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Abstract Lettuce (Lactuca sativa L) is a very popular vegetable species in
Romania. It is grown for its leaves rich in vitamins and other nutrients. Crops
established on the ground, in greenhouses, solariums and open field have the
largest share but also crops on unconventional substrates are developing and
expanding in Romania due to the numerous advantages. The biological
material used was the Kristine cultivar, an oak leaf salad. It was grown in two
unconventional systems, in the NFT system and on mattresses filled with
perlite. Different concentrations of the nutrient solution with an EC of 1.5
mS/cm, 3.0 mS/cm and 3.5 mS/cm as well as the organic fertilizer Organic
Grow were used for fertilization.
We followed the evolution of leaf formation in lettuce plants as well as the final
mass of plants after 25 days after planting and we found that the highest
average mass was recorded in the variant grown on nutritious film, in the NFT
system (326.83 g). In the variants grown on perlite substrate and fertilized
with different doses of nutrient solution the mass of the plants was lower. The
lowest average weight of 291.0 g/plant was recorded for the organically
fertilized variant
The aim of the experiment was to identify the best fertilization doses for
variants grown on perlite substrate.
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One of the most popular green vegetables is
Lactuca sativa (salad). This species comes from the
eastern Mediterranean from a wild form of lettuce
(Lactuca serriola) identified for consumption around
4500 BC. The name of the species would come from
the Latin word “lactis”, which means milk, due to the
white sap and milky consistency contained in the wild
forms of lettuce plants [3, 7, 1, 2, 8]. Some data
identified in the manuscripts of the ancient Egyptians
mention the use of an oil extracted from lettuce seeds
and is later mentioned to have been used in
consumption.

Currently, in Romania, most areas cultivated
with lettuce are in the soil system, in tunnels or
greenhouses, in pure crops or associated with other
vegetable species, tomatoes, peppers, eggplants, etc. As
greenhouse and soil preparation involve additional
costs for soil disinfection before each crop cycle, basic
fertilization, shredding and leveling of the soil, farmers
are looking for solutions to identify other safe and cost-
effective technological options [4, 5].

One of the options that would bring safety to
the product but also higher productions would be the
use of mattresses with perlite substrate. This eliminates
all soil preparation work. Mattresses filled with perlite
can be used for several cycles of culture in this way the
culture can be maintained permanently. It should be
noted that used perlite can be disinfected and reused.

Another variant, but which involves costs for the
construction of the greenhouse, is the NFT (Nutrient
Film technology) system. This is a high-performance
system that brings great benefits to growers but also
product safety.

The EC of the nutrient solution applied to
lettuce crops in unconventional system depends on the
vegetation stage of o, 9-3.5 mS/cm [6, 9, 10].

Material and Method

The research was conducted at the University
of Agronomic Sciences and Veterinary Medicine of
Bucharest, in the greenhouses Hortinvest, Research
Center for the quality of agri-food products,

The biological material used in this
experiment consisted of the oak leaf type salad,
Kristine cultivar, grown on mattresses filled with
perlite and in the nutrient film culture system (Nutrient
Film technology).

Kristine, green Oakleaf type from Rijk Zwaan
Seed Company. This cultivar has leaves like oak, green
at the base and dark red to maroon in the upper
extremities.

The perlite mattresses were 1 m long and had
a capacity of 25 l. 4 plants were grown on each
mattress.
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At planting on NFT and on perlite substrates
the seedlings were 25 days old.

Determinations on the formation of the
number of leaves per plant were made on the biological
material. Also we determined  titratable acidity, content
in s.u. and carbohydrates (° BRIX in %) for lettuce
grown on NFT and perlite substrate and nitrated
content.

Results and Discussions

We found that the number of leaves per plant
in the Kristine cultivar was between 14 leaves in V2 -

EC 1.5 (14.33 leaves) and 18.87 leaves in the V4 - EC
3.5 variant. In the case of using the EC of 1.5 on the
perlite substrate, EC also used in the variant cultivated
in the NFT system with circulating solution, we found
that the number of leaves was less than 14.33 leaves at
V2 with a percentage of only 85.04% under the control.
In the case of increasing the EC in the experiment on
the perlite substrate, the number of leaves was higher.
We found that in the version where we used organic
fertilizer, Organic Grow, the number of leaves was
18.00 by 7.12% under the V1 - Control (table 1, figure
1).

