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ABSTRACT  
 

Two field experiments were carried out in the horticultural station, Kassaseen, Ismailia 
Governorate, Egypt in the two successive winter seasons of 2007/2008 and 2008/2009. Experiment 
included eight treatments which were the  combinations of two cultivars named decathlon and heraklion 
and four vigimax concentrations, 0, 1, 2 and 3cm/l. Results indicated that decathlon cv recorded higher 
values of  fresh and dry weight of leaves, stems, spears and total plant. Decathlon plants over yielded 
those of heraklion with better quality. Foliar application of vigimax gradually increased fresh and dry 
weight of leaves, stems, spears and total plant as well as head yield and quality up to its highest level. 
The highest vegetative growth, head yield and quality were obtained by decathlon plants sprayed with 
3 cm/l vigimax solution. Other interactions recorded lower values of growth, heads yield and quality. 
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Introduction 
 

Vegetables growing occupied wider areas in the newly reclaimed soils in Egypt in the recent 
decades. New and developed agricultural techniques may be followed since these soils suffer low 
fertility, water scarcity and salinity as well as salinity of irrigation water. High yielding cultivars, proper 
fertilization and irrigation programs are required for obtaining higher yields with better quality.  

Broccoli is a promising vegetable crop for local consumption and exportation. Wide variations 
were recorded between broccoli cultivars under the Egyptian conditions. Hassan,1999; Abou El-Magd, 
2013; Abou El-Magd et al, 2006; Hanaa, et al., 2016; Hassan et al, 2013; Abou El-Magd  et al., 2015 
and Abou El Magd and Zaki (2018) evaluated many broccoli cultivars. They recorded variations in their 
growth characteristics, head yield and head quality. Foliar fertilization was followed as a suitable 
technique for amending plants by their nutrients needs. Foliar feeding is a technique of feeding plants 
by applying liquid fertilizer directly to their leaves.  

Plants are able to absorb essential elements through their leaves. The absorption takes place 
through their stomata and also through their epidermis. Transport is usually faster through the stomata 
but total absorption may be as okosidim, Wuxal amino, Amino acids.  

Vigimax is a natural plant supplement comprising the essential micro elements in organic form. 
Vigimax increased micronutrients in the soil which increase water and nutrients absorbency. Vigimax 
usually applied as foliar fertilizer. Foliar application of vigimax (0.2ml/ l) increased all of the studied 
growth characters of snap bean plants expressed as plant height, number of leaves and branches/ plant, 
leaf area as well as dry weight of shoots and roots , pigments content, mineral contents as well as yield 
and quality (Hanafy et al., 2010). The requirements of amino acids in essential quantities is well known 
as a means to increase yield and overall quality of crops (Fawzy et al., 2010 and Hassan et al., 2013). 
Foliar fertilization with Amino magnical, Amino tec and Root most increased onion growth, fresh 
weight and bulb yield of onion crop (Mona and Abou El-Magd, 2015). Foliar fertilization was followed 
for obtaining higher yields and better quality (Fawzy et al., 2010; Hassan et al., 2013 and Mona and 
Abou El-Magd, 2015) working on snap beans, broccoli and onions, respectively. Abou El-Magd and 
Zaki (2018) working on broccoli reported that prominence cv. yielded the highest head yield per feddan 
with the best quality and the lowest head yield was recorded by Atlantic local. Monotop, Premium crop, 
southern star and Atlantic hybrid cvs. yielded in between prominence and Atlantic local in a descending 
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order. The tallest plants with denser leaves as well as the highest total yield and head weight were 
obtained by foliar application of the highest vigimax concentration (4cm/l).  

This work was determined to evaluate two selected cultivars of broccoli which sprayed with 
four concentrations of vigimax solution in relation to vegetative growth, head yield and quality of heads  

 
Materials and Methods 

 
Two field experiments were carried out in the horticulture station, Kassaseen, Ismailia 

Governorate, Egypt  in the two successive winter seasons of 2007/2008 and 2008/2009. Soil of the 
experiment is sandy light in texture, chemical and physical analysis of the experimental soil are 
tabulated in Table (1). Irrigation water analysis is shown in Table (2). Soil of the experiment was 
carefully prepared. Ditches 20 cm. depth and 20 cm. width were ditched in the locations of the drip 
irrigation lines 75 cm. apart and10 m. length. Nitrogenous fertilizer (80 units/Fed.), calcium 
superphosphate (90 units P2O5/Fed.) and poultry manure (5m3/ fed.) were mixed and spread through 
ditches and covered with sand. Drip irrigation lines were established over the ditches. Healthy broccoli 
transplants 35 days age of the two tested cvs. were selected and planted on the eastern side of the 
irrigation line one beside each dripper (50 cm apart). Ammonium sulphate (200kg/Fed.) +potassium 
sulphate (80kg/ fed.) were added in equal portions every two weeks beginning three weeks after 
transplanting. 
 
