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Abstract       Photosynthesis, one of most important and complex natural 
phenomena, represents the physiological process during which the green 
plants cumulate the organic substances they synthesize from mineral 
substances with the help of assimilating pigments and solar energy, releasing 
Oxygen.   This is specific for autotrophic plants and the necessary carbon is 
purchased from the CO2 present in the atmosphere in a proportion of 0.03%, 
and 10 times more in soil.  
 The scientific experiences proved that an increase of CO2 
concentration in the air where plants grow and develop determines a yield 
growth of 10-30% and even more, according  to the technology applied, 
especially for the vegetables cultivated in forced or protected (greenhouses, 
hothouses and plastic shelters) systems.  
The increase of CO2 concentration is carried out by using various sources. In 
this paperwork, we present the newest source of CO2 concentration 
enhancement at plant foliar level, namely the utilization of CO2-based natural 
fertilizers, applied through foliar sprayings, with effect on the increase of 
concentration from 0.04% to 0.1-1.0%, and consequently on the production 
increase of the hybrids used in this experiment.   
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The photosynthesis is one of the most important and 

complex natural phenomena, being the result of a long 

evolutional process, appeared concomitantly with the 

modification of life conditions on Earth. 

Photosynthesis represents the physiological process 

during which the green plants cumulate in their bodies 

big amounts of organic substances they synthesize 

from mineral substances with the help of the 

assimilating pigments and solar energy, releasing 

Oxygen (C.I.Milică, 1982). 

 In the gas exchanges between green plants and 

the atmospheric air, they absorb CO2 and release O2, 

and numerous oxide-reduction reactions take place 

between them, which lead to complex synthesis of 

organic matter, especially glucides. In the case of 

autotrophic plants, which produce all the necessary 

organic matter by themselves, the carbon they need for 

organic synthesis is purchased from CO2, while the 

heterotrophic plants use the carbon already synthesized 

in the autotrophic plants, for e.g. the wild or cultivated 

mushrooms. 

 The carbon is the essential element for the 

development of photosynthesis, being the basic 

component of the synthesized organic substances. For 

the terrestrial green plants – the wild ones or those 

from various crop systems (forced, protected or free), 

the major carbon source is represented by the CO2 from 

the atmospheric air and soil. The CO2 concentration in 

the atmospheric air is 0.03%, while in soil it is 

approximately 10 times bigger. 

 The experiments carried out by different 

researchers showed that an increase of the atmospheric 

CO2 under adequate conditions of luminosity and 

optimal crop substratum provision with nutritive 

elements determines substantial increases of 

production per unit of surface. These are of 10-30% or 

even more, according to the technology applied, 

especially in the vegetable species cultivated in forced 

(greenhouses and hothouses) and protected 

(greenhouses and not-warmed hothouses) systems.  

 In the modern constructions of greenhouses 

and hothouses, the gas exchange from indoor towards 

outdoor and backwards is carried out only in a 

controlled manner, unlike the old ones, where this 

exchange was made without control because of their 

imperfections. In this perspective, in the modern 

greenhouses and hothouses, the air inside is enriched 

with CO2 from various sources, of which the directing 

of the CO2 resulted from fuel combustion in high-

efficacy boilers in the interior of the cultivation area is 

the cheapest and the most handy one. We may also use 

CO2 bottled in various recipients. The methods 

mentioned cannot be properly applied in the older 
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constructions, insufficiently sealed, because of the 

great CO2 losses. 

 In the last years, the researches performed 

generated the apparition of CO2-based natural 

fertilizers, which increase the CO2 concentration within 

plants from 0.04% to 0.1-1.0%, exerting double action: 

accelerate metabolism and photosynthesis, slow down 

the respiration, close stomata and stop perspiration; all 

of these stimulate plant productive efficiency.  

 Relying on those mentioned above, our 

scientific experiment attempted to observe the 

influence exerted by two natural fertilizers applied at 

foliar level on the stimulation of photosynthesis, with 

repercussions on the productive output of some tomato 

hybrids cultivated in greenhouses, where the 

application of air enrichment with CO2 cannot be 

justified because of constructions’ age. 

