.08 54.40 68.58  93.88 47.95 69.31  

LSD at 0.05 for         

Cultivars (a)  4.73  6.53 

Treatment (b)  9.46  13.07 

Interaction (a × b)  16.38  22.36 

     

and 100.57 (g), respectively. In contrast the 
lowest values were obtained as a result of 
untreated plants (control), giving 39.48 and 
41.01 g in the first and second seasons, 
respectively. The interaction, cleared that, the 
highest records were obtained from supplying 
plants of Hibiscus cv. “San Diego” with  
Diatoms at 200 cm3/pot in the first season and 
same cultivar applied with Diatoms at 200 cm3/ 
pot + Kristalon (2 g/pot) in the second season, 
giving 150.53 and 119.35 g, in the first and 
second season, respectively. Whereas the lowest 
fresh weight of roots were obtained from 
“Butterfly” cv. combined with control treatment in 
both seasons. 

Chemical Constituents 

Data exhibited in Tables 8, 9, 10 and 11 
show the effect of different Hibiscus cultivars, 
fertilizations treatments and their interaction on 
chemical constituents in leaves in the second 
season. 

Total carbohydrates (%) 

Data presented in Table 8 reveal the effect of 
different Hibiscus cultivars, fertilization treatments 
and their interaction on total carbohydrates 
percentage in leaves in the second season. The 
different Hibiscus cultivars slightly differed in 
their contents of total carbohydrates in leaves as 
indicated in Table 8. However, it could be 
mentioned that either Hibiscus cv. San Diego or 
Hibiscus cv. Peach Schnapps were obtained the 
highest total carbohydrates (%) in leaves (29.53 
and 28.11%, respectively). Meanwhile, Hibiscus 
cv. Butterfly recorded the lowest mean in this 
concern (26.05%). All fertilizer treatments 
caused an increment in total carbohydrates (%) 
in leaves comparing with that recorded from 
untreated plants (control) as seen in Table 8. 
However treating plants with the combination of 
Diatoms at 100 cm3 + Kristalon at 2 g was the 
best treatment used in raising total 
carbohydrates, followed in  the  second  rank  by  
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Table 8. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on total carbohydrates (%) in leaves in the second season (2014) 

Cultivars (a)

Treatment (b) 

Red flowers 
(San Diego)  

Yellow flowers 
(Butterfly) 

Orange flower  
(Peach Schnapps) 

Mean 
b 

Control 21.72 16.24 19.38 19.11 

Kristalon 1 g 30.33 25.97 28.37 28.22 

Kristalon 2 g 31.93 28.41 30.48 30.27 

Kristalon 4 g 33.01 30.77 31.94 31.90 

Diatoms 50 cm3 26.81 25.01 25.06 25.62 

Diatoms 100 cm3 28.39 27.68 28.04 28.04 

Diatoms 200 cm3 31.105 28.82 29.29 29.74 

Lithovit 0.5 g/l 24.07 15.54 22.96 20.86 

Lithovit 1.0 g/l 25.77 22.06 24.04 23.96 

Lithovit 1.5 g/l 29.91 25.91 28.42 28.08 

Diatoms 100 cm3 + Kristalon 2 g 36.86 33.96 36.34 35.72 

Diatoms 100 cm3 + Lithovit 1.0 g/l 34.48 32.30 33.13 33.30 

Mean a 29.53 26.05 28.11  

 

plants received the combination of Diatoms at 
100 cm3 + Lithovit at 1.0 g/l, whereas supplying 
plants with Kristalon at 4 g/l occupied the third 
rank in raising the same constituent (35.72, 
33.50 and 31.90%, respectively). On the 
contrary, the lowest values were obtained as a 
result of untreated plants (control) and plants 
which received Lithovit at 0.5 g/l recording 
(19.11 and 20.86%, respectively). The other 
treatments gave an intermediate effects in this 
regard. Concerning the interaction, highest 
values were gained as a result of treating either 
Hibiscus cv. Peach Schnapps or Hibiscus cv. 
San Diego with either the combination of 
Diatoms at 100 cm3 + Kristalon at 2 g/l or the 
combination of Diatoms at 100 cm3 + Lithovit at 
1.0 g/l as well as plants of Hibiscus cv. Butterfly 
which supplied with the combination of Diatoms 
at 100 cm3 + Kristalon at 2 g/l. These treatments 
registered 36.34, 33.125, 36.86, 34.475 and 
33.96%, respectively. In contrast the lowest 
values were obtained from plants of Hibiscus cv. 
Butterfly  which received Lithovit  at 0.5 g/l 
(15.54%), as well as for untreated plants with 
fertilization of the three cultivars (19.375, 21.72 

