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Abstract       At the moment, the vegetable growing practice still uses, for all 
crop systems, the basic (starter) fertilization and the phasial one, this one 
being considered more important. The phasial fertilization ranges with the 
plant organs (radicular and foliar systems – leaves and stems) in two types of 
fertilization, namely the radicular fertilization (at soil level) and extra-radicular 
(foliar) fertilization. 
 The apparition during the last years of high-quality fertilizers with 
foliar application, of biostimulants and of stimulants for growth, development 
and flower development has required a special attention for the foliar 
fertilization. Beside an optimal radicular fertilization, with fertilizers that are 
specific for plant growth and development, this contributes to a significant 
increase of plant productive output, in terms of quantity and quality as well. 
 This paperwork presents the experimental results achieved 
successive to the application of two natural fertilizers, Bionat Plus and 
Lithovit, applied at foliar level on two long cucumber hybrids, cultivated on two 
different crop substrata (greenhouse soil and rockwool), in modernized 
industrial greenhouses.   
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Fertility represent’s soil capacity of providing nutrients 

and water, in adequate amounts, permanently and 

simultaneously, and to provide the physical, chemical 

and biochemical conditions necessary for plant growth 

and development, for the green plants, all along the 

vegetation period, in order to satisfy plants and the 

other factors of vegetation (Davidescu D. and 

Davidescu Velicica, 1969). 

 Excepting the vegetable crop system without 

soil from the modern greenhouses, the soil represents 

the major means of production in vegetable growing, 

its fertility level influencing the vegetable yield in 

terms of quantity and quality as well. The nutritive 

elements, at the optimal biological level for the 

vegetable crop environment, together with the other 

factors of vegetation, form the complex of life 

conditions and play a significant role in the 

achievement of vegetable yields with consideration for 

quantity, quality and earliness. 

 Most of the elements necessary for plant 

growth and development are taken from soil solution 

(crop substratum) through roots and also through 

leaves, extra-radicularly, when the elements are 

administrated by spraying on plant overground part. 

 During the extra-radicular or foliar 

fertilization, the solution that contains fertilizing 

nutrients will be administrated concomitantly with 

irrigation or with the spraying machines on leaves and 

penetrate the stomata into plants. The extra-radicular 

fertilization replaces or removes the deficit of nutrients 

from vegetables when their nutrition is disturbed by 

various factors or when it is insufficient. Although 

leaves are specialized in the absorption of atmospheric 

gas (CO2 and O2), which are subsequently used during 

the chlorophyll assimilation, they also allow the 

penetration of the ions from the nutritive solutions 

through cuticle and stomata ostioles. 

The advantages of the extra-radicular (foliar) 

fertilization are obvious on mineral nutrition of plants 

in the stage of seedling, and also successively on 

mature plant growth and development (Horgoş A. et 

al., 2015). 

 A new generation of natural fertilizers has 

appeared during the last years, beside the traditional 

ones, namely the CO2-based fertilizers. We should 

mention Bionat Plus, which exerts a biostimulating 

effect and includes in its composition natural plant 

extracts with auxins, stimulating organic compounds, 

and also macroelements and oligoelements. They act at 

plant cell level on the intensification of photosynthesis, 

hurrying the synthesis of chlorophyll and other cell 

proteins, accelerating in this way plant metabolism. 

 Lithovit, available in various formulations 

(urea 50%; boron; guano 25%; amino acids 25%, etc.), 

belongs to the new generation of Bio foliar fertilizers 

and may increase the CO2 percentage within plants 
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from 0.04 to 0.1-1.0%, accelerating in this way the 

metabolism and the photosynthesis process, also 

slowing down the respiration, closing stomata and 

stopping perspiration. 

 With consideration for all of these, the 

scientific research initiated by us attempted to 

determine the influence of the two natural fertilizers, 

applied at extra-radicular level, on the photosynthetic 

output of the cucumber plants cultivated on two 

substrata (greenhouse soil and rockwool), in terms of 

quantity and quality as well.  

 

Material and Method  

 
The objective of the research was to determine 

which of the two crop substrata (greenhouse soil and 

rockwool), under the application of two foliar 

fertilizers with biostimulant effect (Bionat Plus and 

Lithovit), exerts the maximal effect on the productive 

and quality potential of the hybrids cultivated 

(Spoetnik F1 and Loustik F1). 

