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Abstract 
The study was conducted within the research center Hortinvest Bucharest of the University of 

Agronomic Sciences and Veterinary Medicine of Bucharest. The main goal of this research was to 
identify the best variant of organic fertilizers for the production of tomato seedlings, suitable for 
establishing a soilless tomato crop, on matresses filled with different types of substrates (peat and 
perlite with grain of 2 mm). I have used the hybrid biological material Cindel F1. During the process of 
seedling production, we have observed the following: the percentage of emerged plants, the dynamic of 
seedling growth, the number of leafs, the parcel’s diameter, the total mass of the seedling. After the 
research I noticed that, through the fertilisation of the seedlings with organic products, a higher 
percentage of tomato plant emergence has been obtained. This paper was published under the frame of 
European Social Fund, Human Resources Development Operational Programme 2007- 2013, project 
no. POSDRU/159/1.5/S/132765. 
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Introduction 
One of the best performing technologies of tomato growing is the soilless culture on 

different types of substrates. The type of substrate and the use of organic fertilisers may lead 
to large, highquality crops [1]. The increasing productivity and fruit quality has been achieved 
through the application of the shikimic acid [2].  Majid Fandi and contributors recomend the 
use of tuff or sand in order to save water and increase the tomato crop [3].  Several studies 
have shown that the volume of the substrate does not significantly affect the number of fruits 
and the tomato crop [4].   

Olle and contributors, show that production spores can be obtained through the use of 
perilte and unorganic fertilisers [5]. The experiments conducted by Alan and contributors also 
emphasize that through the use of various types of substrates, important production spores can 
be obtained on the greenhouse tomato crops [6].    

In respect of the maturity and quality of the tomato seedlings, several authors have 
considered that these can influence the crop [7,2], as well as the size of the plant pot [8].    

Transplant quality of tomato depends on factors such as microclimate parameter, 
substrate, plant nutrition and others. The growth stage is a very important evidence of their 
quality [9].    
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Efficient production of horticultural seedlings in nurseries requires plants that can 
develop rapidly and uniformly until they are well established. To that end, the role played by 
substrates is critical [10].    
 
Materials and methods 

The study was conducted in the greenhouses belonging to the Hortinvest research center. 
The seedlings were produced in prototype plant pots made from a biodegradable plastic 

material, filled with perlite and peat moss. The pots had the width of 10 cm and the height of 
8 cm. The produced seedling was used to establish the tomato crop on perlite substrate during 
the first cicle. 

The biological material used in the experiment was Cindel hybrid, with seeds sourcing 
from the company Enza Zaden and it has the foloowing characteristics: 

Cindel F1 is an early tomato hybrid with an undetermined growth, from Enza Zaden. It is 
recomended for every type of crop (greenhouse, hobby greenhouse or field). It combines the 
earliness with other important caracteristics, such as the uniformity, the firmnes ot the fruit 
and the good keeping qualities. A hibrid resistant to difficult climatic conditions. The fruits 
are rounded and flattened, firm, have a vivid red color and do not have a green cap. The fuits 
are of a good quality, have on average 130 grames, transport resistant. Appropriate to be 
harvestes separately or in trusses recomended especially for the winter and spring crop in 
greenhouses and hobby greenhouses. Resistant to variouse diseases : ToMV/Va/Vd/Fol:0.1 

The substrate used for filling the plant pots: perlite with a granulation of 2 mm and peat.  
The report N/P/K from the composition of the organic product Formulex was of 

2.4:0.9:3.4 and microelements, and for the product Organic Grow the composition was of 
8:3:3 and microelements. 

The experimental variants and the construction phases of the crop can be seen in table 1.  
 

 
Table 1. Experimental variants 

 
Variant Substrate Fertilization Amount Maturity of the seedling 

at the time of 
planting/Days 

V1 Perlite 2 mm Untreated   40  
V2 Peat Untreated  40 
V3 Perlite 2 mm Formulex 5 ml/l 40 

V4 Perlite 2 mm Formulex 10 ml/l 40 
V5 Perlite 2 mm Formulex 15 ml/l 40 
V6 Perlite 2 mm Organic Grow  5 ml/l 40 

V7 Perlite 2 mm Organic Grow 10 ml/l 40 
V8 Perlite 2 mm Organic Grow 15 ml/l 40 
V9 Peat Formulex 5 ml/l 40 

V10 Peat Formulex 10 ml/l 40 
V11 Peat Formulex 15 ml/l 40 
V12 Peat Organic Grow  5 ml/l 40 
V13 Peat Organic Grow 10 ml/l 40 

V14 Peat Organic Grow 15 ml/l 40 
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The fertilizations were executed with every watering according to the experimental 
variant. The values of the temperature were maintained according to the plant sort, a 
temperature of 23oC day and night, during the period between seeding and plant emergence 
and, afterwards, the temperatures remained of 22oC on day and  19oC on night.  

