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Effectiveness of application of the leaf–fertilizers Hortigrow in sweet basil (Ocimum basilicum 
var. glabratum)

V. Ivanov, I. Yanchev*, T. Raycheva, K. Stoyanov

Department of the Plant Growing, Faculty of Agronomy, Agricultural University, 12 Mendeleev, 4000 Plovdiv, Bulgaria

Abstract. The current study was held in the experimental fields of Plant breeding department, Agricultural University – Plovdiv, due 2007 till 2009. The 
experimental plants of Ocimum  were breeded as after-harvest crop. The evaluated leaf fertilizers Hortogrow (content N:P:K – 30:20:10, microelements MgO, 
B, Cu, Fe, Mn, Mo, Zn; content N: P: K – 20: 20: 20, microelements MgO, B, Cu, Fe, Mn, Mo, Zn; content N: P: K – 5: 50: 20, microelements MgO, B, Cu, Fe, Mn, 

ndMo, Zn) are applied 3 times during the vegetation, between the phases start to of branching to bloom of the 2  stage branches. The results show a positive 
influence of the leaf fertilization on the production and the surface of the formed leaf. The applied technology gives the possibilities to realize more than 4 tones 
fresh herba from hectare.

Keywords: Ocimum basilicum, leaf fertilizers, stages
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and Markiewicz, 2002; Sifola and Barbieri, 2006). In the literature, Introduction
detailed information can not be found on the effect on plants with 
respect to mineral feeding with elements such as phosphorus and The influence of leaf fertilizers Hortigrow with different contents 
potassium. According to the data, provided by Dzida (2010), the has been tested over Ocimum basilicum var. glabratum. The results 
fertilization with calcium carbonate does not affect significantly the obtained show positive influence of the leaf fertilization over the 
yield – changes in dry substance, protein contents and ethereal oil yields of fresh and dry mass and the size of the leaf area formed, the 
have not been observed. Regardless of the studies carried out, so most strongly expressed in the leaf-fertilizers containing higher 
far exact data have not been developed for the quantity of macro- percentage of nitrogen. The technology applied give a possibility for 
and microelements, for the suitable vegetation, obtaining a high yields of fresh herbs of over 40 tons per hectare to be obtained, 
yield and high quality of the raw material obtained. During the last which, after drying, decrease on average about 5.7 times. 
years, the understanding for maximum, complex satisfaction of the The aromatic plants are a renewable source of substances 
plants' needs with macro- and microelements through leaf feeding is which can be used in food-processing, perfumery and 
being adopted. For that reason, the formulations of the complex leaf-pharmaceutical industry. The sweet basil (Ocimum basilicum) is an 
fertilizers comprise nitrogen, phosphorus and potassium in different annual plant of the Lamiaceae family. The genus features great 
proportions and microelements in different quantities depending on changability in the morphology, vegetation properties, size and 
the specific needs of the culture. The expansion of the leaf feeding colour of the leaves, colour of the flower, appearance and aroma, 
possibilities is also a novelty, as other substances such as amino and chemotypes (Lawrence, 1988; Marotti et al., 1996). Scores of 
acids, organic acids, regulators of plant growth, etc., are added to forms are known which are classified on the basis of the vegetative 
the complex of mineral elements. The application of leaf feeding is a morphology, pigmentation and/or chemical composition of the 
valuable addition to soil feeding with application of nutritious ethereal oil (Javanmardi et al., 2002). The sweet basil originates 
substances during the period of intensive growth of plants. from North-western India, North-eastern Africa and Middle Asia (Gill 
According to the data provided by Nurzyńska-Wierdak (2011a), the and Randhawa, 1992), currently it is grown in the tropical and 
leaf application of N (urea -0.5%) in basil increases the yield of fresh Mediterranean countries and also in France, Italy, Greece, Bulgaria, 
mass. Results, reported by Refaat and Saleh (1998), show that leaf Serbia, Israel, Egypt, Russia, Georgia, Indonesia and the USA. In 
application of NPK and microelements in concentration of 3000 PPM this country it is grown mainly in South Bulgaria – in the Kazanlak, 
in monthly intervals increases the yields of basil biomass.  Kandeel Karlovo, Plovdiv and Stara Zagora regions. On a worldwide scale it 
(2002) in the process of testing combined fertilizers (Pholaz D), is one of the most widely distributed spices in fresh and dry state due 
which comprise Fe, Mn и Zn, over basil has established that all to its anti-microbial properties (Bozin et al., 2006), it is widely used in 
parameters of vegetative growth are increased significantly with the folk medicine as well.
application of the different concentration. Engku Ismail  et al. (2001) The necessity for satisfying the market needs imposes the 
in the process of testing leaf NPK + microelements has reported the application of different methods for increasing yields. The sweet 
best growth and productivity of fertilizers with greatest contents of basil is a plant with high nutrient requirements which allows for 
microelements.intense use of macro- and microelements.  According to Węglarz 

