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Abstract

A plant growing experiment was conducted in 2003-2004 on the aubergine cultivars
Epic F1 and Solara F1 grown in an unheated polyethylene tunnel greenhouse at the Expe-
rimental Station in Marcelin, the University of Life Sciences in Poznañ. The seedlings were
planted on 15 May on beds at a 0.5×0.5 m spacing, i.e. 4 plants m–2, in 6 dm3 cylinders
filled with substrate limed to pHH2O = 6.5, which consisted of: 1) highmoor peat from
Lithuania, 2) pine bark from the pulp plant Zak³ady Celulozowe + fen peat from Biskupice
near Poznañ (v : v = 1 : 1). The basic fertilization, i.e. pre-vegetation fertilization and top
dressing with macronutrients, based on an analysis of the substrate was applied, using the
universal method in 0.03 M CH3COOH. The fertilization was designed to achieve the follo-
wing substrate abundance levels: L (N – 300, P – 265, K – 500 mg dm–3), S (N – 400,
P – 350, K – 665 mg dm–3), H (N – 500, P – 440, K – 830 mg dm–3), while maintaining the
N : P : K ratio as 1 : 0.9 : 1.7.

The aim of this study has been to determine the effect of nitrogen, phosphorus and
potassium on the content of macronutrients in fruits of two aubergine cultivars grown on
organic substrates. The fruits were harvested in the first decade of August and underwent
chemical analyses in order to determine concentrations of macroelement. For determina-
tion of the total forms of nutrients, the fruit samples were subjected to wet mineralization
and the following nutrients were assayed: N, P, K, Ca, Mg. Significant differences between
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the cultivars were found only in the mean concentration of potassium, (Epic F1 – 26.65 g
K kg–1 d.m, Solara F1 – 29.72 g K kg–1 d.m) while the concentrations of nitrogen and
calcium were significantly different between the substrate variants. No effect of the fertili-
zation level on the mean content of nitrogen, phosphorus, potassium, magnesium or sul-
fur was found in aubergine fruits.

Key words: aubergine, fruits, macronutrients.

WP£YW NAWO¯ENIA AZOTEM, FOSFOREM I POTASEM NA ZAWARTOŒÆ
MAKROELEMENTÓW W OWOCACH OBER¯YNY (SOLANUM MELONGENA L.)

UPRAWIANEJ W POD£O¯ACH ORGANICZNYCH

Abstrakt

W latach 2003–2004 przeprowadzono doœwiadczenia wegetacyjne z upraw¹ ober¿yny
odm. Epic F1 i Solara F1 w nieogrzewanym tunelu foliowym, w Stacji Doœwiadczalnej Mar-
celin Uniwersytetu Przyrodniczego w Poznaniu. Roœliny sadzono 15 maja na zagonach
w rozstawie 0,5 x 0,5 m, tj. 4 roœliny m–2, w cylindrach o objêtoœci 6 dm3 wype³nionych
pod³o¿em zwapnowanym do pHH2O = 6,5. Sk³ad pod³o¿a to: 1) torf wysoki z Litwy, 2) kora
sosnowa z Zak³adów Celulozowych + torf niski z Biskupic k. Poznania (v : v = 1 : 1). Na-
wo¿enie podstawowe – przedwegetacyjne i pog³ówne makrosk³adnikami oparte na analizie
pod³o¿a wykonanej metod¹ uniwersaln¹ w 0,03 M CH3COOH – ustalono do za³o¿onych
poziomów: N (N – 300, P – 265, K – 500 mg dm–3), S (N – 400, P – 350, K – 665 mg dm–3),
W (N – 500, P – 440, K – 830 mg dm–3) z zachowaniem proporcji makrosk³adników N : P :
K = 1 : 0,9 : 1,7. Celem pracy by³o okreœlenie wp³ywu nawo¿enia azotem, fosforem i pota-
sem na zawartoœæ makroelementów w owocach 2 odmian ober¿yny uprawianej w pod³o-
¿ach organicznych. Owoce do analiz chemicznych na zawartoœæ makroelementów zebrano
w I dekadzie sierpnia, poddano mineralizacji i oznaczono zawartoœæ: N, P, K, Ca, Mg.
Wiêksz¹ zawartoœæ azotu oznaczono w owocach roœlin uprawianych w torfie wysokim
(13,69 g N kg–1 s.m.) w porównaniu z uprawianymi w mieszaninie kory z torfem (11,65 g N
kg–1 s.m.). Istotne ró¿nice w œredniej zawartoœci sk³adnika, porównuj¹c odmiany, stwier-
dzono tylko w zawartoœci potasu w owocach (Epic F1 – 26,65 g K kg–1 s.m, Solara F1 –
29,72 g K kg–1 s.m), natomiast analizuj¹c rodzaj pod³o¿a – w przypadku azotu i wapnia.
Nie stwierdzono wp³ywu poziomu nawo¿enia na œredni¹ zawartoœæ azotu, fosforu, potasu,
magnezu i siarki w owocach ober¿yny.

