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Abstract

Red beet is a very popular root vegetable in Poland. It is easily available on the mar-
ket all year round, both as a fresh and processed product. Considering the level of con-
sumption, red beet is the third most popular vegetable, after cabbage and carrot. It is easy
to grow, produces high yields and is suitable for long term storage. It is also a vegetable
characterized by very a high nutritional and dietetic value, rich in vitamins, minerals, pro-
teins and organic acids. The actual quantities of these chemical compounds are mostly af-
fected by a red beet cultivar, yield quantity and its quality.

The aim of the study has been to estimate the effect of red beet cultivars of different
storage root shapes on some quality characteristics of the yield and on the content of ma-
cro- and micronutrients in the roots. The experiment was conducted at the Vegetable Expe-
rimental Station in Dotuje in 2004-2006. In mid-May each year, seeds of ten red beet culti-
vars in the amount of 16 kg ha=! were sown in rows spaced at 30 cm. The beetroots were
harvested in the third decade of September.

The results proved that the highest ratio of root to leaf mass was determined for the
cultivar Rocket (on average 73.1%). In each year, the highest unit root weight was noted
for the cultivars Opolski and Rocket. These two cultivars were also characterized by the
highest content of dry matter (12.9 and 13.1%, respectively). In contrast, the least amount
of dry matter was determined for the cultivars Bikores and Chrobry (10.5 and 10.6%).
There were no significant differences assessed in the content of macronutrients (N, P, K,
Ca, Mg and Na). However, there was a significant influence of the cultivars on the con-
tent of micronutrients. Among the cultivars tested in the experiment, the highest content
of manganese was determined in cv. Czerwona Kula, zinc in cv. Bikores, iron in cv. Egip-
ski and Czerwona Kula. Roots of cv. Czerwona Kula were also characterized by the hi-
ghest content of copper in comparison with the other cultivars.
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ZAWARTOSC SKLADNIKOW MINERALNYCH W KORZENIACH SPICHRZOWYCH
WYBRANYCH ODMIAN BURAKA CWIKLOWEGO

Abstrakt

Burak ¢wiklowy jest w Polsce warzywem o podstawowym znaczeniu, dostepnym na
rynku przez caly rok w postaci Swiezej lub przetworzonej. Pod wzgledem wielkosci spozycia
zajmuje trzecie miejsce po kapuscie i marchwi. Jest tatwy w uprawie, niezawodny w plono-
waniu, doskonale sie przechowuje. Nalezy jednocze$nie do gatunkéw o wysokiej wartosci
odzywczej i dietetycznej. O wartosci zdrowotnej, dietetycznej i odzywczej warzyw decyduje
m.in. zawarto$¢ witamin, soli mineralnych, biatka, kwaséw organicznych. Zawarto$¢ tych
sktadnikéw jest w duzej mierze uzalezniona od odmiany oraz wielkosci i jakoSci plonu.

Celem pracy byta ocena wplywu odmian buraka ¢wikltowego o zréznicowanych ksztal-
tach korzenia spichrzowego na wybrane cechy jakosSciowe plonu oraz zawarto$¢ makro-
i mikroelementéw. Doswiadczenie zalozono w latach 2004-2006 w Warzywniczej Stacji Ba-
dawczej w Dotujach. Nasiona 10 odmian wysiewano w polowie maja, w ilosci 16 kg ha=l,
w rzedy co 30 cm, korzenie zbierano w ostatniej dekadzie wrze$nia.

Na podstawie badan stwierdzono najwiekszy udziat masy korzeni w stosunku do masy
liSci w odniesieniu do odmiany Rocket (§rednio 73,1%). W kazdym roku badan najwieksza
mase jednostkowa korzeni spichrzowych miaty odmiany Opolski i Rocket. U tych odmian
stwierdzono jednocze$nie najwiecej suchej masy (odpowiednio: 12,9 i 13,1%). Najmniej za-
sobne w suchg mase byly odmiany Bikores i Chrobry (10,5 i 10,6%). U badanych odmian
nie wykazano istotnego zréznicowania zawartosci makroelementéw (N, P, K, Ca, Mg i Na),
natomiast stwierdzono istotny wptyw odmian na poziom wybranych mikroelementow w cze-
Sci jadalnej buraka. Sposréd ocenianych odmian najwiecej manganu zawieratla odmiana
Czerwona Kula, a najwiecej cynku mialy korzenie odmiany Bikores. Najbardziej bogate
w zelazo byly korzenie odmian Egipski i Czerwona Kula. U tej ostatniej odmiany wykaza-
no réwniez najwieksza w poréwnaniu z pozostalymi odmianami zawarto$¢ miedzi.

Stowa kluczowe: burak éwiklowy, zawarto§é makro- i mikroelementow.

INTRODUCTION

Red beetroot is one of the most important vegetables in Poland, availa-
ble all year round, fresh or processed. It is the third vegetable, after cab-
bage and carrot, in respect of the amount consumed. Beetroot is easy to
grow and produces stable yields. It is one of the vegetables of high nutritive
value (BaraNski, GRzEBELUS 1998). Roots of beetroot contain 89.0% water, 1.5%
protein, 7.58% carbohydrates, 1.0% mineral components (calcium, phospho-
rus, potassium, manganese, iron), vitamins (provitamin A, vitamins from B
group, vitamin C) and organic acids. According to KrRyNska and MARTYNIAK
(1978), the cultivar, quantity and quality of yield affect the content of these
components.