For this we organized a trifactorial 

experience:  

Factor A – The cultivated hybrid  

 a1 – Spoetnik F1 

 a2 – Loustik F1 

Factor B – Crop substratum  

 b1 – Greenhouse soil – control 

variant (Mt) 

 b2 – Rockwool – inert mineral 

substratum  

Factor C – Foliar fertilizer  

c1 – Unfertilized control variant  

c2 – Bionat Plus – biostimulant foliar fertilizer (100% 

natural) 

c3 – Lithovit – CO2-based foliar fertilizer  

Our researches on the determination of the 

most adequate crop substratum for long cucumber 

hybrids were carried out during the I
st
 spring-summer 

cycle 2015, at the farm S.C. Agro Codlea S.R.L. Arad, 

where we created optimal conditions in order to test all 

the experimental factors, with consideration for the 

current delayed planting epochs in greenhouses as a 

consequence of the low energy supply and of the high 

cost for energy production in the private energy station 

(caused by high-price marsh gas).  

The crop was lately initiated in 1
st
 – 3

rd
 of 

March 2015 with seedling produced in a greenhouse 

with artificial light. The seedling was 45 days old and 

met all the quality requirements. Its density in crop was 

18.000 pl/ha. 

 

Results and Discussions  

 
Vegetable cultivation in greenhouses, where 

the investments and requirements are very expensive, 

especially for the crops on rockwool (the cucumbers 

represent the most expensive crop in greenhouses), it is 

a must to renew periodically the hybrid sort, in order to 

increase the productive potential of the crop, and also 

to reconsider the old technological measures. 

Table 1 and figure 1 present, under the 

influence of the three experimental factors, the 

production elements of which the fruit number and the 

mean fruit weight contribute to the calculation of the 

mean yield/plant. The number of fruit/plant, for each 

hybrid, according to the interaction between factor B 

(crop substratum) and factor C (foliar fertilizer), range 

between wide limits. On the contrary, the variation 

limits in the case of mean weight/fruit are more 

obvious, and finally they determine definitively the 

mean yield level/plant. We may observe a higher level 

of mean yield/plant for each hybrid separately in the 

bifactorial combination of the graduation b2 

(„rockwool”) of the factor B (crop substratum) with the 

graduations c2 (Bionat Plus) and c3 (Lithovit) of the 

factor C (foliar fertilizer). 

We may also notice the mean yield/plant in b2 

(rockwool), of 193.0-249.5 t/ha, at big distance from b1 

(greenhouse soil) – 148.9-187.8 t/ha. 

Also a big difference may be observed 

between the yields/plant achieved under the influence 

of c3 (Lithovit),  12.150 kg/plant, and c2 (Bionat Plus), 

11.267 kg/plant, compared to c1 (unfertilized Mt) – 

9.500 kg/pl., with a yield plus of + 2.600 kg/plant in 

the favour of c3 and, respectively, + 1.767 kg/plant in 

the favour of c2. 

Table 2 and the graphic from figure 2 present 

the synthesis of the experimental results on the yield 

levels achieved under the unilateral influence and of 

the interaction between the experimental factors. We 

may observe an obvious differentiation under the 

influence of factor C (foliar fertilizer), the yield 

differences between c1 – unfertilized control variant 

and c2 – Bionat Plus, and between c1 – unfertilized 

control variant and c3 - Lithovit being in the interval 

171.0-202.7 t/ha, respectively 171.0-218.7 t/ha. The 

mean yield achieved in the combination a1-2c1 

(Spoetnik F1 - Loustik F1 – unfertilized Mt) is 171.0 

t/ha, compared with 202.7 t/ha in the combination a1-

2c2 (Spoetnik F1 - Loustik F1 – Bionat Plus) and 218.7 

t/ha in the combination a1-2c3 (Spoetnik F1 - Loustik F1 

– Lithovit). 

Under the influence of factor B (crop 

substratum), the yields achieved range widely, with the 

biggest yields in the graduation b2 (rockwool), 224.7 

t/ha (132.0%), compared with 170.2 t/ha (100.0%) in 

b1 (greenhouse soil). This rule is available in the case 

of both hybrids.  