 

Material and Method  

 
 The researches on the photosynthetic 

stimulation method and on the influence on the 

productive output of tomato hybrids cultivated on 

various crop substrata in modernized industrial 

greenhouses were carried out at S.C. Agro Codlea 

S.R.L. Arad, in the I
st
 productive cycle of 2015. 

 We initiated a tri-factorial experience with the 

following experimental factors:  

Factor A – Cultivated hybrid    

a1- Sylvana F1; 

a2- Fado F1; 

Factor B – Crop substratum  

b1- Mt – Greenhouse soil  

b2- Rockwool (industrially-processed 

inert mineral substratum)  

Factor C – Photosynthesis stimulating 

product applied at foliar level  
c1- Mt – not sprayed  

c2- Bionat Plus 

c3 - Lithovit 

The cultivation technology applied on the 

whole, excepting the aspects observed under this 

research, was the one used in the industrial Venlo 

classic greenhouses for commercial tomato crops. 

The experience was initiated at the same time 

with the commercial tomato crop, during 1
st
-5

th
 March 

2015, with 65-day old seedlings, with the first 

inflorescence in the stage of floral bud. Crop clearing 

was carried out in 31
st
 July 2015. 

The crop substratum used was represented by 

the rockwool placed in blocks of 100x20x20, known as 

Grodan.  

The planting system was the one with 2 rows 

on spans, according to the formula 60 + 200 + 60 cm, 

with densities of 24.500 plants/ha. 

 

 

 

Results and Discussions  

 
Table 1 and the graphic from figure 1 present 

the results achieved in the case of the two hybrids (a1 – 

Sylvana F1 and a2 – Fado F1) on the two crop substrata 

(b1 – greenhouse soil and b2 – rockwool), in correlation 

with factor C (the photosynthesis stimulating product). 

We may observe a bigger variability of the fruit 

number/plant in Sylvana F1 (a1), on both crop substrata 

types (b1 and b2) and a lower one, in both hybrids, in 

the case of rockwool crop substratum. This rule is also 

available in the case of the fruit number/bunch and of 

mean fruit weight, and also regarding the mean 

yields/plant and ha. The amount of extra and I
st
 early 

yields in the total yield is not an exception. 

The results achieved under the influence 

exerted by factor B lead to the conclusion that the 

number of fruit per rockwool (b2) is much superior, 

under the influence of the product Lithovit (c3), and 

also Bionat Plus (c2), in a directly proportional 

relationship with the mean yield/plant and ha. In both 

hybrids, the yields achieved are bigger on rockwool 

than on greenhouse soil, and Sylvana F1 is 

representative for this, too. We may also observe in 

Sylvana F1 the high percentage of the early yield, of 

extra and I
st
 quality, on both crop substrata, compared 

with the other hybrid – Fado F1. 

Analyzing the results included in table 1, we 

may observe that: 

- the biggest yield is achieved in the case of 

the hybrid Sylvana F1 (a1) under the influence exerted 

by the graduation b2 – rockwool, in combination with 

c3 – Lithovit, namely 252.5 t/ha (a1b2c3), being 

followed by 232.6 t/ha in Fado F1 (a2b2c3) and 228.9 

t/ha in Sylvana F1 (a1b2c2), too; 

- the yields achieved under the influence 

exerted by the graduation b1 – greenhouse soil are, for 

the same combinations with the graduations of factor C 

(c1, c2 and c3), in terms of quality and quantity, below 

those achieved in b2 – rockwool. Concretely, the E+I 

quality yields achieved in b1 (greenhouse soil) range 

between 74.2 and 76.5% compared with those from b2 

(rockwool) – 85.2-86.2%. 

The mean yield achieved under the influence 

of factor A (the hybrid) ranges between 206.2 t/ha for 

a1 (Sylvana F1) - 100% and 193.7 t/ha for a2 - Fado F1-

96.9%. 