During the process of seedling production, we have observed the following: the 
percentage of emerged plants; the dynamic of seedling growth; the number of leafs; the 
parcel’s diameter; the total mass of the seedling.    

Statistical interpretation of the data has been conducted, using the analysis of variance, 
student test and correlations between certain parameters. 

The purpose of the study is to choose the best variant of organic fertilizers for the 
production of tomato seedlings, suitable for establishing a soilless tomato crop, on matresses 
filled with different types of substrates (peat and perlite 2 mm granulation).  
 
Results  

The results have shown that, through the fertilisation of the seedlings with organic 
products, a higher percentage of tomato plant emergence has been obtained.  

 

 
Figure 1. The dynamics of tomato plant emergence – Cindel hybrid 

 
 

By applying the organic fertilizers in a 5 ml/l dosis we have obtained a higher plant 
emergence compared to the untreated model for the variants sowed with perlite. The 
correlation coefficient was, in this case,  r2 = 0,7495 (fig. 2).   
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Figure 2. The influence of substrate and fertiliser on the percentage of emerged tomato 
plants Cindel F1 at 5 days after sowing – 5 ml dosis 

 
 

In the case of the fertilisation with organic products in a dosis of 10 ml/l, we can observe 
semnificative positive correlations (r2=0,6934) regarding the emergence of tomato plants 
Cindel hybrid at 5 days after sowing on the perlite and peat substrates (fig. 3).  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. The influence of susbstrate and fertiliser on the percentage of emerged tomato 

plants Cindel F1 at 5 days after sowing – 10 ml dosis 
 
 

Also, in the case of the variants sowed on perlite and peat substrates in which we have 
applied the fertiliers with organic products in a dosis of 10 ml/l, we have obtained a larger 
pergentage of emerged plants at 5 days after sowing. The correlation coefficient was, in this 
case,  r2 = 0,6868.  
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Figure 4. The influence of substrate and fertiliser on the percentage of emerged tomato 
plants Cindel F1 at 5 days after sowing - 15 ml dosis 

 
 

The data regarding the growth dynamics of tomato seedlings grown on perlite substrates 
shows a positive influence towards the untreated model variant. The growth percentage of the 
plants was 73,1% bigger on V8, which was fertilised with Organic Grow 15 m/l. The smallest 
growth percentage was registered at V3, which was 31,3% bigger than model 1 (table 2). 

 
 

Table 2. The growth dynamics of tomato seedlings grown on perlite substrate 
 

Variant Fertilisation Days after the emergence  % compared 
to the model 15 25 30 35 40 

V1 Perlite 2 
mm 

Untreated 4,67 7,33 10,33 12 16 100 

V3 Perlite 2 
mm 

Formulex 5 8 12 17 21 
131,3 

V4 Perlite 2 
mm 

Formulex 5,67 8,33 12,33 17 25,3 
158,1 

V5 Perlite 2 
mm 

Formulex 5,33 8,67 14,33 18 26,3 
164,4 

V6 Perlite 2 
mm 

Organic Grow 5 8 14,67 20 25,67 
160,4 

V7 Perlite 2 
mm 

Organic Grow 5,33 8,33 15,33 20,33 26,3 
164,4 

V8 Perlite 2 
mm 

Organic Grow 5,67 8,67 16 21 27,7 
173,1 

 
 

We have also observed in the case of the variant grown on peat susbstrate that the growth 
increase was with 60,2 % bigger in V14 compared with model V2. All the variants in which 
we applied fertilisers have obtained bigger growth increases of  142% (V9) to 160,2% (V14), 
table 3.  
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Table 3. The growth dynamics of tomato seedlings grown on peat substrate 
 

