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ABSTRACT 
 

The experimental trait was performed throughout two successive seasons (2011/2012 and 
2012/2013) at the nursery of Horticulture Research Institute, Giza, Egypt, to find out the individual as 
well as the combined effects of different growing media, nitrobin and silicon treatments on growth, 
flowering, corms and cormlets productivity and chemical constituents of leaves and the new corms of 
Freesia refracta cv. Red Lion for achieving the hope of producing plants of good quality. Results 
emphasized that the mixture of sand+ compost was the best medium in improving most of plant traits 
comparing with the other growing media in the two seasons. It elevated vegetative growth height 
(cm.), number of leaves/plant, spike stem length (cm.), fresh weight of cut spike (g.), length of the 
main spike (cm.), number of florets on the main spike and total number of florets/plant, besides 
number of corms/ plot (corms yield), corm circumference (cm.), corm fresh weight (g.), as well as 
number of cormlets/plot (cormlets yield) and cormlet fresh weight (g.) in both seasons. Meanwhile, 
the worst results were obtained due to using sandy medium in plantation, but it induced the earliest 
flowering in both seasons. On the other side, silicon was the best applied treatment for improving 
plant characters in both seasons. It gave the utmost high values of number of leaves/plant, raised spike 
stem length and diameter besides it elevated fresh weight of cut spike, length of the main spike, 
number of florets on the main spike, total number of florets/plant, number of corms and cormlets/plot, 
(corms and cormlets yield) and corms and cormlets fresh weight, but delayed flowering. Nitrobin 
fertilization occupied the second rank for improving the aforementioned traits in the two seasons. In 
contrast, untreated plants (control) resulted in the lowest means in this regard. 

Chemical constituents of leaves and new formed corms were also affected by the different 
treatments used in the current study, showing the beneficial effect of growing plants in the mixture of 
sand+ compost medium for improving some constituents of either leaves or new formed corms. It was 
the best in raising total carbohydrates content as well as (N, P and K %) with occupying the first rank 
in this concern, followed by that obtained from the mixture of sand+ sewage sludge in the two 
seasons. Meanwhile, silicon followed in the second rank by nitrobin for improving total carbohydrates 
and minerals % in the leaves and new formed corms in the two seasons. 

From the aforementioned results, it could be recommended that planting of Freesia refracta cv. 
Red Lion in the mixture of sand+ compost medium (1:1, v/v) with supplying silicon to as plants a soil 
dressing at the level of 2 g/plant for obtaining high plant growth and quality with improving their 
chemical constituents, besides protecting environments from pollution and getting a safe and clean 
product. 
 
Keywords: Freesia refracta cv. Red Lion, growing media, silicon and nitrobin. 

Introduction 
 

Freesia (Family, Iridaceace) is a corms plant (Bailey, 1963). The freesia flowers are popular in 
the European markets and could be easily transported since they are light in weight. However, the 
cultivation of freesia was limited until the beginning of this century because flowers were of few 
colures. After the introduction of new species and the establishment of many hydrides having a wide 
variety of colures, freesia has become an important ornamental plant for export and local market. 

Growing media play a major role in plant growth and development. They act as plant support, 
serve as a source of water and essential plant nutrients and permit the diffusion of oxygen to the roots. 
Sandy soil has poor hydrophysical properties i.e. high rate of evaporation, porosity, lack of the 
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organic matter, less water holding capacity and limited nutrient elements content. Researches are 
interested in improving the physical status of soils, under reclamation in order to solve the problem of 
the poor soil and obtain satisfactory plant growth. Soil conditioners are widely utilized to compensate 
the limited supply of nutrients as well as increase water efficiency (John and David, 2000). Amending 
with the organic compost and supplying into sandy soil proved highly beneficial effects on both soil 
properties and plant growth. Decomposition of compost allows more releasing of inorganic elements 
in an available form to be easily uptaken by the plant roots. In addition, organic acids released during 
decomposition help more releasing of nutrients from the mineral portion of the soil (Shanks and 
Gouin, 1985). As the organic matter decompose, it becomes chemically altered; this change gives it a 
negative charge that attracts and holds inorganic elements such as K, Ca, Mg and other micronutrients 
in forms that make them available for the growing plants. Elements “held” by organic matter can be 
easily washed by rain (Wallace and Wallace, 1990). Organic matter absorbs water like sponge, 
increases soil moisture for a long time, thus water use efficiency (WUE) could be improved (John and 
David, 2000). Sewage sludge proved highly beneficial effect on sandy and calcareous soils and has 
been described as the most suitable organic conditioner for the desert soil (Askar, 1988) and also as a 
slow release fertilizer in potting media to eliminate the need for additional fertilizer (Gouin, 1994). 
Few information are available on the effect of growing media on growth and development of Freesia 
refracta plant. So, the literature on other bulbs is indispensable in this regard. Abass (2003) on 
Polianthes tuberosa, found that adding the sewage sludge at the high level (15%) reduced the time to 
flowering, increased number of florets/spike, leaves dry weight, number of bulbs as well as leaf 
content of N, P and K. Nady and Hassanien (2004) on Dahlia pinnata, concluded that poultry manure 
at the high rate (80 m3/fed) surpassed other organic treatments in augmenting different vegetative 
growth characters, flowering parameters, roots production and chemical constituents. Hassanien and 
El-Sayed (2009) on gladiolus cv. Eurovision, mentioned that vegetative growth (leaf length, number 
of leaves/plant and leaves dry weight) and flowering aspects (length of spike, rachis length, number of 
florets/spike) were gradually increased by increasing the level of organic fertilizer (0, 4, 8 and 12 
l/Fed). Abdel-Sattar et al. (2010) on Polianthes tuberosa, stated that planting in sand+compost 
mixture (3:1, v/v) induced a clear prevalence in most vegetative measurements and produced higher 
quality and quantity of bulbs and bulblets, whereas planting in sand+sewage sludge (3:1, v/v) mixture 
led to increase the content of N, P, K and amino acids and total, reduced and non-reduced sugars in 
the new formed bulbs. El-Sayed et al. (2012) on Freesia refracta cv. Red Lion, concluded that 
growing cormels in sand+sewage sludge medium (3:1, v/v) proved its mastery in producing the 
highest vegetative growth traits and gave rise to some extent corms yield, fresh weight of new corms, 
corms circumference and fresh weight of cormels, besides it increased N and P% in the new corms. 