In terms of quality, we may observe a very 

obvious variation in each hybrid under the combined 

influence of the factors B (crop substratum) and C 

(photosynthesis stimulating product), but especially 

under C, where, under the influence of c1 (Mt – not 

sprayed), in both crop substrata (b1 – greenhouse soil 

and b2 – rockwool), the percentage of E+I quality yield 

is the most reduced one, namely 71.8-80.8%. 

The mean percentage of E+I quality 

production under the influence of the factor B ranges 

between 71.8-78.7% in b1 (greenhouse soil), compared 

with 80.8-89.0% in b2 (rockwool). 
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Table 1 

 

Experimental results on the achievement of tomato hybrid production by using different crop substrata and by 

applying photo-synthesis stimulating products in industrial modernized greenhouses in the I
st
 production cycle  

Exp. 

factor  

Fruit 

no. 

/plant 

Mean 

no. of 

fruit in 

bunch  

Mean 

bunch 

weight 

(g) 

Mean 

fruit 

weight 

(g/piece) 

Mean yield for:  

A B C  

Factor C Factor B Factor A 

kg/pl t/ha % 

Of which: 

t/ha 

(kg/pl) 
% 

Of which: 

kg/pl t/ha % 

Of which: 

early E + I early E + I early E + I 

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

% 

comp. 

to b1 

t/ha % 

% 

comp

. to b1 

t/ha % 
 a1 and 

a3 (Mx) 
t/ha % 

 

a1 

b1 

c1 52,77 6,59 850,11 129,0 6,808 166,8 100,0 22,5 13,5 121,9 73,1 
182,3 

(7,441) 
100,0 28,6 15,7 100,0 139,4 76,5 100,0 

8,416 206,2 100,0 37,2 18,0 
100,0 

(107,5) 
168,9 81,9 

c2 55,77 6,97 910,98 130,7 7,290 178,6 107,1 28,7 16,1 135,4 75,8 

c3 58,13 7,26 1026,56 141,4 8,220 201,4 120,7 34,6 17,2 160,9 79,9 

b2 

c1 58,14 7,26 1063,59 146,5 8,518 208,7 100,0 35,1 16,8 167,2 80,1 
230,0 

(9 ,388) 
126,2 45,8 19,9 160,1 198,3 86,2 142,3 c2 59,89 7,48 1166,88 156,0 9,343 228,9 109,7 46,5 20,3 200,5 87,6 

c3 60,98 7,62 1287,78 169,0 10,306 252,5 121,0 55,8 22,1 227,3 90,0 

a2 

b1 

c1 53,94 6,74 808,80 120,0 6,473 158,6 100,0 19,2 12,1 111,7 70,4 
172,7 

(7,049) 
100,0 24,7 14,3 100,0 128,1 74,2 100,0 

7,906 193,7 96,9 32,1 16,6 
86,3 

(92,8) 
155,5 80,3 

c2 57,95 7,24 882,56 121,9 7,065 173,1 109,1 24,6 14,2 128,3 74,1 

c3 58,08 7,26 951,06 131,0 7,608 186,4 117,5 30,5 16,4 144,3 77,4 

b2 

c1 58,99 7,37 1014,11 137,6 8,117 194,8 100,0 31,0 15,9 158,8 81,5 
214,7 

(8,763) 
124,3 39,4 18,4 159,5 182,9 85,2 142,8 c2 59,80 7,48 1106,29 147,9 8,845 216,7 111,2 39,6 18,3 185,7 85,7 

c3 60,08 7,51 1189,58 158,0 9,494 232,6 119,4 47,7 20,5 204,2 87,8 

a3 

Mx 

b1 

c1 53,35 6,67 830,13 124,5 6,641 162,7 100,0 20,9 12,8 116,8 71,8 
177,5 

(7,245) 
100,0 26,7 15,0 100,0 

133,8 75,4 100,0 

8,163 200,0 97,0 34,6 17,3 
93,0 

(100,0) 

162,2 

 