The yields achieved in both hybrids (a1 – 

Spoetnik F1 and a2 – Loustik F1) are similar, namely 

200.0 t/ha – 101.3% for Spoetnik F1 and 194.9 t/ha – 

98.7% for Loustik F1, with the percentage reported to 

the experimental mean, which is 197.5 t/ha – 100.0%.
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Table 1 
Experimental results on yield achievement in long cucumber hybrids under the influence of natural 

 fertilizers with foliar application in the I
st
 cycle – 2015 

Experimental factors  

Fruit 

no./plant 

(piece) 

Mean 

weight/fruit 

(g) 

Fruit 

length 

(cm) 

Yield for the factors  

Factor A  

(Hybrid) 

Factor B 

(Crop 

substratum) 

Factor C 

(Foliar fertilizer) 

C B A 

kg/pl. t/ha t/ha 
% comp. 

to b1 
t/ha 

% 

comp. 

to Mx 

a1 – 

Spoetnik 

F1 

b1 – Mt – 

Greenhouse soil  

c1 – Mt – unfertilized  26,4 320,9 29,7 8,472 152,5 

172,5 100,0 

200,0 101,3 

c2 – Bionat Plus 28,6 342,4 29,9 9,794 176,3 

c3 - Lithovit 28,8 363,9 30,5 10,480 188,7 

b2 – Rockwool 

c1 – Mt – unfertilized  30,0 361,5 30,2 10,844 195,2 

227,5 130,9 c2 – Bionat Plus 32,5 399,8 31,6 12,994 233,9 

c3 - Lithovit 34,4 409,1 32,1 14,072 253,3 

a2 – 

Loustik 

 F1 

b1 – Mt – 

Greenhouse soil  

c1 – Mt – unfertilized  25,7 314,1 29,3 8,072 145,3 

167,8 100,0 

194,9 98,7 

c2 – Bionat Plus 27,8 342,1 29,8 9,511 171,2 

c3 - Lithovit 28,2 368,2 30,9 10,383 186,9 

b2 – Rockwool 

c1 – Mt – unfertilized  28,3 374,3 31,0 10,594 190,7 

221,9 132,2 c2 – Bionat Plus 30,8 413,8 32,8 12,744 229,7 

c3 - Lithovit 32,8 416,0 34,1 13,644 245,6 

a3 -  Exp. 

mean  

(Mx) 

b1 – Mt – 

Greenhouse soil  

c1 – Mt – unfertilized  26,2 315,7 29,5 8,272 148,9 

170,2 100,0 

197,5 100,0 

c2 – Bionat Plus 28,2 342,4 29,9 9,655 173,8 

c3 - Lithovit 28,5 366,1 30,7 10,433 187,8 

b2 – Rockwool  

c1 – Mt – unfertilized  29,2 367,2 30,6 10,722 193,0 

224,7 130,0 c2 – Bionat Plus 31,7 406,1 32,2 12,872 231,7 

c3 - Lithovit 33,6 412,5 33,1 13,861 249,5 

b1 - Mt – 

Greenhouse soil  
* 27,6 342,6 30,0 9,456 170,2 170,2 100,0 

197,5 100,0 
b2 – Rockwool * 31,5 296,3 32,0 12,483 224,7 224,7 132,0 

* c1 – Mt – unfertilized  27,7 343,0 30,1 9,500 171,0 

197,5 * 197,5 100,0 * c2 – Bionat Plus 30,0 375,6 31,1 11,267 202,8 

* c3 - Lithovit 31,1 390,7 31,9 12,150 218,7 
Density: 18000 pl./ha 

 
Fig.1. Experimental results on yield achievement in long cucumber hybrids under 

the influence of natural  fertilizers with foliar application in the I
st
 cycle – 2015 
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The conclusion is that both hybrids are 

important in terms of productivity and quality as well 

(83.6-85.3 % - I
st
 quality yield according to the 

interaction between the experimental factors). Of the 

two crop substrata, we should mention the rockwool - 

b2 (224.7 t/ha – 132.0%), and of the foliar fertilizers - 

c3 (Lithovit), with 218.7 t/ha (127.9%), followed by c2 

(Bionat Plus) with 202.8 t/ha (118.6%), compared with 

c1 (Mt- unfertilized), with 171.0 t/ha (100.0%). 

From the perspective of quality, the results are 

strongly influenced by the interaction of the 

experimental factors; they could be submitted to 

unilateral analysis or in bi or trifactorial combinations.