Biofertilizers are preparations containing one or more of beneficial microorganisms that can 
release nutrients from rocks and organic matter in the soil to become available for plants. Moreover, 
using of biofertilizers has become one of the most important requirements to protect environments 
from pollution, besides getting a safe and clean product. Also, biofertilizers contain microorganisms, 
which may fix atmospheric N, in a free living state, e.g. Azotobacter and Azospirillum. These bacteria 
secrete some growth promoting factors, e.g. gibberellin, cytokinin-like substances, auxins and some 
vitamins such as thiamine, riboflavin, pyridoxine, nicotinic and pantothenic acids (Darwish, 2002). 
Quoreshi (2003) stated that inoculation with mycorrhizal fungi enhanced growth and nutrients uptake 
by Picea mariana seedlings. Linderman and Davis, (2003) claimed  that mycorrhizal inoculation in 
the medium composed of 30, 45 and 60% coir (coconut fiberdust) improved growth and internal 
constituents of Tagetes petula and Teucrium fraticans, but growth of Lavandula angustifolia was 
depressed.  

El-Sayed et al (2009) concluded that application of nitrobin maximized vegetative and root 
growth production of new plants and active constituents content of Nephrolpis exaltata. Moreover, 
Boshra and Amal (2012) on Ixora amabilis, claimed that combining NPK mixture at 2 g/pot with 
nitrobin at 5 g/pot doubled means of the different growth parameters. 

Silicon was also used beneficially in improving growth characters of many plants. Epstein 
(1994 and 1999) stated that silicon (Si) is not considered as essential plant nutrient, however, several 
plant species showed improved disease resistance, biotic stress tolerance and altered morphological 
traits when Si is present. Cavins et al (2010) stated that silicon is a non-essential nutrient for most 
plants. However, in the field crops it is known to affect plant growth and quality, photosynthesis, 
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transpiration and enhance plant resistance to stresses such as drought. On gerbera reported that flower 
diameter was increased with sodium silicate foliar sprays. Mattson and Leatherwood (2010) stated 
that among the several floriculture species studied response to K2O3Si at 550 mg/l was variable. The 
most frequent response to K2O3Si supplementation was an increase in flower diameter and plant 
height as in Zinnia. They added that silicon (Si) has an active role in plant physiology. It is a 
beneficial nutrient that improves biotic and abiotic stress tolerance of several crop species. Debicz and 
Wroblewska (2011) reported that three cultivars of seasonal ornamental plant species: creeping Zinnia 
Sanvitalia speciosa “Sunbini”, vervain Verbena “Patio Blue” and Purslance Portulaca umbractiola 
“Dun Red” subjected to different concentrations of actosol preparation being an equivalent of 60, 120 
and 180 mg, applied three times by spraying, proved the beneficial effect of silicon on plant 
development of Verbena and number of shoots of all examined plant species. The higher 
concentrations of applied actosol were gave higher number of shoots the plants developed. Plants 
treated with actosol also produced a higher number of buds and flowers or inflorescence. Gerami et 
al. (2012) noticed that potassium silicate at 100 mg/l on rice had a positive effect on morphological 
characters. In addition, the contents of chlorophyll a, b and total chlorophyll increased. Lime et al. 
(2012) reported that with K2SiO3 treatment at 200 mg/l, fresh weight in begonia and pansy increased. 
Chlorophyll content in begonia increased with K2SiO3 at 100 mg/l. Mirabbssi et al. (2013) reported 
that potassium silicate at 25 mg/l increased number of florets per plant and chlorophyll index in 
Asiatic lily cv. “Brunello”, Roshdy (2014) found that application of potassium silicate at 100 mg/l 
was very effective on stimulating all growth characters of Grand Naine banana plants.  

Therefore, the work embodied in this paper was an attempt to improve Freesia refracta cv. Red 
Lion plant characters by using different growing media in plantation, besides supplying plants with 
either biofertilizer of nitrobin or with silicon. 
 
Materials and Methods 
 

The present experiment was conducted throughout two successive seasons (2011/2012 and 
2012/2013) at the nursery of Horticulture Research Institute, Giza, Egypt. It intended to find out the 
individual as well as the combined effects of different growing media and fertilization treatments on 
growth, flowering, corms and cormlets productivity and chemical constituents of the new formed 
corms of Freesia refracta cv. Red Lion. 
 
Plant materials: 
 
    Corms of 6-7 cm. circumference were selected to study their response to the different growing 
media and fertilization treatments and their interaction. 
 
Growing media: 
     Sand 
     Sand + compost (1:1, v/v). 
     Sand + sewage sludge (3:1, v/v). 
          Physical and chemical properties of sandy medium are presented in Table (a) and main 
chemical properties of compost and sewage sludge are exhibited in Tables (b and c, respectively). 