81,1 

 

c2 56,86 7,11 897,50 126,3 7,180 175,9 100,0 26,7 15,2 131,9 75,0 

c3 58,10 7,26 989,25 136,2 7,914 193,9 100,0 32,5 16,8 152,6 78,7 

Mean 

b1 
56,10 7,01 905,63 129,0 7,245 177,5 100,0 26,7 15,0 133,8 75,4 177,5 100,0 26,7 15,0 100,0 

b2 

c1 58,56 7,32 1029,63 142,1 8,237 201,8 124,0 33,1 16,4 163,0 80,8 
222,4 

(9,077) 
125,3 42,6 19,2 159,6 

190,6 85,7 142,5 

c2 59,84 7,48 1136,75 152,0 9,094 222,8 126,7 43,1 19,3 193,1 86,7 

c3 60,53 7,56 1237,75 163,5 9,902 242,6 125,1 51,8 21,3 215,8 89,0 

Mean 

b2 
59,64 7,45 1134,75 152,5 9,078 222,4 125,3 42,6 19,2 190,6 85,7 222,4 125,3 42,6 19,2 159,6 

* 

c1 55,95 6,99 929,88 133,3 7,439 182,3 100,0 27,0 14,8 139,9 76,7 * * * * * * * * * * * * * * * * 

c2 58,70 7,34 1017,38 139,2 8,139 199,4 109,4 34,9 17,5 162,5 81,5 * * * * * * * * * * * * * * * * 

c3 59,32 7,42 1113,75 149,9 8,910 218,3 119,7 42,2 19,3 184,2 84,4 * * * * * * * * * * * * * * * * 

Mean 

 a3 (Mx) 
58,00 7,25 1020,12 140,8 8,161 200,0 * 34,7 17,4 162,2 81,1 200,0 * 34,6 17,3 * 162,2 81,1 * * * * 34,6 17,3 100,0 162,2 81,1 

Density: 24.500 plants/ha 

 

 
Fig. 1. Experimental results on the achievement of tomato hybrid production by using different crop substrata and by 

applying photo-synthesis stimulating products in industrial modernized greenhouses in the I
st
 production cycle 
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Table 2 and the graphic from figure 2 present 

the experimental results (kg/plant and t/ha) for each 

experimental factor, according to every graduation of 

the factor C (photosynthesis stimulating product), in 

order to determine its influence and quality in 

interaction with the other two factors, B (crop 

substratum) and A (the hybrid). 

Under the influence of the graduation c1 (Mt – 

not sprayed), the yields achieved in combination with 

the graduations of factor A (the hybrid) range between 

158.6 and 208.7 t/ha, compared with the influence of c2 

(Bionat Plus), where the variation limits range between 

173.1 and 228.9 t/ha. Under the influence of c3 

(Lithovit), we achieved the most spectacular results, 

with yields/ha that overtake even the level of 250 t/ha 

(186.4-252.5 t/ha). 

We may conclude that the photosynthesis 

stimulating product is the most adequate for tomato 

production in greenhouses, since we achieved top 

yields for this type of greenhouses, comparable with 

those from advanced countries in this field, for 

example The Netherlands.  

Table 2 shows that the mean yield for c1 (Mt – 

not sprayed) is 182.3 t/ha, compared with 199.4 t/ha in 

c2 (Bionat Plus) and 218.3 t/ha in c3 (Lithovit). 

Under the influence of factor B (crop 

substratum), the yields achieved in b1 (greenhouse soil) 

– 177.5 t/ha→100.0% are lower than those in b2 

(rockwool) – 222.4 t/ha→125.3% (c1-Mt – not sprayed 

– 201.8 t/ha→124.0; c2 – Bionat Plus – 222.8 

t/ha→126.7%;  c3 - Lithovit – 242.6 t/ha→125.1%) 

(table 1). 

 

 

 

 

Table 2 

Experimental results on the photo-synthetic stimulation of tomato hybrids cultivated on 

 different crop substrata in industrial modernized greenhouses in the I
st
 production cycle  

Exp. 