Table 1.
The number of leaves formed per plant in the Kristine cultivar

cv. 'Kristine'
Substrats

Conductivity of the
nutrient solution

[mS/cm] No. Leaves % to Control

V1 – NFT - Control EC 1.5 16.85 c 100.00
V2 EC 1.5 14.33 d 85.04
V3 EC 3.0 18.51 a b 109.79
V4 EC 3.5 18.87  a 111.97
V5 Organic Grow 18.05  b 107.12

Figure 1. The influence of the number of leaves on the plant depending
on the concentration of the nutrient solution

Figures 2 – 5 show aspects of lettuce culture in the NFT system and on perlite substrate.

Figure 2. Plant appearance in NFT (original)
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Figure 3. Plant appearance on perlite substrate (original)

a. b.
Figure 4. Lettuce obtained in NFT (a) and on perlite substrate with EC3.5 (b.) (original)

Figure 5. Average mass of plants in the NFT system and on perlite substrate (V4) (original)

The average mass of lettuce plants obtained in
plants grown in the NFT system was 326.83 g at V1 -
NFT / EC 1.5 mS/cm much higher compared to the
other variants. This would also be due to the
temperature values in the environment in which the
plant roots grew. Under greenhouse conditions, in the
NFT system, the roots of the plants benefit from
constant temperatures because the nutrient solution

leaves the tank at a temperature of 22°C. In the case of
the culture substrate, although the temperature of the
nutrient solution was 22°C, we found that after 2 hours
of administration the temperature values in the
substrate were lower, being between 19.2°C at V2 - EC
1.5 mS/cm and 19.33°C to V4 - EC 3.5 mS/cm (Table
2).
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Table 2.
Average mass of lettuce plants – cv. 'Kristine'

Plant Masss Percent to
control

Average greenhouse
temperature values

(day / night)

Temperature values of the nutrient
solution in NFT, and in perlite

substrate / on average

Substrate

[g] [%] [oC] [oC]
V1 - NFT / EC 1.5 326.83 a 100.00 22.84 21.15
V2 - EC 1.5 259.50 a 79.40 22.84 19.20
V3 - EC 3.0 302.00 a 92.40 22.84 19.23
V4 - EC 3.5 319.00 a 97.60 22.84 19.33
V5 - Organic Grow 291.00 a 89.04 22.84 19.25

The determinations made at harvest indicated
in the lettuce leaves a content in dry substance  higher
in variants grown in perlite substrate compared to those
obtained in the NFT system. It was 11,183 for the
fertilized solution with nutrient solution with an EC of
3.5 mS/cm. The lowest dry matter content was
recorded for the organically fertilized version. The

carbohydrate content, in the largest amount was also
recorded in the variant to which we applied the nutrient
solution with EC 3.5 mS/cm (7.767%). The lowest
values were recorded for the organic fertilized version,
with the Organic Grow fertilizer. The titratable acidity
showed the highest values also in this fertilization
variant  (figure 6).

Figure 6. Titratable acidity, content in s.u. and carbohydrates ° BRIX (%) for lettuce grown on NFT and perlite
substrate – Kristine cultivars

We found that the nitrate content was higher
in the mature leaves. It showed the highest values in
the fertilizers with nutrient solution with EC 3.5
mS/cm (701 mg/kg). The lowest values were recorded
at fertilization with Organic Grow (587 mg/kg). In the
young leaves, the values were lower being between
500 mg/kg in the variants on substrate with EC 1.5
mS/cm and in the organic fertilized version. The

highest values were recorded in young leaves (588
mg/kg) in the variant grown in NFT with EC 1.5
mS/cm (figure 7).

We found that in all variants grown in
unconventional system (in NFT and on perlite
substrate) the nitrate content was below the standard
limit for the winter period (2000 mg/kg).

Figure 7. Nitrate content of lettuce grown in NFT and perlite substrate – cv. 'Kristine'
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Conclusions

Based on the obtained results we found that
the number of leaves formed on the plant was lower in
the variant cultivated in the nutrient film system (NFT)
compared to the variants cultivated on perlite substrate,
fertilized with nutrient solution with EC of 3 mS/cm
respectively 3.5 mS/cm. Only V2 fertilized with
nutrient solution with EC of 1.5 mS/cm showed the
lowest number of leaves.

The average mass of lettuce plants showed the
highest value at V1 grown on nutrient film (NFT),
being 326.83 g.

Also, we remarked that V5 organically
fertilized with the product Organic Grow the mass of
plants was 291.0 g/plant.

Content in dry substance presented the highest
values for the organically fertilized variant, as well as
the carbohydrate content. The titratable acidity showed
small variations from one variant to another.
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