Variant Fertilisation Days after the emergence % 
compared 
to the 
model 

15 25 30 35 40 

V2 Peat Untreated 5 7,67 10,67 14,33 16,67 100 

V9 Peat Formulex 5 8,67 15,67 18,67 23,67 142 
V10 Peat Formulex 5,33 9,33 16,33 19 24,33 146 
V11 Peat  Formulex 5,67 9,67 17 19,67 24,33 146 
V12 Peat Organic Grow 5,33 8,67 16,33 19,67 24 144 
V13 Peat Organic Grow 5,67 9,67 17 20,33 25 150 
V14 Peat Organic Grow 5,67 10 17,33 21,33 26,7 160,2 

 

 
 

Figure 5. The height of the tomato seedlings, Cindel hybrid, on sowing day 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6. The influence of organic fertilisers in a dosis of 5 ml/l on the height of the tomato 
seedling Cindel F1 –grown on perlite substrate 
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The tomato seedlings used for crops grown on perlite substrate and products in plant pots 
filled with 2 mm perlite, being organic fertilised, have presented exceeded hights compared to 
the untreated variant. A semnificative influence compared to the untreated variant has been 
obtained from the correlation between the type of substrate and the dosis of fertiliser. 
 

 
 

Figure 7. The influence of organic fertilisers in a dosis of 10 ml/l on the height of the tomato 
seedling Cindel F1 –grown on perlite substrate 

 
 

In the case of the variants grown on perlite substrate and fertilised with organic products 
in a dosis of 15 ml/l, seedlings with an exceeded height compared to the untreated variant 
have been obtained. The influence between the dosis of the fertiliser and the type of fertiliser 
on the perlite substrate was positive compared to the model variant.  
 

 
 

Figure 8. The influence of organic fertilisers in a dosis of 15 ml on the height of the tomato 
seedling Cindel F1 –grown on perlite substrate 
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In the case of the seedlings grown on peat substrate organic fertilized and fertilizer dose 
achieved a significant positive relationship (figures 9, 10, 11 ) 

 
 
 
 
 
 

Figure 9. The 
influence of organic 

fertilisers in a dosis of 
5 ml/l on the height 

of the tomato seedling 
Cindel F1 –grown on 

peat substrate 
 

 
 

 
 
 
 
 
Figure 10. The influence 
of organic fertilisers in a 
dosis of 15 ml/l on the 
height of the tomato 
seedling Cindel F1 –

grown on peat substrate 
 
 
 
 
 
 

 
 
 
 

Figure 11. The influence of 
organic fertilisers in a dosis of 

10 ml/l on the height of the 
tomato seedling Cindel F1 –

grown on peat substrate 
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Regarding the number of leafs of the tomato seedlings, Cindel hybrid, a significative 
positive relation has been obtained regarding the influence of organic fertilisers.   

 
Figure 11. The influence of organic fertilisers used on tomato 

seedlings and substrate, on the number of leafs 
 

Analysing the average mass of the tomato seedlings Cindel hybrid, we can observe that 
using higher concentrations from the fertilisers variants, an important average weight gain 
compared to the untreated model has been obtained.   
 
 

 
 

Figure 12. The influence of organic fertilisers used on tomato 
seedlings and substrate, on the total average mass - g - 
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Conclusions 
By applying organic fertilisers an increased percentage of emerged plants has been 

obtained. In the case of the use of perlite as substrate for the tomato seedlings’ production, we 
have noticed a positive correlation (r2= 0,7495)  regarding the percentage of emerged plants. 
In the case of the fertilisation with organic products in a 10 ml/l dosis we observe significant 
positive correlations (r2=0,6934) regarding the emergence of tomato plants, Cindel hybrid, at 
5 days after sowing in the case if the perlite and peat substrates. The variants sowed on perlite 
and peat substrates, fertilised with organic products in a 10 ml/l dosis had an increase 
emergence at 5 days after sowing. In regards to the growth of the tomato seedlings, Cindel 
hybrid, a 73,1% growth spore has been obtained at V8, where perlite was used as crop 
substrate for the seedlings. In the case of the use of organic fertilisers on peat substrate, the 
biggest influence on growth was registered in the variant in which a 15 ml/l concentration was 
used. The number of leafs was also influenced bt the type of substrate and the concentration 
of the product. The total mass of the seedlings was increased in the case of the variants that 
were organic fertilised.  
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