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Abstract 

Different types of cucumbers culture, respectively organic system and the system of chemical and organic fertilization can influence 
vegetable quality. The present study was carried out in a solarium on a farm, in six experimental variants, three replications. Three variants 
for fertilization systems with two cucumbers cultivars were used. The biological material used in the experiments consisted of the cultivars 
‘Triumf ’ F1 and ‘Mirabelle’ F1. Fertilization systems used were organic with manure, classic with chemical fertilizers and soluble complex 
fertilizers with fertigation. In the present research agrochemical and biochemical characteristics were analysed and also weight of fruits 
and yield on plants and kg/m2 were measured. Agrochemical characteristics were: contents of nitrates, phosphorus and potassium from 
cucumbers and the biochemical characteristics measured were: acidity, soluble carbohydrates, vitamin C and dry matter. The results 
showed that the fertilization with soluble complex fertilizers in addition with fertigation assured the entire necessary for the growth 
and fructification of cucumbers. The presence of chemical fertilizers do not influence in a negative way the nitrates, phosphorus and 
potassium content and the quality of consumption of cucumbers was assured. Regarding the cultivars the best yield and quality results 
were obtained to ‘Mirabelle’ F1.
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Introduction

Growing cucumbers in Romania is, in most cases, 
based on the organic system and the system of chemical 
and organic fertilization. These types of culture can influ-
ence vegetable quality owing to increased photosynthesis. 
Cucumber crop occupies the land for four months, the 
mandatory technology should support vegetative growth 
and build upon the fertilization phases. Fertilization based 
on soil cucumber crops is limited to a moderate amount 
of fertilizer since root sensitivity does not support high 
concentrations of minerals with chloral and sulphates in 
the soil (El-Dakish, 2004). Traditional phase fertilization 
is also relatively difficult due to their difficult insert into 
the soil from the technological point of view and the su-
perficial striking roots of the cucumbers plant. Also, phase 
fertilization in leaps is no solution for the growth and 
fruition of the soil-grown cucumbers (El-Dakish, 2004). 
The occurrence of soluble complexes fertilizers contain-
ing a complete range of macro and micro elements on the 
market simplifies the applied mode and efficiency of phase 
fertilization effect in the cucumber crop grown in the so-
lariums (Massantini, 1988).

Drip fertilization is applied on the vigorous plants 
every day by using equal norms with daily consumption 
(El-Dakish, 2004). Thus, soil humidity can be maintained 

at constant values as the fertilizers necessary for phase 
fertilization allow plant supply with nutritive elements in 
agreement with consumption. Thus, the positive effects 
of irrigation and phase fertilization applied in culture are 
combined with the aim of achieving high yield and quality 
(Mao et al., 2003).

An experiment was conducted to study the different 
effects of special compound fertilizer presented in Tab.1, 
pure chemical fertilizer and pure organic fertilizer on 
growth, yield and quality of cucumber in soil greenhouse 
(Fang, 2005). Compared with the effect of pure chemi-
cal fertilizer or organic fertilizer could greatly improve 
the cucumber`s quality and determined lower content of 
N-NO3

-.
The influence of fertilization system on the quality 

of vegetables was study by a lot of researchers around the 
world: Granges et al. (2000) determined the dry matter 
contents, carotenoids and acidity characteristics of differ-
ent vegetables in different fertilizer conditions, Noguera 
et al. (1988) determined dry matter contents, Massantini 
(1962) determined the sugar content and Thybo et al. 
(2005) also determined the acidity contents of vegetables 
in different conditions of culture in greenhouse. These 
characteristics were determined at the finish of vegetable 
culture of cucumbers at different cultivars and phase of 
maturity (Noguera, 2005; Parks, 2004).
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Watering was done during the vegetation season 20 
March-5 June. The cucumbers were harvested from the 
variants and replicates, and measurements were performed 
on the yield medium weight and the agrochemical (ni-
trates, phosphorus and potassium) and biochemical (sol-
uble carbohydrates, acidity, vitamin C and dry matter) 
quality characteristics. The cucumber fruit were numbered 
and weighted in order to calculate the average yield and 
weight. 

The agrochemical characteristics analysed were ni-
trates, phosphorus and potassium soluble forms obtained 
from the CH3COOH extraction, ratio 1:20 and dosing as 
follows: for nitrates was used the colorimetric method at 
λ= 420 nm, with fenoldisulfonic acid reactive in basic me-
dium, for phosphorus was used also colorimetric method 
at λ = 720 nm, with Duval reactive and ascorbic acid and 
the phlamphotometric method for potassium (Davidescu 
et al., 1972).

