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Abstract       The soil, as main culture substratum in our country’s 
greenhouses, started to be replaced in the past 10-15 years. The main cause 
for this was the difficulty of its disinfection, which was done chemically, but 
mainly thermic, and this operation has high costs, in order to maintain the 
phytosanitary hygiene  and to control diseases (Fusarium, Verticillium, 
Corynebacterium michiganense etc.), which have life forms in the depth of 
soil profile. 

By using other culture substratum, organic or inorganic, there is 
assured a better root phytosanitary hygiene and at the same time a high 
control of irrigation and fertilization through fertirrigation. 
The article presents results from two tomato hybrids, regarding their 
qualitative and quantitative potential, their earliness, their behavior to the use 
of two types of modern chemicals, completely soluble (types Yara and 
Kemira) on culture substratum like: soil, an organic substratum (mixture of 
peat + well fermented manure combined with soil + garden soil + sand) and 
an inorganic substratum (mineral wool).   
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Cultivating vegetables in protected spaces, older or 

newer greenhouses, needs a permanent improvement of 

the culture technology, in order to have efficient 

cultures as the production costs are very high and 

continuously increasing, mainly the energetic consume 

and costs [2]. In this purpose, some technological links 

have to be continuously improved, as they determine 

the good growth and development of vegetables, such 

as: fertilizing with different modern and totally soluble 

chemicals, like Kemira, Agriplant, Haifa Chemicals, 

Yara etc.; irrigating through different systems, in order 

to assure permanent humidity in the culture substratum 

and in the air, of which drip irrigation and micro-

sprinkling under pressure are the most used nowadays; 

replacing the infected soil(with different diseases and 

pests) with mineral or organic culture substratum, clean 

from the point of view of phytosanitary hygiene etc. 

[7].  

Continuous modernizing of tomatoes’ culture 

technology also consists in choosing for cultivation 

performant hybrids, which have a high productive 

potential. In order to obtain the maximum productivity 

of these hybrids it is important to have a large number 

of fruits per plant, which are the basis in obtaining 

yields close to the genetical productive potential of the 

hybrid. Using different methods to improve flower 

binding, such as biostimulents (Tomato Stim for 

example) or using bumble bees for pollination 

(Biobest, Natupol etc.) help to increase the number of 

bind fruits to almost 100% per plant  [7]. 

 

Materials and Methods 

 
The study on the culture substratum and 

feritirrigation system’ s impact upon tomato yield, its 

earliness and quality, were done in comparative 

competition cultures, using a multiple factors method 

in sub-divides parcels. 

The plots were established at S.C. Agro-

Codlea S.R.L. Arad greenhouses, being observed two 

Dutch tomato hybrids, with uncontrolled growth: 

Noralee F1 and Fado F1, from Enza Zaden company. 

Tomato hybrids’ study targeted their 

productive and qualitative potential under the impact of 

two fertirrigation systems (with completely soluble 

chemicals Yara and Kemira) and three culture 

substratum: the soil existing in the greenhouse, an 

organic substratum and a mineral inert inorganic 

substratum. 

The experiment had contest comparative 

cultures regarding the interaction between the factors 

that are essential technical elements of a modern 

tomato culture technology, in industrial greenhouses 

conventionally heated in order to have a profitable 

culture in the current conditions. The experiment had 

multiple factors, as it follows: 
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Factor A – Tomato Hybrids (suitable for cultivation on 

different substratum – organic and inorganic) 

a1- Noralee F1; 

a2- Fado F1; 

 

Factor B – Fertirrigation system  

b1- fertirrigation with Yara 

fertilizers; 

b2 – fertirrigation with Kemira 

fertilizers; 

Factor C – Culture substratum 

c1- greenhouse’s soil (control - Mt) 

c2- organic substratum (additive peat 

40% + well fermented manure combined with 

soil 30% + garden soil 20% + sand 10%) 

c3- inert mineral substratum 

(industrial mineral wool) 

The culture technology was the one applied in 

Venlo classic industrial greenhouses for commercial 

cultures. 

