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Abstract

Kohlrabi is a fast growing, cool season vegetable cultivated primarily for its enlarged
stem, which is rich in nutritional components, especially vitamin C and potassium. In two
factorial experiment conducted in 2004-2006 there was estimated the effect of plastic co-
vers (perforated plastic film, non woven agrotextile) and plant density (20x15, 25x20 cm)
on yield and nutritional value of kohlrabi cultivated in spring season. The significant hi-
ghest early and marketable yields were obtained from plots covered with agrotextile. The
higher density of plants resulted in increased kohlrabi yield. Kohlrabi cultivated under co-
vers had lower level of dry matter, reducing and total sugars. There was not observed the
effect of covers on vitamin C concentration. Kohlrabi grown in spacing 20x15 cm conta-
ined higher amount of nitrates, vitamin C and reducing sugars in comparison to spacing
25x%20 cm.
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WPLYW QKRYC PLASKICH I ROZSTAWY NA PLON
I JAKOSC KALAREPY W UPRAWIE WIOSENNEJ

Abstrakt

Kalarepa jest rosling klimatu umiarkowanego o krotkim okresie wegetacji, uprawiana
glownie dla jej smacznych, soczystych, zgrubialtych pedow bogatych w skladniki odzywcze,
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w tym witamine C i potas. W doswiadczeniu dwuczynnikowym przeprowadzonym w latach
2004-2006 oceniano wplyw okry¢ ptaskich (folia perforowana, witéknina polipropylenowa)
irozstawy (20x15, 25x20 cm) na plonowanie i warto$¢ odzywcza kalarepy w uprawie wio-
sennej. Wykazano, ze zastosowanie okryé ptaskich zapewnilo istotnie wigkszy plon wcze-
sny i handlowy zgrubien. Najwiekszy plon zgrubiern uzyskano ostaniajac rosliny wiokning
polipropylenows. Wigksze zageszczenie ro§lin w rozstawie 20x15 cm umozliwito uzyskanie
istotnie wiekszego plonu kalarepy, a jednoczesnie zmniejszenie jednostkowej masy zgrubie-
nia. Okrycia plaskie przyczynily sie do spadku zawartoSci suchej masy, cukrow redukuja-
cych i ogétem, lecz mialy maly wplyw na zawarto$¢ witaminy C w czesciach jadalnych.
W kalarepie uprawianej w rozstawie 20x15 cm stwierdzono wieksza zawarto§é azotanow,
witaminy C oraz cukréow redukujacych niz w rozstawie 25x20 cm.

Stowa kluczowe: kalarepa, okrycia ptaskie, rozstawa, plon, warto§é odzywcza.

INTRODUCTION

Kohlrabi, which belongs to an agriculturally important family of
Brassicaceae, is a fast growing cool season vegetable crop. It is valued for
its sweet taste and crisp and juicy texture of a turnip-like edible stem,
which contains 6.2 g of carbohydrates, 1.7 g proteins and 3.6 g dietary
fiber in 100 g of fresh matter (USDA National Nutrient Database 2006). It
is also a source of vitamins (vitamin C — 65 mg, thiamin — 0.05 mg, niacin
— 0.02 mg, riboflavin — 0.02 mg, pantothenic acid — 0.65 mg, vitamin Bg —
0.15 mg and folate 16 pg)) and minerals: potassium — 350 mg, phosphorus —
46 mg, magnesium — 22 mg, copper — 0.13 mg and manganese — 0.14 mg
(KunacHowicz et al. 2004). Its young leaves, which are richer in vitamins
and minerals than stems (120-200 mg vitamin C, 3 mg f-carotene, 1.5 g
fiber, 3.6 mg iron and 500 mg calcium per 100 g of f.w.), are used in West-
ern Europe as a component of salads or cooked like spinach (BieLka 1968,
NurzyNska-WIERDAK 2005).

Kohlrabi is a short growing season vegetable, which can be eaten fresh
all year because it can be grown for early, summer and autumn market
supply. Nowadays there are many cultivars which can produce high yields
of good quality stems suitable for fresh market as well as for freezing
(VanPparys 1999, 2000, Biesiapa, Korota 2007).