and 16.24% for Peach Schnapps cv., San Diego 
cv. and Butterfly cv., respectively). 

Nitrogen (%) 

Slight differences in N (%) in leaves were 
observed among the different Hibiscus cultivars 
(Table 9). However, it could be mentioned that 
Peach Schnapps cultivar produced the highest N 
(%) in leaves, followed by San Diego cultivar, 
which occupied the second rank, then came the 
Butterfly cultivar recording the lowest value in 
this regard.  It is evident from data scored in 
Table 9 the clear increment in N (%) in leaves 
due to treating plants with Diatoms at 200 cm3, 
or at 100 cm3, Kristalon at 4 g/pot and the 
combination of Diatoms at 100 cm3 + Kristalon 
at 2 g/pot, occupying the first, second, third and 
fourth ranks in raising N (%) in leaves, 
registering 2.12, 2.07, 2.00 and 1.93%, 
respectively. In contrast, the lowest values were 
a result of treating  plants with Diatoms at 50 
cm3, Lithovit at 1.0 g/l, Lithovit at 1.5 g/l and 
the combination of Diatoms at 100 cm3 + 
Lithovit at 1.0 g/l recording only 1.69, 1.62, 
1.61 and 1.61%, respectively. 
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Table 9. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on N (%) in leaves in the second season (2014) 

                    Cultivars (a)

Treatment (b) 

Red flowers 
(San Diego)  

Yellow flowers 
(Butterfly) 

Orange flowers 
(Peach Schnapps) 

Mean 
b 

Control 1.96 1.48 2.10 1.84 

Kristalon 1 g 1.70 1.66 1.93 1.76 

Kristalon 2 g 1.61 1.82 1.91 1.78 

Kristalon 4 g 1.82 2.10 2.10 2.00 

Diatoms 50 cm3 1.54 1.68 1.86 1.69 

Diatoms 100 cm3 2.10 2.03 2.10 2.07 

Diatoms 200 cm3 2.24 2.10 2.03 2.12 

Lithovit 0.5 g/l 1.75 1.96 1.96 1.89 

Lithovit 1.0 g/l 1.85 1.68 1.33 1.62 

Lithovit 1.5 g/l 1.47 1.75 1.61 1.61 

Diatoms 100 cm3 + Kristalon 2 g 1.99 1.67 2.15 1.93 

Diatoms 100 cm3 + Lithovit 1.0 g/l 1.77 1.26 1.81 1.61 

Mean a 1.82 1.77 1.91  

     

Phosphorus (%) 

Slight differences in P (%) in leaves were 
observed among the different Hibiscus cultivars 
(Table 10). However, it could be mentioned that 
Butterfly cultivar was the best in containing P 
(%) in leaves, followed by Schnapps cultivar 
and then came San Diego cultivar (0.39, 0.37 
and 0.33%, respectively). Supplying plants with  
Diatoms at 50 cm3, Diatoms at 200 cm3 and the 
combination of Diatoms at 100 cm3 + Kristalon 
at 2 g/l caused a clear increment in P (%) in 
leaves comparing with that gained from the 
other treatments used, giving 0.47, 0.47 and 
0.45%, respectively. In contrast, the lowest 
records were resulted from treating plants with 
Kristalon at either 1 or 2 g, recording 0.25 and 
0.29%, respectively. The other treatments gave 
an intermediate effect in this concern. Regarding 
the interaction, the highest values of P (%) in 
leaves were obtained as a result of receiving San 
Diego cv. either Diatoms at 50 cm3 or at 200 
cm3, scoring 0.53 and 0.575%, respectively. On 
the contrary, the lowest values were belongs to 
plants of Schnapps cv. which received Kristalon 

at 1 g/pot, plants of San Diego cv. which 
received Kristalon at 1 and 2 g/pot, as well as 
Lithovit at 1.0 g/l, registering 0.235, 0.23, 0.235 
and 0.225%, respectively. 

