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ABSTRACT 
 

This investigation was consummated throughout two successive seasons (2016/2017 and 
2017/2018) at the nursery of Horticulture Research Institute, Agriculture Research Center, Giza, 
Egypt, to assess the response of bulbs and bulblets production of Iris tingitana cv. Wedgewood to 
different types and levels of fertilization treatments with the aim to achieve the hope of producing 
plants of high Iris bulbs and bulblets yield and quality under local conditions. Therefore, bulbs of 8 -9 
cm. circumference were selected and planted on October 1st in both seasons in 20 cm. plastic pots 
filled with the mixture of  sand + clay (1:1, v/v) of one bulb each. The different fertilization 
treatments were kristalon (a commercial preparation of NPK, 19: 19: 19, containing 0.01% Cu, 0.25% 
B and 0.01% Mo, actosol (a humic acid) NPK (10: 10: 10), organic liquid fertilizers, threonine an 
amino acid as a biostimulant and Oligo-x (an algae extract containing imunety internal resistance 
stimulants, as well as N, P, K, Fe, Zn and some growth regulators. Kristalon was applied at either 2.5 
or 5 g/l as a soil drench, Oligo-x and actosol were applied at either 2.5 or 5 ml/l as a soil drench, 
whereas theronine was added at 50, 100 and 200 ppm as a foliar spray. Meanwhile, untreated control 
plants were sprayed with tap water only. The plants were treated 6 times with the different 
fertilization treatments during the life cycle of the plant under open field condition at 21 days intervals 
commencing from two months after planting. The layout of the experiment was randomized complete 
block design (RCBD) with three replicates. The results revealed the prevalence of applying Oligo-x at 
the level of 5 ml/l for improving fresh weight of the newly formed bulbs in the two seasons, followed 
in the second degree of that from plants which were supplied with kristalon at 5 g/l. Meanwhile, the 
highest bulb circumference was gained as a result of supplying plants with oliga-x at 5 ml/l in both 
seasons. Meanwhile, the second rank for improving such trait was occupied by plants which received 
kristalon at 5 g/l. Supplying plants with the highest level of actosol (5ml/l) proved its mastery for 
improving bulbs yield in the two seasons. Meanwhile, treating plants with oligo-x at 5 ml/l in the first 
season or those which received actosol at 2.5 ml/l in the second one belonged to the second rank for 
improving such parameter. Chemical constituents of the new bulbs revealed clear effect by using the 
different fertilization treatments in both seasons. Using kristalon at 2.5 g/l proved its mastery in 
raising total carbohydrates content in newly formed bulbs. Whereas, receiving plants threonine the 
lowest level (50 ppm) proved their superiority in elevating nitrogen % in the new bulbs, followed in 
the second rank by plants treated with oligo-x at 5 ml/l. Meanwhile, applying actosol at 2.5 ml/l 
proved its mastery in raising phosphorus accumulation in the new bulbs in the two seasons. Moreover 
applying oligo-x at 2.5 ml/l proved its mastry in raising potassium % in the newly formed bulbs. From 
the aforementioned results, it could be recommended to supply the plants with oligo-x at 5 ml/l for 
improving fresh weight and bulb circumference and supplying plants with the same level (5 ml/l) of 
oligo-x or actosol at 5 ml/l for raising bulbs yield of Iris tingitana cv. Wedegwood under local 
conditions. 
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Introduction 
Irises, a genus of about 200 species, native to the North temperature regions and belong to the 

Family Iridaceae. Iris species are mainly planted for cut flowers as well as for landscape designs. 
Their beauty flowers are remarkable alike for their structure and blending of showy colors which 
recommended them strongly to horticulturists since early times. Moreover, the flowers are very 
popular for local use, and also demanded for exportation, besides gladioli, roses, carnation and 
chrysanthemum. Iris tingitana cv. Wedgewood is very popular for local use, for its general beauty. 
Moreover, it is also demanded for export. 

