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Abstract       In the area of Transylvania, Romania, eggplant culture is mostly 
practiced in plastic tunnels. Improving technologies on eggplant cultivation 
contributes to obtaining a better and higher production. In 2011 an experiment 
was carried out at the University of Agricultural Sciences and Veterinary 
Medicine in Cluj-Napoca, Romania, to determine the influence of the culture 
substrate, plant directing method (with 2 and 3 branches) and fertilization, 
both mineral and organic, on eggplants cultivated in plastic tunnels covered 
with polyethylene film   
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Literature data indicates good results when using 

organic substrate in eggplant cultivation: mineral 

substrate- perlite or sand (Hamdy et al., 2004), 

rockwool (Gajewski, 2009), as well as polyurethane 

slabs (Benoit et al, 1990). Pinker and Bohme (2007) 

studied greenhouse cultivation of eggplants in perlite, 

peat and with NFT systems. Michalojk and 

Buczkowska(2008) showed the influence of different 

nitrogen fertilizers on eggplant yield, when cultivation 

in peat substrate was applied. The possibility of reusing 

the peat and peat plus bark substrate was studied by 

Politicka and Galcz (2006). In 2010 Măniuț iu presents 

positive results when using the standard organic 

substrate in PE bags, with an early and total  

production of 92,9 and 58% higher than the variants 

cultivated in soil. 

 Literature references mention only a few data 

about plant density, plant directing method and 

fertilization for polyethylene greenhouse eggplant 

culture. Vogel and Lanckow (1991) studied different 

plant densities while maintaining the same number of 

fruits on square meter. The yield was 23% higher with 

a density of 16000 plants/ hectare than with a density 

of 25000 plants/hectare. Voican and Lăcătuș  (1998) 

mention that plant density should be 33000-35000 

plants/ hectare, directed with 2-3 branches depending 

on the vigor of the variety or hybrid and with foliar 

fertilization once every 15 days. Chaux and Foury 

(1994) recommend densities of 10000-25000 

plants/hectare for polyethylene film greenhouse 

eggplant culture with the justification that when the 

density is lower the number of branches plant is higher 

(approximately 4) and by increasing the density the 

number of branches decreases (1-2 branches/plant). 

Apahidean (2003) as well as Ciofu et al. (2003) 

recommend directing the eggplants cultivated in 

polyethylene greenhouse with 1-3 branches in 

accordance with plant density and foliar fertilization at 

20-25 days. In 2006 Măniuț iu obtained good results 

with plant direction with 2 and 3 branches, with an 

increase of early and total production of 33.5 and 58.6 

respectively.  

 

Materials and Methods 

 
 In the experiment the eggplant hybrid 

”Madonna” F1 obtained by the Dutch seed company 

De Ruiter was used. The plants of this respective 

hybrid are characterized by great vigor, well developed 

root system, black colored fruits with few seeds and 

white fruit pulp. It is recommended for greenhouse 

cultivation, with a medium fruit weight of 350-400 g. 

 The experiment that was carried out in the 

polyethylene greenhouses of the University of 

Agricultural Sciences and Veterinary Medicine, Cluj-

Napoca, had three factors: 

Factor A: cultivation method; a1-soil culture; 

a2- culture on organic substrate in polyethylene bags. 

 Factor B: fertilization method; b1- chemical 

fertilizer; b2- organic fertilizer 

 Factor C: plant directing method; c1- directed 

with 2 branches; c2- directed with 3 branches; 

The 8 variants resulted from the combination 

of the 3 factors are presented in Table 1. Each variant 

had 3 replicates, the surface of the experimental plot 

being about 6 m
2
. 

The culture was established in the 28
th

 of 

April with seedlings produced in pots with a 10 cm 

diameter, filled with nutritive substrate.  

The plants of variants V, VI, VII and VIII 

were cultivated in peat substrate, in polyethylene bags, 

to each plant its due being about 10 liters of substrate.  
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Chemical fertilization was applied twice a 

week with CROPCARE 3 (10:10:20), applied as 0,5 % 

concentrated solution whilst organic fertilization was 

applied 3 times a week, with bovine manure, diluted 

with water 1:10. 