Table 1: Physical and chemical analysis of the experimental soil 

Bulk density g/cm3 W.P. % F.C. % texture Silt % Clay % Sand % 
1.44 5.65 16.77 Sandy 0.66 11.38 87.96 

Meq./L pH 
 

E.C. 
m/moh Cl- HCO3

- K + Na + Mg ++ Ca ++ 
26.00 2.1 2.79 62.00 3.00 26.00 8.4 9.1 

 
Table 2: Analysis of irrigation water                              

Milli equivelent / liter 
E.C. 

m/mhos 
pH Anions Cations 

Cl HCO3 CO3 K Na Mg Ca 
14 5.2 Nill 0.44 15.2 6 8 2.69 7.10 

 
Treatments: 
A. Cultivars:   
                  1-Decathlon.  2-Heraklion. 
 
B. Vigimax concentrations: 
                   0, 1, 2 and 3 cm/l.                                                                                       

 
Data recorded:  
                                                                                       
A. Vegetative growth: Plant height, leaves number; leaves, stems and total plant fresh weight. Sambels 

of 100 gm. from leaves, stems were collected, oven dried at 70oC till constant weight and reweighed. 
Dry weight of leaves, stems and total plant was recorded. 

B. Head yield: Total heads yield ton/feddan at harvest day was computed and recorded.                             
C. Head quality: Head diameter and height (cm) were measured and recorded.    
 
Statistical analysis: 
 

 This experiment included eight treatments which were the combinations of two cultivars and 
four vigimax concentrations. The split plots design with three replicates was used. Cultivars were 
allotted in the main plots and vigimax concentrations were assigned in the sub-plots. 
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Results and Discussion 
 

A. Evaluation of cultivars:   
                                                                                                                                        
1-Vegetative growth: 
 

Results in Table (3) shows clearly that Decathlon and Heraklion plants differed  in their 
vegetative growth expressed as plant height, leaf numbers, fresh and dry weights of the total plant and 
its organs. Plants of decathlon cv. were denser in their vegetative growth compared with those of cv. 
heralion. plants of decathlon cv. recorded higher values of plant height, leaves number, fresh and dry 
weights of leaves, stems, spears and total plant compared to heraklion cv. plants. Plant height and leaf 
numbers were not significantly differed between the two cvs. On the other hand, decathlon plants 
recorded higher and significant values of fresh and dry weight of leaves, stems, spears and total plant 
compared with heraklion plants. These results were similar in the two seasons of the experiment. Many 
investigators came to great variations in the vegetative growth of the tested cvs. Of broccoli crop. 
Hassan (1999) reported that broccoli cultivars differed in their leaves weight, number of leaves, stem 
diameter, length as well as dry matter content. Hanaa et al. (2010); Hanaa (2011) and Abou El-Magd 
(2013) Reported that broccoli cultivars differed significantly in their vegetative growth expressed as 
plant height, leaves number as well as fresh weight of leaves and heads and their dry weight percentage. 
The latter  added that Heraklion hybrid plants were the vigor compared with Centauro, Snowball, 
Calabrese and Sakura .Abou El Magd and Zaki (2018) evaluated six cultivars of broccoli. The shortest 
plants were those of Monotop. Plants of Atlantic hybrid recorded the highest numbers of leaves per 
plant but the lowest were recorded by premium crop. 

