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Abstract       The production of tomato seedlings is the first and the most 
sensitive phase in the production process. The seedling phase of the tomato is 
the basic phase of growth and development, and significantly affects the total 
production of the plant, especially earliness of production and number of fruits per 
plant. The objective of this paper was to assess the potential of four natural 
fertilizers (Lithovit, Zoldpajzs, Cropmax and poultry manure) for growing the 
seedling of three tomato hybrids (Alfred, ZFW738 and Falcato). 
The studied hybrids have had a high significant effect of 48.36% on the variability 
of seedlings height, while the effect of treatment was significantly lower (1.17%). 
The hybrids have not been significantly differentiated in terms of their reaction to 
the treatment with poultry manure and Cropmax.  The seedlings of Falcato hybrid 
submitted the highest level of growth under the application of Lithovit, significantly 
upper the results of Zoldpajzs. The treatment with natural fertilizers had little and 
insignificant influence on the growth of seedlings for Alfred and ZFW738 hybrids.   

Key words 
 
tomato, seedlings growth, 
natural fertilizers 
 

 
Tomato is considered a short vegetable crop 

with short or long production system that can be grown 

as an uncovered field crop and in protected cultivation 

under different cropping systems, its fruits have wide 

age in usage (can be processed, dried and canned ) [7]. 

The production of tomato seedlings is the first and the 

most sensitive phase in the production process. The 

seedling phase of the tomato is the basic phase 

of growth and development, and significantly affects 

the total production of the plant, especially earliness of 

production and number of fruits per plant [8]. 

The continuous application of chemical 

fertilizers alone without use of organic manures has 

deteriorated soil health in terms of chemical, physical 

and biological characters resulting in decline in crop 

yield. The application of organic manures or other 

natural fertilizers are known to have beneficial effect 

on soil health, and also for obtaining sustainable crop 

production, better nutrient availability and efficient 

nutrient use, besides reducing nutrient losses [5] and 

improving fruit quality [11]. 

In organic seedlings production, the 

management of water and nutrients is a technical 

aspect to be taken into account since organic fertilizers 

and amendments, like compost, release their nutrients 

in a mineral form over a longer period, compared to the 

nutrients availability guaranteed by chemical 

fertilizers. Nitrogen fertilizers used for organic 

seedlings production should guarantee fast N 

availability and continuous N supply [9].  

As market demand of organically produced 

food increases, new commercially available fertilizers 

approved for use in organic systems have improved the 

number of fertilizer options for organic growers. 

The organic fertilizers have a high concentration in N 

and are usually characterized by improved handling 

and N availability (N is usually the most limiting 

nutrient) [3]. Raviv et al. (1998) found that fertilized 

tomato seedlings (by soluble organic fertilizer water 

extract of guano) grown in a mix of 30% compost 

(from cattle manure), 30% peat, and 40% vermiculite, 

had greater dry weights than plants produced in peat 

and vermiculite (60:40) alone. 

Bio-fertilizers are eco-friendly inputs and are 

less damaging to the environment chemical fertilizers 

use [4]. El- Zeiny et al. (2001) indicated that 

inoculation of tomato seedling with bio-fertilizer 

containing Azotobacter and Azosperillium, Bacillus, 

increased plant height, leaf number per plant, fruit 

mean weight and yield in compare to control (without 

bio-fertilizer). Subramanian et al. (2006) reported that 

bio-fertilizer increased flower and fruit number per 

plant and yield of tomato. Cultivar is another factor 

that is important for tomato production. The high 

production acquired with adapted cultivar to 

environmental condition and suitable seed [6]. 

The objective of this paper was to assess the 

potential of different natural fertilizers for growing the 

seedling of some tomato hybrids. 

 

Material and Method 
 

The experience was organized in a two factors 

design with ten replications, using plots of 5 m
2
. The 
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first factor was the natural fertilizers with four levels: 

Lithovit, Zoldpajzs, Cropmax and poultry manure. The 

second factor consists of three tomato hybrids with 

indeterminate growth: Alfred, ZFW738 and Falcato 

(De Ruiter Seeds -Monsanto). 