The deterioration of bulbs production of Iris year after year under Egyptian conditions is 
considered one of the most important problems facing Iris plant locally. Hence, they are annually 
imported from Netherlands, but in view of rising prices of bulbs in recent years, studying the factors 
that may help to produce high bulbs yield and quality locally is very necessary. 

It is well known that problems of inadequate fertilization are extremly complex and that in 
general lack of essential macro and micro elements will reduce growth and ultimately cause death. 
The commercial preparation of kristalon 19: 19: 19 a complete fertilizer with macro and micro 
elements proved its superiority for improving flowering quality of various ornamental bulb plants as 
mentioned by many scientists (Soliman 2000) on Iris tingitana cv. Purple Sensation and Mansour et 
al (2015) on Gladiolus grandiflorus cv. Peter Pears. Such great effect of kristalon might be attributed 
to its content of N, P and K as they play a major role in growth and development of any plant. Besids, 
its micronutrients content which also plays an important role in most vital processes of plants, 
although they are needed in small quantities (Marschuer, 1995).In this connection, many authors 
recorded the beneficial effects of the macro elements of N, P and K for improving bulbs and bullets 
production of various bulbs species as mentioned by Pandy et al (2000) on Iris duglasiana, Khalafalla 
et al (2000) on Ornithogalum thyrsoides Jacq., Szlchetka et al (2000) on Iris, Nasr (2000) on 
Polianthes tuberosa, El-Hanafy et al (2005) on Freesia refracta cv. Aurora and Barsoom (2014) on 
Hymenocallis speciosa, Salisb. 

Actosol is an organic fertilizer containing humic acid (H.A.) and other nutritional elements 
(El-Seginy 2006). Using actosol seems to be valuable in correcting the widespread occurrence of 
certain deficiency symptoms. This is attained through increasing the soil water holding capacity, 
improving soil structure and enhancing the metabolic activity of microorganisms. It also acts as a 
source of nitrogen, phosphorus, sulfur and other elements for plants (Petrovic et al 1982; Higa and 
Wididana, 1991). Moreover, Stevenson (1994) concluded that, humic substances isolated from 
different materials contained 45 – 65 % carbon, 30 – 48% oxygen, 2 – 6% nitrogen and 5% hydrogen. 
Humic substances (HS) are important as a soil component because they constitute a stable fraction of 
carbon (C), thus regulating the carbon cycle and release of nutrients including nitrogen (N), 
phosphorus (P) and sulphur (S).Additionally, the presence of HS improve pH buffering and thermal 
insulation. Dorer and Peacock (1977) added that, a salt of humic acid reaction is one of several humic 
substances which can provide soil microbes with energy and improve nutrients retention in the soil. In 
this connection, the beneficial effects of actosol for improving bulbs and bulblets production might be 
understood in the light of the following findings of many authors on various ornamental bulbs. 
Sangeetha et al (2008) on onion mentioned that soil application of humic acid as 20 kg/ ha with 100% 
of the recommended dose of NPK fertilizer (60: 60: 30 kg/ha) recorded the highest number of 
bulbs/plant, maximum bulbs girth and bulbs weight and yield.Eliwa et al (2009), on Iris tingitana cv. 
Wedgewood concluded that bulbs yield revealed an increment in response to actosol treatment at 10 
or 20 ml/l as soil drench. Similary, fresh weight of bulbs/plot or bulb fresh weight were increased due 
to actosol treatment at the rate of 2.5 ml/l as foliar spray. Meanwhile, applying actosol at 10 ml/l as 
soil drench revealed its superiority for increasing bulblets yield and fresh weight of bulblet. El-Sayed 
et al (2010) on two Gladiolus cvs (White and Rose Prosperity) concluded that soaking the corms 
before planting in actosol solution (a humic acid 10: 10: 10) liquid organic fertilizer at the rate of 20 
ml/l for 0, 12 and 24 hours increased new corm diameter and its fresh and dry weight as well as 
number of cormlets/plant in both cultivars with prolonging soaking period in actosol solution. 
Recently, Kattab et al (2016) on Gladiolus grandiflorus cv. “Rose Supreme” claimed that using yeast 
extract at 10 g/l combined with actosol at 2.5 ml/l achieved the largest circumference of the produced 
corms (grade number), corms dry weight and the number of cormels/plant, compared with the control 
treatment.    
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Amino acids have traditionally been considered as precursors and constituents of proteins, 
many amino acids also act as precursors of other nitrogen containing compounds, e.g. nucleic acids. 
Not long ago many experiments implied that amino acids can play wide roles in plants including 
acting as regulatory and signaling molecules (Rai, 2002). 