The aim of our experiment has been to examine the influence of select-
ed cultivars of beetroot on the quality traits of storage roots and the con-
tent of macro- and micronutrients.
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MATERIAL AND METHODS

The experiment was carried out in 2004-2006 at the Department of Veg-
etable Crops, the Agricultural University in Szczecin. Ten cultivars of beet-
root with flattened (Egipski and Patryk), round or oval (Bikores, Chrobry,
Crosby, Czerwona Kula and Nochowski) or elongated roots (Opolski and Rock-
et) were tested. A single- factor experiment was conducted in a randomized
block design with four replicates. Each experimental plot was 2.4 m?2
(2.0x1.2 m) in area. On 15th May, seeds of each of the ten beetroot cultivars
in the amount of 16.6 kg ha! were sown in rows 30 cm apart.

Roots were harvested in the last decade of September. The content of
dry matter (by drying to the stable weight at 105°C) and concentrations of
mineral components (N — determined by Kjeldahl method, P — colorimetric
method, K, Na and Ca — flame photometry method, Cu, Zn, Mn, Fe and Mg
— flame method of atomic spectrophotometry absorption ASA), were deter-
mined in the harvested marketable yield. The results were verified statisti-
cally using Tukey’s test at the significance level @=0.05.

RESULTS AND DISCUSSION

The results showed that the cultivars Opolski and Rocket were charac-
terized by the highest mean weight of storage roots in the first year of the
experiment (Table 1). In the next two years, cv. Opolski (with elongated
roots) was characterized by the significantly highest weight of roots.

Table 1

Mean weight of storage root of ten cultivars of red beetroot cultivated
for autumn harvest (g)

Years
Cultivar

2004 2005 2006

With flattened roots
Egipski 2194 235.8 224.6
Patryk 250.7 243.6 287.4

With round or oval roots

Bikores 246.4 237.2 285.1
Chrobry 289.9 212.8 284.5
Crosby 213.8 236.6 220.5
Czerwona Kula 223.1 238.9 229.9
Nochowski 251.6 239.8 265.7
Pablo F1 2104 226.3 270.5

With elongated roots
Opolski 345.3 256.2 397.5
Rocket 305.3 302.6 296.0
LSD 0=0.05 44.990 53.184 47.30
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Table 2

Content of selected micronutrients in storage roots of red beetroot cultivars
(in % of dry matter) — mean for 2004-2006

Cultivar N P K Mg Ca Na
With flatted roots
Egipski 0.93 0.21 2.24 0.11 0.12 0.09
Patryk 1.08 0.11 2.28 0.12 0.22 0.07
With round roots
Bikores 0.91 0.22 2.20 0.21 0.21 0.09
Chrobry 0.90 0.24 2.45 0.12 0.14 0.08
Crosby 0.95 0.24 2.54 0.14 0.14 0.11
Czerwona Kula 0.80 0.26 2.20 0.10 0.12 0.07
Nochowski 0.92 0.31 2.31 0.12 0.11 0.07
Pablo F1 0.90 0.21 2.71 0.11 0.22 0.10
With elongated roots
Opolski 0.72 0.21 2.23 0.13 0.23 0.09
Rocket 1.15 0.20 2.80 0.14 0.22 0.11
LSD ¢=0.05 0.232 n.s 0.131 n.s n.s n.s

n.s.-non-significant differences

Concentrations of the mineral components in storage roots of the ten
beetroot cultivars, expressed in dry matter of raw material, are given in
Tables 2 and 3. Roots of cv. Rocket were characterized by a significantly
higher content of total N in comparison with cv. Bikores, Chrobry, Pablo F;,
Czerwona Kula and Opolski. No significant differences in the content of P,
Mg, Ca and Na in roots of the examined cultivars were found. However, the
cultivars differed significantly in the content of the micronutrients in edible
parts of beetroot (Table 3). In the years of the experiment, significantly
more Mn was found in storage roots of cv. Czerwona Kula. The lowest con-
tent of Mn was determined in roots of cv. Nochowski, Patryk, Rocket and
Pablo F; in 2005 and in roots of cv. Pablo F; and Crosby in 2006. The
significantly highest content of Zn for the whole experiment was assessed in
edible parts of cv. Pablo F;, Rocket and Egipski. The significantly highest
content of iron for the whole experiment was determined in roots of cv.
Egipski. The roots of cv. Rocket were characterized by the lowest content of
iron.

The red beet cultivar Czerwona Kula was characterized by the signifi-
cantly highest content of copper. The other cultivars did not differ signifi-
cantly in the content of this micronutrient.

The uptake of mineral components by plants depends not only on the
conditions of cultivation (JEDRzZEJCZAK et al. 1999, PERUCKA 1999, SZURA et al.
2008) but also on the species and cultivar (Kotowska, WYBIERALSKI 1999). This
observation was confirmed by the results of our experiment. Also JADCZAK
and Grzeszczuk (2004) described significant differences in the content of mac-
ro- and micronutrients in fruits of selected cultivars of hot pepper.
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CONCLUSIONS

1. Roots of the examined cultivars of beetroot different significantly in
the content of N, K, Mn, Zn, Fe and Cu.

2. Among the examined micronutrients, roots of beetroot contained the
highest amount of iron (on the average 137.6 mg kg1 d.m.).

3. The cultivars Rocket, Patryk, Crosby, Egipski and Nochowski were
characterized by the highest content of total N.

4. Roots of the cultivars Rocket and Pablo F; were characterized by the
highest content of potassium.

5. The significantly highest content of Mn and Cu was estimated in stor-
age roots of cv. Czerwona Kula.
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