Potassium (%) 

The highest K (%) in leaves was obtained by 
Hibiscus cv. Butterfly cultivar (Table 11). 
Meanwhile, the second rank was the content of 
Hibiscus cv. San Diego. The third rank was of 
Hibiscus cv. Peach Schnapps, scoring 2.20, 1.96 
and 1.90%, respectively. Supplying plants with 
Lithovit at 0.5, 1.0 and 1.5 g/l and Kristalon at 4 
g/l gave the highest values of K (%) in leaves, 
registering 2.16, 2.24, 2.13 and 2.10%, 
respectively. In contrast, untreated plants with 
fertilization (control) or those which received 
the combination of Diatoms at 100 cm3 + 
Lithovit at 1.0 g/l gave the lowest means in this 
respect, registering only 1.77 and 1.75%, 
respectively. The other treatments revealed an 
intermediate effects in this concern. With regard 
to the interaction, data presented in Table 11 
reveal the prevalence of Hibiscus cv. Butterfly 
which received  Diatoms  at 50 cm3,  Lithovit  at  
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Table 10. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on P (%) in leaves in the second season (2014) 

Cultivars (a)

Treatment (b) 

Red flowers 
(San Diego) 

Yellow flowers 
(Butterfly) 

Orange flower 
(Peach Schnapps) 

Mean 
b 

Control 0.275 0.465 0.485 0.41 

Kristalon 1 g 0.235 0.275 0.235 0.25 

Kristalon 2 g 0.23 0.285 0.355 0.29 

Kristalon 4 g 0.25 0.42 0.29 0.32 

Diatoms 50 cm3 0.53 0.45 0.44 0.47 

Diatoms 100 cm3 0.23 0.41 0.425 0.36 

Diatoms 200 cm3 0.575 0.475 0.35 0.47 

Lithovit 0.5 g/l 0.25 0.295 0.26 0.27 

Lithovit 1.0 g/l 0.225 0.355 0.265 0.28 

Lithovit 1.5 g/l 0.355 0.37 0.395 0.37 

Diatoms 100 cm3 + Kristalon 2 g 0.44 0.445 0.475 0.45 

Diatoms 100 cm3 + Lithovit 1.0 g/l 0.4 0.415 0.435 0.42 

Mean a 0.33 0.39 0.37  

  

Table 11. Effect of different Hibiscus rosa-sinensis cultivars, fertilizer treatments and their 
interaction on K (%) in leaves in the second season (2014) 

             Cultivars (a)
 

Treatment (b) 

Red flowers 
(San diego) 

Yellow 
flowers 

(Butterfly)  

Orange 
flower (Peach 

Schnapps) 

Mean 

b 

Control 1.70 2.08 1.54 1.77 

Kristalon 1 g 2.10 2.20 1.71 2.00 

Kristalon 2 g 2.11 2.17 1.89 2.06 

Kristalon 4 g 2.00 2.26 2.05 2.10 

Diatoms 50 cm3 1.95 2.38 1.64 1.99 

Diatoms 100 cm3 2.07 2.23 1.78 2.02 

Diatoms 200 cm3 1.95 2.10 1.96 2.00 

Lithovit 0.5 g/l 2.14 2.24 2.11 2.16 

Lithovit 1.0 g/l 2.02 2.38 2.32 2.24 

Lithovit 1.5 g/l 1.98 2.44 1.98 2.13 

Diatoms 100 cm3 + Kristalon 2 g 1.92 2.03 2.2 2.05 

Diatoms 100 cm3 + Lithovit 1.0 g/l 1.65 1.91 1.69 1.75 

Mean a 1.96 2.20 1.90  
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1.0 g/l and Lithovit at 1.5 g/l in raising K (%) in 
leaves, giving 2.38, 2.38 and 2.44%, respectively. 
Meanwhile, the opposite was the right for plants 
of Hibiscus cv. Peach Schnapps untreated with 
fertilization or plants of Hibiscus cv. San Diego 
which supplied with the combination of Diatoms 
at 100 cm3 + Lithovit  at 1.0 g/l which recorded 
the lowest means in this concern (1.54 and 
1.65%, respectively). 