On the other side, Algae extracts, such as oligo-x is being used in a wide-scale for production 
of the most horticultural crops. It strengthen the immune system of the plant and reduces the 
deleterious effects diseases. It contains some growth promoters which actually enhace vegetative and 
root growth (Kim et al, 1991). Furthermore, Poincelot (1991) indicated that algae extracts contain 
high amounts of N, P, K, Fe, Zn, Mn, and oligo-x saccharides, which are basically necessary for 
growth. 

Therefore, the work employed in this experiment was consummated to find out the possibility 
of improving bulbs and bulblets yield and quality of Iris tingitana cv. Wedgewood under local 
conditions, by using different types and levels of some fertilization treatments. 

 
Materials and Methods 

The experimental trial was performed throughout two successive seasons (2016/2017 and 
2017/2018) at the nursery of Horticulture Research Institute, Agriculture Research Center, Giza, 
Egypt to find out the effect of different fertilization types and levels on bulbs, bulblets productivity, 
quality and chemical constituents of Iris tingitana cv. Wedgewood. The second season was an exact 
repetition of the first season. 

 
Materials: 
- Bulbs of 8-9 cm. circumference were selected after lifting date (May 15th) in both seasons. 
- Growing medium of the mixture of sand + clay (1:1, v/v) was prepared for planting. The chemical 

properties of the growing medium are presented in Table (A). 
- Plastic pots of 20 cm. diameter were used in both seasons. 

 
Table A: Chemical properties of the growing media used in plantation according to Reclamation & 

Development, Center for Desert  Soil , Faculty of Agriculture , Cairo University according 
to Page,(1982) . 

Growth  
medium pH EC dS/m-1 

Cations  Anions ( meq/l ) 

Na+ K+ Ca++ Mg++ HCO3ˉ Clˉ SO4ˉ ˉ 

Sand & clay 7.25 5.17 29.20 0.21 18.4 14.6 2.8 4.85 1.16 

 
Different types of fertilization: 
 
 The commercial preparation of Kristalon (DSM Agri. Specialized by Holland) 19: 19: 19 of N, P 

and K and contained 0.01% Cu, 0.25% B and 0.09% Mo 
 Actosol: Is a commercial liquid fertilizer containing 2.9% humic acid and either of Fe, Zn or Mn. 

Main characteristics of the liquid active fertilizer (actosol are presented in Table (B). 
 Amino acid of threonine. 
 Oligo-x (an algae extract containing resistant stimulant as well as N, P, K, Fe, Zn, and some growth 

regulators. The main components of the used Oligo-x are presented in Table ( C ). 
 
