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Abstract The experience in this paper aimed at identifying technological
sequences for obtaining lettuce seedlings for unconventional systems, on
different types of substrates. The research was conducted at the University of
Agronomic Sciences and Veterinary Medicine of Bucharest, in 2019 and
2020, in a professional glass greenhouse of Horticulture Faculty. The
biological material used in this experiment consisted of 5 varieties of lettuce
(Lactuca sativa), respectively 'Alanis' (Seminis), 'Aleppo' (Rijk Zwaan),
'Carmessi' (Rijk Zwaan), 'Kristine' (Rijk Zwaan), 'Red Salad Bowl' (Agrosel).
The unconventional substrates used were Jiffy peat pots, perlite, zeolite, 25%
perlite + 75% zeolite, 50% perlite + 50% zeolite and 75% perlite + 25%
zeolite. The nutrient solution for fertilizing lettuce seedlings had all the
elements, 0.7 mS EC and a slightly acidic pH, 6.0. Biometric determinations
were performed on the plants in the seedling phase (the growing capacity of
lettuce cultivars, the number of leaves formed per plant. The results obtained
show that the researched technological sequence, respectively obtaining
seedlings for lettuce cultivation studied in the 6 types of unconventional
substrates, print an important quality potential and can be recommended to
local vegetable growers.
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Understanding the history of domestication
would help breeding programs develop more
sustainable options to alleviate the loss of genetic
diversity. For lettuce (Lactuca sativa), this goal is
getting closer. Tong Wei of the State Agricultural
Laboratory of Key Genomics, China and colleagues
sequenced a total of 445 Lactuca accessions from 47
countries, including major types of lettuce crops and
their relative wild species, and generated a
comprehensive map of lettuce genome variations. The
team found that lettuce was first domesticated near the
Caucasus, and the European population of L. serriola
played an important role in improving crops after the
salad was spread to continental Europe.

Lettuce (Lactuca sativa) is a very popular
vegetable species in Romania. It is grown for its leaves
rich in vitamins and other nutrients. Crops 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.

Seedling quality is one of the basic requirements
for obtaining guaranteed and quality production [8, 9].
The use of quality seedlings for planting obtained in
alveolar palettes and using different professional
substrates ensures their good quality compared to other
traditional methods while giving them the reduced

possibility of contamination by phytopathogens. In
greenhouse conditions, favourable growth factors for
both leaves and roots can be ensured [7]. The use of
different types of compost in the production of
seedlings contributes to their quality [11].

Kämpf (2005) and (Gruszynski, 2002) consider
that for the production of lettuce seedlings must be
provided substrates free of diseases and toxic
substances, the pH of the solution must be 5.0 to 5.8
and the electrical conductivity (EC) from 2.0 to 3.5
dS/m.

Gruszynski (2002 and 2003), shows in
experiments that the use of high concentrations of
nutrient solution can adversely affect the development
of lettuce seedlings.

Guerrini and Trigueiro (2004) mention that
ensuring all growth factors also ensures a proper
development of the root system.

Ayșe Gül et al., (2005) analyzed the production
of lettuce seedlings (Lactuca sativa var. capitata),
Bombola and Brogan varieties, grown on five nutrient
substrates made of perlite and zeolite in different
proportions, and showed that zeolite is a substrate that
impresses a significant growth. The differences proved
to be statistically significant for zeolite and perlite in
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terms of head mass, but the differences between the
number of leaves were not significant.

Some specialists in the field (Harland et al.,
1999) show in their works that the structure of zeolite
has particular properties useful in the production of
hydroponic vegetable crops, and others (Van Os, 2000)
say that perlite is a substrate widely used in Europe, in
the area South. Zeolite is chosen for optimizing the
root growth environment in soil-free vegetable crops
because it promotes nutrient absorption and reduces
pollution [1].