Factor 
Bunch 

no. / 

plant 

(pieces) 

Fruit 

no./ 

plant 

Mean 

no. of 

fruit in 

bunch 

Mean 

bunch 

weight 

(g) 

Mean 

fruit 

weight 

(g/piece) 

Mean yield for: Extra + I quality yield for: Early yield for: 

C B A 

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

kg/pl 
t/ha 

(%) 
kg/pl 

t/ha 

(%) 
kg/pl t/ha 

% 

comp. 

to a1 

t/ha 

(% 

comp. 

to c1) 

% 

t/ha 

(% 

comp. 

to b1) 

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

c1 

b1 
a1 8 52,77 6,59 850,11 129,0 

7,441 
182,3 

(100,0) 

6,641 
162,7 

(100,0) 

6,808 166,8 100,0 

139,9 

(100,0) 
76,7 

116,8 71,8 
121,9 73,1 

27,0 14,8 

20,9 12,8 
22,5 13,5 

a2 8 53,94 6,74 808,80 120,0 6,473 158,6 95,1 111,7 70,4 19,2 12,1 

b2 
a1 8 58,14 7,26 1063,59 146,5 

8,237 
201,8 

(124,0) 

8,518 208,7 100,0 
163,0 80,8 

167,2 80,1 
33,1 16,4 

35,1 16,8 

a2 8 58,99 7,37 1014,11 137,6 8,117 194,8 93,3 158,8 81,5 31,0 15,9 

c2 

b1 
a1 8 55,77 6,97 910,98 130,7 

8,139 
199,4 

(109,4) 

7,180 
175,9 

(100,0) 

7,290 178,6 100,0 

162,5 

(116,2) 
81,5 

131,9 75,0 
135,4 75,8 

34,9 17,5 

26,7 15,2 
28,7 16,1 

a2 8 57,95 7,24 882,56 121,9 7,065 173,6 96,9 128,3 74,1 24,6 14,2 

b2 
a1 8 59,89 7,48 1166,88 156,0 

9,094 
222,8 

(126,7) 

9,343 228,9 100,0 
193,1 86,7 

200,5 87,6 
43,1 19,3 

46,5 20,3 

a2 8 59,80 7,48 1106,29 147,9 8,845 216,7 94,7 185,7 85,7 39,6 18,3 

c3 

b1 
a1 8 58,13 7,26 1026,56 141,4 

8,910 
218,3 

(119,7) 

7,914 
193,9 

(100,0) 

8,220 201,4 100,0 

184,2 

(131,7) 
84,4 

152,6 78,7 
160,9 79,9 

42,2 19,3 

32,6 16,8 
34,6 17,2 

a2 8 58,08 7,26 951,06 131,0 7,608 186,4 92,6 144,3 77,4 30,5 16,4 

b2 
a1 8 60,98 7,62 1287,78 169,0 

9,902 
242,6 

(125,1) 

10,306 252,5 100,0 
215,8 88,9 

227,3 90,9 
51,8 21,3 

55,8 22,1 

a2 8 60,08 7,51 1186,58 158,0 9,494 232,6 92,1 204,2 87,8 47,7 20,5 

c4- 

Mx 

b1 
a1 8 55,56 6,94 929,2 133,9 

8,161 
200,0 

(109,7) 

7,245 
177,5 

(100,0) 

7,439 182,3 100,0 

162,2 81,1 

133,8 75,4 
139,4 76,5 

34,6 17,3 

26,7 15,0 
28,6 15,7 

a2 8 56,66 7,08 880,8 124,4 7,049 172,7 94,7 128,1 74,2 24,8 14,4 

Mean 

b1 
8 56,11 7,01 905,6 129,2 7,244 177,5 * 133,8 75,4 133,8 75,4 26,7 15,0 26,7 15,0 

b2 
a1 8 59,67 7,45 1172,8 157,2 

9,078 
222,4 

(125,3) 

9,392 230,1 100,0 
190,6 85,7 

198,3 86,2 
42,6 19,1 

45,8 19,9 

a2 8 59,62 7,45 1102,3 147,8 8,763 214,7 93,3 182,9 85,2 39,4 18,3 

Mean 

b2 
8 59,65 7,45 1137,6 152,5 9,078 222,4 * 190,6 85,7 190,6 85,7 42,6 19,2 42,6 19,1 