Table B: Main characteristics of the used liquid active fertilizer (actosol) according to El-Seginy 

(2006). 
Components Value Components Value Components Value 

Humic acid (%) 2.9 EC (dS/m-1) 5.90 B (mg/l) 70.0 

Organic matter / total solids (%) 42.51 N (%) 10.00 Fe(mg/l) 900.00 

Total HA / total solids (%) 168.80 P (%) 10.00 Mn(mg/l) 90.00 

Organic carbon (%) 24.64 K (%) 10.00 Zn (mg/l) 90.00 

C / N ratio 2.46 Ca (%) 0.06   

pH  8.10 Mg (%) 0.05   
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Table C: The main components of the used Oligo-x 
Component Value Component Value 
Oligosaccharides 3.0% K2O 12.0% 
Aligaic acid 5.0% P2O5 0.5% 
Zeatin 0.003% N 1.0% 
Mannital 0.001% Zn 0.3% 
Cytokinin 0.001% Fe 0.2% 
IAA 0.0002% Mn 0.1% 
Betonin 0.02%   

 
Procedure: 
 

The bulbs were lifted from the soil on May 15th , in both seasons. After examining and 
cleaning, bulbs of 8-9 cm. circumference were selected and kept at room temperature of 26 + 3̊ C 
during May, 27 + 3̊ C during June, 28 + 3̊ C during July and August,  27 + 3̊ C during September. On 
October 1st , the bulbs were planted in 20 cm diameter plastic pots filled with the mixture of sand+ 
clay (1:1, v/v),  one bulb per pot. The chemical properties of the growing medium are presented in 
Table (A). After two months from planting the plants received different types of fertilization at 
different levels as soil drench except for the application of threonine which was applied as a foliar 
spray. Kristalon at 2.5 and 5 g/l, Olig0-x at 2.5 and 5 ml/l, actosol at 2.5 and 5 ml/l and threonine at 
50, 100 and 200 ppm were applied, besides, untreated control plants, which were sprayed with tap 
water only. The different fertilization treatments were applied six times during the life cycle of the 
plant under open field condition at 21 days interval commencing from two months after planting. The 
layout of the experiment was randomized complete block design (RCBD) with three replicates. Every 
treatment contained 18 bulbs replicated three times (6 bulbs per experimental unit). 

Regular agricultural practices such as irrigation, weeding … etc were carried out wherever 
needed. 

The following data were recorded: fresh weight of bulb (g.), bulb circumference (cm.), No. of 
bulbs/plot (bulbs yield), fresh weight of bulblet (g.), No. of bulblets/polt (bulblets yield). 

 
Chemical composition of the leaves: 
 

Total carbohydrates content in the newly formed bulbs was determined using colorimetric 
methods described by Smith et al (1956) besides nitrogen, phosphorus and potassium% in the new 
bulbs. 

Nitrogen was determined by micro-Kjeldahle apparatus (Blake, 1965), phosphorus was 
colorimetrically determined in the acid digested using ascorbic acid methods (John, 1970). Potassium 
was determined using the flamephotometer (Dewis and Freitas, 1970).  

Data were then tabulated and statistically analyzed using SAS program (1994) and means 
were compared by L.S.D. method according to Snedecor and Cochran (1980). 

 
Results and Discussion 
 
Effect of fertilization treatments on bulbs and bulblets production: 
 
Fresh weight of bulb: 
 

Data presented in Table (1) exert that all types of fertilization with their levels succeeded to 
improve fresh weight of new formed bulbs in the two seasons, with significant differences in most 
cases. However, supplying plants with oligo-x at 5 ml/l was the best treatment used in improving 
fresh weight of bulbs in the two seasons (7.40 and 7.30 g. respectively) followed by that obtained 
from plants supplied with kristalon at 5 g/l (6.70 and 6.80 g. in the frist and second seasons, 
respectively). In contrast, the least beneficial effect of fertilization was recorded by applying threonine 
treatment at 200 ppm, registering only (4.50 and 4.70 g. in the first and second seasons, respectively). 
The other treatments, on the other side, gave an intermediate effect in this concern. 
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Table 1: Effect of different types and levels of some fertilization treatments on fresh weight of bulb 

(g.), bulb circumference (cm.) and No. of bulbs/plot (bulbs yield) of Iris tingitana cv. 
Wedgewood throught the two seasons (2016/2017 and 2017/2018). 