 

Table 2 

Synthesis of experimental results on yield achievement in long cucumber hybrids under  

the influence of natural fertilizers with foliar application in the I
st
 cycle – 2015  

Experimental factors 

Fruit  

no./ 

plant 

(piece) 

Mean 

weight

/ fruit 

(g) 

Mean yield Factor B Factor A 

Factor A 
(Hybrid) 

Factor B 
(Crop substratum) 

Factor C 
(Foliar fertilizer) 

t/ha % 

Of which Ist 

quality 

Yield 
(t/ha) 

% 

comp. 
to b1 

(t/ha) 

Of which Ist 

quality 
Yield 
(t/ha) 

% 

comp. 

to Mx 

Of which Ist 

quality 

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

a1 – 
Spoetnik 

F1 

b1 –Greenhouse 
soil (Mt) 

c1 – Mt - unfertilized 26,4 320,9 152,5 100,0 114,8 75,3 

172,5 100,0 138,2 80,1 

200,0 
101,3 

(100,0) 
167,2 83,6 

c2 – Bionat Plus 28,6 342,4 176,3 115,6 143,5 81,4 

c3 - Lithovit 28,8 363,9 188,7 123,7 156,4 82,9 

b2 – Rockwool 

c1 – Mt - unfertilized 30,0 361,5 195,2 100,0 156,4 80,1 

227,5 130,9 196,1 86,2 c2 – Bionat Plus 32,5 399,8 233,9 119,8 204,7 87,5 

c3 - Lithovit 34,4 409,1 253,3 129,8 227,2 89,7 

a2 – 

Loustik 

F1 

b1 –Greenhouse 

soil (Mt) 

c1 – Mt - unfertilized 25,7 314,1 145,3 100,0 111,6 76,8 

167,8 100,0 136,7 81,4 

194,9 
98,7 

(97,5) 
166,2 85,3 

c2 – Bionat Plus 27,8 342,1 171,2 117,8 141,2 82,5 

c3 - Lithovit 28,2 368,2 186,9 128,6 157,2 84,1 

b2 –  Rockwool 

c1 – Mt - unfertilized 28,3 374,3 190,7 100,0 156,9 82,3 

221,9 132,2 195,6 88,1 c2 – Bionat Plus 30,8 413,8 229,7 120,3 204,2 89,0 

c3 - Lithovit 32,8 416,0 245,6 128,8 225,7 91,9 

a3 -  Exp. 

mean 

(Mx) 

b1 –Greenhouse 

soil (Mt) 

c1 – Mt - unfertilized 26,2 315,7 148,9 100,0 113,2 76,0 

170,2 100,0 137,5 80,8 

197,5 
100,0 

(98,8) 
166,7 84,4 

c2 – Bionat Plus 28,2 342,4 173,8 116,7 142,4 81,9 

c3 - Lithovit 28,5 366,1 187,8 126,1 156,8 83,5 

b2 – Rockwool 

c1 – Mt - unfertilized 29,2 367,2 193,0 100,0 156,7 81,2 

224,7 132,0 195,9 87,2 c2 – Bionat Plus 31,7 406,1 231,7 120,1 204,5 88,3 

c3 - Lithovit 33,6 412,5 249,5 129,3 226,5 90,8 

b1 –Greenhouse 

soil (Mt) 
* 27,6 342,6 170,2 100,0 137,5 80,8 170,2 100,0 137,5 80,8 

197,5 100,0 166,7 84,4 

b2 – Rockwool * 31,5 296,3 224,7 132,0 195,9 87,2 224,7 132,0 195,9 87,2 

* c1 – Mt - unfertilized 27,7 343,0 171,0 100,0 135,0 78,9 * * * * 

197,5 100,0 166,7 84,4 * c2 – Bionat Plus 30,0 375,6 202,8 118,6 173,5 85,6 * * * * 

* c3 - Lithovit 31,1 390,7 218,7 127,9 191,7 87,6 * * * * 

 

Successive to the analysis of yield quality 

from table 2, we may draw the following conclusions:  

- the unilateral influences of the experimental 

factors’ graduations may be expressed, as I
st
 quality 

production in the total production per surface unit, in 

the percentage interval 83.6%-85.6%; 

- in the case of the two hybrids, for Loustik F1 

the I
st
 quality yield represents 85.3% (166.2 t/ha of the 

total yield of 194.9 t/ha), compared with Spoetnik F1, 

where the I
st
 quality yield represents 83.6% (167.2 t/ha 

of the total yield of 200.0 t/ha); 

- in absolute number, Spoetnik F1 overtakes 

Loustik F1 with 1.0 t/ha I
st
 quality production, and this 

is insignificant; 

- the crop substratum strongly influences 

yield’s quality; on rockwool, the percentage of I
st
 

quality yield 87.2% (195.9 t/ha), compared with 80.8% 

(137.5 t/ha) on greenhouse soil;  