 
Table a: Physical and chemical properties of sandy medium used in plantation.  
Soil 
 

Particle size distribution % Field 
Capcity% 

S.p% pH E.C. 
Dsm-

1 

Cations (meq/l) Anions (meq/l) 
Coarse 
Sand 

Fine 
Sand 

Clay Silt Ca++ Mg++ Na+ K+ HCo3
- Cl- SO4

- 

Sandy 88.04 3.21 0.72 8.03 13.0 21.07 7.8 3.46 13.46 4.98 20.40 0.62 2.40 14.50 22.56 

 
Table b: Chemical properties of the used compost. 
Organic 
additive 
type 

Macro elements % Micro elements (ppm) 
O.C.% O.M% C/N 

Ratio 
pH E.C. 

Dsm-1 
N P K Ca Mg Zn Fe Mn Cu  

12.54 
 
21.56 

 
8.90 

 
8.11 

 
4.10 Compost 1.41 0.47 1.82 0.17 0.74 28.46 10.21 110 46 
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Table c: The main chemical characteristics of the used sewage sludge. 
Properties Value 
EC (1:20 extraction) dSm-1 2.10 
pH (1:10 suspension) 7.10 
Organic matter % 49.30 
Total nitrogen % 2.50 
Moisture content % 7.00 
Bulk density(g cm-3) 0.51 
 P K Mg Ca 
Soluble macronutrients (mg.kg-1) 7.40 40 39 360 
Total macronutrients (mg.kg-1) 3150 2585 8367 44000 
 Fe Mn Zn Cu 
Extractable micronutrients (mg.kg-1 by DPTPA at pH7.3) 455 59 604 38 
Total micronutrients (mg.kg-1) 23031 413 2159 1035 
 Pb Ni Cd Co 
Extractable heavy metals (mg.kg-1 by DPTPA at pH 7.3) 25 30 2.10 1.40 
Total heavy metals (mg.kg-1) 638.0 119.50 30.40 34.20 

 

Fertilization 

     - Silicon"SiSO4" extracts (from Stimuli World Trading Company in Egypt). 
     - Nitrobin (a biofertilizer contains a specific clone of Azotobacter chroococcum). 
 
 Procedure 
 

The corms were planted on October 1st in 20-cm.-diameter plastic pots (one corm/pot) filled 
with about 2.5 kg. /pot of the mixture of the three types of growing media (sand, sand/compost 1:1, 
v/v and sand /sewage sludge (3:1, v/v). The pots of every type of growing medium were redivided 
into three groups for studying the effect of the different fertilization treatments (control, nitrobin and 
silicon). 

The layout of the experiment in the two seasons was a factorial experiment in randomized 
complete block design (RCBD) with three replicates. Every treatment contained 12 corms (4 
corms/experimental unit). The main factor was type of growing media, whereas sub factor was 
fertilization treatments. 
Silicon and nitrobin fertilization were applied as a soil dressing at the rate of 2 g/plant, seven times at 
15 days intervals commencing from October 28 th to February 19 th in both seasons, besides untreated 
control plants which were left without fertilization. 

Regular agricultural practices such as weeding, watering… etc were carried out whenever 
necessary. Every pot received 15% of its volume fresh water in every irrigation. 

Data were registered as follows: vegetative growth height (cm.), No. of leaves/plant at 
flowering stage, No. of days from planting to the first flower bud opening (flowering date), spike stem 
length (cm.), spike stem diameter (mm.), length of the main spike (cm.), No. of flowers on the main 
spike, No. of spikes/plant, total number of flowers/plant, fresh weight of cut spike (g), No. of the 
produced corms/experimental unit (corms yield), corm fresh weight (g), corm circumference (cm.), 
No. of the produced cormlets/experimental unit (cormlets yield) and cormel fresh weight (g). 
Data were then tabulated and statistically analyzed according to SAS computer program (1994) using 
Snedecor and Cochran (1980) for detecting the significance level among the means of the various 
treatments. 

Chemical analysis of the leaves and new corms were determined in dry samples as total 
carbohydrates were determined by using colorimetric method given by Smith et al (1956), Nitrogen 
was determined by micro-Kjeldable apparatus (Blake, 1965). Phosphorus was colorimetrically 
determined in the acid digested using ascorbic acid method (John, 1970), and Potassium was 
determined using flame photometer (Dewis and Freitas, 1970). 
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Results and Discussion 

  
Effect of growing media, nitrobin, silicon and their interaction on vegetative growth 
parameters. 
 
    Evidently, data registered in Table (1) show that using the mixture of sand+ compost medium 
raised to some extent vegetative growth height with insignificant effect were compared with that 
gained from the other growing media in both seasons. Silicon and nitrobin on the other side as well as 
the interaction between growing media and silicon and nitrobin treatments revealed also insignificant 
effect on such parameter in the two seasons. 
    