The experiment was placed when the tomato 

cultures were established, in the period 25-30 March 

2014, using a 65 days tomato seedling with the first 

inflorescence in the stadium of flower bud. The culture 

was eliminated in 15 July 2014. 

The mineral wool was placed in mattresses of 

100x20x20 cm, known as the commercial name of 

Cultilene, while the organic substratum was placed in 

polyethylene sacks of the same dimensions as the 

mattresses. 

The planting system was of 2 rows on the 

span, the plants being alternatively led in a “V” system, 

with the planting formula of 60 + 200 + 60 cm, and a 

density of 24.500 plants/ha. 

 

Results and Discussions 
 

Out of table 1 and figure 1 is noticed a 

variability of fruits’ number/plant, which is higher for 

Noralee F1 (a1) when both fertilization types where 

applied, but at the same time lower for both hybrids 

when Kemira fertilizers were applied. This also applies 

for fruits’ weight, for the average yields harvested from 

one plant and from one hectare and also for the extra 

and Ist quality yields obtained from the total harvest.

 

Table 1 

Synthesis of experimental results on the obtained tomato yield under the impact of different culture substratum 

and different fertilizers applied on tomato culture Ist cycle in modern industrial greenhouses 

 

Factor 

A 
Factor B Factor C 

No.of 

fruits 

/plant 

(pc.) 

Average 

weight 

of a fruit 

(g/pc.) 

Average production for 

Factor C Factor B Factor A 

kg/pl. t/ha 

Of which 

early yield 

Of which 

E+I 

t/ha 

Of which 

early yield 
Of which E+I 

t/ha 

Of which 

early yield 
Of which E+I 

t/ha % t/ha % t/ha % t/ha % 

% 

faţă 

de b1 

t/ha % t/ha % 

% 

faţă 

de 

Mx 

 

a1- 

Noralee 

F1 

b1- Yara 

fertilizers 

c1 – greenhouse soil 49.0 141.7 6.943 170.1 29.7 17.1 121.3 71.3 

205.8 41.6 20.2 168.6 81.9 100.0 

195.8 39.3 20.1 157.6 80.5 106.2 

c2 – organic substr. 54.6 158.3 8.645 211.8 42.6 20.1 175.2 82.7 

c3 – mineral wool 56.0 171.6 9.612 235.5 52.5 22.3 209.4 88.9 

b2-

Kemira 

fertilizers 

c1 – greenhouse soil 45.5 141.5 6.440 157.8 27.1 17.2 110.6 70.1 

185.7 36.9 19.9 146.6 78.9 87.0 c2 – organic substr. 50.4 152.2 7.686 188.3 37.1 19.7 151.0 80.2 

c3 – mineral wool 53.9 159.8 8.612 211.0 46.4 22.0 178.1 84.4 

a2- Fado 

F1 

b1- Yara 

fertilizers 

c1 – greenhouse soil 45.0 140.0 6.302 154.4 25.2 16.3 108.7 70.4 

184.9 34.6 18.7 148.0 80.0 100.0 

177.1 32.9 18.6 139.1 78.5 93.7 

c2 – organic substr. 52.1 153.3 7.988 195.7 36.4 18.6 158.7 81.1 

c3 – mineral wool 49.8 167.7 8.351 204.6 42.3 20.7 176.6 86.3 

b2-

Kemira 

fertilizers 

c1 – greenhouse soil 43.5 139.2 6.057 148.4 23.9 16.1 102.5 69.1 

169.3 31.1 18.3 130.1 76.8 87.9 c2 – organic substr. 47.9 147.9 7.090 173.7 31.6 18.2 135.5 78.0 

c3 – mineral wool 48.8 155.4 7.584 185.8 37.7 20.3 152.2 81.9 

Average 

a3 (Mx) 