- the foliar fertilizers applied influence yield’s 

quality in the same manner like the crop substratum; 

the percentage differences are of two units more; under 

the influence of c3 – Lithovit, the I
st
 quality yield is 

191.7 t/ha (87.6%) of the total  218.7 t/ha, and in c2 – 

Bionat Plus, 173.5 t/ha (85.6%) of the total 202.8 t/ha, 

compared with 135.0 t/ha (78.9%) of the total 171.0 

t/ha in c1 – unfertilized Mt; 

- as experimental mean, the I
st
 quality yield 

represents 84.4% (166.7 t/ha) of the total 197.5 t/ha.
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Fig.2. Synthesis of experimental results on yield achievement in long cucumber hybrids  

under the influence of natural fertilizers with foliar application in the I
st
 cycle – 2015  

 

Table 3 

Singular influences and of the interactions between the experimental factors on long cucumber yield  

Variant Mean yield (kg/ha) 
Relative yield 

(%) 

Difference 

(± t/ha) 

Significance of 

difference  

 1. Influence of hybrid on production  

a2-a1 194.85 199.98 97.43 -5.13 000 

DL 5% =  0.93                             DL 1% = 1.41                           DL 0,1% = 2.26                   

2. Influence of crop substratum on production  

b2-b1 224.69 170.16 132.05 54.53 *** 

DL 5% = 2.97                              DL 1% = 4.10                           DL 0,1% = 5.64                   

3. Influence of foliar fertilizer on production  

c2-c1 202.71 170.93 118.59 31.77 *** 

c3-c1 218.63 170.93 127.91 47.70 *** 

c3-c2 218.63 202.71 107.86 15.93 *** 

DL 5% = 2.69                              DL 1% = 3.64                           DL 0,1% = 4.87                    

4. Influence of the interaction between different hybrids and the same or different crop substrata on 

production  

a2b1-a1b1 167.80 172.50 97.28 -4.70 0 

a2b2-a1b2 221.90 227.47 97.55 -5.57 00 

a2b2-a1b1 221.90 172.50 128.64 49.40 *** 

DL 5% = 3.76                              DL 1% = 5.20                           DL 0,1% = 7.23   

5. Influence of the interaction between the same hybrid and different crop substrata on production  

a1b2- a1b1 227.47 172.50 131.86 54.97 *** 

a2b2- a2b1 221.90 167.80 132.24 54.10 *** 

DL 5% = 5.15                              DL 1% = 7.10                          DL 0,1% = 9.77                  

6. Influence of the interaction between the same hybrid and different foliar fertilizers on production  

a1c2- a1c1 205.10 173.85 117.98 31.25 *** 

a1c3- a1c1 221.00 173.85 127.12 47.15 *** 
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Variant Mean yield (kg/ha) 
Relative yield 

(%) 

Difference 

(± t/ha) 