The great variety of complex fertilizers for leaf feeding, the (2006), the application of fertilization increases the yields of fresh 
biological peculiarities of the basil and scanty studies for the plants' mass and enhances the formation of specific substances. The 
productivity after leaf treatment, determine the necessity of positive influence of the high nitrogen fertilizers over the yields of 
conducting a study. The main goal is to establish the effectiveness of basil has been reported by some authors (Golcz et al., 2006; Golcz 

* e-mail: ivan.yanchev@au-abv.bg
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the Hortigrow leaf-fertilizers application on the productivity of predecessor, wheat with balanced fertilization was used: N – 90 
biomass (fresh and dry) in ear-shaped form of the sweet basil kg/ha, P – 50 kg/ha, K – 90 kg/ha.
(Ocimum basilicum var. glabratum). The evaluated leaf fertilizers Hortogrow (content N:P:K – 

30:20:10, microelements MgO, B, Cu, Fe, Mn, Mo, Zn; content N: P: 
K – 20: 20: 20, microelements MgO, B, Cu, Fe, Mn, Mo, Zn; content 
N: P: K – 5: 50: 20, microelements MgO, B, Cu, Fe, Mn, Mo, Zn) are Material and methods
applied 3 times during the vegetation, between the phases start to of 

ndbranching to bloom of the 2  stage branches.The study was conducted during the period of 2007–2009 in 
The treatment with Hortigrow was performed three times till Educational Experimental Implementation Centre of the Plant-

blossoming of the nodes of second order with a small-capacity growing Department at Agricultural University – Plovdiv. In the study 
sprayer for fine spraying with consumption rate of 300 l/ha of working of Ocimum basilicum the ear-shaped form of var. glabratum was 

о   solution at ambient temperature of maximum 18–20 C.included.
The leaf fertilization was performed while fertilizing with N–160 The seedlings production is implemented on an open seed bed, 

kg/ha (three times till blossoming of the nodes of second order) and with a width of 1 m and length of 10 m. The sowing was made on 21-
watering for maintaining a field moisture capacity limit –75-85% in st May manually in all three years of measurement. Across the seed 
the layer from 0 to 30 сm through regular watering at a watering rate beds, at an interval of 10 cm, by means of a marking lath, small 

3of 400 m .  furrows were formed with a depth of 0,5 cm, where seeds at a sowing 
2 The reported indexes are:rate of 3–5g/m  were put, and after that the seed bed was covered 

2
�Leaf area, presented in сm  per 1 plant, determined three with screened, thermally processed and fumigated organic manure. 

times till mowing. The weight method was used, analyzing 20 plants The watering was made using a watering-pot equipped with fine 
from a variant. rosette. In the beginning, 3 or 4 times a day, with 15 l of water per a 

�Yield of total fresh and dry mass in kg/ha, as well as the dry seed bed for wetting the surface at a depth of 1.5 mm and 
mass of flowers and racemes (mixed) and nodes in kg/ha.maintaining optimal humidity. The period from the sowing of seeds to 

The data obtained are processed according to the dispersion formation of seedlings during the years of measurement was 48–54-
analysis method by means of the SPSS programme, and for day long.
establishing the differences between the variants tested, the The experiment on the main field was set after a block method in 

2 multiple range test of Dunkan was used, at the least significant 4 repetitions with an area of the experimental plot of 25m . Pricking 
difference (LSD) – 0,05 (5%). out was performed manually with standard seedlings (12–18cm 

high, 2–3 mm thick of root necks and 6–8 pairs of leaves) at a 
distance of 70 cm between the rows and at a distance of 15cm within 
the rows– 100000 per hectare on 16-th July in the three years of the Results and discussion

2study. For 1 hectare 5–7 m  seedlings are required. The gathering 
was made in full flower phase with a mower, as the plants are The leaf area formed in ear-shaped form by years and on 
cropped at the level of the lowest nodes on 6-th October on the 82-nd average for the period varies depending on the meteorological 
day after pricking out during the experimental years. As a conditions and the treatment with the variants tested (Table 1). For 

2Table 1. Dynamics of the leaf surface (cm  and %), average for plant

a,b,c Values with different superscripts differ significantly (p< 0.05)