Treatments 
Fresh weight of bulb (g.) Bulb circumference 

(cm.) 
No. of bulbs/plot 

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

Control 3.90 4.00 5.06 5.16 3.33 3.00 

2.5g/l Kristalon. 6.10 6.30 6.93 7.07 4.66 5.00 

5g/l Kristalon 6.70 6.80 7.36 7.47 5.33 5.66 

2.5 m/l OliGox 5.76 5.90 7.09 7.17 4.66 5.00 

5 m/l OliGox 7.40 7.50 7.81 7.89 5.00 5.46 

2.5 m/l Actosol 5.57 5.90 7.13 7.21 5.33 5.96 

5 m/l Actosol 5.73 6.00 7.27 7.37 5.66 6.00 

50 ppm Threonine 4.61 4.80 6.60 6.76 4.00 4.33 

100 ppm Threonine 6.06 6.30 7.03 7.16 4.43 4.66 

200 ppm Threonine 4.50 4.70 5.80 5.93 4.13 4.00 

LSD at 0.05 2.187 2.061 1.932 1.751 1.590 1.889 

 
Bulb circumference: 
 

It is obvious from data scored in Table (1), that the widest bulb circumference of the newly 
formed bulbs was obtained as a result of supplying plants with 5 ml/l oligo-x in both seasons, 
registring 7.81 and 7.89 cm. against 5.06 and 5.16 cm. of control plants in the first and second 
seasons, respectively. Meanwhile, the second rank for improving such trait was occupied by plants 
which received kristalon at 5 g/l recording 7.36 and 7.47 cm. in the first and second seasons, 
respectively. In contrast, the least beneficial effect of fertilization was attained due to using threonine 
application at the level of 200 ppm, scoring only 5.80 and 5.93 cm. in the first and second seasons, 
respectively. The other fertilization treatments on the other side, revealed intermediate effects in this 
regard. 

The aforementioned results clear the promotive effect of the newly formed bulbs concerning 
fresh weight of bulb and bulb circumference, due to supplying plants by the commercial preparation 
of kristalon at 5 g/l. However, such effect might be attributed to its content of N, P and K as they play 
a major role in growth and development of any plant. Besides, its micronutrients content which also 
play an important role in most vital processes of plant. However, many authers recorded the beneficial 
effects of macro elements of N, P and K in improving bulb production as mentioned by Khalafalla et 
al (2000) on Ornithogalum thrysoides, Jacq. They found that the two rates of NPK fertilization (3 and 
4 g/plant) significantly increased both fresh and dry weights of the produced bulbs. Nasr (2000) on 
Polianthes tuberosa found that chemical fertilization in all growing media tended to increase fresh 
and dry weight of bulbs. 

 
No. of bulbs/plot (Bulbs yield): 
 

Great increments in No. of bulbs/plot (bulbs yield), as presented in Table (1) were observed as 
a result of receiving plants the different fertilization types with different levels comparing with that 
recorded from untreated control plants in both seasons. In this connection, supplying plants with the 
highest level of actosol (5 ml/l) proved its mastery in improving bulbs yield in the two seasons, 
registering 5.66 and 6.00 against of 3.33 and 3.00 produced from control plants in the first and second 
seasons, respectively. Meanwhile, treating plants with Oligo-x at 5 ml/l in the first season or those 
which received actosol at 2.5 ml/l in the second one, belonged to the second rank in improving such 
trait scoring 5.00 and 5.96 in the first and second seasons, respectively. Meanwhile, the least 
beneficial effect in improving such trait was a result of supplying plants with the highest level of 
threonine (200 ppm) in both seasons giving only 4.13 and 4.00 in the first and second seasons, 
respectively. 
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The previous results of the prevalence of applying actosol in increasing No. of bulbs/plot 
(bulbs yield) might be explained by the fact that using actosol seems to be valuable in correcting the 
probable occurrence of certain deficiency symptons. This is attained through increasing the soil water 
holding capacity, improving soil structure and enhancing the metabolic activity of microorganisms. It 
also acts as a source of nitrogen, phosphorus, sulfur and other elements necessary for plant (Petrovic 
et al, 1982; Higa and Wididana, 1991). However, the prevalence of actosol in raising bulbs yield was 
also recorded by many authors, Sangeetha et al (2008), on onion mentioning that soil application of 
humic acid as 20 kg/ha with 100% of the recommended dose of NPK fertilizer (60: 60: 20 kg/ha) 
recorded the highest number of bulbs/ plant. Eliwa et al (2009) on Iris tingitana cv. Wedgwood, 
concluded that bulbs yield revealed an increment in response to actosol treatment at either 10 or 20 
ml/l as a soil drench. 