S³owa kluczowe: ober¿yna, owoce, makroelementy.

INTRODUCTION

Aubergine fruits are valued for their taste and dietary properties. Fleshy,
low-calorie (15-24 kcal) aubergines are not a significant source of vitamins
(small amounts of vitamins B, PP, L-ascorbic acid) but they are rich in min-
erals. Aubergines possess a highly advantageous composition of minerals,
i.e. much potassium, calcium, iron and phosphorus but little sodium (CEBULA

1996). 100 g of fresh aubergine fruit contains 220 mg potassium, which cov-
ers 10% of daily allowance for that nutrient (HERMANN 1996). Moreover, au-
bergine fruits contain chlorine (52 mg%), phosphorus (up to 47 mg%), sulfur
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(44 mg%), similar amounts of calcium and magnesium (from 11 to 18 mg%),
as well as iron, manganese, copper and zinc (HERMANN 1996).

The aim of this study has been to determine the effect of nitrogen,
phosphorus and potassium on the content of macroelements in fruits of 2
cultivars of aubergine grown on organic substrates.

MATERIAL AND METHODS

A plant-growing experiment was conducted in 2003-2004 on the auber-
gine cultivars Epic F1 and Solara F1 grown in an unheated polyethylene
tunnel greenhouse at the Experimental Station in Marcelin, the Poznañ
University of Life Sciences. The seedlings were planted on 15 May on beds
at a 0.5 x 0.5 m spacing, i.e. 4 plants m–2, in 6 dm3 cylinders filled with
substrate limed to pHH2O = 6.5, which consisted of: 1) highmoor peat from
Lithuania, 2) pine bark from the pulp plant Zak³ady Celulozowe + fen peat
from Biskupice near Poznañ (v : v = 1 : 1). Basic fertilization, i.e. pre-
vegetation fertilization and top dressing with macronutrients, based on anal-
ysis of the substrate, was applied using the universal method in 0.03 M
CH3COOH. The fertilization pattern was designed to achieve substrate abun-
dance levels: low (N), standard (S) and high (W), while maintaining the
N : P : K ratio at 1 : 0.9 : 1.7 (Table 1). The other macro- and micronutri-
ents constituted the background of the experiment.
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The top dressing treatment was performed 3 times at 4-week intervals.
Deficiencies of nitrogen, phosphorus and potassium were supplemented to
the established levels. Mineral fertilizers NH4NO3, KH2PO4 and K2SO4 were
applied in the experiment.
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All agricultural measures were performed following the current recom-
mendations for auberginecultivation. Fruits were picked several times at
the picking maturity stage. Fruits for chemical determination of concentra-
tions of macronutrients were harvested in the first decade of August. In
order to determine the total forms of nutrients, fruit samples were subject-
ed to wet mineralization in:
– sulfosalicylic acid, using sodium thiosulfate as a reducer and a selenium

mixture as a catalyst – in order to determine nitrogen,
– sulfuric acid in the presence of an oxidant H2O2 – in order to determine the

other macronutrients (except nitrogen).
After mineralization of the plant material, the following determinations

were performed:
– total N – by distillation according to Kjeldahl in a Parnas-Wagner apparatus,
– P – by colorimetry with ammonia molibdate (according to Schillak),
– K, Ca – by flame photometry,
– Mg – by atomic absorption spectrometry (AAS).
– S – by nephelometry with BaCl2.