Table 1: Effect of growing media, nitrobin, silicon and their interaction on vegetative growth height 

(cm) and number of leaves/plant of Freesia refracta cv. Red Lion during the two seasons 
(2011/2012- 2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

Vegetative growth height  
(cm) 

Number of leaves 
/plant 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

Sand 

Control 23.00 20.67 7.47 7.25 
Nitrobin 23.67 21.67 8.48 8.17 
Silicon 23.67 22.33 8.78 8.40 
Mean   23.44 21.56 8.24 7.94 

Sand+ 
compost 

Control 23.67 22.83 8.50 8.27 
Nitrobin 25.66 25.00 9.33 9.66 

Silicon 24.33 23.67 11.00 10.53 
Mean   24.56 23.83 9.61 9.49 

Sand+ 
sewage sludge 

Control 23.90 21.00 8.33 8.00 
Nitrobin 24.00 22.00 9.00 8.33 

Silicon 24.15 21.33 9.67 9.48 

Mean   24.05 21.44 9.03 8.60 
Control 23.56 21.44 8.10 7.84 
Nitrobin 24.34 22.89 8.78 8.67 
Silicon 24.07 22.33 9.81 9.47 

L.S.D. Media Treatment (A) N.S N.S 1.252 1.135 
L.S.D. Treatments (B)  N.S N.S 1.252 1.135 
L.S.D.  AX B N.S N.S 2.538 2.531 

 
On the other hand, growing media as well as nitrobin and silicon treatments revealed significant 

effect on number of leaves/ plant in both seasons, where the utmost high values were gained due to 
growing plant in the mixture of sand+ compost as well as with applying silicon treatment in the two 
seasons. Meanwhile, the interaction proved the mastery of growing plants in the mixture of sand+ 
compost with treating plants with silicon in for improving such trait in the two seasons. In contrast, 
the least scores of the same trait were gained due to growing plants in sandy medium untreated with 
either nitrobin or silicon. 
 
Effect of growing media, nitrobin and silicon and their interaction on flowering traits. 
 

Highest records were obtained for number of flowers on the main spike Table (2) as a result of 
growing plants in the mixture of sand+ compost in the two seasons. Also, treating plants with silicon 
was the best treatment used for raising the same parameter in both seasons. The interactions on the 
other side revealed the significant clear increment of the same trait resulting from growing plants in 
the mixture of sand+ compost with receiving plants silicon treatment in the two seasons. 

On the other hand, insignificant effects on number of spikes/plant and total number of 
flowers/plant were noticed as a result of using the different treatments in the two seasons. However, it 
could be mentioned that using the mixture of sand+ compost medium in plantation with applying 



Middle East J. Agric. Res., 7(4): 1381-1394, 2018 
ISSN: 2077-4605 

1386 

silicon treatment increased to some extent the registered values comparing with that gained from the 
other treatments used in the two seasons. 
 
Table 2: Effect of growing media, nitrobin, silicon and their interaction on number of flowers on 

spike, number of spikes/plant and total number of flower/plant of Freesia refracta cv. Red 
Lion during the two seasons (2011/2012- 2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

Number of flowers  
on the main spike 

Number of spikes 
/plant 

Total number of 
flowers/plant 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

Sand 

Control 5.33 5.02 1.83 1.67 11.67 12.33 
Nitrobin 5.67 5.33 2.17 2.83 12.00 13.33 
Silicon 6.32 6.00 2.17 2.00 12.67 14.00 
Mean   5.67 5.45 2.06 2.17 12.11 13.22 

Sand+ 
compost 

Control 6.00 5.90 2.50 3.67 12.67 14.09 

Nitrobin 6.67 6.33 2.67 4.00 13.00 14.40 

Silicon 7.17 7.00 3.00 4.67 14.67 15.16 
Mean   6.72 6.44 2.72 4.11 13.44 14.50 

Sand+ 
sewage 
sludge 

Control 5.67 5.67 2.33 2.33 12.77 14.00 
Nitrobin 6.33 6.12 2.72 2.87 13.11 14.33 

Silicon 6.50 6.23 2.67 3.33 13.33 15.00 

Mean   6.17 5.98 2.50 2.78 13.00 14.44 
Control 5.67 5.53 2.22 2.56 12.33 13.44 
Nitrobin 6.22 5.78 2.44 2.83 12.67 14.00 
Silicon 6.56 6.44 2.61 3.33 13.56 14.72 
L.S.D. Media Treatment (A) 0.753 0.847 N.S N.S N.S N.S 
L.S.D. Treatments (B)  0.753 0.847 N.S N.S N.S N.S 
L.S.D.  AX B 1.278 1.441 N.S N.S N.S N.S 

   
Data exhibited in Table (3), exert that the earliest flowering was obtained due to using sandy 

medium in plantation in the two seasons, whereas, the latest one was a result of growing plants in the 
mixture of sand+ compost medium in both seasons. Meanwhile, the mixture of sand+ sewage sludge 
medium gave an intermediate effect in this regard in both seasons. Silicon treatment, on the other side, 
tended to delay flowering than that gained from untreated control plants or treated with nitrobin in 
both seasons. Concerning the interaction, it is obvious from the recorded values, that the earliest corm 
flowering was a result of growing plants in sand medium untreated with either nitrobin or silicon in 
both seasons, whereas, the opposite was the right of corms grown in the mixture of sand+ compost 
and treated with silicon which gave the latest flowering in both seasons. 

Data outlined on the effect of growing media on spike stem length indicate that growing corms 
in the mixture of sand+ compost was the best for augmenting spike stem length in both seasons, 
followed without significant differences by those grown in the mixture of sand+ sewage sludge, 
whereas, the shortest one was a result of untreated control plants in the two seasons. On the other 
hand, applying silicon, was the best fertilizer treatment used in raising spike stem length in the two 
seasons, followed without significant difference by those which received nitrobin treatment, 
occupying the second rank in this regard, whereas, the shortest one was registered as a result of 
untreated control plants in the two seasons. In the matter, of the interaction, corms planted in the 
mixture of sand+ compost and received silicon treatment proved mastery for augmenting spike stem 
length in the two seasons. In contrast, corms planted in sandy medium untreated with either nitrobin 
or silicon gave the highest scores in the two seasons.  