 
Bulblets fresh weight: 
 

Insignificant effects of the different fertilization treatments were observed on bulblet fresh 
weight in both seasons as indicated in Table (2). However, it could be mentioned that treating plants 
with 5 ml/l oligo-x as well as plants supplied with kristalon at 5 g/l were the best treatments used in 
the two seasons in elevating fresh weight of bulblet in both seasons, registering 1.83 and 1.66 g in the 
first season and 1.86 and 1.64 g. in the second one, respectively. 

 
Table 2: Effect of different types and levels of some fertilization treatments on fresh weight of bulblet 

(g.) and No. of bulblets/plots (bulblets yield) of Iris tingitana cv. Wedgewood throught the 
two seasons (2016/2017 and 2017/2018). 

Treatment 
Fresh weight of bulblet (g.) No. of bulblets/plots (bulblets 

yield) 1st season 2nd season 1st season 2nd season 

Control 0.61 0.62 14.33 13.82 

2.5g/l Kristalon. 1.57 1.64 19.00 18.13 

5g/l Kristalon 1.66 1.74 19.33 18.65 

2.5 m/l OliGox 1.24 1.31 18.00 17.60 

5 m/l OliGox 1.83 1.86 19.33 18.78 

2.5 m/l Actosol 1.08 1.20 21.00 19.89 

5 m/l Actosol 1.12 1.34 23.00 21.55 

50 ppm Threonine 0.93 0.88 19.33 18.72 

100 ppm Threonine 1.46 1.60 20.52 19.32 

200 ppm Threonine 0.87 0.94 20.00 19.11 

LSD at 0.05 N.S N.S 3.564 4.220 

 
In this respect the promotive effect on bulblet fresh weight due to kristalon application 

(chemical fertilization) was also recorded by other authors. Nasr (2000) on Polianthes tuberose, L. 
found that chemical fertilization in all growing media tended to increase fresh and dry weight of 
bulblets comparing with control in both seasons. 

 
No. of bulblets/plot (bulblets yield): 
 

It is evident from scored values in Table (2) that supplying plants with actosol at the highest 
level (5 ml/l) proved its mastery in raising No. of bulblets/plot (bulblets yield) comparing with that 
gained from the other fertilization treatments used in both seasons. Such treatment gave the utmost 
high values in both seasons (23.00 and 21.55 against 14.33 and 13.82 of untreated control plants in the 
first and second seasons, respectively). Meanwhile, plants treated with threonine at 100 ppm in the 
first season and those which received actosol at 2.5 ml/l in the second one occupied the second rank in 
improving such trait as it raised the values to 20.52 and 19.89 in the first and second seasons, 
respectively. The opposite was the right for treated plants with kristalon at 2.5 g/plot in the first 
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season or those which received oligo-x at 2.5 ml/l in the second one, which gave the least beneficial 
effect of 19.00 and 17.60 in the first and second seasons, respectively. 

In this respect, the beneficial effect of actosol in raising bulblets yield is in accordance with 
the findings of Eliwa et al (2009) on Iris tingitana cv. Wedgewood, who concluded that applying 
actosol at 10 ml/l as a soil drench revealed its superiority for increasing bulblets yield. 