b1- Yara 

fertilizers 

c1 – greenhouse soil 47.0 140.9 6.624 162.3 27.5 16.9 115.0 70.8 

195.4 38.1 19.5 158.3 81.0 100.0 

186.5 36.1 19.4 148.4 79.6 100.0 

c2 – organic substr. 53.4 155.9 8.318 203.8 39.5 19.4 167.0 81.9 

c3 – mineral wool 52.9 169.8 8.983 220.1 47.4 21.5 193.0 87.7 

Average b1 51.1 156.1 7.975 195.4 38.1 19.5 158.3 81.0 

b2-

Kemira 

fertilizers 

c1 – greenhouse soil 44.5 140.4 6.249 153.1 25.5 16.6 106.6 69.6 

177.5 34.0 19.2 138.4 78.0 87.4 
c2 – organic substr. 49.2 150.3 7.338 181.0 34.4 19.0 143.3 79.2 

c3 – mineral wool 51.4 157.7 8.098 198.4 42.1 21.2 165.2 83.3 

Average b1 48.3 149.9 7.245 177.5 34.0 19.1 138.4 78.0 

* 

c1 – greenhouse soil 45.8 140.7 6.437 157.7 26.5 16.8 110.8 70.3 * * * * * * * * * * * * 

c2 – organic substr. 51.3 153.2 7.853 192.4 37.0 19.2 155.2 80.7 * * * * * * * * * * * * 

c3 – mineral wool 52.1 163.9 8.543 209.3 44.8 21.4 179.1 85.5 * * * * * * * * * * * * 

Average a3 (Mx) 49.7 153.1 7.612 186.5 36.1 19.3 148.4 79.6 186.5 36.1 19.3 148.4 79.6 * 186.5 36.1 19.4 148.4 79.6 100.0 
Density: 24.500 pl/ha 
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Fig.1. Synthesis of experimental results on the obtained tomato yield under the impact of different culture substratum 

and different fertilizers applied on tomato culture Ist cycle in modern industrial greenhouses 

 

The results obtained under the impact of 

factor B show that, when fertilising with Yara 

fertilizers is superior, the number of fruits is higher on 

the plants cultivated on organic and inorganic (mineral 

wool) substratum, being directly proportional with the 

average production obtained from a plant and from one 

hectare. For both hybrids the yields are higher when 

fertilising with Yara than with Kemira products, 

Noralee F1 giving best results for Extra and Ist quality 

yields compared to hybrid Fado F1. 

The values show that the highest yield was 

obtained from Noralee F1 hybrid (a1), under the impact 

of b1 – Yara fertilizers and c3 – mineral wool, of 235.5 

t/ha (a1b1c3), followed by 211.8 t/ha also from 

Noralee F1 hybrid (a1b1c2) and 211.0 t/ha also from 

Noralee F1 hybrid (a1b2c3). 

Under the impact of factor b2 – Kemira 

fertilizers, the obtained yields have the same order 

when combined with the impact of factor C (c1, c2 and 

c3), for quality and quantity, as those obtained under 

the impact of b1 – Yara fertilizers. These values vary 

with 87.0-87.9% than those obtained under the impact 

of b1 – Yara fertilizers, considered to be 100.0%. 

The average yield obtained under the impact 

of factor A (the hybrid) vary from 195.8 t/ha for a1 

(Noralee F1) - 100% and 177.1 t/ha for a2-Fado F1-

90.4%. 

Concerning the quality, this is influenced for 

both hybrids when using both factor B (fertirrigation 

system) and factor C (culture substratum), but mainly 

in the case of c1 (Mt – greenhouse soil) when both 

fertirrigation systems were used (b1-Yara and b2-

Kemira) so that Extra and Ist quality yields had the 

lowest percentage of 69.1%, respectively 71.3%. 

The average percentage of Extra and Ist 

quality yield obtained under the impact of factor B 

varies from 80.0-81.9% in b1 (Yara) than 76.8-78.9% 

in b2 (Kemira). 

