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Abstract. Seedlings and young plants of lenten rose (Helleborus orientalis Lam.) were 

grown for two years (2006–2007) in containers on peat substrate which was deacidified 

with calcium carbonate at doses (g·dm-3) of 2.5, 5.0, 7.5 and 10.0. Within each dose of 

CaCO3 plants were divided into two groups, of which one was fertilized with a lower 

(0.1%) and the other with a higher (0.3%) concentration of Peters Professional PL Special 

(15:11:29). The CaCO3 dose applied to deacidify high moor peat had a significant effect 

on plant height irrespective of their age. In the first and second year of pot cultivation the 

tallest plants were produced on a substrate to which calcium carbonate was added at 

2.5 g#dm-3 CaCO3, while the lowest at 10 g#dm-3 CaCO3. The number of leaves and flow-

ering of lenten rose did not depend on the amount of calcium carbonate introduced to the 

substrate. Fertilization of lenten rose cv. ‘New Hybrids F1’ with Peters Professional PL 

Special (15:11:29) at a higher concentration (0.3%) made it possible to produce taller 

plants, with a larger number of leaves, and earlier and more abundant flowering. 
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INTRODUCTION 

Due to the considerable variation of species and cultivars, their ornamental winter-

hard leaves and an early flowering date which may additionally be forced, hellebores 

are ornamental plants commonly cultivated in western Europe and they are also becom-

ing more and more popular in Poland [Pogroszewka 1996, Trier 2004]. They are often 

used to decorate interiors, balconies, terraces and gardens [Roggendorf 2003]. 

                                                           
Corresponding author – Adres do korespondencji: Stanis awa Szczepaniak, Department of Orna-

mental Plants, University of Life Sciences in Pozna", 159 D$browskiego Street, 60-594 Pozna", 

Poland, e-mail: jagaszcz@up.poznan.pl 



14 S. Szczepaniak, M. Henschke, P. Czuchaj, E. Kozik 

 

_____________________________________________________________________________________________________________________________________________ 

Acta Sci. Pol.

Division of plants [Piskornik et al. 1999] is a method of low efficiency, but highly 

useful in case of species and cultivars, which vary considerably when propagated by 

seeds. The in vitro method is usually used to produce young plants of the most popular 

hellebore species, i.e. Christmas rose (Helleborus niger L.) [Seyring 2002]. Hellebores 

are most often propagated by seeds. It results from studies conducted by Piskornik et al. 

[1998] that seedlings of Christmas rose sprout unevenly after a period of several months 

to about a year, depending on the applied seed treatment, sowing date and growing 

conditions. Genslmeier and Henseler [1985] and Reimherr [1998] stressed high re-

quirements of hellebore seedlings concerning the medium, including its acidity. The pH 

reported in literature as suitable for hellebore cultivation falls within a wide range from 

5.7 to 7.0.  

The aim of the study was to assess the effect of the applied dose of calcium carbon-

ate used to deacidify high moor peat and the concentration of fertilizer solution in top 

dressing on the growth and flowering of lenten rose (Helleborus orientalis Lam.) in the 

first and second year of cultivation. 

MATERIAL AND METHODS 

Three experiments with new heterosis of lenten rose were conducted at the Marcelin 

Experimental Station of University of Life Sciences in Pozna". The were carried out on 

plants in different phases of growth: 1. on seedlings (1.03–10.05.2006), 2. on young 

plants grown in pots of 1.0 dm3 (10.05.2006–27.03.2007) and 3. on plants in the second 

year of cultivation grown in pots of 2.1 dm3 (27.03.2007–10.03.2008). Seedlings were 

supplied by Syngenta Seeds in pallets with 264 openings of 2 cm3. For all experiment 

substrate was prepared at the same way. High moor peat Klasmann (pH 3.91) was en-

riched which 0.5 g.dm-3 Peters Professional PL Special fertilizer (15:11:29) and limed 

with calcium carbonate (CaCO3) in different doses (g.dm-3): 2.5, 5.0, 7.5 and 10.0. After 

liming the substrate pH was 5.28, 6.80, 7.09 and 7.24, respectively.  