* 
a1 8 57,62 7,20 1051,0 145,6 * * * * 8,416 206,2 100,0 * * 168,9 81,9 168,9 81,9 

* 
* 37,2 18,0 

a2 8 58,14 7,27 991,6 136,1 * * * * 7,906 193,7 93,9 * * 155,5 80,3 155,5 80,3 * 32,1 16,6 

c1 * * * 55,96 6,99 934,2 133,3 7,441 182,3 * * * * * 139,9 76,7 * * * * 27,0 14,8 * * * * 

c2 * * * 58,35 7,29 1016,7 139,2 8,139 199,4 * * * * * 162,5 81,5 * * * * 34,9 17,5 * * * * 

c3 * * * 59,18 7,41 1113,0 149,9 8,910 218,3 * * * * * 184,2 84,4 * * * * 42,2 19,3 * * * * 

c4 – Expe-

rimental 

mean Mx 

8 58,00 7,25 1020,12 140,8 8,161 200,0 8,161 200,0 8,161 200,0 * 162,2 81,1 162,2 81,1 162,2 81,1 34,6 17,3 34,6 17,3 34,6 17,3 
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Fig. 2. Experimental results on the photo-synthetic stimulation of tomato hybrids cultivated on different 

crop substrata in industrial modernized greenhouses in the I
st
 production cycle 

 

 

The hybrid’s influence is expressed as 18% 

(37.2 t/ha) early production in Sylvana F1, and 16.6% 

(32.1 t/ha) in Fado F1. 

Table 2 and the graphic from figure 2 present 

differently, for each experimental factors, the yields 

achieved per plant and ha in physical and percentage 

units by reporting them to the experimental mean 

(Mx), which is 200.0 t/ha. By reporting to the 

experimental mean (Mx) – 100.0%, the yield achieved 

under the influence of b1 (Mt – greenhouse soil) is 

177.5 t/ha – 100.0%, and the one under the influence of 

b2 (rockwool) is 222.4 t/ha – 125.3%. 

Under the influence exerted by the 

graduations of factor C (the photosynthesis stimulating 

product), the yields achieved in c2 (Bionat Plus) and c3 

(Lithovit) are superior in terms of quantity and quality 

as well compared to those from c1 – Mt – not sprayed, 

namely 199.4 t/ha – 109.4% in c2, 218.3 t/ha – 119.7% 

in c3 and 182.3 t/ha – 100.0% in c1 (table 1). 

Table 3 concretizes, relying on statistical 

calculations specific to the variance analysis method, 

the significances of yield differences achieved in the 

comparisons carried out as effect of the inter-

dependence between the experimental factors, in order 

to strengthen the conclusions revealed during the 

analysis of the experimental results.
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Table 3 

 

Singular influences and of the interactions between the experimental factors on the productions of tomato 

hybrids with undetermined growth, on different crop substrata and with foliar application of photosynthesis 

stimulating products  

Variant 
Mean yield  

(t/ha) 

Relative yield  

(%) 

Difference 

(±t/ha) 