Material and Method

The research was conducted at the University of
Agronomic Sciences and Veterinary Medicine of
Bucharest, Faculty of Horticulture, in the period 2019-
2020, in the Hortinvest greenhouse of the Research
Center for quality control of agri-food products

The biological material used in this experiment
consisted of 5 lettuce (Lactuca sativa), respectively V1
- 'Alanis', V2 - 'Aleppo', V3 - 'Carmessi', V4 -
'Kristine', V5 - 'Red Salad Bowl', of different origins,
foreign or domestic. 'Alanis', head lettuce cultivar,
characterized by an early production, intended for
cultivation in protected areas (greenhouses, solariums)
throughout the year. The edible part, the leaves, form
rosettes of different sizes that can reach 400 g. The
leaves are green. 'Aleppo' (Lollo bionda type) is a
lettuce cultivar of Dutch origin (Rijk Zwaan, the seed
company). The appearance of the leaf is characteristic
of the Lollo type salad, a leaf with a corrugated tongue,
it creates. The rosettes of leaves form heads of different
sizes that can reach 500 g. It is intended for field
cultivation and / or protected areas (greenhouses,
solariums). It has good resistance to species specific
diseases.

'Carmessi' (Lollo rosa type) is a lettuce cultivar,
of Dutch origin (Rijk Zwaan, the seed company). The

edible part reaches different weights that can reach 300
g.

'Kristine' (Oakleaf green leaf type) is a green
salad of Dutch origin (Rijk Zwaan, the seed company).
This cultivar has oak-like leaves, green at the base and
dark red to maroon in the upper extremities.

'Red Salad Bowl' is a cultivar of lettuce with
leaf red like oak type (Oakleaf). This lettuce has oak-
like leaves and dark green at the base and dark red to
maroon in the upper extremities.

Substrates used in seedling production. Five
types of pots with different substrates were used to
obtain lettuce seedlings, as follows:

- Jiffy type pots, in the form of pills with
sterilized peat;

- perlite with a loose density of 130-180 kg/m3

and a granulation of 0.4 mm, in pots (nest) patented by
the University of Agronomic Sciences and Veterinary
Medicine of Bucharest and Procema Perlit SRL

- zeolite with a grain diameter of 4 mm;
- 25% perlite + 75% zeolite;
- 50% perlite + 50% zeolite;
- 75% perlite + 25% zeolite.
On the researched biological material,

determinations were made regarding the emergence
capacity of lettuce cultivars and determinations
regarding the formation of the number of leaves per
plant.

Results and Discussions

The emergence capacity of lettuce cultivars was
different in the two years of research, 2019 and 2020,
there were differences in the average values between
the research variants. In Jiffy pots, the emergence took
place 4 days after sowing, 58% for 'Red Salad Bowl'
and 63% for 'Alanis' salad. The average values for
emergence were 90% for 'Alanis' and 'Red Salad Bowl'
and 95% for 'Kristine' salad (Figure 1).

Figure 1. The percentage of emerged plants of lettuce cultivars in Jiffy pots
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Figure 2. The appearance of seedlings in different types of pots
(Jiffy and pots with perlite and zeolite) (original)

Plant emergence on perlite substrate was
between 61% and 65% after 4 days of sowing, and the

average values were 90-95% for the salad 'Alanis' and
'Aleppo' (Figure 3).

Figure 3. Percentage of emergence of the plants of lettuce on a substrate of perlite

We observed that, on the zeolite substrate, the
emergence of lettuce plants was between 90 - 95%, in

'Alanis' (90%), 'Red Salad Bowl' and 'Carmessi' (91%)
in 'Kristine' 93% and 'Aleppo' (95%) (Figure 3).

Figure 4. Percentage of emergence of the plants of lettuce on a substrate of zeolite

The emergence of the plants on a substrate of
25% perlite + 75% zeolite was achieved after 4 days
from sowing in percent of 62% for 'Alanis' and
'Aleppo' and in percent of 65% for 'Carmessi'. The

average values of the sprouted plants were 91% for
'Kristine' and 'Red Salad Bowl' and 93% for 'Carmessi'
cultivar (Figure 5).
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Figure 5. Percentage of emergence of the plants of lettuce on a substrate of 25% perlite + 75% zeolite

The emergence of the plants on a substrate of
50% perlite + 50% zeolite was achieved after 4 days
from sowing, in a percentage of 63% in the cultivators
'Aleppo', 'Carmessi', 'Kristine', 'Red Salad Bowl' and

65% in 'Alanis'. The average values of the sprouted
plants were 91% for the 'Red Salad Bowl' and 93% for
the 'Kristine' salad (Figure 6).