  
2-Head yield: 
 

Head yield of broccoli plants was statistically affected by cultivars. Decathlon cv. plants 
overyielded those of heralion in the two seasons of the experiment. Head yield increases of decathlon 
cv. compared with heralion cv. amounted to 0.247 and 0.184 ton/fed. Which equals 11.4 % and 8.3% 
in the two respective seasons of the experiment. These variations in the total head yield might be due 
to their genetic variations reflecting differences in their potentiality for utilizing the abundant natural 
resourcesi. e., sunlight, CO2, water and nutrients absorption. It might also be due to the differences in 
their capacity for absorbing and translocation of water and nutrients. Increases in decathlon total yield 
might be due to the increases in its vegetative growth, wider green surface which enable its plants for 
higher photosynthetic capacity, net assimilation rate, relative growth rate and dry matter accumulation. 
These favourable conditions allows its plants higher phptosynthetic activity, total carbohydrates, total 
amino acids , total soluble phenols and dry matter accumulation. Consequently, decathlon total yield 
may be greatly increased. Aboul- Nasr and Ragab (2000); Abou El-Magd et al., (2005) & (2006); Hanaa 
et al., (2010) and Hanaa (2011). Abou El- Magd et al., (2015) found differences in head yield within 
the tested cvs. Hanaa et al., 2010 and Hanaa (2011) found that Decathlon cv. was superior in head yield 
compared with Premium crop and Green Comet. Abou El-Magd (2013) working on broccoli in western 
Egypt reported that cultivars differed significantly in their total head yield. Heraklion hybrid recorded 
the highest values of total head yield compared with Centauro, Sakura, snowball and Calabrese. The 
lowest head yield was recorded by Calabrese cv. Abou El Magd and Zaki (2018) working on six 
broccoli cvs. reported that prominence cv. yielded the highest head yield per feddan with the best 
quality. Meanwhile, the lowest head yield was recorded by Atlantic local. Monotop, Premium crop, 
Southern star and Atlantic hybrid cvs. yielded in between prominence and Atlantic local in a descending 
order. 

 
3-Head quality: 
 

Quality of broccoli heads was recorded in Table (3). Heads of heraklion cv. were wider in their 
diameter than those of decathlon cv. plants. On contrast, decathlon cv. heads were higher in height. 
Differences in head diameter and height between decathlon and heraklion were not statistically 
significant. Results were similar in the two seasons. Abou El-Magd and Zaki (2018) found that 
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prominence cv. yielded the highest head yield with the best quality compared with monotop, premium 
crop, southern star Atlantic hybrid and atlantic local cvs.  
 
B. Effect of foliar application of  vigimax: 
 
 1-Vegetative growth: 
 

Vegetative growth of broccoli plants was stimulated by the foliar application of the different 
vigimax concentrations (Table 4). Vegetative growth attributes were increased by the foliar application 
of vigimax. Increases in plant height and leaf numbers did not reach the level of significance. 
Meanwhile fresh and dry weights of leaves, stems, spears and total plant recorded statistical increases 
with the different vigimax concentrations. Foliar application of vigimax increased vegetative growth of 
broccoli plants up to its highest level, i.e., 3 cm/l. Plant height, leaf numbers as well as fresh and dry 
weight of leaves, stems, spears and total plant were increased gradually by vigimax up to the highest 
concentration. Linear relationships were existed between all the recorded vegetative parameters and the 
sprayed concentrations of vigimax up to the highest level. Abou El-Magd and Zaki (2018) came to 
similar results with broccoli plants. They found that vegetative growth parameters were linearly 
increased with foliar spraying with vigimax up to its highest level,i.e.4cm/l.Hanafy et al., (2010) 
reported that foliar fertilization of snap bean plants with (0.2 ml/l.) vigimax increased all their vegetative 
growth parameters, i.e. plant height, number of leaves and branches/plant, leaf area as well as dry weight 
of shoots and roots. Plant pigments, i. e. chlorophyll a, total chlorophyll and carotenoids concentrations 
were significantly increased when the plants treated with vigimax. In shoots, P, K, Ca, Mg, Zn and Fe 
concentrations significantly increased with vigimax applications. Results also showed that vigimax 
applications significantly increased some organic compounds, i.e. total sugar, total free amino acids and 
total soluble phenols concentrations at both of shoots and pods as well as protein concentration in pods. 
On the other hand, application of vigimax significantly decreased Na and Cl concentrations in both 
shoots and pods. Fawzy et al., (2010) on snap beans; Hassan et al., (2013) on broccoli and Mona and 
Abou El-Magd, (2015) on onion reported that foliar fertilization increased their vegetative growth. 
Foliar fertilization makes transport usually faster through the stomata, but total absorption may be as 
okosidim, Wuxal amino, Amino acids 70%.Vigimax is a natural plant supplement comprising the 
essential micro elements in organic form. Vigimax replaces the missing essential micronutrients in all 
growing plants producing higher yields. Hanafy et al., (2010) stated that the obtained increases in the 
vegetative growth might be due to the resulting increases in the pigments content of plant leaves 
(chlorophyll a, total chlorophyll and carotenoids) and the wider area of the green surface. Consequently, 
higher photosynthetic activity, higher levels of photosynthesizes and dry matter accumulation. Increases 
in vegetative growth might be also due to the resulting increases in the nutrients content (P, K, Ca, Mg, 
Fe and Zn) and the lower Na and Cl concentration with foliar application of vigimax. Results of Hanafy 
et al. (2010) also showed that vigimax applications significantly increased some organic compounds, i. 
e. total sugar, total free amino acids and total soluble phenols concentrations of shoots. The obtained 
increases in vegetative growth of broccoli plants might be referred to all these favourable conditions 
which created by vigimax foliar fertilization. The requirements of amino acids in essential quantities is 
well known as a means to increase vegetative growth of crops (Fawzy et al., 2010 and Hassan et al., 
2013). Foliar fertilization of Amino magnical, Amino tec and Root most increased onion growth and 
fresh weight and bulb yield of onion crop (Mona and Abou El-Magd, 2015). 
 