  

Table 1  

Experimental variants 

Variant Cultivation method Fertilization method Plant directing method 

I  a1b1c1 in soil chemical 2 branches 

II  a1b1c2 in soil chemical 3 branches 

III a1b2c1 in soil organic 2 branches 

IV a1b2c2 in soil organic 3 branches 

V a2b1c1 in organic substrate chemical 2 branches 

VI a2b1c2 in organic substrate chemical 3 branches 

VII a2b2c1 in organic substrate organic 2 branches 

VIII a2b2c2 in organic substrate organic 3 branches 

 

Results and Discussions 

 
Early yield 

Analyzing the unilateral influence of the 

culture method on the early yield it can be observed 

that there is a significant increase (26,6%) for the 

variants cultivated in PE bags when compared to the 

ones cultivated in soil. This is due to the fact that the 

plants cultivated in PE bags are sown earlier (table 

3.1).

 

Table 2 

 Unilateral influence of cultivation method on early yield of eggplants 

(Cluj-Napoca, 2012) 

Culture method Yield (kg/m
2
) % Difference kg/m

2
 

Significance of 

difference 

in soil 1,68 100,0             +0,00 - 

in organic substrate 2,13 126,6 +0.45 - 

                                                                                                                      LSD     5%                +0,53 

                                                                                                                                  1%                +1,23 

                                                            0.1%                +3,93 

 

Comparing the mean of the chemically fertilized 

variants with the organically fertilized variants there 

can be observed a slight diferrence in tha favour of the 

chemical fertilization. These results are due to the fact 

that the organic fertlizer has a slower mineralization 

and has a lower influence on the eraly yield (table 3).

 

Table 3 

 Unilateral influence of fertilization method on early yield of eggplants  

(Cluj-Napoca, 2012) 

Fertilization method Yield (kg/m
2
) % Difference kg/m

2
 

Significance of 

difference 

chemical  1,98 100,0 +0,00 - 

organical 1,83 92,1 -0,16 00 

                                                                                                                   LSD     5%                +0.09 

                                                                                                                               1%                +0,15 

                                                         0.1%                +0,27 

 

Significant results were obtained in the case of the 

plants that were directed with 3 branches. The 

earlyness of the plants that were cultivated in PE bags 

allows the formation of the 3
rd

 branch, which leads to 

an increase in production of 15,9%, compared to the 

control (table 4). 
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Table 4 

 Unilateral influence of plant directing method on early yield of eggplants 

(Cluj-Napoca, 2012) 

Plant directing 

method 
Yield (kg/m

2
) % Difference kg/m

2
 

Significance of 

difference 

2 branches 1,76 100,0 +0,00 - 

3 branches 2,04 115,9 +0,28 *** 

                                                     LSD     5%                +0,12 

                                                                                                                                        1%                +0,18 

                                                                  0.1%                +0,27 

 

The highest level of the early yield is observed  at 

variant 6 (cultivated in PE bags, chemically fertilized 

and diercted with 3 branches), followed closely by 

variant 8 (cultivated in PE bags, organically fertlized 

and directed with 3 branches)(table 5). 

 The level of the early yield is significantly 

lower for the plants cultivated din soil, organically 

fertilized and directed with 2 branches because of the 

age difference of the plants, the late effect of the 

organic fertilizer and the low number of fruit compared 

tot the plants directed with 3 branches.

  

Table 5 

 The combined influence of experimental factors on early yield off eggplants  

(Cluj-Napoca, 2012) 

Variant 
Cultivation 

method 

Fertilization 

method 

Plant 

directing 

method 

Yield 

(kg/m
2
) 

% 
Difference 

kg/m
2
 

Significance 

of 

difference 

V1 in soil chemical 2 branches 1,89 100,0 +0,00 Mt. 

V2 in soil chemical 3 branches 1,69 89,41 -0,20 0 

V3 in soil organic 2 branches 1,45 76,71 -0,44 000 

V4 in soil organic 3 branches 1,70 89,94 -0,19 0 

V5 
in organic 

substrate  
chemical 2 branches 1,89 100,0 +0,00 - 

V6 
in organic 

substrate 
chemical 3 branches 2,47 130,68 +0,58 *** 

V7 
in organic 

substrate 
organic 2 branches 1,83 96,82 -0,03 - 

V8 
in organic 

substrate 
organic 3 branches 2,32 122,75 +0,43 *** 

                                                    LSD     5%                +0,15 

                                                                                                                                                1%                +0,23 

                                                                          0.1%                +0,37 

Total yield 

 Analyzing the unilateral influence of the 

culture method on the total yield there can be observed 

an increase in production in the case of the plants 

grown in PE bags compared to the ones grown in soil, 

but with a difference that is not statistically proven 

(table 6). 