Seedlings on average one-leaf stage, were transplanted to multipots, with openings 

of 110 cm3
 and they were grown in a greenhouse approx. Cultivation in multipots lasted 

approx. 2 months (to 10.05.2006). For each liming level there were 48 replications, each 

consisting of one seedling. Their growth was assessed taking into consideration the 

height of plants and the number of leaves. Based on the difference in the number of 

leaves (10 May vs. 1 March) their growth increment was established. Results were ana-

lyzed statistically by one-way analysis of variance with the Newman-Keuls test at the 

significance level % = 0.05. 

On 10 May, 2006 and and 27 March, 2007 plants were transplanted to pots of 

1.0 dm-3 and 2.1 dm-3, respectively. They were grown in a hotbed frame  equipped with 

a hothouse mat and a mulching mat. During winter, from November to April 2006/2007 

and 2007/2008, plant were grown in an unheated plastic tunnel. These plants, within 

each calcium carbonate dose, were divided into 2 groups, of which one was fertilized 

with a solution at a lower (0.1%) and the other – a higher (0.3%) concentration of Peters 

Professional PL Special fertilizer (15:11:29) at 100 ml per pot. Fertilization was started 

a month after transplantation and it was repeated every 15 days, until the end of August. 
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Towards the end of vegetation substrate pH was determined. In 2006 for increasing 

CaCO3 doses at the fertilization with a 0.1% solution pH was 5.40, 6.58, 7.30 and 7.54, 

while in 2007 it was 5.87, 7.04, 7.17 and 7.64, whereas at fertilization with a 0.3% solu-

tion in 2006 pH was 4.86, 6.71, 7.32 and 7.52, and in 2007 it was 5.85, 7.08, 7.32 and 

7.55, respectively.  

Measurements of the number of the leaves and hight of plants were taken every 

2 months, starting from August 2006 and June 2007. Flowering was assessed only in 

2008, as in 2007 very few plants flowered. The dates of the onset of flowering (the first 

developed flower) and anthesis (10 flowering plants in a combination) were recorded. 

At the beginning of flowering the diameter of flowers and the length of peduncles were 

measured. During anthesis flowers, buds and inflorescences were counted. Data re-

corded on the basis of these measurement were analyzed using two-way analysis of 

variance applying the Newman-Keuls test at the significance level % = 0.05. Within one 

combination (the dose of CaCO3 used on the substrate x the concentration of fertilizer 

solution applied in top dressing) there were 24 replications. Analysis of flowering was 

conducted on these 10 plants within a combination, which were the first to begin flow-

ering. Dates of the onset of flowering and anthesis were calculated using the weighted 

means method, while the other dates were calculated using the two-way analysis of 

variance with the use of the Duncan test (due to the small number of replications) at the 

significance level % = 0.05. 

RESULTS AND DISCUSSION 

The level of calcium carbonate in the substrate and the related soil pH have a con-

siderable effect of growth of plants. The substrates containing too little calcium are acid 

and have poor structure. The substrate pH affects availability of important nutrients to 

plants. At an acid reaction K, P, Ca and Mg are less available, while at an alkaline reac-

tion inadequate availability is recorded in case of Fe, Cu and Zn [Cregan 1981]. Plants 

exhibit different tolerance to substrate acidity; those growing on an acid substrate are 

tolerant to the toxic action of aluminum and manganese, and to calcium and magnesium 

deficiencies [Scott 1981].  

In case of hellebores recommendations are found in literature for the most com-

monly grown species, i.e. Christmas rose (Helleborus niger). According to Genslmeier 

and Henseler [1985] in the cultivation of Christmas rose seedlings the substrate should 

be slightly acid with pH of 5.7–6.2, while for older plants it should be pH of 6.0–6.5. 

Piskornik [2003] successfully applied substrate with pH 6.8–7.0 when growing seed-

lings and young plants of this species. In the cultivation of both young and older plants 

Belke [1996] recommended inoculation of the substrate with mycorrhiza. Lenten rose 

grows in the wild in north-eastern Greece, northern and north-eastern Turkey and in the 

Caucasus, on calcareous, fertile, humous and permeable soils [Ikinci and Güner 2007]. 

As it was stressed by Rice and Strangman [2001], it is surprising that it grows equally 

well on acid soils. 