.The fertilizers have been applied  two times, 

using the following doses: Lithovit and Zoldpajzs 0.5 

%, 10 ml of fertilizers/ 2 l water, for spraying 50 m
2
; 

Cropmax 0.2 %, 4 ml of fertilizers/ 2 l water, for 

spraying 50 m
2
; poultry manure 250 ml diluted solution 

for each plant.  

 From each replication, the height of 20 

representative seedlings was measured. Data were 

statistically analyzed using analysis of variance 

procedure for two factors randomized block design. 

Means were compared using least significant 

difference test [1]. The significance of differences was 

expressed based on symbols (*,**,***; 
0
, 

00
, 

000
) and 

letters, being considered as significant the differences 

between variants marked with different letters. 

 
Results and Discussions 

 
According to the data from Table 1 it is noted 

that only the cultivar had a real and significant 

influence on growth of tomato seedlings, amid 

heterogeneity of environmental conditions at the level 

of experimental design. As such, the studied hybrids 

have had a high significant effect of 48.36% on the 

variability of this trait, while the effect of treatment 

was significantly lower (1.17%) and statistically 

uninsured. Also the combined effect of hybrids and 

treatments showed a significant influence of 19.16 % 

on the variation of tomato seedlings height.

 

Table 1 

Analysis of variance for the effect of treatment and cultivar  

on plant height for tomato seedlings 

Source of variation SS DF MS F 

Total 657.67 119   

Repetitions 146.05 9 16.23 4.02* 

Treatment 1.80 3 0.60 0.15 

Cultivar 50.21 2 25.11 6.21** 

Cultivar x Treatment 59.62 6 9.94 2.46* 

Residual 399.99 99 4.04  

 
Under the influence of the various treatments 

with fertilizers, the seedlings height (Table 2) showed 

reduced amplitude of 0.28 cm, having values between 

15.48 cm in the case of using Cropmax treatment and 

15.76 cm in the case of Lithovit application. As such, 

throughout the experience the treatment with different 

fertilizers has led to a low variation in the height of the 

seedlings (less than 2%), confirming the insignificant 

effect of these fertilizers. 

Table 2 

The effect of treatment on tomato seedlings height  

Treatment 
Seedlings height 

(cm) 

Relative 

values (%) 

Difference/ 

Significance 

Zoldpajzs - Lithovit 15.46 15.76 98.10 -0.30 

Poultry manure - 

Lithovit 
15.50 15.76 98.35 -0.26 

Cropmax - Lithovit 15.48 15.76 98.22 -0.28 

Poultry manure - 

Zoldpajzs 
15.50 15.46 100.26 0.04 

Cropmax - Zoldpajzs 15.48 15.46 100.13 0.02 

Cropmax - Poultry 

manure 
15.48 15.50 99.87 -0.02 

LSD5%=1.03 cm       LSD 1%=1.36 cm      LSD 0,1%=1.76 cm 

 
Regarding the unilaterally effect of the 

cultivar, the seedlings height submitted an amplitude of 

1.67 cm with the limits from 14.86 cm for hybrid 

Alfred to 16.53 cm for the applications of treatments at 

ZFW738 hybrid, amid the background of a 5.68 % 

inter-populations variability. 

As such, the seedlings of ZFW738 hybrid 

have harnessed to a higher level the treatments with 

fertilizers, achieving statistically assured increases 

ranging from 7.50% to Falcato hybrid and 11.25 to 

Alfred hybrid. The seedlings of Falcato and Alfred 

hybrids manifested a similar reaction to the treatments 

applied at the level of entire experience.

http://www.klastorf.ro/productator/ProductsCatalog-BrandDetails/30
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Table 3 

The effect of cultivar on tomato seedlings height  

Cultivar 
Seedlings height 

(cm) 

Relative 

values (%) 

Difference/ 

Significance 

ZFW738 - Alfred 16.53 14.86 111.24 1.67*** 

Falcato - Alfred 15.28 14.86 102.83 0.42 

Falcato - ZFW738 15.28 16.53 92.44 -1.25
000 

LSD 5%=0.89 cm       LSD 1%=1.18 cm      LSD 0,1%=1.52 cm 

 
As regards the combined effect of hybrids and 

fertilizers on the tomato seedlings height it is noted that 

on the background of applying Lithovit treatments, this 

trait has registered variation amplitude of 2.37 cm and 

a medium variability (17.89%), associated with some 

significant differences between the hybrids. As such, 

the seedlings of Falcato and ZFW738 hybrids have 

used more effective this treatment, achieving growth 

increases from 15.23 to 16.63% compared to the 

seedlings of Alfred hybrid. It is also found that the 

hybrids Falcato and ZFW738 showed significantly 

equally values of the seedlings height under the effect 

of the Lithovit application. 