Significance of 

difference 

1. Hybrid’s singular influence on tomato production  

a2-a1 193.70 206.15 93.96 -12.45 000 

a3-a1 198.45 206.15 96.26 -7.70 00 

a3-a2 198.45 193.70 102.45 4.75 * 

DL 5% = 3.56                       DL 1% = 5.38                     DL 0,1% = 8.65 

2. Crop substratum’s singular influence on tomato production  

b2-b1 221.37 177.49 124.72 43.88 *** 

5% = 2.84                     DL 1% = 3.91                       DL 0,1% = 5.39 

3. Photosynthesis stimulating product’s singular influence on tomato production  

c2-c1 199.34 182.23 109.39 17.11 *** 

c3-c1 216.73 182.23 118.93 34.49 *** 

c3-c2 216.73 199.34 108.72 17.39 *** 

DL 5% = 3.12                     DL 1% = 4.23                      DL 0,1% = 5.66 

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

a2b1-a1b1 172.70 182.27 94.75 -9.57 00 

a2b2-a1b2 214.70 230.03 93.33 -15.33 000 

a2b2-a1b1 214.70 182.27 117.79 32.43 *** 

DL 5% = 4.96                      DL 1% = 7.16                       DL 0,1% = 10.47 

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

a1b2- a1b1 230.03 182.27 126.21 47.77 *** 

a2b2- a2b1 214.70 172.70 124.32 42.00 *** 

DL 5% = 4.92                      DL 1% = 6.78                     DL 0,1% = 9.33 

6. Influence of the interaction between the same hybrid and different photosynthesis stimulating products on tomato 

production  

a1c2- a1c1 203.75 187.75 108.52 16.00 *** 

a1c3- a1c1 226.95 187.75 120.88 39.20 *** 

a1c3- a1c2 226.95 203.75 111.39 23.20 *** 

a2c2- a2c1 194.90 176.70 110.30 18.20 *** 

a2c3- a2c1 209.50 176.70 118.56 32.80 *** 

a2c3- a2c2 209.50 194.90 107.49 14.60 *** 

DL 5% = 5.41                       DL 1% = 7.33                        DL 0,1% = 9.80 

7. Influence of the interaction between the same crop substratum and different photosynthesis stimulating products on 

tomato production  

b1c2- b1c1 175.87 162.71 108.09 13.16 *** 

b1c3- b1c1 193.90 162.71 119.17 31.19 *** 

b1c3- b1c2 193.90 175.87 110.25 18.03 *** 

b2c2- b2c1 222.81 201.76 110.44 21.06 *** 

b2c3- b2c1 239.56 201.76 118.74 37.80 *** 

b2c3- b2c2 239.56 222.81 107.52 16.74 *** 

DL 5% = 4.42                     DL 1% = 5.98                       DL 0,1% = 8.00 

8. Influence of the interaction between different crop substrata and the same or different photosynthesis stimulating 

products on tomato production  

b2c1- b1c1 201.76 162.71 124.00 39.04 *** 

b2c2- b1c2 222.81 175.87 126.69 46.94 *** 

b2c3- b1c3 239.56 193.90 123.55 45.66 *** 

b2c2- b1c1 222.81 162.71 136.94 60.10 *** 

DL 5% = 4.59                   DL 1% = 6.26                       DL 0,1% = 8.46 

9. Influence of the interaction between different hybrids and the same or different photosynthesis stimulating products on 

tomato production  

a2c1- a1c1 176.70 187.75 94.11 -11.05 00 

a2c1- a1c1 176.70 187.75 94.11 -11.05 00 

a2c2- a1c2 194.90 203.75 95.66 -8.85 00 

a2c3- a1c3 209.50 226.95 92.31 -17.45 000 

a2c2- a1c1 194.90 187.75 103.81 7.15 * 

DL 5% = 5.65                       DL 1% = 7.97                       DL 0,1% = 11.47 

10. Influence of the interaction between the same hybrid and the same crop substratum and different photosynthesis 
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Variant 
Mean yield  

(t/ha) 

Relative yield  

(%) 

Difference 

(±t/ha) 

Significance of 

difference 

stimulating products on tomato production  

a1b1c2- a1b1c1 178.60 166.80 107.07 11.80 ** 

a1b1c3- a1b1c1 201.40 166.80 120.74 34.60 *** 

a1b1c3- a1b1c2 201.40 178.60 112.77 22.80 *** 

a2b2c2- a2b2c1 216.70 194.80 111.24 21.90 *** 

a2b2c3- a2b2c1 232.60 194.80 119.40 37.80 *** 

a2b2c3- a2b2c2 232.60 216.70 107.34 15.90 *** 

DL 5% = 7.65                      DL 1% = 10.36                      DL 0,1% = 13.86 

 