  

Table 6 

 Unilateral influence of cultivation method on early yield of eggplants  

(Cluj-Napoca, 2012) 

Culture method Yield (kg/m
2
) % Difference kg/m

2
 

Significance of 

difference 

in soil 7,82 100,0 +0,00 - 

in organic substrate 8,13 104,0 +0,31 - 

                                                                                                                       LSD     5%                +0,55 

                                                                                                                                    1%                +1,26 

                                                              0.1%                +4,01 
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The data presented in table 7 confirms the results that 

were registered on the early yield: the production is 

higher in the case of the chemically fertilized plants 

compared to the organically fertilized plants. 

 

Table 7 

 Unilateral influence of fertilization method on total yield of eggplants  

(Cluj-Napoca, 2012) 

Fertilization method Yield (kg/m
2
) % Difference kg/m

2
 

Significance of 

difference 

chemical  8,45 100,0 +0,00 - 

organical 7,49 88,7 -0,96 00 

DL     5%                +0,34 

                                                                                                                                            1%                +0,56 

                                                                      0.1%                +1,04 

The results of the unilateral influence of plant 

directing method on total yield of eggplants show that 

there is a higher production in the case of the plants 

directed with 3 branches (table 8).

 

Table 8 

 Unilateral influence of plant directing method on total yield of eggplants 

(Cluj-Napoca, 2012) 

Plant directing 

method 
Yield (kg/m

2
) % Difference kg/m

2
 

Significance of 

difference 

2 branches 7,76 100,0 +0,00 - 

3 branches 8,18 105,3 +0,42 * 

                                                                                                                                 DL     5%                +0,30 

                                                                                                                                           1%                +0,44 

                                                                     0.1%                +0,66 

 

Following the classification of the resulted productions 

(table 9) it can be observed that the total production 

ranged between 7,4 kg/m
2
 and 9,28 kg/m

2
, which 

allows us to say that this type of hybrid develops very 

good, giving high productions, indifferent to the 

culture method, fertilization method or plant directing 

method.

Table 9 

 

The combined influence of experimental factors on total yield off eggplants  

(Cluj-Napoca, 2012) 

Variant 
Cultivation 

method 

Fertilization 

method 

Plant 

directing 

method 

Yield 

(kg/m
2
) 

% 
Difference 

kg/m
2
 

Significance 

of 

difference 

V1 in soil chemical 2 branches 8,03 100,0 +0,00 Mt. 

V2 in soil chemical 3 branches 8,26 102,89 +0,23 - 

V3 in soil organic 2 branches 7,40 92,15 -0,63 - 

V4 in soil organic 3 branches 7,59 89,94 -0,44 - 

V5 
in organic 

substrate  
chemical 2 branches 8,24 102,61 +0,21 - 

V6 
in organic 

substrate 
chemical 3 branches 9,28 115,56 +1,25 * 

V7 
in organic 

substrate 
organic 2 branches 7,40 92,15 -0,63 - 

V8 
in organic 

substrate 
organic 3 branches 7,60 94,64 -0,43 - 

           DL    5%                +0,74 

                                                                                                                                            1%                +1,34 

                                                                      0.1%                +3,17 
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The highest production is registered by the 

variant that was cultivated in PE bags, chemically 

fertilized and directed with 3 branches, with a value of  

9,28 kg/m
2
, with a significant differnece of 15,56% 

compared to the control, followed by the variant 

cultivated in PE bags, chemically fertilized and 

directed with 2 branches and the variant grown in soil 

and directed with 3 branches. The last two variants 

have practically the same level of production. 

 The organic fertilization and directing with 2 

branches have lead to the lowest levels of production. 

 

Conclusions 
 

- Evaluating the results of the early and total 

yield it can be concluded that growing eggplants in PE 

bags, on organic substrate, is a good alternative to the  

classic growing methods, in soil. 

- The most important result of the experience 

that was carried out in the year of 2012 is that we can 

obtain earlier yields when growing on organic 

substrate, in PE bags, because of the earliness of the 

sowing and the differences in temperature at the level 

of the  roots, conditions that determine an earlier 

growing and formation of flowers and fruits. 

- By cultivating the eggplants on organic 

substrate we can obtain an increase of production of 

26,6%, in the case of the early yield. 

- In general when using chemical fertilizers we 

can obtain higher productions when compared to the 

plants that were organically fertilized.  

- Very significant results were obtained in the 

case of the plants that were directed with 3 branches. In 

the case of the early yield the earliness of the plants 

that were cultivated in PE bags allowed the formation 

of the 3
rd

 branch which lead to an increase of 

production of 15,9%.  
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