Kohlrabi can be grown from seeds, but more frequently it is cultivated
from transplants, especially for early market supply. In that case, plants are
covered with plastic flat covers to create favourable conditions for growth
and development of field grown vegetables, to accelerate harvest by 7-10
days and to improve the quality of crop (FELczyNskr 1995, RuMPEL, GRUDZIEN
1996).

The quality of vegetables grown in the open field and under flat covers
is quite similar (Stwek, LiBik 2005). CaPEcka et al. 2003 did not observe any
significant changes in the chemical composition (sugars, vitamin C, fiber,
thiocyanates) of Japanese radish cultivated under covers.
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The aim of the experiment conducted in 2004-2006 was to evaluate
the effects of flat covers and planting density on yielding and nutritional
value of kohlrabi.

MATERIAL AND METHODS

A field experiment was established in a two factorial split-plot design
in four replications. The first factor involved two types of flat covers:
non-woven polypropylene agrotextile P-17 and perforated PE film (with
50 holes per 1 m?2). The second factor was plant spacing: 20x15 and 25x20
cm. The plot area was 1.8 m?.

The seeds of kohlrabi cv. ‘Dworsk«ego’ were sown to multicells filled
with peat substrate. Individual cells of plug trays contained approximately
76.2 cm? of substrate. Four weeks old, well hardened transplants were plant-
ed in the first decade of April on plots supplied by ammonium nitrate in the
dose of 100 kg N-ha'l. Flat covers were used after planting of seedlings and
removed 5 weeks later. The kohlrabi was harvested four times at one week
intervals, starting at the beginning of June, when the size of kohlrabi stem
reached over 3 cm in diameter.

Each time, the total yield of plants (tubers and leaves) and marketable
yield of tubers were evaluated. Plants from the first harvest were included
in the early yield.

Fresh kohlrabi stems were assayed for vitamin C (according to PN-90/A-
-75101/11), total and reducing sugars (according to PN-90/A-75101/07) and
dry matter (according to PN-90/A-75101/03). Nitrates were determined by
the method described in PN-92/A-75112. The content of macronutrients: phos-
phorus, potassium, magnesium and calcium was determined according to
Nowosielski method.

The results were analyzed with a standard statistical procedure and the
least significant differences were calculated by Tukey’s test at «=0.05.

RESULTS AND DISCUSSION

The data of the study presented as the means for three years showed
that plant protection with flat covers was favourable for kohlrabi yield
(Table 1). The significantly highest total yield of leaves and stems was ob-
tained when plants were covered with non woven agrotextile, followed by
treatment covered with plastic film and control. Early yield of kohlrabi stems
in treatments with both flat covers was significantly higher than the con-
trol. The early yield of tubers obtained on plots covered with plastic film
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Table 1
The effect of nitrogen fertilization on yielding of radicchio (kg-m?
Mean
. Total yield weight
Type of cover Spacing tubers+ Marlfetable Early yield | of tubers in
(cm) yield .
+leaves early yield
()
20x15 95.9 48.41 5.83 175.3
Control
25%x20 79.6 41.39 4.63 177.3
Mean 87.75 44.90 5.23 176.3
20x15 1104 56.47 7.38 193.5
Agrotextile
25%x20 93.8 51.76 6.89 235.3
Mean 102.1 54.12 7.13 2144
20x15 104.0 53.63 7.80 199.8
Perforated foil
25%x20 85.3 42 .82 7.19 249.5
Mean 94.65 48.22 7.50 224.7
20x15 103.4 52.84 7.00 189.5
Mean
25%x20 86.23 45.32 6.23 220.7
LSDa=0.05
for cover 8.31 3.11 0.56 13.56
for spacing 9.22 4.75 0.59 16.27

was on average 7.50 t-ha’l, thus not considerably different compared to
the treatment covered with plastic film — 7.13 t-ha'l.