With regard to the effect of different treatments on spike stem diameter, data exhibited in Table 
(3) reveal insignificant effects on such trait in the two seasons. However, it could be mentioned that 
growing plants in either the mixture of sand+ sewage sludge or that grown in the mixture of sand+ 
compost caused an increment in spike stem diameter. Meanwhile, receiving plants silicon treatment 
raised to some extent the same parameter comparing with that gained from either nitrobin or silicon 
treatments used, likewise the interaction behaved also the same direction mentioned in both seasons. 
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Table 3: Effect of growing media, nitrobin, silicon and their interaction on No. of day from planting 
to flowering, spike stem length (cm) and spike stem diameter (mm.) of Freesia refracta cv. 
Red Lion during the two seasons (2011/2012- 2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

No. of day from  
planting to flowering 

Spike stem  
length 
 (cm ) 

Spike stem 
diameter 

 (mm) 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 

Sand 

Control 161.00 157.00 15.38 15.23 2.50 2.27 
Nitrobin 162.00 157.67 16.33 16.33 2.66 2.30 
Silicon 163.00 159.33 16.67 16.45 2.80 2.43 
Mean   162.00 158.00 16.13 16.01 2.68 2.33 

Sand 
+ 

compost 

Control 163.00 160.00 17.05 16.95 2.73 2.37 

Nitrobin 164.00 161.67 18.00 17.89 2.87 2.40 

Silicon 165.67 163.33 19.00 18.80 2.93 2.50 
Mean   164.22 161.67 18.05 17.88 2.84 2.42 

Sand 
+ 

sewage 
sludge 

Control 162.67 157.33 16.57 16.67 2.60 2.40 
Nitrobin 163.33 158.33 17.40 17.33 2.97 2.47 

Silicon 163.67 159.00 17.95 17.46 3.03 2.57 

Mean   163.22 158.22 17.00 17.15 2.87 2.48 
Control 162.22 158.11 16.33 16.28 2.63 2.34 
Nitrobin 163.11 159.22 17.24 17.05 2.83 2.38 
Silicon 164.11 160.56 17.87 17.57 2.92 2.50 
L.S.D. Media Treatment (A) 1.626 1.170 1.445 1.260 N.S N.S 
L.S.D. Treatments (B)  1.626 1.170 1.445 1.260 N.S N.S 
L.S.D.  AX B 2.025 1.830 2.850 2.568 N.S N.S 

  
On the other hand, fresh weight of cut spike was not significantly affected by growing media, 

either nitrobin or silicon treatments or their interaction in both seasons. However, it could be 
mentioned that the mixture of sand+ compost, was the best in this regard for improving such trait, 
followed without significant difference by the mixture of sand+ sewage sludge in the two seasons. 
Moreover, using silicon treatment was the best treatment used in raising the same trait. Also, data 
presented in Table (4) exert increment in such trait due to using sand+ compost medium in plantation, 
with receiving plants silicon treatment in both seasons. 

The significantly highest value of the length of the main spike was observed as a result of using 
the mixture of sand+ compost in plantation, followed without significant differences by plants grown 
in the mixture of sand+ sewage sludge in the two seasons. Supplying plants with silicon proved its 
mastery in raising the length of the main spike in comparison with that gained from nitrobin treatment 
in the two seasons. Referring to the interaction, growing plants in the mixture of sand+ compost with 
receiving plants silicon showed their superiority in producing the longest main spike in the two 
seasons. 

 
Effect of growing media, fertilizer treatments and their interaction on   corms and cormlets 
traits. 

Effect on corms  
As shown from data exhibited in Table (5), number of corms (corms yield), corm fresh weight 

and corm circumference as influenced by the different treatments used did not reach the level of 
significance in both seasons. However, it could be mentioned that the mixture of sand+ compost 
medium succeeded to some extent to raise the previous traits in the two seasons. Moreover, using 
silicon treatment was the best fertilizer treatment for improving the same traits in the same seasons. 
Meanwhile, the interactions revealed that plants grown in the mixture of sand+ compost medium and 
received silicon was the best treatment used in the two seasons for improving the above mentioned 
traits in the two seasons. 
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Table 4: Effect of growing media, nitrobin, silicon and their interaction on spike stem weight and 
spike height of Freesia refracta cv. Red Lion during the two seasons (2011/2012- 
2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

Fresh weight of cut spike  
(g) 

Length of the main spike 
 (cm) 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

Sand 

Control 5.00 4.00 4.67 4.00 
Nitrobin 6.03 5.03 5.00 4.33 
Silicon 6.23 5.23 5.50 5.00 
Mean   5.76 4.76 5.05 4.44 

Sand+ 
compost 

Control 5.40 4.90 5.33 4.67 

Nitrobin 6.33 5.33 5.67 5.53 

Silicon 7.00 6.00 6.10 6.00 
Mean   6.24 5.41 5.67 5.43 

Sand+ 
sewage sludge 

Control 5.79 4.79 5.00 4.27 

Nitrobin 6.05 5.05 5.33 4.40 

Silicon 6.50 5.50 5.67 4.73 

Mean   6.11 5.14 5.33 4.47 
Control 5.40 4.56 5.00 4.12 
Nitrobin 6.14 5.13 5.33 4.56 

Silicon 6.58 5.57 5.75 5.24 

L.S.D. Media Treatment (A) N.S. N.S. 0.545 1.017 
L.S.D. Treatments (B)  N.S. N.S. 0.545 1.017 
L.S.D.  AX B N.S. N.S. 1.539 1.539 

 
 
Table 5: Effect of growing media, nitrobin, silicon and their interaction on number of corms, corms 

weight and corms circumference of Freesia refracta cv. Red Lion during the two seasons 
(2011/2012- 2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