Significance of 

difference  

a1c3- a1c2 221.00 205.10 107.75 15.90 *** 

a2c2- a2c1 200.30 168.00 119.23 32.30 *** 

a2c3- a2c1 216.25 168.00 128.72 48.25 *** 

a2c3- a2c2 216.25 200.30 107.96 15.95 *** 

DL 5% = 4.66                             DL 1% = 6.31                           DL 0,1% = 8.44                   

7. Influence of the interaction between the same crop substratum and different foliar fertilizers on 

production  

b1c2- b1c1 173.76 148.91 116.68 24.84 *** 

b1c3- b1c1 187.81 148.91 126.12 38.90 *** 

b1c3- b1c2 187.81 173.76 108.09 14.06 *** 

b2c2- b2c1 231.66 192.96 120.06 38.70 *** 

b2c3- b2c1 249.46 192.96 129.28 56.50 *** 

b2c3- b2c2 249.46 231.66 107.68 17.80 *** 

DL 5% = 3.81                              DL 1% = 5.15                           DL 0,1% = 6.89                    

8. Influence of the interaction between the same or different foliar fertilizers and different crop substrata on 

production  

b2c1- b1c1 192.96 148.91 129.58 44.04 *** 

b2c2- b1c2 231.66 173.76 133.32 57.90 *** 

b2c3- b1c3 249.46 187.81 132.82 61.64 *** 

b2c2- b1c1 231.66 148.91 155.57 82.74 *** 

DL 5% = 4.30                             DL 1% = 5.87                           DL 0,1% = 7.96                  

9. Influence of the interaction between different hybrids and the same or different foliar fertilizers on 

production  

a2c1- a1c1 168.00 173.85 96.64 -5.85 0 

a2c2- a1c2 200.30 205.10 97.66 -4.80 0 

a2c3- a1c3 216.25 221.00 97.85 -4.75 0 

a2c2- a1c1 200.30 173.85 115.21 26.45 *** 

DL 5% = 3.91                              DL 1% = 5.33                           DL 0,1% = 7.21                   

10. Influence of the interaction between the same hybrid and the same crop substratum and different foliar 

fertilizers on production  

a1b1c2- a1b1c1 176.30 152.50 115.61 23.80 *** 

a1b1c3- a1b1c1 188.70 152.50 123.74 36.20 *** 

a1b1c3- a1b1c2 188.70 176.30 107.03 12.40 *** 

a2b2c2- a2b2c1 229.40 190.70 120.29 38.70 *** 

a2b2c3- a2b2c1 245.60 190.70 128.79 54.90 *** 

a2b2c3- a2b2c2 245.60 229.40 107.06 16.20 *** 

DL 5% = 6.59                              DL 1% = 8.93                           DL 0,1% = 11.94                   

11. Influence of the interaction between the same hybrid and different crop substrata and the same foliar 

fertilizers on production  

a1b2c1- a1b1c1 195.20 152.50 128.00 42.70 *** 

a2b2c2- a2b1c2 229.40 171.20 134.00 58.20 *** 

DL 5% = 7.45                              DL 1% = 10.17                           DL 0,1% = 13.79    

                

12. Influence of the interaction between different hybrids and the same crop substratum and the same foliar 

fertilizers on production  

a2b1c1- a1b1c1 145.30 152.50 95.28 -7.20 0 

a2b1c2- a1b1c2 171.20 176.30 97.11 -5.10 0 

a2b1c3- a1b1c3 186.90 188.70 99.05 -1.80 - 

a2b2c1- a1b2c1 190.70 195.20 97.69 -4.50 - 

a2b2c2- a1b2c2 229.40 233.90 98.08 -4.50 - 

a2b2c3- a1b2c3 245.60 253.30 96.96 -7.70 0 

DL 5% =  6.56                             DL 1% = 8.95                           DL 0,1% = 12.12                  

 

Table 3, relying on statistical-mathematical 

calculations and on the method of variance analysis for 

result processing, we may draw the following 

conclusions: 
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- the unilateral analysis from points 1, 2 and 3 

shows that the yields achieved for both hybrids (a1 – 

Spoetnik F1 and a2 – Loustik F1) are statistically 

covered, the significances of yield differences being 

very significantly positive and negative. The hybrid 

Spoetnik F1 (a1) is detached with rather small yield 

values from Loustik F1 (a2) and from the experimental 

mean (Mx); 

-  the yields achieved under the influence of B 

(crop substratum) are also statistically covered, and the 

significance of yield differences is very significantly 

positive, and this proves the efficacy of rockwool 

utilization as crop substratum; 

- the yields achieved under the influence 

of factor C (foliar fertilizer) are statistically covered, 

and the significance of yield differences is very 

significantly positive, proving the beneficial effect 

exerted by the foliar fertilizers Lithovit and Bionat Plus 

on production. 

The complex analysis from points 4-12 shows 

that the yields achieved in most of the cases are 

statistically covered, the significance of yield 

differences being very significantly positive, distinctly 

significantly negative or significantly negative in some 

cases, and there is no significance in other cases. 

 

Conclusions and Recommendations  

 
1.  Both hybrids Spoetnik F1 and Loustik F1 

generated the biggest yields per unit of surface and 

plant on rockwool as crop substratum, under the 

influence of c2 (Bionat Plus), but also under c3 

(Lithovit).  

2. The yields achieved for both hybrids (a1 – 

Spoetnik F1 and a2 – Loustik F1) are similar, 200.0 t/ha 

– 101.3% for Spoetnik F1 and 194.9 t/ha – 98.7% for 

Loustik F1, the percentage reporting being made to the 

experimental mean.  

3. The hybrid Loustik F1 generates the biggest 

I
st
 quality yields according to the foliar fertilizer 

applied - Lithovit (c3), followed by Bionat plus (c2). 

The hybrid Spoetnik F1 behaves similarly, but the 

values are lower. 

4. In conclusion, we may recommend:  

- the priority cultivation of the hybrid 

Spoetnik F1; 

- the utilization for cultivation of the inert 

mineral substratum – rockwool, for both hybrids 

Loustik F1 and Spoetnik F1; 

- the application of foliar fertilizers in 

vegetation and the utilization of the natural foliar 

fertilizer Lithovit in particular, and also of the fertilizer 

Bionat Plus. 
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