Variants

0-control

NPK 30:20:10

NPK 20:20:20

NPK -5:50:20

0-control

NPK 30:20:10

NPK 20:20:20

NPK -5:50:20

0-control

NPK 30:20:10

NPK 20:20:20

NPK -5:50:20

a6829.6
c9101

c9345.9
b8158.2

a18489
b23781
b25134
ab22377

a32985
c39834
c40644
b37473

100.0

133.3

136.8

119.5

100.0

128.6

135.9

121.0

100.0

120.8

123.2

113.6

a5984.7
c7861.2
c7968.4
b7010.2

a13992
b19521
b20259
ab17478

a29475
c36864
c37815
b34062

a6596.9
c8899

c9104.1
b7980.6

a17061
c22710
c23781
b21303

a34623
b44097
b45288
ab40155

100.0

134.9

138.0

121.0

100.0

133.1

139.4

124.9

100.0

127.4

130.8

116.0

a6470.4
b8620.4
b8806.1
ab7716.3

a16514
b22004
b23058
ab20386

a32361
b40265
b41249
ab37230

100.0

133.2

136.1

119.3

100.0

133.2

139.6

123.4

100.0

124.4

127.5

115.0

100.0

131.4

133.1

117.1

100.0

139.5

144.8

124.9

100.0

125.1

128.3

115.6

3410.7 3634.1 6582.8 7619.0

891.9

4394.2

786.5

4094.5

792.4

3236.3

1437.6

5446.1

Measurements

I

day 30

LSD 5%

LSD 5%

LSD 5%

II

day 46

III

day 74

2007

2сm % 2сm % 2сm % 2сm %

2008 2009 Average
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the period studied, three vegetative measurements in dynamics 37958.3 kg/ha and 2009 – 39078.3 kg/ha. The maximum yields 
were made. The results obtained show positive influence of the leaf obtained by years are as follows: in 2007 – 49931.5 kg/ha when 
fertilizing applied over the leaf area formed in each of the three applying Hortigrow–N:P:K 30:20:10, in 2008 – 47968.8 kg/ha when 
measurements. The minimum values of the leaf area formed in all applying Hortigrow–N:P:K 20:20:20 and in 2009 – 48890.4 kg/ha 
the three measurements are registered in 2008. when applying Hortigrow–N:P:K  20:20:20.

The first measurement was made on the 30-th day after pricking For the period of study, in the referent variant we report the yield 
out, 15 days after the first leaf fertilizing. The maximum of the leaf of fresh mass – 38912.3kg/ha. The maximum yield of fresh mass on 
area formed during the individual years of the study was observed average for the period was registered with the application of 
with the leaf-fertilizer Hortigrow–N:P:K 20:20:20 with the following Hortigrow–N:P:K 20:20:20–48760.9 kg/ha (25.3% over the 

2 2 reference), on the second place is the application of Hortigrow– values: 2007 – 934.59 сm , 2008 – 796.84 сm and 2009 – 910.41 
2 N:P:K 30:20:10 – 48454.4 kg/ha (24.5% over the reference) and on сm . On the second place with respect to the influence over the leaf 

the last place with respect to yield of fresh mass of the treated area formation is the leaf-fertilizer Hortigrow–N:P:K 30:20:10. On 
variants occupies the application of Hortigrow–N:P:K 5:50:20 – average for the period of the study the leaf area formed with 

2 44900.6 kg/ha (15.4% over the reference), as the stated differences Hortigrow–N:P:K 20:20:20 is 880.61 сm  with a relative increase 
of the treated variants with the reference are statistically proven.against the reference – 36.1%, with application of Hortigrow-N:P:K 

The data for the obtained yields of fresh vegetative mass 30:20:10 the relative increase against the reference is 33.2%, as the 
(kg/ha) show the significant influence of the percentage of N-sated differences with the referent variant are mathematically 
nitrogen contents in the leaf-fertilizer over the yields of fresh mass, proven differences. 
but the results reported by us show that the obtained higher yields of In the second measurement, made on the 46-th day after 
fresh mass with Hortigrow–N:P:K 20:20:20 depends mainly on more pricking out (15 days after the second treatment with leaf-fertilizers), 
favourable effect of the balanced contents of macroelements. The the variants, treated with leaf-fertilizers, had higher values against 
increase of the fresh mass yield (kg/ha) in the variants with leaf the reference. The maximum during the individual years of the study 
fertilization applied is die mainly to the increase of fresh mass of the again was observed with Hortigrow–N:P:K 20:20:20, followed by 
individual organs and their proportions (leaves, flowers, stem and Hortigrow–N:P:K 30:20:10. On average for the period, in the second 