In table 2 and figure 2 there are presented the 

obtained results for each experimental factor, the 

grouping being done for each graduation of factor C 

(culture substratum) in order to determine its quality in 

interaction with the other two factors (B – fertirrigation 

system and A – the hybrid). 

The yields obtained when cultivating on the 

greenhouse’s soil combined with factor A (the hybrid) 

vary between 148.4 and 170.1 t/ha compared to the 

impact of c2 (organic substratum) where the values are 

between 173.7 and 211.8 t/ha. When cultivating 

tomatoes on mineral wool (c3) they give the highest 

yields, overpassing the value of 235 t/ha (185.8-235.5 

t/ha). In conclusion, mineral wool used as culture 

substratum for tomatoes is the most proper to be used 

in greenhouses as it gave top yields for the type of 

greenhouse where the experiment was placed, 

compared to the results obtained in other countries 

specialized  on this type of cultures. 
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Table 2  

Experimental results obtained from tomato hybrids in the Ist cycle cultivated on different culture substratum 

and fertilised with different products in modern industrial greenhouses  
Experimental factor Average yield for: Early yield and Extra + I quality yield for: 

C B A 

Factor C Factor B Factor A Factor C Factor B Factor A 

kg/pl 

t/ha 

(%) 

[% than 

Mx] 

kg/pl t/ha kg/pl t/ha 
% than 

a1 

Early yield 
Extra + Ist 

quality yield 
Early yield 

Extra + Ist 

quality yield 
Early yield 

Extra + Ist 

quality yield 

t/ha % 

t/ha  

(% than 

c1)  

% t/ha % 

t/ha 

(% 

than 

b1) 

% t/ha % t/ha % 

c
1
 –

 

g
r
e
e
n

h
o

u
se

 s
o
il

 

b1- Yara 
a1- Noralee F1 

6.437 

157.7 

(100.0) 

[84.6] 

6.623 162.3 
6.943 170.1 100.0 

26.5 16.8 
110.8 

(100.0) 
70.3 

27.5 16.9 
115.0 

(100.0) 
70.9 

29.7 17.1 121.3 71.3 
a2- Fado F1 6.302 154.4 90.8 25.2 16.3 108.7 70.4 

b2- Kemira 
a1- Noralee F1 

6.249 153.1 
6.440 157.8 100.0 

25.5 16.7 
106.6 

(92.7) 
69.6 

27.1 17.2 110.6 70.1 
a2- Fado F1 6.057 148.4 94.0 23.9 16.1 102.5 69.1 

c
2
 –

 

o
r
g
a
n

ic
 

su
b

st
r
a
t

u
m

 b1- Yara 
a1- Noralee F1 

7.853 

192.4 

(122.0) 

[103.2] 

8.317 203.8 
8.645 211.8 100.0 

37.0 19.2 
155.2 

(140.1) 
80.7 

39.5 19.4 
167.0 

(100.0) 
81.9 

42.6 20.1 175.2 82.7 
a2- Fado F1 7.988 195.7 92.4 36.4 18.6 158.7 81.1 

b2- Kemira 
a1- Noralee F1 

7.388 181.0 
7.686 188.3 100.0 

34.4 19.0 
143.3 

(85.8) 
79.2 

37.1 19.7 151.0 80.2 
a2- Fado F1 7.090 173.7 92.2 31.6 18.2 135.5 78.0 

c
3
 –

 

m
in

e
r
a
l 

w
o
o
l b1- Yara 

a1- Noralee F1 

8.540 

209.3 

(132.7) 

[112.2] 

8.982 220.1 
9.612 235.5 100.0 

44.8 21.4 

179.1 

 

(161.6) 