The previous results indicated the prevalence 
of applying the different Kristalon levels in 
improving vegetative growth parameters as plant 
height, number of leaves/plant, number of 
branches/plant and fresh weight of vegetative 
growth. However, the great influence was 
obtained on plant traits due to supplying plants 
with Kristalon may be due to it contains macro 
and micro elements, especially, N,P and K 
elements which play a major role in growth and 
development of any plant, where N is a main 
constituents of all proteins and nucleic acids, 
besides involving P in energy transfer process 
and building of phospholipids and nucleic acids  
(Yeonhee et al. 2000). Meanwhile, potassium is 
a very effective macro element on growth and 
development of the different plants. 
Additionally, enhance translocation of sugar and 
carbohydrates through plant organs, increases 
protein synthesis and different metabolic 
processes (Csirzinsky, 1999). However, the 
superiority of applying Kristalon was also 
confirmed by a lot of scientists on plants. 
(Abou-Dahab, 1996) mentioned that Schefflera 
arboricola cv. Gold Capella plants were sprayed 
with Kristalon. Results revealed that Kristalon 
increased plant height, number of leaves and 
fresh weight of leaves (Saleh et al., 1998) on 
Ficus benjamina reported that the highest level 
of Kristalon (2 g/l) increased plant height, 
number of leaves/plant, branches number of 
plant, and fresh and dry weights of shoots. 
Mansour et al. (2015) on Gladiolus grandiflorus 
reported that using the lower Kristalon level (2 
g) gave the tallest plants and the highest number 
of leaves per plant. Results also showed the 
effect of using Nano fertilizers, this might be 
due to an increase in nutrients use efficiency, 
reduce soil toxicity and minimize the potential 
negative effects associated with over dosage and 
reducing the frequency of the application 
(Naderi and Danesh-Shahraki, 2013). However, 

there are records of the beneficial effects of 
Lithovit on plant growth, (Nassef and Nabeel 
2012) on broccoli cultivars and (Hanafey and 
Abd El-Rahman, 2014) on wheat genotyps. The 
improving of N, P and K in plant tissues as a 
result of treating plants with Kristalon was also 
recorded with (Bazarra et al., 2012) on Gladiolus 
cv. Novalux. 
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من  أصناف ةوالمكونات الكيماوية لثiثتأثير أنواع مختلفة من التسميد علي الصفات المورفولوجية 
 نباتات ھيبيسكس روزا شاينينسس

 ٢مروه محمد سليمان - ٢ على نبيه- ١ منى أحمد درويش- ١عبدالغفور عوض السيد

  مصر- قاھرةجامعة ال - كلية الزراعة - قسم الزينة -١

 مصر -  الجيزة- مركز البحوث الزراعية - معھد البساتين -قسم بحوث الحدائق النباتية  -٢

 ة الزراعة كلي-ة بقسم بساتين الزين) ٢٠١٣/٢٠١٤ -٢٠١٢/٢٠١٣(تم تنفيذ التجربة خxل موسمين زراعيين متتاليين 
 وذو ا�زھار  San Diegoذو ا�زھار الحمراء(لھبسكس من اصناف أ ةلثxثة ھدف تحسين النمو والجودبة، جامعه القاھر

 مستويات من التسميد ة ھذا تمت الدراسة لثxثى وعل،)Peach Schnappsذو ا�زھار البرتقالية و  Butterflyالصفراء 
 سماد طحلبى والكريستالون مخلوط من عناصر النيتروجين  Diatomsسماد نانو و Lithovit(مع بعض المخاليط بينھا 

وضحت النتائج تفوق الصنف  أ وقد،صناف فى كx الموسمينأ ةي الثxثعل) ىوالفوسفور والبوتاسيوم والعناصر الصغر
San Diego  على وزن طازج للنمو الخضرى وأعلى عدد من ا�زھار للنبات وكذلك أ ارتفاع وكذلك ىعلأعطى أ حيث