2-Head yield: 
 

Head yield of broccoli plants was significantly increased by the foliar application of vigimax 
solution. Linear increase in head yield was obtained by the increase in vigimax concentration up to its 
highest level. Increasing vigimax concentration to 1, 2 and 3 cm/l resulted in 0.300, 1.352 and 1.840 
ton/fed. In the first season, which equals 20.7, 93.4 and 127 % compared with the untreated plants. In 
the second season, foliar application of the increased vigimax concentrations over yielded those of the 
untreated by 0.328, 1.262 and 1.798 ton/fed. amounted 22.44,86.32 and 122.98%.Increases in head 
yield resulting by foliar applications of vigimax might be due to its favourable effect on the vegetative 
growth, fresh weight of broccoli leaves, stems, spears and total plant as well as dry matter accumulation 
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Table 3: Effect of Cultivars on vegetative growth, physical quality and main spear yield of broccoli during two seasons (2007/2008-2008-2009). 

Cultivars 
Plant 
height 
(cm) 

Leaf   
No./ 

plant 

Branch 
No./ 
plant 

Fresh weight (gm / plant) Dry weight (gm /plant) 
Physical quality of 

main spear 
Main 
spear 
Yield 

(ton/fed.) 
Leaves Stems Spears Total Leaves Stems Spears dia.(cm) height(cm) 

 First season (2007/2008) 
Decathlon 43.33 18.67 9.33 315.40 152.75 288.28 756.43 39.82 13.76 37.83 13.21 13.63 2.422 
Heraklion 42.67 17.08 8.17 268.71 151.10 258.93 678.74 33.35 13.22 34.95 13.37 13.25 2.175 

L.S.D at 0.05 N.S. N.S. N.S. 30.27 0.93 12.11 40.13 4.05 0.32 1.41 N.S. N.S. 0.102 
                            Second season (2008/2009) 

    Decathlon  44.50 19.33 10.33 318.74 157.75 285.78 762.26 40.29 14.21 37.55 13.24 14.30 2.401 
Heraklion 44.17 18.00 9.83 284.55 153.10 263.93 701.57 35.31 13.39 35.62 13.62 13.83 2.217 

L.S.D at 0.05 N.S. N.S. N.S. 9.59 0.93 4.95 5.73 3.22 0.32 1.17 N.S. N.S. 0.042 
 

Table 4: Effect of vigimax concentrations on vegetative growth, physical quality and main spear yield of broccoli during two seasons (2007/2008-2008-
2009). 

