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Abstract: For a more environmental sound agricultural management, an experiment was conducted in 
the two successive seasons of  2009 and 2010  in Qualubia governorate in order to investigate the 
effect of application of Hormovill “a foliar compound containing extracts of yeast, actinomysis, 
Bacillus subtilius and organic matter” on the growth and production of broccoli (Brassica oleracea 
Var. Italica) plants. Treatments included different concentrations of Hormovill namely: 0 (control), 1, 
2, 3, 4 and 5 cm3/ Liter sprayed on the plants every two weeks with a total of 4 sprays. Recorded data 
showed that all plant growth parameters including plant height, leaf number, head stem length and 
head yield and quality showed positive and significant responses to the applied concentrations. There 
was a cumulative effect of the applied concentration on each parameter as represented by the positive 
linear relationships. Similar results were recorded with mineral contents in the plant. The positive 
effect was due to the presence of promoting substances existed and/or produced by the components of 
the applied compound.  
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INTRODUCTION 

 
 Increasing grower’s income in developing countries like Egypt can be achieved through many ways among 
which is switching to cultivate high cash nontraditional crops such as broccoli. In addition to its high selling 
price, broccoli is known as the “Crown Jewel of Nutrition” for its vitamin-rich, high in fibers and low in calorie 
properties (American Dietetics Association, 1992). Broccoli is a rich source of health promoting phytochemicals 
(Bahorun et al., 2004; Chun et al., 2005). Epidemiological studies have shown an inverse association between 
the consumption of brassica vegetables and the risk of cancer (Day et al., 1994). Of the case-controlled studies, 
56% demonstrate a strong association between increased broccoli consumption and the protection against cancer 
(Verhoeven et al., 1996). This protective effect has largely been attributed to the complement of 
phytochemicals, in broccoli which include the vitamins C and E, the flavonols quercetin and kaempferol, the 
carotenoids β-carotene, lutein and the glucosinolates (Podsędek, 2007). For these reasons, the cultivation of 
broccoli started to spread lately where Egypt is ranking the fifteenth in the world production with a total 
production of 130,000 tones valuing more than 31 million dollars while china is the top world producer of 
broccoli (FAO statistics, 2009). Despite the growing importance of cultivating broccoli under Egyptian 
conditions, very little studies have been carried out on enhancing the growth and production of such crop under 
local agricultural conditions. For this reason, growers are playing safe by adding extra amount of fertilizers in 
order to avoid any possible loss in production. However, the new trend in modern agricultural production 
requires efficient, sustainable and environmentally sound fertilizer management practices in order to save 
environment and human health. Among these environmental sound practices is the application of biological 
growth promoting substances. Many species and specific strains of bacteria have been investigated as plant 
growth-promoting rhizobacteria (PGPR) in different parts of the world on different plants. The impact of 
rhizobacteria generally on plant growth and health may be classified as neutral, deleterious or beneficial 
(Kloepper et al., 1989). However, PGPR specifically are beneficial and the beneficial effects have been utilized 
in many areas including bio-fertilizer, disease control, microbe-rhizoremediation, bio-pesticide, in forestry 
(Kloepper, 2003; Lucy et al., 2004; Lugtenberg et al., 2002) as well as probiotics (Nicholson, 2002). 
 For these reasons, this study was conducted to investigate the effect of foliar application of a biological 
nutritional compound “Hormovill” containing extracts of yeast, actinomyces, Bacilus subtilus and organic 
matter on the growth, production and quality of broccoli grown under Egyptian conditions. 
 

