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Abstract The study was carried out in the Hortinvest greenhouses, which
belong to the Research Center for Quality Control of Agri-food Products,
Faculty of Horticulture, UASMV - Bucharest.
Two varieties of basil were studied, 'Genovese' and 'Aromat de Buzău'.
Seedlings for the establishment of culture in the NFT system were produced
on three types of substrate, perlite (V1) and zeolite (V2) with a grain size of
1.5 mm and peat V3). We found differences regarding the number of leaves in
basil seedlings. Most leaves were formed on the peat substrate variant, in the
case of both varieties, 3.5 leaves at the 'Genovese' variety and 4.25 leaves at
the 'Aromat de Buzău' variety.
In the case of the 'Genovese' variety, the number of leaves formed on the
plants was 30.33 leaves for the variant that used seedling produced on perlite
substrate and 35.33 leaves for the variant produced on peat substrate. The
average mass of lettuce plants was higher at V3 of 237.33 g.
In the case of the 'Aromat de Buzău' basil variety, the number of leaves was
lower compared to the 'Genovese' variety, which was 23 leaves for the variant
produced on zeolite substrate and 28 leaves for the variant produced on peat
substrate. In NFT, the average leaf mass ranged from 329.33 g at V3 to
313.00 g at V1. It should be noted that the differences were statistically
insignificant for all variants.
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Ocimum L. belongs to the family Labiatae
(Lamiaceae). Basil is native to India, China, SriLanka,
from where it spread around the globe and was brought
to Europe in the mid-16th century. It is cultivated as a
spice plant in southern Ukraine, Armenia, Georgia and
Central Asia, in many countries in Western Europe
(France, Italy, Germany etc.) and in North America [3].

The genus Ocimum includes over 60 different
species of basil that differ in color and shape of the
leaves. The varieties are very diverse, with the smell of
lemon, cinnamon or anise [2].

Basil is an annual herbaceous plant that has a
short growing period (100 days),

The chemical composition of essential oil in
plants of the genus Ocimum, especially O. basilicum,
has been the subject of numerous studies since the
1930s. Older chemical data on Ocimum oils have been
summarized by numerous researchers Lawrence et al.
(1997) and the results obtained in the last 25 years in
terms of the chemical composition of basil essential oil
are summarized. Akoumianaki et al. (2012) mention
that basil seedlings can be obtained in unconventional
crops using both chemical and organic fertilizers.

The fresh plant is considered a source of
vitamin C [5, 10]. Valtcho et al. (2008), evaluated
some varieties of sweet basil in several areas and

appreciated both the production and the content in
essential oils. Some studies have shown the possibility
of obtaining basil plants on various inorganic substrates
mineral wool, perlite, peat vermiculite, or coconut [4,
6, 7, 8]. Schafer 2014 mentions the cultivation of basil
in an aeroponic system, by using the nutrient solution
by spraying on the roots.

The aim of the study was to identify the way of
cultivation in NFT system of the 'Aromat de Buzău'
variety, created at SCDL Buzău compared to the
'Genovese' variety also to identify the differences
regarding the quality of seedlings and to recommend
the variety that obtained the highest leaf production in
this unconventional system.

Material and Method

The study was carried out at Hortinvest research
greenhouses, in the period 2019-2020, on the
'Genovese' and 'Aromat de Buzău' basil varieties.

'Genovese' basil variety is originally from Italy,
areas Genova, Imperia, and Savona. It is registered at
European level as a product of controlled origin. The
variety has green, tender and fragrant leaves being used
fresh in the kitchen.
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The basil variety, 'Aromat de Buzău', is created
at S.C.D.L. Buzău, it is semi-late, productive, well
adapted to the environmental conditions in Romania. It
has a specific aroma, the leaves are large, green that
can be used in salads. It can be grown in pots or in the
field. It is very productive, the productions can reach in
the field about 12.5 t/ha.

The substrates used to produce the seedlings
were: 1.5 mm granular perlite, 1.5 mm granular zeolite
and peat. The crops were established in greenhouse
conditions, in the NFT system.

We determined the number of leaves on
seedlings, and on the plants cultivated in NFT and we
determinated the total mass of basil leaves.

Also, we correlated the type of substrate and the
number of leaves in lettuce seedlings and made the
Duncan test to determine the differences in leaf mass
for the variants studied.

Results and Discussions

The basil seedling, 'Genovese' variety, obtained
on perlite, zeolite and peat substrates showed after 20
days from emergence a number of leaves between 2.75
leaves in the variant obtained on perlite substrate and
3.5 leaves in the variant on substrate of peat. We found
a very significant influence between the number of
leaves and the type of substrate R² = 0.9643, (Figure 1.
a).