85.5 

47.4 21.5 
193.0 

(100.0) 
87.7 

52.5 22.3 209.4 88.9 
a2- Fado F1 8.351 204.6 86.9 42.3 20.7 176.6 86.3 

b2- Kemira 
a1- Noralee F1 

8.098 198.4 
8.612 211.0 100.0 

42.1 21.2 
165.2 

(85.6) 
83.3 

46.4 22.0 178.1 84.4 
a2- Fado F1 7.584 185.8 88.1 37.7 20.3 152.2 81.9 

c
4
 -

 M
x
 

b1- Yara a1- Noralee F1 

7.611 

186.5 

(118.3) 

[100.0] 

7.974 195.4 

8.400 205.8 100.0 

36.1 19.3 
148.4 

(133.9) 
79.6 

38.1 19.5 
158.3 

(100.0) 
81.0 

41.6 20.2 168.6 81,9 
a2- Fado F1 7.547 184.9 89.8 34.6 18.7 148.0 80,0 

Average b1 7.974 195.4 * 38.1 19.5 158.3 81.0 

b2- Kemira a1- Noralee F1 

7.245 177.5 

7.579 185.7 100.0 

34.0 19.2 
138.4 

(87.4) 
78.0 

36.9 19.9 146.6 78,9 
a2- Fado F1 6.910 169.3 91.2 31.1 18.4 130.1 76,8 

Medie b2 7.245 177.5 * 34.0 19.2 138.4 78.0 

* 
a1- Noralee F1 * * * * 7.990 195.8 100.0 *  * * * * * * 39.3 20.1 157.6 80.5 
a2- Fado F1 * * * * 7.229 177.1 90.4 *  * * * * * * 32.9 18.6 139.1 78.5 

c1 * * 6.437 157.7 * * * * * 26.5 100.0 110.8 100.0 * * * * * * * * 

c2 * * 7.853 192.4 * * * * * 37.0 139.6 155.2 140.0 * * * * * * * * 

c3 * * 8.540 209.3 * * * * * 44.8 169.1 179.1 161.6 * * * * * * * * 

c4 – Average value of the experiment 

Mx 
7,611 186,5 7.611 186.5 7.611 186.5 * 36.1 136.2 148.4 133.9 36.1 19.4 

148.4 

(79.6) 
* 36.1 19.4 148.4 79.6 

 

 
Fig. 2.  Experimental results obtained from tomato hybrids in the Ist cycle cultivated on different culture substratum and 

fertilised with different products in modern industrial greenhouses 
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The average production for c1 (Mt – 

greenhouse soil) is of 157.7 t/ha compared to 192.4 

t/ha in c2 (organic substratum) and 209.3 t/ha in c3 

(inorganic substratum – mineral wool). 

Under the impact of factor B (fertirrigation 

system), the yields obtained under the impact of b1 

(Yara fertirrigation) are higher than those obtained 

under the impact of b2 (Kemira fertirrigation), in 

average with 17.9 t/ha. 

The quality of yields is better when cultivating 

tomatoes on mineral wool (c3), where in the 

combination of c3b1 there was obtained a yield of 193.0 

t/ha E+I (87.7%) and in c3b2 – 165.2 t/ha (83.3%), both 

yields being on top compared to c1 and c2. 

The average value of Extra and Ist quality 

yields (E+I) for c3 (mineral wool) is of 179.1 t/ha 

(85.5% of the total production) compared to 110.8 t/ha 

(70.3%) in c1 (Mt – greenhouse soil) and 155.2 t/ha 

(80.7%) in c2 (organic substratum). 

In the same table (2) there are presented 

differentiated the yields obtained per plant and hectare 

for each experimental factor in physical or percentage 

units by reference to the average value of the 

experiment (Mx) of 186.5 t/ha. Compared to the 

average value of the experiment (Mx), the yield 

obtained under the impact of c1 (Mt – greenhouse soil) 

is of 84.6%, the one in c2 (organic substratum) 103.2% 

and the one obtained under the impact of c3 (mineral 

wool) is of 112.2%. The average yield obtained when 

fertilizing with Yara (b1) is of 195.8 t/ha (100%) 

compared to the one obtained under the impact of b2 – 

Kemira fertilizers of 177.1 t/ha (90.4%). 