MATERIALS AND METHODS 
 

 The experiment took place in a private farm in Qualubia governorate, Egypt during the two successive 
seasons of 2009 and 2010. Seeds of broccoli “Centauro hybrid” (Takii seed company, Japan) were sown into 
foam trays filled with peat (pH: 5.5, EC: 250 ds/ m, N: 300 mg/ l, P: 131 mg/ l, K: 333.33 mg/ l, organic matter: 
2%) on 2nd and 5th Sept. 2009 and 2010 respectively. The seedlings were initially grown in a greenhouse and 
fertilized with 19:19:19 for N: P: K soluble fertilizers. Seedlings (about 35 days old) were transplanted in rows 
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(80 cm apart with an intra-row spacing of 60 cm). During the plant-growing period, furrow irrigation was used. 
Insecticide was applied to avoid crop damage by cabbage worms and aphids. Weeds were kept under control 
manually. The experimental design was a randomized complete block design with three replications. Treatments 
consisted of six concentrations of the commercial product “Hormovill” namely 0.0 (Control), 1.0, 2.0, 3.0, 4.0 
and 5.0 cm3/Liter water. Treatments were applied as foliar spray on the plants until enough run off was 
observed. Each concentration was applied with spraying using a hand-held sprayer four times during the 
vegetation at two weeks intervals, starting two weeks after planting. Fertilization was carried out as commonly 
used in the area based on the recommendations of the Ministry of Agriculture, Egypt. Harvesting took place in 
December in the two years. The inner rows were used for sampling and harvest. Entire plants were harvested at 
ground level from each plot when the terminal buds were swollen but not opened and were weighed. Plant 
height was determined by measuring from ground level to head bottom. The plants were then cut 20 cm below 
the top of head, which was trimmed to obtain a marketable product. Head diameter was measured across the 
widest part of head. Dry weights (after drying at 70°C) of stem and leaf samples were measured. Chemical 
analyses were performed after harvest. Samples were taken from recently expanded leaves and heads of each 
plot.  In order to determine the mineral contents of leaves and heads, plants samples were oven-dried at 70°C for 
48 h and then ground. The micro-Kjeldahl procedure was applied for determination of N. In the diluted digests, 
P was measured spectrophoto-metrically while K content was determined by the flame photometry. Fe and Zn 
contents were determined by the atomic absorption spectrometry using the method of A.O.A.C., 1990. Data 
were subjected to the analysis of variance (ANOVA) to compare the effects of foliar application treatments. 
Regression analysis was also performed to study the degree of different crop responses at different applied 
concentrations. When significant differences occurred, the means were separated using least significant 
difference test (LSD, P < 0.05). 
 

RESULTS AND DISCUSSION 
 

 Figure (1) shows the effect of applying Hormovill on vegetative growth of broccoli plants. It was very clear 
that there is a positive relationship between the applied concentration of Hormovill and the response of the plant 
in terms of plant height. The recorded differences between treatments were significant compared to control 
treatment. Differences in response were not significantly different between the applied concentrations 1-4 cm3 
while the treatment 5 cm3 was significantly the highest compared to all treatments. The same trend was recorded 
in both seasons. Number of leaves showed also the same positive relationship with the applied concentrations of 
Hormovill (fig. 1). There was no significant difference between the control treatment and the lowest 
concentration of Hormovill. All other applied concentrations of Hormovill were significantly higher than 
control. There were no significant differences between the treatments of 2-4 cm3 while the concentration of 5 
cm3 was the highest compared to all other treatments. Stem length of heads showed also a similar trend of that 
recorded with plant height (fig. 1). All applied concentrations of Hormovill give positive and significant effect 
on head stem length compared to control. While the highest concentration of Hormovill (5 cm3) gave the highest 
response, no significant differences were found in the effect of the treatments between 1-4 cm3. 
Fresh and dry weights of leaves and spears are shown in figure (2). All these parameters responded positively 
and significantly to the application of Hormovill compared with control. The response was clearly correlated to 
the applied concentration. While the highest concentration of Hormovill (5 cm3) gave the highest significant 
effect compared to control treatment, all other concentrations of Hormovill were not significantly different 
among each other in this respect.  
 Similarly, total head yield and head quality in terms of individual head weight and average diameter of head 
showed the same positive responses to the application of Hormovill (fig. 3). The responses were linearly 
correlated to the applied concentration of Hormovill. There was no significant difference between the control 
treatment and the 1 and 2 cm3 Hormovill treatments in total yield while higher concentrations of Hormovill 
showed significant higher yield. Head quality parameters in terms of average weight and diameter of individual 
heads showed the same trend and responded significantly higher than control when concentrations higher than 
2.0 cm3 of Hormovill are applied. 
 Mineral contents showed also positive response to the application of Hormovill and the trend was very clear 
with the nutrients N, P, K and Fe while Zn did not show a clear trend (Table 1).  
 