Biochemical characteristics were soluble carbohy-
drates measured according to the Abbe method, acidity in 
extraction with water and volumetric method for dosing 
with NaOH and vitamin C extraction with HCl, and the 
iodometric dosing method (Davidescu et al., 1963).

Finally statistical interpretation of the results was per-
formed using variance analysis of production, Fisher’s ex-
act test.

Results and discussion

Nitrates are the compounds affecting the consum-
ers’ health if the Maximum Admitted Content assured 
through the Governmental Ordinance No.1 / 2002 by the 
Ministry of Health could determine the unused of vegeta-
bles for trading. In the case of growing cucumbers in solar-
ium, Maximum Admitted Content is 400 ppm N-NO3. 
In our experiment, the analysis of the nitrates showed that 
the chemical fertilizer determined an increased content in 
the traditionally fertilized variants, as well as in the vari-
ants based on the soluble chemical fertilizers. The average 
values in the case of traditional fertilization varied between 
233 ppm N-NO3 in the ‘Mirabelle’ F1 cultivar and 252 
ppm N-NO3 in the ‘Triumf ’ F1 cultivar whereas in the 
case of fertigation they varied between 153 ppm N-NO3 
in ‘Triumf ’ F1 and 114 ppm N-NO3 in ‘Mirabelle’ F1 

The aim of the research was to establish the agrochemi-
cal and biochemical characteristics of cucumbers grown on 
two fertilization systems respectively organic fertilization 
and chemical and organic fertilization.

Materials and methods

The experiment was carried out in a private solarium 
on a farm in southern Romania Barcanesti village, in six 
variants and three replicates, in lots of 5 m2/replicate. The 
experiment was protected by protection strips, to avoid 
the influence of different system fertilization applied ac-
cording to the experimental technique.

The biological material used in experience consisted of 
cucumber cultivars ‘Triumf ’F1and ‘Mirabelle’ F1.

‘Triumf ’ F1 had early growing period of 75 days used 
for cultivation in protected and open field. Chornichon 
are cylindrical fruit with brown hairs, the pulp is firm, with 
a pleasant taste without bitterness, with specific flavor. 
Production capacity: 45 t/ha, good resistance to pathogen 
attack, perfectly adapted to the agro-soil of the area.

‘Mirabelle’ F1 had a very early growing and shows a 
high efficiency throughout the production cycle. Is a flex-
ible hybrid with open foliage, which enables the work in 
solar or field. Excellent uniformity, thin cylindrical fruits 
and dark green color, fruits do not have a bitter taste and 
length thickness ratio is 3.3:1.

The soil from solarium was prepared for the cucumber 
crop by adding in spring (20 February) of 20 t/ha manure 
in variants V11 and V12, while 250 kg/ha complex fer-
tilizer with the formula 15:15:15 was applied in variants 
V21 and V22. After transplantation, soluble fertilizers 
were applied by irrigation to each replicate (amounts are 
presented in Tab. 1).

The adding of complex fertilizers in variants V31 and 
V32 were made at the three phases respectively: imme-
diately near transplanting for one week time was applied 
fertilizer I with formula 15 N; 30P2O5; 15K2O, than was 
applied fertilizer II with formula 14N; 11P2O5; 25K2O 
till flowering and after that was applied fertilizer III 24N; 
8P2O5; 16K2O which favoured fruition till the harvest. In 
this case fertilizers were added with daily watering.

Watering was uniform, and was performed by using the 
irrigation installation of the solarium.

Tab 1. Experimental variants in cornichon cucumber crop

Var. no. Fertilization Cultivars Fertilization scheme
V11

Organic
‘Triumf ’ F1

20 t/ha Manure
V12 ‘Mirabelle’ F1

V21
Classic

‘Triumf ’ F1 -250 kg/ ha complex fertilizers 15-15-15 applied at the beginning of culture
-two phasial fertilizations, 100kg/ha of the same fertilizers, two 

times, at three and six weeks after transplantationV22 ‘Mirabelle’ F1

V31 Soluble 
Complex 
fertilizers

‘Triumf ’ F1 I.-15 N;  30P2O5;  15K2O-which favoured the transplanting rooting immediately after transplantation;
 II.-14N; 11P2O5;  25K2O-favoured vegetative growth after transplantation;

III.-24N; 8P2O5; 16K2O-favoured fruition of vegetable crops.V32 ‘Mirabelle’ F1
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Tab 2. The agrochemical characteristics of cucumbers at harvest time