Figure 6. Percentage of emergence of the plants of lettuce on a substrate of 50% perlite + 50% zeolite

The emergence of the plants on a substrate of
75% perlite + 25% zeolite was achieved 4 days after
sowing, 63% for 'Red Salad Bowl' and 66% for

'Alanis'. The average values of the sprouted plants were
92% for 'Carmessi', 'Kristine', 'Red Salad Bowl' and
93% for 'Alanis' and 'Aleppo' (Figure 7).

Figure 7. Percentage of emergence of the plants of lettuce on a substrate of 75% perlite + 25% zeolite
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The results show that the best emergence (95%)
had the salad cultivars 'Kristine' obtained in pots Jiffy
and 'Aleppo' obtained on perlite substrate, and the
lowest emergence (90%) was obtained in the salad
cultivars 'Alanis' and 'Red Salad Bowl' obtained in pots
Jiffy and 'Alanis' obtained on perlite substrate.

Determinations on the formation of the number
of leaves per plant show differences between lettuce
cultivars and the substrates used to obtain seedlings.

The seedlings obtained in Jiffy pots formed 3.33
leaves / plant in 'Carmessi' cultivar and 4 leaves / plant
in 2019 and 4.33 leaves / plant in 'Aleppo', 'Kristine'
and 'Red Salad Bowl' cultivars in 2020, at 30 days after
emergence.

The cultivar was not influenced by the Jiffy type
substrate (R² = 0,0909) (Figure 8 a).

The number of leaves obtained on perlite was
3.33 leaves / plant in 'Aleppo' cultivars in 2019 and
4.33 leaves / plant in 2020. 'Alanis' cultivar formed
3.67 leaves / plant in 2019 and 4.67 leaves / plant in
2020. The number of leaves obtained per zeolite was 4
leaves / plant for 'Aleppo' cultivar in 2019 and 2020

and at 'Red Salad Bowl' in 2019. The average number
of leaves was 4 leaves / plant at 'Aleppo' and 4.87
leaves / plant at 'Kristine'. The substrate did not
significantly influence the formation of the number of
leaves on plants, the relationship being R² = 0,0532
(Figure 8 c).

On the substrate with 25% perlite + 75% zeolite,
4 leaves / plant were obtained in 'Alanis' and 'Aleppo'
and 4.3 leaves / plant in 'Alanis', 'Carmessi' and 'Red
salad Bowl'. The average was lower (3.83 leaves /
plant) at 'Carmessi' and 'Red Salad Bowl'. Cultivators
were influenced by the substrate, the relationship was
R² = 0,7823 (Figure 8 d).

On the substrate with 50% perlite + 50% zeolite,
in 2019, 3.33 leaves / plant were obtained for 'Kristine'
and 'Red Salad Bowl' and 3.67 leaves / plant for the
other varieties, and in 2020 a number of  4.33 leaves /
plant in 'Kristine' and 4 leaves / plant in the other
varieties; R² = 0,4634 (Figure 8 e).

On the substrate with 75% perlite + 25% zeolite
the relationship was insignificant R² = 0,0981 (Figure 8
f).

a. b.

 c d

. e f
Figure 8 The relationship of the number of leaves with the substrate
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Conclusions

Biometric determinations were performed on
seedlings obtained on 6 types of substrate (Jiffy peat
pots, perlite, zeolite, perlite 25% + zeolite 75%, perlite
50% + zeolite 50% and perlite 75% + zeolite 25%),
respectively capacity of the 5 lettuce cultivars ('Alanis',
'Aleppo', 'Carmessi', 'Kristine', and 'Red Salad Bowl'),
and determinations regarding the formation of the
number of leaves per plant.

The best emergence was the 'Kristine' cultivars
obtained in Jiffy and 'Aleppo' pots obtained on perlite
substrate, and the lowest emergence was obtained in
the 'Alanis' and 'Red Salad Bowl' cultivars obtained on
substrate of perlite.

The number of leaves formed on the plant after
30 days from emergence shows differences between
lettuce cultivation and the substrates used to obtain
seedlings, the highest average value was the 'Kristine'
variety obtained (4.87 leaves / plant). The obtained
results show that the researched technological
sequence, respectively the obtaining of seedlings for
the 5 lettuce cultivars studied under the 6 types of
unconventional substrates, impresses an important
quality potential and can be recommended to local
vegetable growers.
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