The results of the chemical analyses were analyzed statistically using
Duncan’s test at the significance á = 0.05.

RESULTS AND DISCUSSION

Fruits of both aubergine cultivars contained varied contents of macro-
elements depending on the substrate and fertilization levels. Higher concen-
trations of nitrogen were found in fruits of plants grown on highmoor peat
(13.69 g N kg–1 d.m.) in comparison to those grown on a mixture of bark
and peat (11.65 g N kg–1 d.m.). Fruits from the highmoor peat variant con-
tained more nitrogen at the low and high fertilization levels in comparison
to the standard level. However, no significant differences were found in the
mean nitrogen content in fruits of both cultivars at different fertilization
levels. The results concerning the nitrogen content in fruits of both auber-
gine cultivars were markedly lower than those reported by MICHA£OJÆ and
BUCZKOWSKA (2008, 2009), who studied the effect of nitrogen fertilizer, the
method of plant habit formation as well as the rate and type of potassium
fertilizer and obtained results close to ± 20 g N kg–1 d.m.

In aubergine fruits, more phosphorus was determined than found by
MICHA£OJÆ, BUCZKOWSKA (2008, 2009). The posphorus content in fruits of both
cultivars grown in the mixed substrate increased with an increasing level of
fertilization, but the differences were not significant. Similarly, no signifi-
cant differences between cultivars or fertilization levels were recorded in
the phosphorus content in fruits.
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The highest potassium content was found in fruits of cv. Epic F1 grown
on peat at the low fertilization level (28.47 g K kg–1 d.m.) and in fruits of
cv. Solara F1 grown on the mixed substrate of lowmoor peat and bark at
the high fertilization level (32.07 g K kg–1 d.m.). Moreover, significant dif-
ferences were shown in the potassium content between cultivars (26.65 g K kg–1

d.m. Epic F1, 29.72 g kg–1 d.m. Solara F1). These results were similar to
the ones reported by MICHA£OJÆ and BUCZKOWSKA (2008, 2009).

Aubergine fruits contained from 0.70 g Ca kg–1 d.m. to 1.22 g Ca kg–1

d.m. The mean calcium concentrations did not differ significantly. However,
a significant effect of the substrate on the mean calcium content was ob-
served in aubergine fruits. At the low fertilization level aubergine fruits
accumulated the highest amounts of calcium.
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In this study, no effect of cultivar, substrate or fertilization level was
found on the mean content of magnesium and sulfur in aubergine fruits.
Different concentrations of macronutrients in fruits, despite statistically sig-
nificant differences, are confirmed by ZORNOZA et al. (1995), who showed that
genetic variation of cultivars has some effect on the differentiated uptake,
translocation and accumulation of anions and cations in plants. According to
KANAHAMA (1994), the nutrients which are translocated the fastest from vege-
tative organs to fruits include phosphorus and nitrogen; slower transport
was found for potassium, while magnesium and calcium were the slowest
nutrients.

CONCLUSIONS

1. Significant differences between the cultivars were found only in the
mean concentration of potassium, while the concentrations of nitrogen and
calcium were significantly different between the substrate variants.

2. Higher mean amounts of nitrogen were determined in fruits of plants
grown on highmoor peat in comparison to the mixed substrate.

3. No effect of the fertilization level on the mean concentrations of ni-
trogen, phosphorus, potassium, magnesium or sulfur was found in auber-
gine fruits.
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