In the case of the 'Aromat de Buzău' variety, the
number of leaves for seedlings obtained on different
types of substrate was between 3.25 leaves for the
variant obtained on zeolite substrate and 4.25 leaves for
the variant on peat substrate. The relationship between
the number of leaves and the type of substrate indicated
a significant relationship (R² = 0.5192), Figure 1 b.

a b
Figura 1. Influence of substrate type on the number of leaves in basil seedlings Genovese (a) and Aromat de Buzău (b)

We found that after 30 days from planting the
basil seedling in the NFT system the number of leaves
in the 'Genovese' variety was on average 30.33 leaves
in the variant in which we produced the seedling on
perlite substrate (V1) and 35.33 leaves in V3 - peat
substrate.

Analyzing the total average mass of leaves
harvested per plant we could find that it was 202.0
g/plant at V1 and 237.33 leaves at V3 by 9.2% above

the average experience. Compared to the average of
experience, the influence from a statistical point of
view was insignificant both in the case of the number
of leaves per plant and the average total mass of the
leaves. We can appreciate that the culture substrate
used to produce the seedling did not influence the
number of leaves or the average mass of the leaves in
the culture (table 1).

Table 1. Number of leaves formed per plant and average leaf mass in the 'Genovese' variety
Number
of leaves

Differences Mass DiferencesVariants

(no) (no) (%)

Significance Variants

(g) (g) (%)

Significance

V0 (Average) 33.44 0.00 100.00 Control V0 (Average) 217.33 0.00 100.00 Control
V1 (Perlite) 30.33 -3.11 90.70 N V1 (Perlite) 202.00 -15.33 92.94 N
V2 (Zeolite) 34.67 1.22 103.65 N V2 (Zeolite) 212.67 -4.67 97.85 N
V3 (Peat) 35.33 1.89 105.65 N V3 (Peat) 237.33 20.00 109.20 N

DL5% = 4.000; DL5% in % = 11.9601 DL5% = 26.680; DL5% in % = 12.2761
DL1% = 6.620; DL1% in % = 19.7940 DL1% = 44.140; DL1% in % = 20.3098

DL0.1% = 12.390; DL0.1% in % = 37.0465 DL0.1% = 82.630; DL0.1% in % = 38.0199
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In the case of the 'Aromat de Buzău' basil
variety, we found that the number of leaves per plant
was lower compared to the 'Genovese' variety, the
leaves were larger.

The number of leaves was between 23.00 leaves
in V2, seedling produced on zeolite substrate and 28
leaves in V3, seedling produced on peat substrate. The

differences were statistically insignificant. Compared
to the average of experience the number of leaves was
with 11.5% higher. In the case of the average total leaf
mass, we found that the leaf weight was 329.33 g/plant
at V3 by 2.95% above the average experience. At V1,
an average leaf mass of 313.00 g/plant was obtained,
6.89 g less than the average experience (Table 2).

Table 2. Number of leaves formed on plant and average mass of leaves in the 'Aromat de Buzău' variety
Number
of leaves

Differences Mass DiferencesVariants

(no) (no) (%)

Significance Variants

(g) (g) (%)

Significance

V0 (Average) 25.11 0.00 100.00 Control V0 (Average) 319.89 0.00 100.00 Control
V1 (Perlite) 24.33 -0.78 96.90 N V1 (Perlite) 313.00 -6.89 97.85 N
V2 (Zeolite) 23.00 -2.11 91.59 N V2 (Zeolite) 317.33 -2.56 99.20 N
V3 (Peat) 28.00 2.89 111.50 N V3 (Peat) 329.33 9.44 102.95 N

DL5% = 7.950; DL5% in % = 31.6593 DL5% = 17.620; DL5% in % = 5.5082
DL1% = 13.160; DL1% in % = 52.4071 DL1% = 29.160; DL1% in % = 9.1157

DL0.1% = 24.630; DL0.1% in % = 98.0841 DL0.1% = 54.580; DL0.1% in % = 17.0622

Figure 2 shows aspects from the Hortinvest
greenhouse, from UASMV Bucharest with the
'Genovese' variety of basil culture, in the NFT
(Nutrient Film Technology) system, and in figure 3

with the 'Aromat de Buzău' variety. Figure 4 shows the
plants 30 days after planting obtained in the NFT
culture system.

Figure 2. The appearance of basil plants in the NFT culture - 'Genovese' variety
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Figure 3. The appearance of basil plants in the NFT culture - 'Aromat de Buzău' variety

Figure 4. The appearance of basil plants 30 days after planting in NFT

Conclusions

The obtained results showed that between the
basil seedlings obtained on different substrates there
were differences regarding in the number of leaves
formed. In the seedling variant obtained on peat, there
were differences in the number of leaves formed, we
obtained on average 3.5 leaves in the 'Genovese'
variety and 4.25 leaves in the 'Aromat de Buzău'
variety.

At the end of the crop, after 30 days from
planting in NFT system, we noticed that the varieties
formed a number of leaves per plant with insignificant
variations between substrate variant. The 'Genovese'
variety formed a higher number of leaves, on average
33.44 leaves per plant, compared to the 'Aromat de
Buzău' basil variety with 25.11 leaves/plant.

Regarding the average mass of the leaves, we
found that at the 'Aromat de Buzău' variety obtained a
higher production, on average 319.89 g/plant.
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