The application of different doses of calcium carbonate used in our experiment to 

deacidify high moor peat applied as a substrate in the cultivation of lenten rose seed-
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lings had an effect on growth of only young plants (tab. 1). At calcium carbonate doses 

of 2.5–7.5 g#dm-3 young plants reached the height of 7.2–7.8 cm and they were signifi-

cantly higher than plants grown on a substrate with 10 g#dm-3. During 70-day cultivation 

of seedlings the number of leaves increased on average by 1.8–2.1.  

Table 1. Seedling growth of lenten rose depending on CaCO3 dose introduced to substrate 

Tabela 1. Wzrost siewek ciemiernika wschodniego w zale!no&ci od dawki CaCO3 wprowadzonej 

do pod o!a 

Dose of 

Dawka 

CaCO3·dm-3 

Increment of leaf number 

Przyrost liczby li&ci 

Height of plant 

Wysoko&' ro&lin 

cm 

2.5 1.92 a* 7.35 b* 

5.0 2.06 a 7.76 b 

7.5 2.00 a 7.22 b 

10.0 1.81 a 6.63 a 

 

*The means followed by the same letters do not differ at % = 0.05. 

(rednie oznaczone tymi samymi literami nie ró!ni$ si) istotnie przy % = 0,05. 

 

Table 2. Height of lenten rose in the first year of pot cultivation depending on CaCO3 dose intro-

duced to substrate and fertilizer solution concentration applied in top dressing, cm 

Tabela 2. Wysoko&' ciemiernika wschodniego w pierwszym roku uprawy w doniczkach w zale!-

no&ci od dawki CaCO3 wprowadzonej do pod o!a i st)!enia roztworu nawozu stosowa-

nego pog ównie, cm 

Date of measurement – Termin pomiaru 

10.08.2006 10.10.2006 

concetration of fertilizer 

st)!enie nawozu % 

concetration of fertilizer 

st)!enie nawozu % 

Dose of 

Dawka 

CaCO3 
. dm-3 

0.1 0.3 

mean 

&rednia 
0.1 0.3 

mean 

&rednia 

2.5 8.0 a* 8.2 a 8.1 A 13.6 b* 16.8 c 15.2 C 

5.0 8.5 a 8.6 a 8.6 A 12.7 b 14.8 b 13.7 B 

7.5 8.9 a 8.3 a 8.6 A 12.6 b 14.0 b 13.3 AB 

10.0 7.2 a 7.7 a 7.4 A 10.6 a 13.6 b 12.1 A 

Mean 

(rednia 
8.1 a 8.2 a  12.4 a 14.8 b  

 

*Explanations as in Table 1 – Obja&nienia jak w tabeli 1.  

 

 

In the first year of pot culture the height of lenten rose depended significantly on the 

dose of CaCO3 and the concentration of fertilizer solution applied in top dressing, which 

for measurements taken in October was confirmed by statistical analysis (tab. 2). The 

tallest plants were recorded only in growing on high moor peat deacidified with 

2.5 g#dm-3 CaCO3 and at top dressing with 0.3% solutions, while the lowest plants were 

observed at the application of 10 g#dm-3 CaCO3 to the substrate. In October the differ-

ence in height between the tallest and the lowest plants, depending on the applied 

CaCO3 dose, was on average 3.1 cm, while depending on the concentration of fertilizer 
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solution used in top dressing it was 2.4 cm. Plants did not differ in terms of the number 

of leaves, although on average there were by 1.4 more when 7.5 g#dm-3 CaCO3  was 

added to the substrate in comparison to the dose of 10 g#dm-3 CaCO3, and by 1.2 more 

at an increased fertilizer concentration used in top dressing (tab. 3).  

Table 3. The number of leaves in lenten rose in the first year of pot cultivation depending on 

CaCO3 dose introduced to substrate and fertilizer solution concentration applied in top 

dressing 

Tabela 3. Liczba li&ci u ciemiernika wschodniego w pierwszym roku uprawy w doniczkach w 

zale!no&ci od dawki CaCO3 wprowadzonej do pod o!a i st)!enia roztworu nawozu sto-

sowanego pog ównie  

Date of measurement – Termin pomiaru 

10.08.2006 10.10.2006 

concetration of fertilizer 

st)!enie nawozu % 

concetration of fertilizer 

st)!enie nawozu % 

Dose of 

Dawka 

CaCO3 
. dm-3 

0,1 0,3 

mean 

&rednia 
0,1 0,3 

mean 

&rednia 

2.5 4.1 a* 4.7 a 4.4 A 7.6 a* 9.3 a 8.4 A 

5.0 4.8 a 4.2 a 4.6 A 8.1 a 8.6 a 8.3 A 

7.5 4.8 a 4.7 a 4.7 A 8.0 a 9.3 a 8.7 A 

10.0 4.3 a 4.2 a 4.3 A 6.6 a 7.9 a 7.3 A 

Mean 

(rednia 
4.5 a 4.4 a  7.6 a 8.8 b  

 