على عدد من ا�وراق للنبات بينما  أ Peach  Schnappsعطى الصنف أ وفى نفس الوقت ،على وزن طازج للجذورأ
و بخلطه أتالون بمفرده مداد النبات بالكريسإظھر أخر آ ومن جانب ،فرع للنباتعلى عدد من ا�أ Butterflyعطى الصنف أ

على أوأظھرت النتائج كذلك الحصول على ،  تحسين خصائص النبات فى معظم الحا¬تيخرى تفوقا واضحا فأبتسميدات 
على أ جرام ل°صيص بينما تم الحصول علي ٢مداد النبات بالكريستالون بمستوى إ من ا�وراق والفروع للنبات وذلك بعدد

ھذا  ، جرام ل°صيص٤كريستالون بمعدل  بالةللمعامل ةعلى عدد من ا�وراق للنبات كنتيجأوزن طازج للنمو الخضري و
صيص تفوقا واضحا  جرام ل°٢الكريستالون بمعدل + صيص ل² ٣ سم١٠٠وقد اظھر استخدام المخلوط الطحلبى بتركيز 

مداد النبات بالتسميد الطحلبى إدى أعلى عدد من الفروع للنبات وفى نفس الوقت أ و،على ارتفاع للنباتأفى الحصول على 
صناف تأثر كذلك المحتوى الكيماوى للنبات با�، على وزن طازج للجذورأصيص الحصول على ل² ٣ سم٢٠٠بتركيز 
على محتوى من النيتروجين فى أ Peach Schnapps حيث سجل الصنف ة للمعامxت المختلفة وكذلك بالنسبةالمختلف

لى ذلك فقد تم إ ةضاف باµ،على محتوى من الفوسفور والبوتاسيوم فى ا�وراقأ Butterflyوراق وسجل الصنف ا�
 ٣ سم ٢٠٠و أ ١٠٠ات بالتسميد الطحلبى بتركيز مداد النب µة كنتيجوراقا� يعلى محتوى من النيتروجين فأ على الحصول

+ صيص  ل٣² سم١٠٠و بمخلوط التسميد الطحلبى بتركيز أصيص  جرام ل٤²تركيز مداد بالكريستالون بو اµألxصيص 
  ٣ سم٢٠٠و أ ٣ سم٥٠مداد النبات بالتسميد الطحلبى بمعدل إدى ألى ذلك إ ةضاف باµ، جرام ل°صيص٢الكريستالون بمعدل 

 فى ةيادز الحصول على  جرام ل°صيص٢الكريستالون بمعدل +  ل°صيص ٣ سم١٠٠الطحلبى بتركيز التسميد او مخلوط 
 جرام للتر ١٫٥ و ١٫٠ و ٠٫٥دى معامله النبات بسماد النانو بتركيزات أ وفى نفس الوقت ،محتوى ا�وراق من الفوسفور

نتجت النباتات من أا ًيض، أوراق من البوتاسيومعلى محتوى ل²أحصول على  جرام لxصيص ال٤بمعدل أو الكريستالون 
دت معامله أوراق كذلك  ا�يفة على محتوى من الكربوھيدرات الكليأ  San Diegoو أPeach Schnappsصناف أ

على أصيص الحصول على  جرام ل٢²الكريستالون بمعدل + ص صي ل٣² سم١٠٠النباتات بالمخلوط الطحلبى بتركيز 
 ٤- ٢ون بمعدل مداد النباتات بالكريستالإ بةتوصياليمكن من النتائج السابقه ، وراق الكربوھيدرات الكليه فى ا�محتوى من

صيص فى بعض  ل² جرام٢الكريستالون بمعدل + صيص  ل٣² سم١٠٠لمخلوط الطحلبى بتركيز او بأجرام لxصيص 
 .ة الجودةھبسكس عاليتاج نباتات النإالحا¬ت وذلك لتحقيق الھدف من 

 ــــــــــــــــــــــــ
 :المحكمــون 
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