2 nodes) which results in increasing the end yields of fresh mass per measurement the referent variant formed an leaf area of 1651.4 сm , 
2 unit of area. the value with Hortigrow–N:P:K 20:20:20 is 2305.8 сm  with a 

With respect to the yields of dry mass, the results obtained show relative increase against the reference – 39.6%. The relative 
that the leaf-fertilizers applied Hortigrow increase the yields of dray increase of the leaf area against the reference on average for the 
mass in each of the experimental year. The yield of dry mass by period when Hortigrow–N:P:K 30:20:10 had been applied, is 33.2%, 
years with the referent variant is as follows: in 2007 – 6609.1 kg/ha , as the sated differences with the referent variant are statistically 
2008 – 6439.3 kg/ha and in 2009 – 7233.5 kg/ha. The maximum proven.
yields of dry mass in the individual years of the study are reported In the third measurement, made on the 74-th day after pricking 
with the leaf-fertilizer Hortigrow–N:P:K 20:20:20 respectively: in out (27 days after treatment with leaf-fertilizers), the same tendency 
2007 – 8479.8 kg/ha, 2008 – 8197.4 kg/ha and in 2009 – 9428.8 was observed as the one established in the first two measurements, 
kg/ha, on the second place concerning the positive influence over namely the strongest effect on the area formed was exercised by the 
the dry mass is the application of Hortigrow–N:P:K 30:20:10 with leaf-fertilizer Hortigrow–N:P:K 20:20:20, followed by the leaf-
close values in the dry mass with the variant Hortigrow–N:P:K fertilizer Hortigrow–N:P:K 30:20:10, which is well expressed in all 
20:20:20. The minimum values of the dry mass yields in the three experimental years through mathematical differences. On 
individual years of the study are reported with Hortigrow–N:P:K average for the period in the third measurement the referent variant 

2 5:50:20. On the basis of the data, average for the period of study, is had formed a leaf area of 3236.1 сm . The maximum on average for 
evident that the application of Hortigrow–N:P:K 5:50:20 increases the period is with Hortigrow–N:P:K 20:20:20 with a value of the leaf 

2 the average yield of dry mass from 6760.6 kg/ha (reference) to area formed of 4124.9 сm and a relative increase against the 
7840.9 kg/ha, by 1080.3 kg/ha (16%). The use of Hortigrow–N:P:K reference – 27.5%. The relative increase of the leaf area formed 
30:20:10 results in increasing of the average dry mass yield to against the reference with Hortigrow–N:P:K 30:20:10 is 24.4%. The 
8617.6 kg/ha, which is an addition of 1857 kg/ha (27.5%) against the minimum values of the leaf area formed from the variants with leaf 
referent variant and 776.7 kg/ha (11.5%) against the application of fertilization applied during the individual experimental years in the 
Hortigrow–N:P:K 5:50:20. When Hortigrow–N:P:K 20:20:20 was three measurements are reported from the application of 
included in the feeding of plants of basil, the addition to the reference Hortigrow–N:P:K 5:50:20.
was 1941.4 kg/ha (28.7%), and the absolute addition to the On the basis of the results obtained we can consider that in basil 
application of Hortigrow–N:P:K 30:20:10 is 1.2% and 14.3% against of ear-shaped form the balanced contents of macroelements in the 
the use of Hortigrow–N:P:K 5:50:20. The tendency described is well leaf-fertilizer exercises the strongest influence over the leaf area 
expressed in the individual experimental years. The results obtained formation, followed by the leaf-fertilizer with the highest percentage 
give a reason to be considered that the ear-shaped form of basil of N–nitrogen, as the relative difference on average for the period 
shows higher responsiveness to the balanced contents of between them after three-time application is 3.1% and is not 
macroelements in the leaf-fertilizers. The obtained relative statistically proven.
difference against the leaf-fertilizer with the highest percentage of The influence of the leaf-fertilization with different types of 
nitrogen on average for the period in the yields of the dry biomass is Hortigrow over yields of biomass (fresh and dry) are presented in 
insignificant – 1.2% and 12.7% against the leaf-fertilizer with the Table 2. The data demonstrates that after the three times application 
lowest percentage of nitrogen, therefore the percentage of nitrogen of the leaf-fertilizers Hortigrow the yields of fresh and dry mass 
in the leaf-fertilizer is the main factor for obtaining higher yields.   increase. The yields of fresh mass without applying leaf fertilization 

