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ABSTRACT

The aim of study carried out in 2004-2005 was evaluation of covers effect (perforated film and polypropylene non-
woven) and disparate density of plants in the row (2. 4. 6. and 8 cm) on yield and chemical composition of winter
garlic grown for bunch-harvest. On average. it was found that covering plants with polypropylene stimulated the yield
by 19.8% in comparison to open field cultivation. Further. the covers also affected the height of plants. number of
leaves and the mean mass of bulbs. Regarding tested chemical components. it was found that significantly higher dry
weight. L-ascorbic acid and total chlorophyll content had garlic leaves grown without covers.

Increase of plant density in the row from 8 to 2 cm caused significant enhancement of yield. However. significantly
higher unit mass of all plant (including the mass of bulb) higher L-ascorbic and total sugar content showed garlic
plants planted at 20x8 and 206 cm spacing.

Keywords: winter garlic. covers. planting density.

STRESZCZENIE

Celem przeprowadzonych w latach 2004-2005 badan byta ocena wplywu stosowania oston (folia perforowana.
wioknina polipropylenowa) oraz zréznicowanej odlegtosci roslin w rzedzie (2. 4. 6 1 8 cm) na plonowanie oraz sktad
chemiczny czosnku ozimego w uprawie na zbidr peczkowy. Srednio za lat badan dowiedziono. ze okrywanie roslin
folig perforowana oraz wtdknina PP przyczynito si¢ do wzrostu plonu o 19.8%. w poréwnaniu do uprawy na polu bez
oston. Stosowane ostony wptynely rowniez korzystnie na wysoko$¢ roslin. liczbe roslin oraz $rednia masg cebul. W
odniesieniu do badanych sktadnikoéw chemicznych stwierdzono istotnie wigksza zawartos$¢ suchej masy. kwasu L-
askorbinowego oraz chlorofilu catkowitego w lisciach czosnku uprawianego na polu bez oston.

Zageszezanie roslin w rzedzie z 8 do 2 cm spowodowato istotny wzrost plonu. Jednak istotnie wigksza mase
jednostkowa catych roslin. w tym mase cebul. a takze wigcej kwasu L-askorbinowego oraz cukrow ogoétem
wykazano wowczas. gdy rosliny rosty w rozstawach 20x8 i 20x6 cm.

Stowa kluczowe: czosnek ozimy. ostony. rozstawa roslin.
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STRESZCZENIE SZCZEGOLOWE

Czosnek stynie na $wiecie nie tylko ze swojego
specyficznego 1 wyjatkowego smaku. lecz takze znany
jest ze swoich cennych wiasciwosci leczniczych [2].
W Polsce wciagz malo popularnym sposobem jego
uzytkowania jest uprawa na wczesny zbidr z zielonym
szczypiorem. W zwiazku z powyzszym celowym
stato si¢ przeprowadzenie badan. w ktorych oceniano
plonowanie oraz zawarto$¢ sktadnikow chemicznych w
cebuli oraz lisciach czosnku uprawianego na wczesny
zbidr peczkowy.

Byto to doswiadczenie 2.czynnikowe. w ktorym badano
wplyw stosowania ptaskich oston (folia perforowana o
100 otworach na 1m? i wtdknina polipropylenowa) oraz
zroznicowane] odleglosci roslin w rzegdzie (2. 4. 6 1 8
cm) przy zachowaniu statej odlegto$ci miedzy rzedami
wynoszacej 20 cm na wielko$¢ plonu. jego cechy
jakosciowe (wysoko$¢ roslin. dtugo$¢ szczypioru. liczbe
lisci. ich szerokosC. Srednia masg roslin. w tym maseg
szczypioru 1 cebul. a takze Srednice todygi rzekomej
i $rednic¢ cebuli) i zawarto§¢ wybranych sktadnikow
chemicznych w czg$ciach jadalnych (suchej masy.
kwasu L-askorbinowego. cukrow ogdtem. w tym cukrow
redukujacych. chlorofilu catkowitego oraz sktadnikow
popielnych). Uzyskane wyniki badan poddano analizie
statystycznej testem Tuckeya dla poziomu istotnosci
a=0.05.