Under the impact of factor C (culture 

substratum) the yields obtained in c2 (organic 

substratum) and c3 (mineral wool) are superior to the 

ones in c1 – greenhouse soil (192.4 t/ha – 122.0% in c2; 

209.3 t/ha – 132.7% in c3 and 157.7 t/ha – 100.0% in 

c1). 

In table 3 are reflected, based on statistical 

calculations specific for the method of analysis of 

variance, the significances of production differences in 

the comparisons made as a result of the 

interdependence between the experimental factors.

 

 

Table 3 

 

The unilateral and interaction impact of experimental factors upon indeterminate growth tomato hybrids in 

different conditions of fertilization and cultivated on different substratum 

 
Variant Average yield (t/ha) Relative yield (%) Difference (±t/ha) Significance 

1. Unilateral impact of the hybrid upon tomato yield 

a2-a1 177.10 195.75 90.47 -18.65 000 

a3-a1 186.46 195.75 95.25 -9.29 000 

a3-a2 186.46 177.10 105.28 9.36 *** 

DL 5% = 3.13                 DL 1% = 4.75                DL 0.1% = 7.62 

2. Unilateral impact of the fertilization system upon tomato yield 

b2-b1 177.51 195.36 90.86 -17.85 000 

DL 5% = 0.82                DL 1% = 1.13               DL 0.1% = 1.56 

3. Unilateral impact of the culture substratum upon tomato yield 

c2-c1 192.39 157.68 122.01 34.71 *** 

c3-c1 209.23 157.68 132.69 51.55 *** 

c3-c2 209.23 192.39 108.76 16.84 *** 

DL 5% = 1.80                DL 1% =  2.43              DL 0.1% = 3.25 

4. The interaction impact between the same hybrid and different culture substratum upon tomato yield 

a1c2- a1c1 200.05 163.95 122.02 36.10 *** 

a1c3- a1c1 223.25 163.95 136.17 59.30 *** 

a1c3- a1c2 223.25 200.05 111.60 23.20 *** 

a2c2- a2c1 184.70 151.40 121.99 33.30 *** 

a2c3- a2c1 195.20 151.40 128.93 43.80 *** 

a2c3- a2c2 195.20 184.70 105.68 10.50 *** 

a3c2- a3c1 192.42 157.70 122.01 34.72 *** 

a3c3- a3c1 209.25 157.70 132.69 51.55 *** 

a3c3- a3c2 209.25 192.42 108.75 16.83 *** 

DL 5% = 3.11                DL 1% = 4.21               DL 0.1% = 5.63 

5. The interaction impact between the same fertilization system and different culture substratum upon tomato yield 

b1c2- b1c1 203.77 162.26 125.58 41.51 *** 

b1c3- b1c1 220.06 162.26 135.62 57.80 *** 

b1c3- b1c2 220.06 203.77 107.99 16.29 *** 

b2c2- b2c1 181.01 153.11 118.22 27.90 *** 

b2c3- b2c1 198.41 153.11 129.59 45.30 *** 
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Variant Average yield (t/ha) Relative yield (%) Difference (±t/ha) Significance 