On the plots with flat covers, the plants grew better, which resulted
in higher mean weight of one tuber in the early yield than in the control.

The use of both types of flat covers for five weeks considerably in-
creased marketable yield in comparison to the non-covered control. The
highest yield of kohlrabi was obtained on plots covered with non woven
agrotextile — 54.12 t-ha'l. The use of plastic film was less efficient, pro-
viding yield of 48.22 t-ha'l, while in the control treatment the marketable
yield decreased to 44.90 t-hal.

Similar relations were observed by RumPEL and GRUDZIEN (1993), who
found better effects obtained with non-woven flat cover in comparison to
plastic film in early cabbage production, but in the studies conducted by
REkowska et al. (1995) and RumpEL and GRUDZIEN (1996) no significant differ-
ences were observed in yield of early broccoli and melon covered with non-
woven agrotextile and plastic film. ADAMCZEWSKA-SOWINSKA (1996) stated that
in the cultivation of leek for early cropping, the use of flat plastic film with
was more advantageous than that of non-woven agrotextile.
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Significantly higher early yield of edible parts of kohlrabi was ob-
tained in the treatment with plant spacing 20x15 cm, in comparison to
the spacing 25x20 c¢m. It is in agreement to DoBromiILSKA (2005). According
to the author, increased fennel planting density resulted in higher yield
of the bulb, despite its lower unit weight.

CaPEckA et al. (2000) noted a lack of negative effect of flat covers on
nutritional value of daikon radish. In the present experiment, too, only
a negligible effect of covers on vitamin C concentration was noticed. Howev-
er, the dry matter content of edible parts of kohlrabi covered with both
materials was lower than in the control treatment (Table 2).

Table 2

Effect of flat covers and spacing on nutritional value of kohlrabi grown for spring cropping
(mean for 2004-2006)

) Nitrates Dry Vitamin C Reducing Total
Spacing -1 sugars sugars
Type of cover (em) (mg-kg matter 8 g
f.m.) (%) (mg-kg! f.m.)

20x15 860 8.91 835.3 33.0 38.0
Control

25x20 720 9.93 684.8 30.5 34.0
Mean 790 9.42 760.0 31.7 36.0

20x15 740 8.64 739.9 32.0 3.35
Agrotextile

25x20 700 8.39 868.8 23.5 26.5
Mean 720 8.51 804.4 27.8 30.0

20x15 780 8.34 792.7 32.5 32.5
Perforated foil

25%x20 630 8.48 704.3 26.0 28.0
Mean 705 8.41 748.5 29.3 30.3

20x15 793 8.63 809.3 31.8 33.3
Mean

25%x20 683 8.93 754.3 26.7 30.8
LSDa=0.05

for cover 46.7 0.78 71.3 1.2 1.9
for spacing 58.5 0.85 82.4 1.5 1.2

The level of reducing and total sugars in kohlrabi was the highest in
the control treatment (31.7 and 36.0 mg-kg! f.m. respectively), while in
tubers of plants covered with non- woven agrotextile and plastic film, it
decreased to 27.8 and 30.0 and 26.7 and 30.8 mg-kg'! f.m., respectively.

The tubers of kohlrabi grown at the spacing of 20x15 cm contained
considerably higher amounts of nitrates, vitamin C as well as reducing
and total sugars than those grown at the lower planting density.
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CONCLUSIONS

1. The application of flat covers with perforated polyethylene film and
non- woven polypropylene agrotextile provided significantly higher early and
marketable yield of kohlrabi in comparison to the non-covered control.

2. The planting of seedlings at a higher density resulted in a significant

increase of early and marketable yield as well as a decrease of mean weight
of kohlrabi tubers.

3. The application of flat covers resulted in less dry matter. reducing
and total sugars, but had little effect on the level of vitamin C in edible
parts of kohlrabi.

4. The stems of kohlrabi grown at the spacing of 20x15 cm contained
more nitrates, vitamin C as well as total and reducing sugars in comparison
to those grown at 25 x 20 cm.
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