Number of corms 
Corms weight 

(g/plant) 
Corms 

circumference (cm) 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 

Sand 

Control 3.00 1.67 2.30 2.27 5.00 5.10 
Nitrobin 3.33 2.00 2.56 2.30 5.33 5.33 
Silicon 4.10 2.67 2.95 2.57 6.02 6.06 
Mean   3.48 2.11 2.60 2.38 5.44 5.44 

Sand 
+ 

compost 

Control 4.67 2.33 2.67 2.50 5.33 5.67 
Nitrobin 5.17 3.17 3.10 2.63 6.00 6.05 

Silicon 5.83 4.00 3.37 2.93 7.00 7.33 
Mean   5.22 3.16 3.04 2.68 6.11 6.33 

Sand 
+ 

sewage 
sludge 

Control 4.33 2.67 2.63 2.33 5.50 5.66 

Nitrobin 4.42 2.88 2.73 2.43 5.67 6.17 

Silicon 4.58 3.67 3.20 2.80 6.33 7.00 

Mean   4.44 3.05 2.85 2.52 5.89 6.28 
Control 4.00 2.22 2.53 2.36 5.33 5.44 
Nitrobin 4.30 2.61 2.79 2.45 5.67 5.83 
Silicon 4.83 3.44 3.17 2.77 6.44 6.78 
L.S.D. Media Treatment (A) N.S. N.S. N.S. N.S. N.S. N.S. 
L.S.D. Treatments (B)  N.S. N.S. N.S. N.S. N.S. N.S. 
L.S.D.  AX B N.S. N.S. N.S. N.S. N.S. N.S. 

 
Effect on cormlets 
 

 The effect of different treatments used revealed insignificant effects on the different cormlets 
parameters in both seasons Table (6). However, results show that growing plants in the mixture of 
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sand + compost medium and those which received silicon treatment slightly raised no of cormlets/plot 
(cormlets yield) in the two seasons. Meanwhile, the interaction revealed the same trend. 

The significantly highest records of cormlets fresh weight resulted from corms planted in the 
mixture of sand+compost medium in both seasons. Meanwhile, the best fertilizer treatment in raising 
such parameter was attained due to the effect of silicon application in the two seasons. The 
interaction, on the other side, indicated the prevalence of growing plants in the mixture of 
sand+compost medium with treating plants with silicon as this recorded the highest means in the two 
seasons. 
 
Table 6: Effect of growing media, nitrobin, silicon and their interaction on number of cormlets/plot 

and cormlets weight of Freesia refracta cv. Red Lion during the two seasons (2011/2012- 
2012/2013). 

    Media 
Treatment 

(A) 

Treatment 
(B) 

Number of cormlets/plot Cormlets fresh weight   

1st season 2nd season 1st season 2nd season 

Sand 

Control 4.67 3.00 0.37 0.27 
Nitrobin 5.00 3.67 0.38 0.30 
Silicon 5.67 4.08 0.45 0.37 
Mean   5.11 3.56 0.40 0.31 

Sand+ 
compost 

Control 5.33 4.23 0.40 0.35 
Nitrobin 6.27 5.10 0.46 0.40 

Silicon 7.00 6.00 0.48 0.44 
Mean   6.20 5.00 0.46 0.41 

Sand+ 
sewage sludge 

Control 4.93 4.00 0.32 0.22 
Nitrobin 5.00 5.00 0.33 0.33 

Silicon 5.42 5.33 0.42 0.36 

Mean   5.12 4.78 0.35 0.30 
Control 4.98 3.67 0.36 0.28 
Nitrobin 5.42 4.56 0.39 0.34 

Silicon 6.03 5.11 0.45 0.40 

L.S.D. Media Treatment (A) N.S. N.S. 0.092 0.102 
L.S.D. Treatments (B)  N.S. N.S. 0.092 0.102 
L.S.D.  AX B N.S. N.S. 0.102 0.207 

 
Effect on chemical constituents of the plant: 
 
Total carbohydrates content in the leaves: 
 

Data listed in Table (7) indicated the prevalence of growing plants in the mixture of sand+ 
compost medium for elevating total carbohydrates content in the leaves comparing with that 
registered from the other growing media used in both seasons. Meanwhile, using the mixture of sand+ 
sewage sludge in plantation occupied the second rank for increasing such trait in both seasons. In 
contrast, the least scores were a result of planting in sandy medium. On the other side, silicon 
treatment revealed a clear increment on the same constituent comparing with that obtained from the 
other treatments used, where, nitrobin belonged to the second position in this regard. Meanwhile, 
untreated plants (control) recorded the lowest means in the two seasons. The interaction, on the other 
hand, showed the superiority of using the mixture of sand+ compost in plantation, with applying 
silicon treatment for giving the utmost high values of total carbohydrates content in leaves in the two 
seasons. Meantime, the lowest scores were obtained due to growing plants in sandy medium untreated 
with either nitrobin or silicon in both seasons. 
 
Total carbohydrates in the new formed corms: 
 
   Clear increment in total carbohydrates content was detected in the new formed corms in the two 
seasons as show in Table (7) due to using the mixture of sand+ compost medium in plantation, 
followed by those of plants grown in the mixture of sand+ sewage sludge medium, occupying the 
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second rank in this regard. In contrast, using sandy medium in plantation gave the lowest means in the 
two seasons. Nitrobin and silicon treatments also differed in their effects on total carbohydrates 
content in the new formed corms in the two seasons, where silicon treatment proved its mastery in 
raising the same trait in the two seasons. Meanwhile, nitrobin treatment belonged to the second 
position for improving such constituent in the two seasons. In contrast, untreated plant (control) 
registered the lowest means in the same seasons. In the matter of the interaction, plants grown in the 
mixture of sand+ compost medium and treated with silicon were the best for giving the utmost high 
values in the two seasons. However, the lowest means were obtained due to growing plants in sandy 
medium, untreated with either nitrobin or silicon in both seasons.  
 