Vigimax 
Concentrations 

(cm/l) 

Plant 
height 
(cm) 

Leaf   
No./ 

plant 

Branch 
No./ 
plant 

Fresh weight (gm / plant) Dry weight (gm /plant) 
Physical quality of 

main spear 
Main 
spear 
Yield 

(ton/fed.) 
Leaves Stems Spears Total Leaves Stems Spears dia.(cm) height(cm) 

 First season (2007/2008) 
  0 41.83 18.17 7.17 240.82 123.34 172.33 536.49 29.75 10.13 22.67 11.37 10.88 1.448 

1 42.50 18.00 8.17 270.55 144.44 208.12 623.11 33.80 12.76 29.57 12.37 12.28 1.748 
2 43.50 17.00 9.67 291.36 163.90 322.57 777.84 37.51 14.71 41.99 14.32 14.73 2.710 
3 44.17 18.33 10.00 365.50 176.01 391.39 932.90 45.28 16.36 51.33 15.10 15.87 3.288 

L.S.D at 0.05 N.S. N.S. N.S. 21.34 4.99 16.75 37.31 2.69 1.10 1.82 0.90 0.85 0.141 
                          Second season (2008/2009) 

0 42.67 18.67 8.67 252.48 126.84 174.00 553.32 31.19 10.42 22.88 11.37 11.55 1.462 
1 44.00 19.33 10.00 290.55 147.94 213.12 651.61 36.30 13.08 30.30 12.43 13.12 1.790 
2 45.00 18.00 10.67 301.36 167.40 324.24 793.00 38.80 15.03 42.21 14.32 15.23 2.724 
3 45.67 18.67 11.00 362.17 179.51 388.05 929.73 44.93 16.69 50.96 15.60 16.37 3.260 

L.S.D at 0.05 1.13 N.S. 1.03 9.55 4.99 3.12 12.35 1.66 1.12 1.24 0.41 0.71 0.026 
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in leaves, stems, spears and total plant. Increasing fresh and dry weight of broccoli plant and its organs, 
i.e. leaves, stems and spears due to vigimax may increase its total yield. Hanafy et al., (2010) reported 
that foliar application of vigimax increased all the vegetative parameters, pigments content, dry matter 
accumulation as well as P, K, Ca, Mg, Zn and Fe concentration of snap bean plants. Consequently, 
increased total yield. Increases in the total yield might also be referred to reflections of vigimax on 
increasing some organic compounds, i.e. total sugar, total free amino acids and total soluble phenols 
concentrations (Hanafy et al., 2010). Other investigators  reported that foliar fertilization  reflected 
increases in the total yields (Abou El-Magd and Mona, 2015 on onion; Tamer, 2013 on broccoli, Mona 
and Abou El-Magd, 2015  on onion; Abou El-Magd et al., 2015 on broccoli and Zaki et al., 2016 on 
broccoli. Abou El Magd and Zaki (2018) working on broccoli reported that the highest total heads yield 
was obtained by foliar application of the high concentrations (3 and 4cm /l) of vigimax solution. 

 
3-Head quality: 
 

 Foliar application of vigimax enhanced head quality. Data in Table (4) show clearly that the head 
diametr and height were statistically increased as vigimax concentration increased. Head   weight and 
height recorded gradual increase by the gradual increase in vigimax concentrations. Linear relationship 
was noticed between head diameter and head height with the gradual increase in vigimax concentration. 
These results were similar in the two seasons of the experiment. Hanafy et al. (2010) and Abou El-
Magd  and Zaki, (2018) reported that foliar application of vigimax enhanced the quality of snap bean 
and broccoli heads, respectively. 
 
C. Interaction: 
 
1-Vegetative growth: 
 

Vegetative growth of broccoli plants was influenced by the interaction of cultivars and vigimax 
concentration. Plant height, leaf numbers and fresh and dry weights of broccoli leaves, stems, spears 
and total plant recorded their highest values by the combined effect of decathlon cv. plants and the 
highest vigimax concentration(3 cm./l).On the contrary, the lowest values of these parameters were 
those of the untreated heraklion plants. Values of the other interactions ranged in between these two 
treatments.These results were similar in the two seasons of the experiment. Abou El-Magd and Zaki 
(2018) came to similar results. They obtained the highest vegetative growth of broccoli plants by the 
combined effect of prominence cv. and the highest vigimax concentration (4cm /l). 
 
2-Head yield: 
 

Data in Table (5) shows clearly that the total yield of broccoli plants was significantly affected 
by the interaction of cultivars and vigimax concentrations. The highest total heads yield was obtained 
by the combined effect of decathlon sprayed with the highest vigimax concentration. On the other hand, 
the lowest total yield was recorded by the untreated heraklion plants. Values of the total yield of the 
other interaction treatments ranged in between these two values. These results were similar and true in 
the two seasons of the experiment. It is obvious that results of total yield followed those of vegetative 
growth with respect to interaction treatments. Abou El-Magd and Zaki (2018) came to similar results 
with broccoli. They reported that the highest total yield was obtained by the combined effect of 
prominence cv. plants sprayed with the highest vigimax concentration (4cm/l). 
 