 

  Table 4 

The effect of treatment and cultivar on tomato seedlings height 

Cultivar Treatment   

 
Lithovit Zoldpajzs 

Poultry 

manure 
Cropmax x

sx   S% 

Alfred x14.25b x14.50b x15.95a x14.75a 14.86+0.35 15.20 

ZFW738 x16.62a x17.24a x16.00a x16.26a 16.53+0.38 9.75 

Falcato x16.42a y14.63b y14.63a xy15.43a 15.28+0.36 16.69 

x
sx   15.76+0.51 15.46+0.46 15.50+0.37 15.48+0.45 15.55+0.21  

S% 17.89 16.19 13.23 16.03 15.11  

LSD5%=1.78 cm      LSD1%=2.36 cm     LSD0,1%=3.05 cm 

The differences between combinations marked with different letters being considered as significant.  

a,b,c- for the comparisons of hybrids; x,y,z- for the comparisons of treatments. 

 
The height of the seedlings treated with 

Zoldpajzs submitted a nearly variability (16.19%) at an 

amplitude of 2.74 cm, with the range from 14.50 cm in 

the case of Alfred hybrid to 17.24 cm for the seedlings 

of ZFW738 hybrid. On the background of these 

fertilizers application the highest differentiation 

between hybrids were found, as regards their ability to 

respond to treatment. Therefore, the treatment applied 

at ZFW738 has led to a significant growth of seedlings 

compared with other hybrids, with increases ranging 

from 17.85 to Falcato and 18.90% to Alfred hybrid. 

 Under the fertilization with poultry manure, 

the hybrids have achieved amplitude of seedlings 

height by 1.37 cm associated with a lower variability 

(13.23%) inferior to other treatments, with the limits 

from 14.63 cm for Falcato seedlings to 16 cm for the 

seedlings of Alfred hybrid. Given these close values of 

the seedlings height it is found that the hybrids have 

not been significantly differentiated in terms of their 

reaction to the treatment with poultry manure.
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Fig. 1. Seedlings height for different cultivars and treatments 

 

When using Cropmax, under the influence of 

various hybrids the seedlings height showed amplitude 

by 1.51 cm, with limits ranging from 14.75 cm at 

Alfred hybrid and 16.26 cm for ZFW738 hybrid. 

Therefore in the case of this treatment the genotype 

had little and insignificant influence on the growth of 

seedlings. 

With regard to the effect of different fertilizers 

on the growth of seedlings for each hybrid, it is noted 

that for Alfred and ZFW738 hybrids the treatment had 

little and insignificant influence on the growth of 

seedlings. Against the background of a low intra-

population variation, it is observed that the treatment 

with fertilizers manifested the lowest influence on 

seedlings growth for ZFW738 hybrid. 

 

Conclusions 
 

1. The studied hybrids have had a high significant 

effect of 48.36% on the variability of seedlings height, 

while the effect of treatment was significantly lower 

(1.17%). Also the combined effect of hybrids and 

treatments showed a significant influence of 19.16 % 

on the variation of tomato seedlings height; 

2. Throughout the experience the treatment with 

different fertilizers has led to a low variation in the 

height of the seedlings (less than 2%); 

3. The seedlings of ZFW738 hybrid have harnessed to 

a higher level the treatments with fertilizers, achieving 

statistically increases ranging from 7.50% to 11.25 

compared to other hybrids; 

4. Given the close values of the seedlings height it is 

found that the hybrids have not been significantly 

differentiated in terms of their reaction to the treatment 

with poultry manure and Cropmax; 

5. The seedlings of Falcato hybrid submitted the 

highest level of growth under the application of 

Lithovit, significantly upper the results of Zoldpajzs; 

6. The treatment with natural fertilizers had little and 

insignificant influence on the growth of seedlings for 

Alfred and ZFW738 hybrids. 
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