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Abstract

Potassium is the main mineral component of potato tubers. With a high level of pota­
to consumption, the crop also supplies the human organism with magnesium and pho­
sphorus. The content of mineral components in potato tubers may change as an effect
of agro­technical factors. The aim of the study was to determine the effect of the type
of cover (perforated polyethylene film, polypropylene fibre) and date of its removal (2 and
3 weeks after plant emergence) on phosphorus and magnesium in tubers of early potato
cultivars (Aksamitka, Cykada). The potatoes were harvested 60 days after planting. Acce­
lerated plant growth under covering resulted in the phosphorus content in tubers of cv.
Aksamitka being 0.088 g kg­1 d.m. higher in comparison with thecontrol, but did not affect
the content of magnesium. With perforated film used to cover potato plants, an average
content of phosphorus in tubers was by 0.217 g kg­1 d.m than when polypropylene fibre
cover was applied. The content of magnesium in tubers was on average 0.067 g kg­1 d.m.
higher under polypropylene fibre cover. Duration of the period when potato plants grew
under cover did not significantly affect the phosphorus and magnesium accumulation in tu­
bers.
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WP£YW STOSOWANIA OS£ON W UPRAWIE ZIEMNIAKA NA WCZESNY ZBIÓR
NA ZAWARTOŒÆ FOSFORU I MAGNEZU W BULWACH

Abstrakt

G³ównym sk³adnikiem mineralnym bulw ziemniaka jest potas. Spo¿ywanie ziemnia­
ków pokrywa równie¿ czêœciowo zapotrzebowanie organizmu cz³owieka na fosfor i magnez.
Zawartoœæ sk³adników mineralnych w bulwach ziemniaka mo¿e ulegaæ zmianom pod wp³y­
wem czynników agrotechnicznych. Celem badañ by³o okreœlenie wp³ywu rodzaju os³ony (fo­
lii perforowanej, w³ókniny polipropylenowej) i terminu jej zdjêcia (2 i 3 tygodnie po wscho­
dach roœlin) na zawartoœæ fosforu i magnezu w bulwach wczesnych odmian ziemniaka
(Aksamitka, Cykada). Ziemniaki zbierano po 60 dniach od sadzenia. Przyspieszenie wege­
tacji roœlin przez stosowanie os³on spowodowa³o zwiêkszenie zawartoœci fosforu w bulwach
odmiany Aksamitka œrednio o 0,088 g⋅kg­1 s.m. w porównaniu z upraw¹ bez os³aniania
roœlin, ale nie mia³o wp³ywu na gromadzenie w bulwach magnezu. W przypadku stosowa­
nia folii perforowanej zawartoœæ fosforu w bulwach by³a wiêksza, œrednio o 0,217 g⋅kg­1

s.m., ni¿ przy stosowaniu w³ókniny. Wiêksz¹ zawartoœæ magnezu, œrednio o 0,067 g⋅kg­1

s.m., stwierdzono po zastosowaniu w³ókniny. D³ugoœæ okresu okrycia roœlin nie mia³a wp³y­
wu na zawartoœæ obu pierwiastków w bulwach ziemniaka.

S³owa kluczowe: ziemniak wczesny, folia perforowana, w³óknina polipropylenowa, fos­
for, magnez.

INTRODUCTION

Potato tubers contain over 1% mineral compounds, mainly potassium,
in fresh mass. With a high potato consumption in some countries, this crop
can also supply the human organism with magnesium and phosphorus. Two­
hundred grams of potatoes provide 8­15% recommended daily amount of mag­
nesium and 8­12% of phosphorus (KOLASA 1993, LESZCZYÑSKI 2000). The con­
tent of mineral components in potato tubers depends on the genetic
characters of a cultivar, but may change under climatic and agro­technical
factors (CZEKA£A, G£ADYSIAK 1995, KLIKOCKA 2001, KO£ODZIEJCZYK, SZMIGIEL 2005).

Until now, studies on the effect of covers used in  early crop potato
culture on the chemical composition of tubers have focused mostly on or­
ganic compounds (LACHMAN et al. 2003, WADAS et al. 2003, 2007, DVOØÁK et al.
2006). The aim of the present study was to determine the effect of potato
plants being covered, for various lengths of time, on phosphorus and mag­
nesium in immature potato tubers.

MATERIAL AND METHODS

The effect of the type of cover (perforated polyethylene foil, polypropyl­
ene fibre) and the date of its removal (I – 2 weeks after plant emergence, II
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– 3 weeks after plant emergence) on phosphorus and magnesium in tubers
of early potato cultivars (Aksamitka, Cykada) was investigated.