b2c3- b2c2 198.41 181.01 109.61 17.40 *** 

DL 5% = 2.54                DL 1% = 3.44               DL 0.1% = 4.60 

6. The interaction impact between the same hybrid, the same fertilization system and different culture substratum upon 

tomato yield 

a1b1c2- a1b1c1 211.80 170.10 124.51 41.70 *** 

a1b1c3- a1b1c1 235.50 170.10 138.45 65.40 *** 

a1b1c3- a1b1c2 235.50 211.80 111.19 23.70 *** 

a2b2c2- a2b2c1 173.70 148.40 117.05 25.30 *** 

a2b2c3- a2b2c1 185.80 148.40 125.20 37.40 *** 

a2b2c3- a2b2c2 185.80 173.70 106.97 12.10 *** 

DL 5% = 4.40                DL 1% = 5.96               DL 0.1% = 7.97 

7. The interaction impact between the same hybrid, different fertilization systems and the same culture substratum upon 

tomato yield  

a1b2c1- a1b1c1 157.80 170.10 92.77 -12.30 000 

a2b2c2- a2b1c2 173.70 195.70 88.76 -22.00 000 

a3b2c3- a3b1c3 198.43 220.07 90.17 -21.63 000 

DL 5% =  3.87               DL 1% = 5.25                DL 0.1% = 7.04 

 

 

Points 1, 2 and 3 from table 3 (unilateral 

impact of the experimental factors upon tomato yield) 

show the following: 

- yield differences under the impact of a1 

(Noralee F1) compared to a2 (Fado F1) and a3 (Mx – 

average value) are very significant negative, while 

yield differences under the impact of a3 (Mx – media 

experienţei) compared to a2 (Fado F1) is very 

significant positive, meaning that Noralee F1 hybrid is 

superior than Fado F1 hybrid and also than the average 

value of the experiment – Mx than Fado F1 (a2); 

- yield differences under the impact of b2 

(Kemira fertilizers) and under the impact of b2 (Yara 

fertilizers) are very significant negative, which shows 

the great impact of Yara complex fertilizers with 

microelements; 

- yield differences under the impact of c2 

(organic substratum) and c3 (mineral wool) and c1 (Mt 

– greenhouse soil) are very significant positive, 

showing the high importance of using in tomato culture 

one of the two culture substratum – the organic or the 

inorganic one (mineral wool); 

- yield differences under the impact of c3 

(mineral wool) and c2 (organic substratum) are very 

significant positive, showing once more the high 

importance of using in tomato culture the inorganic 

substratum (mineral wool). 

A first conclusion that comes out of the 

unilateral impact of the three experimental factors is 

that the use of Yara fertilizers (b1) gives best results no 

matter what culture substratum is used and which 

hybrid is being cultivated. Secondly, it is very 

important what culture substratum is used for tomatoes 

as both the organic and the inorganic ones give very 

good results, but mainly when cultivating on mineral 

wool. 

From the complex analysis carried out in 

points 4-7 from table 3, there are differentiations of 

production that materialize in all cases as very 

significant positive or negative, depending on the bi or 

trifactorial referred interaction. 

 

Conclusions and Recommendations 
  

1. The productive potential of Noralee F1 and Fado F1 

hybrids is surely superior, because they both gave high 

qualitative yields. Related to the culture substratum and 

the used fertilizers the yields varied from 170.1 t/ha to 

235.5 t/ha for Noralee F1 and from 154.4 t/ha to 204.6 

t/ha for Fado F1. 

2. Fertilising with Yara (b1) in all three culture 

substratum plots (c1 – c3) has a great impact upon the 

obtained yields compared to where the fertilisation was 

done with Kemira (b2), with addition differences of 

9.8% for Noralee F1 and 8.4% for Fado F1. 

3. The differentiation level of production achieved as a 

result of interaction of factor A (the hybrid) and B 

(fertilization system) used for the substrate culture 

(factor C) is evident, the yields achieved under the 

influence of graduation c2 (organic substratum) being 

of 192.4 t/ha, and under c3 (mineral wool) of 209.3 t/ha 

compared to 157.7 t/ha in case of c1 (Mt – greenhouse 

soil). 

4. For achieving high yields we recommend the use of 

Noralee F1 hybrid cultivated on mineral wool and 

fertilised with Yara fertilizers. 

5. Due to the partial results obtained from these hybrids 

we recommend further research of Ist production cycle 

in this constructive greenhouses in order to strengthen 

definitive conclusions on the opportunity to apply one 

of the two fertilization systems in terms of using 

different culture substratum, of which the inorganic 

(mineral wool) is currently the most used in vegetable 

growing worldwide. 
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