Srednio za lata badan dowiedziono. ze okrywanie rolin
folia perforowana oraz wtdkning PP przyczynito si¢ do
wzrostu plonu o 19.8% w poréwnaniu do uprawy na
polu bez oston. Stosowane ostony wplyngly rowniez
korzystnie na wysoko$¢ roslin. liczbg liSci oraz $rednia
mas¢ cebul (tab. 1. tab. 2. ryc. 1). Rowniez zaggszczanie
roslin w rzedzie z 8 do 2 cm spowodowato istotny wzrost
plonu handlowego. Podobne zalezno$ci wykazano w
odniesieniu do czosnku jarego. gdzie istotnie najwigkszy
plon handlowy uzyskano przy najwigkszym zaggszczeniu
roslin w rzedzie tj. co 2 cm [6]. Analogiczne wyniki
uzyskali w swoich badaniach Sharma i in. [9]. Jednak
istotnie wigksza mase¢ jednostkowa catych roslin. w tym
mas¢ cebul. a takze wigcej kwasu L-askorbinowego
oraz cukrow ogodtem stwierdzono wowczas. gdy rosliny
rosty w rozstawach 20x8 i 20x6 cm. (tab. 2. tab. 3).
Uprawiajac czosnek na polu bez oston wykazano istotnie
wigksza zawarto$¢ suchej masy. kwasu L-askorbinowego
oraz chlorofilu catkowitego w lisciach w poréwnaniu
do roélin ostanianych folia perforowana i wtdkning
polipropylenowa. Na podstawie uzyskanych wynikow
badan sformutowano nastgpujace wnioski:

1. Stosowane w uprawie czosnku plaskie ostony
wplynety korzystnie na wielko$¢ plonu (wzrost o 19.8%
w poréwnaniu z uprawa na polu bez oston) oraz takie
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cechy plonu. jak: wysokos¢ roslin. liczbe lisci i $rednia
masg cebul.

2. W lisciach czosnku uprawianego na polu bez oston
stwierdzono istotnie wigcej niz w uprawie pod ostonami.
suchej masy. kwasu L-askorbinowego oraz chlorofilu
catkowitego.

3. Istotnie najwigkszy plon cebul i lisci uzyskano z
sadzenia zabkow w rozstawie 20x2 cm (Srednio 5.66
kg'm?).

4. Sposrdd stosowanych gestosci sadzenia czosnku —
istotnie wigksza mas¢ calych roslin. w tym masg cebul.
a takze wigcej kwasu L-askorbinowego oraz cukrow
ogotem wykazano przy rozstawach 20x8 1 20x6 cm.

INTRODUCTION

Among other vegetables. garlic distinguishes with its
specific health maintaining properties and characteristic
taste-flavor features. Owing to these. garlic is commonly
used in food and pharmaceutical industry. In Poland the
increase of consumption of this valuable vegetable has
been noticed in recent years.

The most often used part of the vegetable is the bulb.
Whereas. young leaves and inflorescences can also be
consumed.

The leaves of garlic are a rich source of macro- and
microelements and vitamins (mainly of vitamin C and
pro-vitamin A).

The greatest demand on the early bulbs with green
leaves occurs in spring. Aiming an early forcing it is
recommended to plant the cloves in autumn using winter
cultivars. An early harvest can be obtained by means of
covering e.g. using perforated film or polypropylene non-
woven.

The purpose of the study it was to evaluate the yield and
the content of selected chemical components in the bulbs
and the leaves of garlic cultivated for bunch-harvest with
green leaves.

MATERIAL AND METHODS

The research was carried out in 2004-2005 in Department
of Vegetable Crops in Szczecin. It was a two-way field
experiment in split block design with four replications.
Influence of covers application (perforated film with 100
holes per 1m? and polypropylene non-woven P-17) ) and
various plant density in the row (2. 4. 6 and 8 cm) at a
constant spacing between the rows (20 cm) on quantity
and quality of winter garlic cv ‘Orlik’ yield was assessed.
The cloves were planted on 20™ October at the depth ~6
cm. The soil management. mineral fertilization. post-
emergence treatment and plant protection were carried
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out according to the recommendations for the species.
The plants were covered in early spring right after
beginning of vegetation. The control group constituted
garlic cultivated in open field.