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

stimulating product on tomato production  

a1b2c1- a1b1c1 208.70 166.80 125.12 41.90 *** 

a2b2c2- a2b1c2 216.70 173.10 125.19 43.60 *** 

DL 5% = 7.95                      DL 1% = 10.84                      DL 0,1% = 14.66 

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

stimulating products on tomato production  

a2b1c1- a1b1c1 158.60 166.80 95.08 -8.20 0 

a2b1c2- a1b1c2 173.10 178.60 96.92 -5.50 - 

a2b1c3- a1b1c3 186.40 201.40 92.55 -15.00 00 

a2b2c1- a1b2c1 194.80 208.70 93.34 -13.90 00 

a2b2c2- a1b2c2 216.70 228.90 94.67 -12.20 00 

a2b2c3- a1b2c3 232.60 252.50 92.12 -19.90 00 

DL 5% = 7.97                      DL 1% = 11.05                       DL 0,1% = 15.42 

 

The unilateral analysis of the points 1, 2 and 3 

leads to the following: 

- the significances of the yield differences, 

achieved under the influence of factor a1 (Sylvana F1) 

compared with factor a2 (Fado F1) and a3 (Mx – 

experimental mean) are: very significantly negative 

and distinctly significantly negative, while the 

significance of the difference between factor a3 (Mx – 

experimental mean) compared with a2 (Fado F1) is 

significantly positive, and this proves the superiority of 

the hybrid Sylvana F1 compared with the hybrid Fado 

F1 and of the experimental mean – Mx compared with 

Fado F1; 

- the significance of yield difference between 

the one achieved under the influence of b2 – rockwool 

and the one under b1 – greenhouse soil is very 

significantly positive, and this confirms one more time 

the incontestable superiority of the rockwool as crop 

substratum compared to greenhouse soil: 

- the significances of yield differences 

between c2 (Bionat Plus) and c3 (Lithovit) and c1 (Mt – 

not sprayed) are very significantly positive, proving the 

utility of application, in production, in concordance 

with the possibilities, of one of the two photosynthesis 

stimulating products: Lithovit or Bionat Plus.  

The first conclusion successive to the 

unilateral analysis of the three experimental factors is 

that the yield achieved under the influence exerted by 

photosynthesis stimulating products, indifferently of 

the crop substratum used and the hybrid cultivated, 

become evident. The second conclusion refers to the 

positive influence exerted by crop substratum on 

tomato production, namely the inert mineral 

substratum – rockwool. 

We may also observe, during the complex 

analysis carried out at points 4-12, yield 

differentiations concretized as very significantly 

positive or negative, distinctly positive or negative, or 

with no significance, in connection with the bi- or 

trifactorial interaction observed. 

 

Conclusions and Recommendations  

 
1. The hybrids Sylvana F1 and Fado F1 present a 

superior productive potential under the given 

experimental conditions, on both crop substrata 

(greenhouse soil and rockwool), and the extra and I
st
 

quality yields are situated in the maximal percentage 

interval. 

2. The crop substratum represented by rockwool, under 

utilization of the two photosynthesis stimulating 

products, influences directly a superior production 

level compared with the greenhouse soil. 

3. The crop substratum represented by rockwool, in all 

the three graduations of the photosynthesis stimulating 

product, is situated at a superior level for both hybrids. 

4. As conclusion, according to the experimental results 

achieved, we may recommend the following: 

- the utilization of rockwool as crop substratum 

because:  

- the mean yield achieved is 222.4 t/ha – 125.3%, 

compared with 177.5 t/ha – 100.0% achieved on 

greenhouse soil;  

- the E+I quality yield represents 85.7% (190.6 t/ha) of 

the mean yield, compared with 75.4% (133.8 t/ha) on 

greenhouse soil;  
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- the early yield achieved represents a proportion in the 

mean yield of 19.2% (42.6 t/ha), compared with 15.0% 

(36.7 t/ha) on greenhouse soil, namely 159.6%; 

- the priority application, through foliar sprayings, 

during the vegetation period, of the photosynthesis 

stimulating product Lithovit, since it determines the 

increase of the productive output in a proportion of 

119.7% (218.3 t/ha); we may also apply Bionat Plus, 

but the results are more reduced (109.4% - 199.4 t/ha); 

- the priority cultivation of the hybrid Sylvana F1 as 

newly introduced in cultivation, and also the 

maintenance of the hybrid Fado F1, because the both 

hybrids present real qualities in terms of production, 

quality and earliness. 
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