Discussion: 
 Development in agricultural management is a must in order to increase production efficiency and grower 
income. Growers are usually playing safe by increasing the amount of added fertilizers so that decrement in crop 
production may not occur. Unquestionably, insufficiency of agricultural development will guide to 
environmental aggravation problems, particularly in low potential areas, where expansion and increased 
production are crucial to help renovate the fragile natural resources base. For this reason this study is focusing 
on the effect of using an environmental friendly growth enhancing product on broccoli crop. In this study, all 
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plant growth parameters were positively and significantly affected. This may be due to the combined effects of 
individual components’ of the applied material. For instance, the recorded positive effect may be due to the 
presence of promoting substance produced by Bacillus subtilis. Growth promotion and disease control by 
Bacillus are complex interrelated processes involving direct and indirect mechanisms that include synthesis of 
some metabolites (auxin, cytokinin and gibberellins), induction of 1-aminocyclopropane-1-carbocylate (ACC) 
deaminase, production of siderophore, antibiotics, hydrogen cyanide (HCN) and volatile compounds. Others 
include mineral solubilization (e.g., phosphorus), competition and induced systemic resistance (Glick et al., 
1994; Young et al.,1995; Quadt-Hallmann et al., 1997; Kloepper, 2003; Ryu et al., 2003; Joo et al., 2004). The 
overall positive growth response of broccoli plant represented by biomass production in relation to Hormovill 
application was observed earlier in many vegetable crops when treated with one of Hormovill components 
namely B. subtilis (Adesemoye et al., 2008). They found that at 60 days after planting, dry biomass for plants 
treated with B. subtilis increased 31% for tomato, 36% for okra and 83% for African spinach over the non-
bacterized control. Besides growth promoting effects by B. subtilis, it may also produce some compound with 
anti-fungal effects (Compant et al., 2005). This may provide the plant a more disease-free environment which 
helps in growth promotion. The inhibitory effect of Bacillus subtilis on plant pathogenic fungi has been 
frequently reported in laboratory, greenhouse and field studies (Pusey and Wilson , 1984; Cubeta et al, 1985; 
Bettiol and Kimati, 1990). B. subtilis is able to synthesize more than 60 different types of antibiotics, mainly in 
polypeptides, many of which possess antifungal effects and belong to the Turin family (Phae et al., 1991). The 
eggplant planting experiments indicated that B. subtilis not only antagonized several pathogenic fungi but also 
promoted the seedling growth and increased its stress tolerance (Zongzheng et al, 2009). 
 

 
 
Fig. 1: Vegetative growth of broccoli plants in response to different foliar applied concentrations of Hormovill 

compound during the two growing seasons of 2009 (left column) and 2010 (right column). Error bars 
are LSD 5%. 
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 Another explanation to the overall positive effect is the presence of yeast extract. The Food Chemical 
Codex defines Yeast Extract as follows: " Yeast Extract comprises the water soluble components of the yeast 
cell, the composition of which is primarily amino-acids, peptides, carbohydrates and salts. According to this 
definition, yeast extract provides different nutritional readily available compounds to plant growth which may 
contribute to the overall positive response of broccoli plants. Moreover, the actinomycin effect was repeatedly 
reported to affect the translation of RNA in plants which appear in the activity of some enzymes (Sacher et 
al.,1975; Tatt, 1980) and this may have a relation with the observed promoted growth of broccoli.  

 
Fig. 2: Fresh and dry weights of Leaves and Spears of broccoli plants in response to different foliar applied 

concentrations of Hormovill compound during the two growing seasons of 2009 (left column) and 2010 
(right column). Error bars are LSD 5%. 

 
Table 1: Mineral contents in broccoli plants as affected by different concentrations of foliar application of Hormovill. 

 First season 

Treatments 
N  
(%) 

P  
(%) 

K  
(%) 

Fe  
(mg/kg) 

Zn 
(mg/kg) 

Control 2.383 0.225 1.632 136.000 61.000 
1 cm/L Hormovill 2.498 0.235 1.713 136.777 61.218 
2 cm/L Hormovill 2.808 0.328 1.805 145.797 63.268 
3 cm/L Hormovill 3.133 0.350 1.827 162.111 63.662 
4 cm/L Hormovill 3.120 0.410 1.870 161.663 63.000 
5 cm/L Hormovill 3.140 0.428 1.933 162.622 64.000 
L.S.D at 0.05 0.325 0.082 0.095 8.141 N.S. 
Second season 
Treatments (%) (%) (%) (mg/kg) (mg/kg) 
Control 2.230 0.197 1.540 128.847 57.654 
1 cm/L Hormovill 2.760 0.200 1.560 130.140 60.000 
2 cm/L Hormovill 2.617 0.303 1.723 133.421 59.420 
3 cm/L Hormovill 2.930 0.320 1.750 140.441 61.457 
4 cm/L Hormovill 3.110 0.392 1.790 152.460 62.277 
5 cm/L Hormovill 3.110 0.397 1.790 150.133 62.000 
L.S.D at 0.05 0.305 0.070 0.119 10.552 N.S. 
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Fig. 3: Total head yield and head quality of broccoli plants in response to different foliar applied concentrations 

of Hormovill compound during the two growing seasons of 2009 (left column) and 2010 (right column). 
Error bars are LSD 5%. 

 
 In general, all components of Hormovill have a promoting effects on plant growth by one way or another 
and their combined effect has proved to be also positive on growth and production of broccoli plants as 
observed in this study. Moreover, there was a clear cumulative effect of such substance on growth parameters as 
observed in the positive relationships between the applied concentrations and the degree of response in all 
parameters.  
 It could be concluded that Hormovill compound with its components of yeast extract, Bacilus subtilis, 
actinomycin and organic matter, can be safely used within the applied concentrations with a positive effect on 
plant growth and production of broccoli crop.  
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