In consecutive years garlic was collected on 24™ May
2004 and 27" May 2005. After the harvest. a marketable
yield of bulbs with green leaves was evaluated. Moreover.
selected features of the yield were analyzed: mean unit
mass of all plants. including the mass of leaves and
bulbs. the diameter of spurious stem and the diameter
of bulbs. Further. biometric features as the height of
plants. length and width of leaves. and the number of
leaves were determined. Additionally. in the bulbs and
the leaves dry weight content (a gravimetric method
based on drying at 105°C to a constant weight).
L-ascorbic acid (the Tillmans method). total sugar and
reducing sugar (the Luff-Schoorl method). and total
chlorophyll content (according to Krelowska-Kutas. [3])
was determined. The results obtained were subjected to
analysis of variance and the means were separated with
Tukey test at significance level P=0.05.

RESULTS AND DISCUSSION

The results referring to the yield of garlic cv ‘Orlic’ in
dependence on covers applied are presented in Table 1.
The statistical analysis of data showed that the all tested
factors exerted influence on yield of the bulbs with green
leaves.

In each year of experiment a favourable effect of covers
on marketable yield was observed. The type of covers
did not affect yield quantity. On two-year average it
was fund that covering plants with perforated film and
polypropylene non-woven increased the yield by 19.7%
in comparison with cultivation of garlic in open field.
This was also confirmed in numerous previous studies
on flat covers application for growing such species as
cabbage. cauliflower or broccoli [4. 8].

In the study it was shown that regarding garlic cultivation
for an early bunch-harvest cv ‘Orlik’ was much more
productive than ‘Jarus’ cv. Similar correlations were
noted by Nurzynska—Wierdak [5]. The author observed
great morphological differentiation of garlic and
considerable differences in productivity as well as
chemical composition of particular ecological types and
cultivars.

Also. the increment of density in the row from 8 to 2 cm
caused significant increase of yield by 176% (on average
for 2004-2005). Similar correlations were observed
for spring garlic and the highest marketable yield was
observed at the greatest density in the row [6]. Similar
results were obtained by Sharma et al. [9].

J. Cent. Eur. Agric. (2008) 9:4, 711-714

Estimation of selected features of plant yield displayed
significant influence of covers only as far as plants height
and number of leaves is concerned (Figure 1). The plants
covered with perforated film were significantly higher
and had significantly more leaves in comparison to
control (without covering). In relation to other features
(the length of leaves and the width of leaf blade) the
differences between covering and open field cultivation
were not statistically significant. The density of cloves
planting had no considerable effect on biometric features
of garlic.

The covers used for garlic cultivation did not affect
significantly the mean unit mass of all plants. including
the mass of leaves compared to open field cultivation
without covers (Table 2). On the other hand. the covers
favourably affected the average mass of bulbs. The plants
covered with perforated film and polypropylene non-
woven yielded significantly bigger bulbs in comparison
to cultivation without covers.

Applying cloves planting in the row at density of 8 and
6 cm a significant increase of the all plant mass was
observed compared to planting at 2 and 4 cm apart.
Dyduch. Najda [1] report that garlic cultivated for
the usage with green leaves contains many valuable
compounds. Our results confirm this observation (Table
3).

Nevertheless experimental factors. garlic bulbs (24.14%
on average) had more dry weight content than the leaves
(13.94%). Simultaneously. the plants grown in open
field presented higher dry weight content in the leaves
compared to that grown under covers. This relationship
was not observed in terms of bulbs. Significantly higher
dry weight content in the leaves and onions was found
for plants grown at 2. 4. and 6 cm than at 8 cm apart in
the row.

Higher content of L-ascorbic acid was found in the leaves
of garlic grown without covers. Plant covering resulted
in significant reduction of vitamin C. However. the usage
of covers did not affect L-ascorbic acid content in the
bulbs.

Significantly higher L-ascorbic acid content was found
(both in the leaves and bulbs) when garlic was planted
at spacing 8 and 6 cm. Similar tendency was observed
by Rekowska. Stodkowski [7] for broccoli plants. The
increase of broccoli density in the row (from 60 to 20 cm)
resulted in significant decline of L-ascorbic acid.

The bulbs showed higher total sugar content than leaves.
Further. significantly greater total sugar content in edible
parts of plants was observed at spacing 20x8 c¢cm than
20%2 cm.

The leaves of garlic cultivated in open field showed
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higher level of total chlorophyll compared to covered
ones. The plant spacing had no effect on this constituent
content.

Similarly. total ash content was not significantly
conditioned by the factors analyzed in this experiment.
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