Var. Fertilization Cultivars
Content. ppm

N-NO3 P-PO4 K
Min ÷ Max Average % Min ÷ Max Average % Min. ÷ Max Average %

V11 Control 1
Organic

‘Triumf ’ F1 75÷102 87 100.00 146.23 ÷168.12 154.53 100.00 888 ÷932 920 100.00
V12 Control 2 ‘Mirabelle’ F1 88 ÷ 110 95 100.00 114.56 ÷136.15 124.56 100.00 995 ÷1120 1060 100.00

V21 Classic
‘Triumf ’ F1 198 ÷ 265 252 289.65 162.12  ÷185.54 173.62 112.53 2245 ÷2580 2400 260.86

V22 ‘Mirabelle’ F1 185 ÷ 245 233 245.26 198.23 ÷224.20 214.52 172.22 1996 ÷2170 2060 194.33
V31 Soluble Complex fertilizers 

(Fertirrigation)
‘Triumf ’ F1 140 ÷ 168 153 175.86 165.12 ÷189.23 173.00 112.17 2010 ÷2156 2100 228.26

V32 ‘Mirabelle’ F1 101 ÷ 119 114 120.00 159.56 ÷225.86 200.13 160.67 1758 ÷1920 1850 174.52

Tab 3. The biochemical characteristics of cucumbers at harvest time

Var Fertilization Cultivars
Soluble carbohydrates (%) Acidity % Vitamin C, mg ascorbic 

acid /100g p.p. Dry matter, % 

Min ÷ Max Average % Min ÷ Max Average % Min ÷ Max Average % Min ÷ Max Average %
V11 Organic

‘Triumf ’ F1 2.9 ÷3.06 3.05 100.00 0.27÷0.32 0.30 100.00 18.55÷18.85 18.65 100.00 3.08÷3.14 3.12 100.00
V12 ‘Mirabelle’ F1 2.89 ÷3.1 3.02 100.00 0.25÷0.29 0.28 100.00 18.70÷19.15 18.95 100.00 3.16÷3.28 3.25 100.00
V21 Classic

‘Triumf ’ F1 2.68 ÷2.86 2.78 91.14 0.35÷0.42 0.39 130.00 18.07÷18.20 18.15 97.32 2.98÷3.04 3.01 96.47
V22 ‘Mirabelle’ F1 2.75 ÷2.88 2.85 94.37 0.38÷0.41 0.40 142.85 18.12÷18.45 18.35 184.69 2.92÷3.02 2.98 91.69
V31 Soluble Complex 

fertilizers (Fertirrigation)
‘Triumf ’ F1 2.36÷2.52 2.48 81.31 0.33÷0.37 0.35 116.66 19.55÷19.86 19.70 105.63 2.85÷2.92 2.85 91.34

V32 ‘Mirabelle’ F1 2.26÷2.32 2.29 75.82 0.29÷0.32 0.31 110.71 19.12÷19.35 19.26 101.63 2.70÷2.80 2.74 84.30
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(Tab. 2). Comparing the nitrate values resulted from the 
cucumber crop with the Maximum Admitted Content, it 
can be noticed that all experimental variants had low val-
ues of nitrates which assured a good quality for cucumber 
consumption (Ciofu, 2003; Gul, 1992, 1994).

Concerning the content in phosphorus, it varied from 
124.56 ppm P in ‘Mirabelle’ F1 based with organic fertiliz-
ers to 214.52 ppm P in ‘Mirabelle’ F1 with classic fertiliza-
tion. These values assured a good content in phosphorus 
for cucumbers, phosphorus is the macroelement which de-
termined the quality of vegetable for consumption (Kader, 
2001). Regarding potassium, it varied from 920 ppm K in 
‘Triumf ’ F1cultivar at variants V11 and V12 with organic 
fertilization to 2100 ppm K in ‘Triumf ’ F1 at variants V31 
and V32 based on soluble complex fertilizers.

Biochemical characteristics assured the savoury of cu-
cumbers fruits. Soluble carbohydrates varied from 2.29% 
to 3.05% (Tab. 3). In the case of organic fertilization, car-
bohydrates were accumulated in high quantities, i.e. be-
tween 3.02% and 3.05%; compared with the cucumbers 
cultivated under classic fertilization conditions, values be-
tween 2.78% and 2.85% were obtained from soluble com-
plex fertilization respectively variants V31 and V32. 