The study was carried out in the years 2002­2004 at the Department of
Vegetable Crops, University of Podlasie in Siedlce. The field experiment was
established in a split­block split­plot design with the control object not cov­
ered, on soil characterised by a low to moderate content of available potas­
sium and moderate to high content of phosphorus and magnesium, pHKCl
6.1­6.7. In each year of the study spring triticale was grown as a potato
forecrop. Farmyard manure was applied in autumn, at a rate of 30 t ha­1.
Mineral fertilizers were applied in spring at the recommended rates of 60
kg N (ammonium nitrate 34%), 26 kg P (60 kg P2O5, granular superphos­
phate 19%) and 75 kg K (90 kg K2O, potassium sulphate 60%) per 1 ha. In
the successive years 8­week pre­sprouted seed potatoes were planted on 9,
16 and 13 April. The potatoes were harvested 60 days after planting. The
content of phosphorus with vanadium­molibdenum colorimetric method and
magnesium with atomic absorption spectrometry (AAS) method were deter­
mined. The analysis of the results was conducted using the orthogonal con­
trast to compare the control with the test objects.

The most favourable weather conditions for early crop potatoes were in
a very warm and wet vegetation period of 2002 (Table 1). The year 2003
was warm but with the whole potato growth season was marked by season­
al drought. In contrast, the year 2004 was the coldest one with the least
rainfall from mid­May to mid­June.

RESULTS AND DISCUSSION

The content of phosphorus in potato tubers ranged from 2.730 to
3.733 g kg­1 d.m.; that of magnesium varied from 1.267 to 1.670 g kg­1 d.m.
(Tables 2 and 3). Irrespective of the potato culture method, most phospho­
rus and magnesium was accumulated by potato tubers in 2003 and 2004,
when drought occurred in the period of tuber formation and growth, which
was in contrast to a very warm and wet year 2002. According to CZEKA£A and
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G£ADYSIAK (1995), phosphorus in potato tubers was negatively correlated with
the air temperature prevailing from plant emergence to flowering, while
magnesium  was reversely correlated with the field water capacity from
flowering to the early canopy drying time, the finding which was confirmed
in the present study. According to other authors, potato tubers harvested in
a wet year contain more magnesium, whereas the accumulation of phospho­
rus does not depend on meteorological conditions (KO£ODZIEJCZYK, SZMI­
GIEL 2005).

Stimulating plant growth by using plant covers resulted in increased
phosphorus content in tubers of cv. Aksamitka (by 0.088 g⋅kg­1 d.m., on
average) in a three­year period in comparison with the cultivation without
plant covering, but did not significantly affect the content of this element in
tubers of cv. Cykada. The use of covers in the early crop potato culture
slightly affected the accumulation of magnesium in tubers. The present study
showed a significant affect of the type of cover on phosphorus and magnesi­
um content in tubers. Phosphorus content was higher by an average of
0.217 g⋅kg­1 d.m. over a three­year period when perforated film cover
was applied. The content of magnesium content rose by 0.067 g⋅kg­1 d.m.
when polypropylene fibre cover was used. Polypropylene fibre plant cover
proved to be most effective in enhancing magnesium concentration in tu­
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bers in the warm and moderately wet vegetation period of the year 2002.
With this type of cover,  the average magnesium content in tubers was
higher by 0.117 g⋅kg­1 d.m. compared to that in tubers grown under per­
forated film. Polypropylene fibre plant cover also created more favourable
conditions for potassium accumulation in tubers  (WADAS et al. 2007).

The length of time when potato plants were covered did not signifi­
cantly affect phosphorus and magnesium accumulation in tubers (Tables
2, 3). Prolongation of the perforated film cover period to 3 weeks after
plant emergence raised the phosphorus concentration in tubers but de­
pressed their magnesium content. However, the interaction between the
type of cover material and the date when the cover was removed was not
statistically confirmed.

The content of phosphorus and magnesium in tubers of very early
potato cultivars Aksamitka and Cykada was similar.
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CONCLUSIONS

1. Phosphorus and magnesium content in tubers was higher in years
with less rainfall in the potato growth season.

2. Plant vegetation being accelerated by application of covering resulted
in higher phosphorus content in the tubers of cv. Aksamitka, but had only
very weak effect on magnesium.

3. Phosphorus content was higher when perforated film cover was ap­
plied; magnesium accumulated best under polypropylene fibre cover.

4. Duration of the period when potato plants grew under cover did not
significantly affect the phosphorus and magnesium accumulation in tubers.
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