 
Chemical constituents of the newly formed bulbs: 
 
Total carbohydrates content: 
 

Considerable variations in total carbohydrates content in the newly formed bulbs were 
detected due to applying the different fertilization treatments as indicated in Table (3). In this 
connection, using kristalon treatment at 2.5 g/l proved its mastery in raising such constituent, with 
occupying the first rank in the two seasons (54.718 and 47.660 mg/g.d.w. in the first and second 
seasons, respectively) followed in the second degree by plants which received kristalon at 5 g/l, 
scoring 44.774 and 40.340 mg/g.d.w. in the first and second seasons, respectively. Meanwhile, the 
opposite was the right for plants treated with threonine at 200 ppm which scored the least values in 
both seasons (27.569 and 25.442 gm/g.d.w. in the first and second seasons, respectively). 
 
N, P and K%: 
 

Most of fertilization treatments caused an increment in nitrogen % of the newly formed bulbs 
in both seasons. However, receiving plants threonine treatment at the lowest level (50 ppm) proved 
superiority in increasing nitrogen % in new bulbs, with occupying the first rank in this respect (2.289 
and 2.045% in the first and second seasons, respectively) followed in the second rank by plants which 
were treated with oligo-x at 5 ml/l recording 1.920 and 1.733% in the first and second seasons, 
respectively. 

In contrast the least scores were gained as a result of plants which received oligo-x at 2.5 ml/l 
in both seasons scoring 1.050 and 1.021% in the first and second seasons, respectively. 
 
Table 3: Effect of different types and levels of some fertilization treatments on Total carbohydrates 

(mg/g), nitrogen (%), phosphors (%) and potassium (%) of Iris tangitana cv. Wedgewood 
throughout the two seasons (2016/2017) 

Treatments 

Total 
carbohydrates 

(mg/g.d.w.) 
N% P% K% 

 st1
season 

 nd2
season 

 st1
season 

 nd2
season 

 st1
season 

 nd2
season 

 st1
season 

 nd2
season 

Control   33.589 31.870 1.093 1.033 0.160 0.120 1.101 1.001 

2.5g/l Kristalon 54.718 47.660 1.122 1.087 0.296 0.245 1.390 1.263 

5g/l Kristalon 44.778 40.340 1.838 1.623 0.369 0.278 1.602 1.432 

2.5ml/l OliGox 41.680 36.450 1.050 1.021 0.303 0.243 1.747 1.602 

5ml/l OliGox 41.449 35.892 1.920 1.733 0.350 0.256 1.523 1.411 

2.5ml/l Actosol 42.303 38.563 1.564 1.345 0.432 0.390 1.423 1.290 

5ml/l Actosol 40.771 33.802 1.332 1.198 0.255 0.232 1.147 1.090 

50 ppm Threonine 36.855 32.763 2.289 2.045 0.221 0.201 1.499 1.253 

100 ppmThreonine 32.065 28.551 1.438 1.276 0.172 0.150 1.569 1.434 

200 ppmThreonine 27.569 25.442 1.268 1.198 0.274 0.265 1.515 1.389 

 
Phosphorus accumulation in the new bulbs revealed clear increment in most cases due to 

applying the different fertilization treatments in both seasons. In this regard, using actosol at 2.5 ml/l 
proved its mastery in raising such constituent in the new bulbs in the two seasons (0.432 and 0.340% , 
respectively). However, applying threonine at 100 ppm, resulted in the least beneficial effect in 
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improving the same trait in the two seasons (0.172 and 0.150% , in the first and second seasons, 
respectively). 

Potassium % in the newly formed bulbs indicated the superiority of applying oligo-x at 2.5 
ml/l in raising potassium% in the new bulbs, (1.747 and 1.602% in the first and second seasons, 
respectively). The opposite was the right for plants which received actosol at 5 ml/l, where the least 
beneficial effect in raising K% in bulbs was noticed in the two seasons (1.147 and 1.090%, 
respectively). 
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