The leaf-fertilizers tested do not affect the fresh to dry mass varies in the years as follows: in 2007 – 39700.5 kg/ha, 2008 – 
proportion, insignificant differences in the individual experimental 
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years have been observed. On average for the period in the variants, values and a relative increase of the yield against the referent variant 
included in the study, it is within the range of 1: 5.60–5.76, therefore respectively in 2007 – 4191.4 kg/ha (13%), 2008 – 4135.3 kg/ha 
we can consider that the higher yields obtained of dry mass (kg/ha) (14.6%) and in 2009 – 4576.5 kg/ha (16.3%). On average for the 
in the variants with applied leaf fertilization is due mainly to the period, the application of leaf fertilization with Hortigrow–N:P:K 
increased yield of fresh vegetative mass from a hectare. The leaf- 5:50:20 increases the relative yield of leaves and racemes with (14.7 
fertilizers, included in the study, do not affect the relative share of dry %) against the non-treated variant. The application of 
leaves and flowers in the total yield of dry mass. On average for the Hortigrow–N:P:K 30:20:10 results in increasing of the relative yield 
period, the relative share of dry leaves and flowers in the variants of leaves and racemes with (27.1%) and with Hortigrow–N:P:K 
tested varies within 54.85–55.60%. 20:20:20 the increase of the relative yield is the highest – 29% 

The results obtained for the yield of dry leaves and flowers against the reference.
(kg/ha) show that the leaf fertilization applied with the different kinds 
of Hortigrow increases the yield. The maximum yields of dry leaves 
and racemes in the individual years of the study are reported when Conclussion
Hortigrow–N:P:K 20:20:20 had been applied with values and a 
relative increase of the yield in the individual years as follows: in The data for yields of stems and nodes show an increase in the 
2007 – 4774.7 kg/ha (28.7%), 2008 – 4583.3 kg/ha (27.1%) and in values in the variants with leaf fertilization applied. Maximum in the 
2009 – 5155.8 kg/ha (31%). On the second place is the application of individual years of the study has been observed with 
Hortigrow–N:P:K 30:20:10 with the values in the individual years: – Hortigrow–N:P:K 20:20:20 with values on average for the period – 
2007 – 4695 kg/ha (26.5%), 2008 – 4514 kg/ha (25.1%) and in 2009 3864.1 kg/ha with a relative increase against the referent variant by 
– 5097.5 kg/ha (29.5%). The minimum increase of the treated 28.4%. The second place with respect to influence over the yield of 
variants has been reported with Hortigrow–N:P:K 5:50:20 with 

Table 2. Production of fresh and dry mass

a,b,c Values with different superscripts differ significantly (p< 0.05)

LSD 5% 487.6 352.2 618.2 765.9

2007 % % % %Biomass

Fresh mass
kg/ha

Dry mass
kg/ha

Ratio
fresh/dry
mass

Dry leaves
and
inflorescences
kg/ha

LSD 5% 1935.0 1644.8 1814.9 2703.3

LSD 5% 728.0 634.4 794.7 1345.3

LSD 5% 315.9 390.6 419.1 53.77

Variants

0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20

0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20

0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20
0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20

0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20

0-control

NPK -30:20:10

NPK -20:20:20

NPK -5:50:20

a2898.8
b3699.1
b3705.1
b3457.6

a2831.9
c3602.9
c3614.1
b3226.1

a3297.8
b4244.4
b4273.0
b3935.8

a3009.5
b3848.8
b3864.1
ab3539.8

100.0

127.6

127.8

119.3

100.0

127.2

127.6

113.9

100.0

128.7

129.6

119.3

100.0

127.9

128.4

117.6

56.14

55.93

56.31

54.80

56.02

55.61

55.91

56.18

54.41

54.57

54.68

53.76

55.48

55.34

55.60

54.85

Leaves and
inflorecsences
acc. to dry
mass 

Mass of
dry stems
kg/ha

a3710.3
c4695.0
c4774.7
b4191.4

a3607.4
c4514.0
c4583.3
b4135.3

100.0

126.5

128.7

113.0

100.0

125.1

127.1

114.6

100.0

129.5

131.0

116.3

100.0

127.1

129.0

114.7

a3935.7
c5097.5
c5155.8
b4576.5

a3751.1
bc4768.8
c4837.9
b4301.1

1: 6.01

1: 5.95

1: 5.83

1: 6.04

1: 5.89

1: 5.77

1: 5.85

1: 5.92

1: 5.40

1: 5.21

1: 5.19

1: 5.28

1: 5.76

1: 5.62

1: 5.60

1: 5.73

100.0

127.0

128.3

115.7

100.0

126.1

127.3

114.3

100.0

129.1

130.3

117.7

100.0
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