In our experiment, acidity varied from 0.28% to 0.40%. 
The highest values were achieved under classic fertiliza-
tion conditions, i.e. 0.39% and 0.40% while the lowest 
were obtained from organic fertilization, i.e. 0.28% and 
0.30%.The content in vitamin C accumulated in amounts 
varied from 8.15 mg/100g to 19.80 mg/100g. In the case 
of Soluble Chemical fertilizer, the compound stimulated 
accumulation between 19.26 mg/100 g and 19.70 mg/100 
g while the lowest values were achieved by classic fertiliza-
tion, from 18.15 mg/100 g to 18.35 mg/100 g.

Dry matter accumulated in the experimental variants 
ranged between 2.74% and 3.25%, the higher accumula-
tion being recorded as organic fertilization.

Cucumber production varied depending on fertiliza-
tion and cultivar (Tab. 4). 

The organic fertilization resulted in the lowest produc-
tion of any particular cultivar varied from 1.021 kg/plant 
to 1.084 kg/plant. The highest yields were obtained from 
fertigation with Soluble Chemical fertilizers, where the 

output varied between 4.136 kg/plant in ‘Mirabelle’ F1 
and 3.094 kg/plant in ‘Triumf ’ F1.

Regarding the cultivars used in the experiment, ‘Mira-
belle’ F1 recorded a better development, which resulted in 
differences in achieving a high yield. The highest yield was 
obtained in the variants based on fertigation with Soluble 
Complex fertilizers, where ‘Mirabelle’ F1 determined a 
yield of 4.136 kg/plant. The average weight of the cucum-
ber fruit also varied depending not only fertilization but 
also on the cultivation and use. The highest average weight 
of fruit was obtained in ‘Mirabelle’ F1, 57.13 g, under 
conditions of fertigation with Soluble Complex fertilizers. 
The statistical interpretation of the yield (Tab. 4) show that 
the results obtained from classic fertilization and Soluble 
Complex fertilizers were statistically significant compared 
with those obtained from organic fertilization.

Fertilization with 20 t/ha manure determined cucum-
bers with medium weight ranging between 25.13 g and 
25.46 g/fruit and yields between 2.226 kg/m2 and 2,384 
kg/m2, as low production because plant nutrition was not 
properly secured with N, P, K, amounts made available or-
ganic fertilizer is low (Succop, 2004).

When using chemical fertilizers (classic fertilization) 
recorded increases of fruit weight of 2.08 times to ‘Triumf ’ 
F1 and 1.97 times at cultivar ‘Mirabelle’ F1 and produc-
tion reaching 2.150 kg/m2 at ‘Triumf ’ F1 and 2.408 kg/m2 
at ‘Mirabelle’ F1. Observed increases are achieved due to 
ensure the necessary nutrients both at the beginning of the 
growing season and during fruiting (Baevre, 1985).

In the case of fertigation when using soluble complex 
fertilizers is different from the other two variants of fer-
tilization as fertilizers used were made available to plants 
as their nutritional requirements used with watering. Fer-
tilizers in this case are completely soluble and because of 
spaghetti use are in the vicinity of plant roots. Nutrition 
is how to ensure continuous flow (Armengol and Serrano, 
1988; Gruda, 2005).

Experience has shown that mineral nutrition required 
parameters must be ensured continuous plant which was 
best achieved by fertigation with soluble fertilizer com-
plex.

Tab.4. Results regarding the yield and average weight of fruit, average per variant

Var. Type of 
fertilization Cultivars

Yield Medium weight 
of fruit (g/fruit)kg/plant kg/m2 Significance

V1-Ct
Organic fertilization

‘Triumf ’ F1 1.021 2.226 - 25.13
V2-Ct ‘Mirabelle’ F1 1.084 2.384 - 25.46

V3
Classic

‘Triumf ’ F1 2.150 4.730 *** 52.45
V4 ‘Mirabelle’ F1 2.408 5.925 *** 50.16
V5 Soluble Complex 

fertilizers
‘Triumf ’ F1 3.094 6.808 *** 54.37

V6 ‘Mirabelle’ F1 4.136 9.100 *** 57.13
LSD 5% = 0.347
LSD 1% = 0.665

LSD0.1% = 1.174
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Conclusions

Using three different fertilization results showed that 
to obtain high quantity production in greenhouses is nec-
essary to apply fertilizers. Between the two types of fer-
tilizers used in the classical and variant soluble complex 
fertilizers is preferred second and fertigation needed. In 
terms of quality all fertilization variants have led to the 
accumulation of large quantities of nitrates, phosphates 
and potassium in the normal consumer does not affect the 
quality of cucumbers. Biochemical characteristics (acidity, 
soluble carbohydrates and vitamin C) are within the pre-
sented literature (Gherghi, 2001).
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