Table 7: Effect of growing media, nitrobin, silicon and their interaction on total carbohydrate (mg/g. 

d.w) of Freesia refracta cv. Red Lion during the two seasons (2011/2012- 2012/2013) in 
leaves and new formed corms. 

     Media 
Treatment 

(A) 

Treatment 
(B) 

Total  carbohydrate 
(mg/g. d.w) 

 

Total  carbohydrate 
(mg/g. d.w) 

Leaves New formed corms 

1st season 2nd season 1st season 2nd season 

Sand 

Control 21.50 22.25 31.25 42.75 
Nitrobin 23.25 24.50 33.05 44.60 
Silicon 28.5 27.25 38.75 47.50 
Mean   24.41 24.67 34.35 44.95 

Sand+ 
compost 

Control 28.25 30.28 38.25 50.40 
Nitrobin 32.5 32.75 42.75 52.25 
Silicon 35.20 38.25 45.50 58.50 
Mean   31.98 33.67 42.17 53.71 

Sand+ 
sewage sludge 

Control 25.30 26.35 35.25 46.70 
Nitrobin 27.30 28.45 37.75 48.65 

Silicon 28.75 30.75 38.95 50.95 

Mean   27.12 28.51 37.32 48.77 
Control 25.02 26.29 34.92 46.62 
Nitrobin 27.68 28.57 37.85 48.50 
Silicon 30.82 32.08 41.07 52.32 

 
Minerals N, P and K % in the leaves  
 

The highest content of leaves minerals (N, P and K%) was observed in plants grown in the 
mixture of sand+ compost medium, while the lowest one was that of plants grown in sandy medium in 
the two seasons. Meanwhile, plants grown in the mixture of sand+ sewage sludge medium gave an 
intermediate effect in this concern. On the other side, either nitrobin or silicon treatments revealed 
also clear effects on the above mentioned elements % (N, P and K) in the leaves, where silicon 
treatment proved its mastery in this regard, occupying the first rank, followed by that of plants which 
received nitrobin treatment, which belonged to the second category in the two seasons. Meanwhile, 
untreated plants (control) registered the lowest means in the same seasons. The interaction proved the 
superiority of growing plants in the mixture of sand+ compost with applying silicon treatment, giving 
the utmost high values in the two seasons. Meanwhile, the least results were observed in plants grown 
in sandy medium untreated with fertilization in the two seasons as show in Table (8). 
 
Minerals N, P and K% in the new formed corms 
 

 Marked influences on nitrogen, phosphorus and potassium % in the new formed corms were 
noticed due growing plants in the different growing media. However, growing plants in the mixture of 
sand+ compost medium proved its superiority in raising the different (N, P and K%) in the new 
formed corms, followed in the second degree were plants grown in the mixture of sand+ sewage 
sludge medium, then came the effect of sand in the two seasons. Silicon treatment, on the other side, 
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showed its mastery in raising N, P and K % of the new formed corms in all growing media used in 
both seasons. Concerning the interaction, it is evident from data tabulated in Table (9) the mastery of 
growing plants in the mixture of sand+ compost medium with supplying plants with silicon for 
producing the highest N, P and K % in the new formed corms in the two seasons. On the contrary, 
least scores were obtained due to plants grown in sandy medium untreated with either nitrobin or 
silicon in the two seasons. 
 
Table 8: Effect of growing media, nitrobin, silicon and their interaction on N, P and K (mg/g. d.w) in 

leaves of Freesia refracta cv. Red Lion during the two seasons (2011/2012- 2012/2013). 

    Media 
treatment 

Treatment 
(B) 

N % P % K% 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 
1st 

Season 
2nd 

Season 

Sand 

Control 1.75 2.5 0.20 0.30 0.75 1.00 
Nitrobin 1.90 2.75 0.55 0.65 1.15 1.30 
Silicon 2.25 3.50 0.70 0.75 1.30 1.50 
Mean   1.97 2.92 0.48 0.55 1.06 1.27 

Sand+ 
compost 

Control 3.15 3.45 0.65 0.75 1.25 1.50 

Nitrobin 3.45 3.90 0.80 0.90 1.50 1.60 

Silicon 4.25 4.05 1.30 1.55 1.75 1.80 
Mean   3.62 3.8 0.92 1.07 1.50 1.63 

Sand+ 
sewage 
sludge 

Control 2.50 3.05 0.45 0.55 1.10 1.25 
Nitrobin 2.85 3.5 0.70 0.85 1.30 1.45 

Silicon 3.75 3.75 1.15 1.30 1.40 1.65 

Mean   3.03 3.43 0.77 0.90 1.27 1.45 
Control 2.47 3.0 0.43 0.53 1.03 1.25 
Nitrobin 2.73 3.38 0.68 0.80 1.32 1.45 
Silicon 3.42 3.77 1.05 1.2 1.48 1.65 

 
Table 9: Effect of growing media, nitrobin, silicon and their interaction on (N, P and K%) in new 

corms of Freesia refracta cv. Red Lion during the two seasons (2011/2012- 2012/2013). 