3-Head quality: 
 

The combined effect of cultivars and vigimax concentrations significantly affected quality of 
broccoli heads expressed as diameter and height. The highest values of head diameter and height were 
recorded by the combined effect of decathlon plants and the highest vigimax concentration (3 cm/l). 
Lower values of head diameter and height were obtained by other interaction treatments. The lowest 
head quality values were recorded by the untreated heralion plants. Values of head diameter and height 
of the other interactions ranged in between these two values. Results of head quality recorded similar 
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Table 5: Effect of interaction between cultivars with vigimax concentrations on vegetative growth, physical quality and main spear yield of broccoli 
(2007/2008-2008-2009). 

Cultivars 
Vigimax 

Conc. 
(cm) 

Plant 
height 
(cm) 

Leaf   
No./ 

plant  

Branch 
No./ 
plant 

Fresh weight (gm / plant) 
Dry weight (gm 

/plant) 
Physical quality of 

main spear 
Main 
spear 
Yield 

(ton/fed.) 
Leaves Stems Spears Total Leaves Stems Spears dia.(cm) height(cm) 

Decathlon 

First season (2007/2008) 
0 43.00 19.33 8.33 250.20 119.59 176.68 546.48 32.06 9.88 22.36 11.23 11.37 1.484 

1 42.67 18.00 9.33 295.55 145.96 186.25 627.75 37.30 13.27 26.31 11.67 11.70 1.565 

2 43.33 17.00 9.67 298.71 164.15 318.22 781.07 39.48 15.15 41.83 13.97 14.57 2.673 

3 44.33 20.33 10.00 417.16 181.29 471.95 1070.40 50.44 16.75 60.81 15.97 16.90 3.964 

Heraklion 

0 40.67 17.00 6.00 231.43 127.08 167.98 526.49 27.43 10.38 22.98 11.50 10.40 1.411 

1 42.33 18.00 7.00 245.56 142.92 229.99 618.46 30.29 12.25 32.82 13.07 12.87 1.932 

2 43.67 17.00 9.67 284.02 163.66 326.92 774.60 35.53 14.27 42.15 14.67 14.90 2.746 

3 44.00 16.33 10.00 313.84 170.73 310.82 795.39 40.13 15.97 41.86 14.23 14.83 2.611 

L.S.D at 0.05 N.S. N.S. N.S. 30.19 7.06 23.69 52.77 N.S. N.S. 2.57 1.27 1.20 0.199 

 Decathlon 

Second season (2008/2009) 
0 43.17 20.33 9.33 260.20 124.59 180.02 564.81 33.35 10.29 22.79 10.90 11.87 1.512 

1 44.17 19.00 10.33 305.55 150.96 192.92 649.42 38.56 13.73 27.28 11.78 12.87 1.621 

2 44.83 18.00 10.67 308.71 169.15 318.22 796.07 40.81 15.61 41.83 13.97 15.07 2.673 

3 45.83 20.00 11.00 400.49 186.29 451.95 1038.73 48.45 17.21 58.30 16.30 17.40 3.796 

Heraklion 

0 42.17 17.00 8.00 244.76 129.08 167.98 541.83 29.03 10.55 22.98 11.83 11.23 1.411 

1 43.83 19.67 9.67 275.56 144.92 233.32 653.80 34.03 12.42 33.32 13.07 13.37 1.960 

2 45.17 18.00 10.67 294.02 165.66 330.25 789.93 36.78 14.44 42.58 14.67 15.40 2.774 

3 45.50 17.33 11.00 323.84 172.73 324.16 820.72 41.41 16.16 43.62 14.90 15.33 2.723 

L.S.D at 0.05 N.S. 1.85 N.S. 13.50 7.06 4.41 17.46 N.S. N.S. 1.76 0.57 1.01 0.037 
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values in the two seasons of the experiment. Abou El-Magd and Zaki (2018) came to similar results 
with broccoli. They reported that the highest head quality was obtained by the combined effect of 
prominence cv. plants sprayed with the highest vigimax concentration (4cm/l). 
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