     Media 
treatment 

Treatment 
(B) 

N % P % K% 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

1st 
Season 

2nd 
Season 

Sand 

Control 2.25 2.85 0.75 1.00 1.75 2.00 
Nitrobin 2.35 3.50 1.25 1.35 2.05 2.30 
Silicon 3.15 4.25 1.40 1.45 2.25 2.50 
Mean   2.58 3.53 1.13 1.27 2.02 2.27 

Sand+ 
compost 

Control 3.75 4.00 2.00 1.45 2.25 2.50 
Nitrobin 4.00 4.90 2.25 1.60 2.50 2.75 

Silicon 5.25 5.05 3.00 2.25 2.75 3.00 
Mean   4.33 4.65 2.42 1.77 2.5 2.75 

Sand+ 
sewage 
sludge 

Control 2.85 3.25 1.15 0.75 2.05 2.25 
Nitrobin 3.00 3.95 1.40 1.55 2.50 2.50 

Silicon 4.25 4.75 1.85 2.00 2.75 2.95 

Mean   3.37 3.98 1.47 1.43 2.43 2.57 
Control 2.95 3.37 1.30 1.06 2.02 2.25 
Nitrobin 3.12 4.12 1.63 1.50 2.35 2.52 

Silicon 4.22 4.68 2.08 1.90 2.58 2.82 

   

The aforementioned results indicate the beneficial effect of growing plants in the mixture of 
sand+ compost medium followed in the second rank by those obtained from using the mixture of 
sand+ sewage sludge medium for improving plant characters in the two seasons. In this connection, 
the promitive effect of sand/compost medium on most plant traits interprets the efficiency of pre-
planting compost incorporation with sand which plays a vital role in providing the plants with their 
needs from macro and micronutrients, when decomposes becomes chemically altered, this change 
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gives it a negative charge that attracts and holds inorganic elements such as K, Ca and Mg in an 
available form to be absorbed by the plants roots (Wallace and Wallace, 1986) process of feeding 
plant with nutrients which reflected on more accumulation of biosynthaties in the plant tissues that 
encourage more carbohydrates accumulation (Askar, 1988). Decomposition of the organic compost 
may be necessary for forming precursors of a class of compounds which ultimately form amino acids 
and hormones required  biosynthesis of flower primordial initiation and more cell division, 
consequently largest spike stalk diameter, spike length, rachis length, No. of florets spike. Moreover, 
the beneficial effects of sand/sewage sludge medium on flowering may be due to the active role of 
such components for improving the water pretension properties of the sandy soil for increasing 
availability and absorption of the nutrient elements. (Holcomb, 1984 on tagetes plant). However, the 
previous knowledge agreed to a great extent with the findings of many authors on various plants. 
Abdel-Sattar et al (2010) on Polianthes tuberosa stated that planting in sand+ compost mixture (3: 1, 
v/v) induced a clear prevalence in most vegetative measurements and producing higher quality and 
quantity of bulbs and bulblets. El-Sayed et al (2012) on Freesia refracta cv. Red Lion concluded that 
growing cormels in sand/ sewage sludge medium (3: 1, v/v) proved its mastery in production of the 
highest vegetative growth traits and gave rise to some extent corms yield, fresh weight of new corms, 
corms circumference and fresh weight of cormels. 

Results of the effect of silicon and nitrobin treatments indicate the prevalence of silicon 
application for improving morphological traits, followed by the effect of nitrobin comparing with that 
gained from untreated plants (control). However, the beneficial effects of silicon application on plant 
traits are in accordance which many authors on various plants. Cavins (2010) on gerbera, claimed that 
flower diameter increased with sodium silicate foliar application. They added that silicon application 
increased drought resistance. A potential cause for these benefits is reducing water loss through 
reducing transpiration induced by a sodium silicate foliar spray, which resulted in a film- forming 
antitranspiration that increases leaf resistance. Mattson and Leatherwood (2010) found that the most 
frequent response to K2O3Si supplementation was an increase in flower diameter and plant height of 
Zinina. Gerami et al (2012) noticed that applying potassium silicate at 100 mg/l on rice had a positive 
effect on morphological characters. Lime et al (2012) reported that with K2O3Si treatment at 200 
mg/l, increased fresh weight in begonia and pansy. Mirabbssi et al (2013) reported that potassium 
silicate at 25 mg/l increased number of florets. per plant in Asiatic lily cv. “Brunello” . Roshdy (2014) 
found that application of potassium silicate at 1000 mg/l was very effective in stimulating all growth 
characters of Grand Naine banana plants. 

In the same line, the beneficial role of nitrobin on plant growth characters was described by 
many authors on various plants. Microorganisms may contribute with some growth hormones (such as 
cytokinins and auxin) to play a vital role in plant (Tein et al, 1979). Also, Darwish (2002) stated that 
the promotive effect of nitrobin biofertilizer may be attributed to its role to fix more atmospheric N 
and secrets more vitamins and growth promoting substances required for healthy growth. Moreover, 
Boshra et al (2009) attributed the favorable effect of nitrobin as a biofertilizer for Nephrolpis exaltata 
to releasing of more nutrients necessary for best and healthy growth. Also, on the above mentioned 
plant claimed that treating Nephrolpis exaltata grown in peatmoss medium combined with 5 g/pot 
nitrobin gave the highest values of plant height, No. of leaves plant, aerial parts and new plants 
productivity. Also, Boshra et al (2010) on Vinca rosea concluded that the addition of nitrobin 
fertilizer at the rate of 0, 5 and 10 g/plant and NPK mixture at 0, 2 and 4 g/plant showed a progressive 
increment in the means of number of florets per inflorescence and stalk length as the rate of either 
NPK or biofertilizer was increased.    
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