*Explanations as in Table 1 – Obja&nienia jak w tabeli 1.  

 

 

Table 4. Height of lenten rose in the second year of pot cultivation depending on CaCO3 dose 

introduced to substrate and fertilizer solution concentration applied in top dressing, cm 

Tabela 4. Wysoko&' ciemiernika wschodniego w drugim roku uprawy w doniczkach w zale!no&ci 

od dawki CaCO3 wprowadzonej do pod o!a i st)!enia roztworu nawozu stosowanego 

pog ównie, cm 

Date of measurement – Termin pomiaru 

21.06.2007 13.08.2007 16.10.2007 

concetration  

of fertilizer 

st)!enie nawozu % 

concetration  

of fertilizer 

st)!enie nawozu % 

mean 

&rednia 

concetration  

of fertilizer 

st)!enie nawozu % 

Dose of 

Dawka 

CaCO3·dm-3 

0.1 0.3 

mean 

&rednia

0.1 0.3  0.1 0.3 

mean 

&rednia 

2.5 21.4 a* 26.1 c 23.7 C 23.5 d* 22.5 d 23.0 D 20.1 b* 22.4 c 21.3 D 

5.0 21.7 ab 24.3 bc 23.0 BC 21.6 cd 21.1 cd 21.4 C 19.3 b 19.6 b 19.4 C 

7.5 21.7 ab 22.2 ab 22.0 B 18.7 b 21.0 cd 19.9 B 16.1 a 18.3 b 17.2 B 

10.0 19.4 a 20.6 a 20.0 A 16.7 a 19.9 bc 18.3 A 14.4 a 16.0 a 15.2 A 

Mean 

(rednia 
21.0 a 23.3 b  20.2 a 21.1 b  17.5 a 19.1 b  

 

*Explanations as in Table 1 – Obja&nienia jak w tabeli 1.  
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In the second year of cultivation a significant effect of the CaCO3 dose and the con-

centration of fertilizer solution used in top dressing on the height of plants was observed 

at all measurement dates (tab. 4). In contrast, the number of leaves depended only on the 

concentration of fertilizer solution used in top dressing (tab. 5). Plants which were top-

dressed with fertilizer at a concentration of 0.3% were on average by 0.9–2.3 cm taller 

and had by 2.8–3.7 more leaves in comparison to plants top-dressed with fertilizer at 

a concentration of 0.1%. Although plant height was reduced as a result of a change in 

habit towards the end of vegetation, in October a bigger difference was recorded 

(6.1 cm) in comparison to June (3.7 cm) between the tallest plants growing in the sub-

strate at a dose of 2.5 g#dm-3 CaCO3 and the lowest at a dose of 10 g#dm-3 CaCO3. In 

August and in October significant differences were observed between plants at the ap-

plication of each of the calcium carbonate doses.  

A significant effect of liming and top dressing on growth of one-year old plants of 

a hybrid Helleborus × hybridus grown in containers on a pine bark substrate was also 

shown by Kraus and Warren [2002]. Hellebores grew best when the lowest dolomite 

lime dose was added to the substrate at the highest fertilizer concentration applied in top 

dressing. 

Table 5. The number of leaves in lenten rose in the second year of pot cultivation depending on 

CaCO3 dose introduced to substrate and fertilizer solution concentration applied in top 

dressing 

Tabela 5. Liczba li&ci u ciemiernika wschodniego w drugim roku uprawy w doniczkach w zale!-

no&ci od dawki CaCO3 wprowadzonej do pod o!a i st)!enia roztworu nawozu stosowa-

nego pog ównie 

Date of measurement – Termin pomiaru 

21.06.2007 13.08.2007 16.10.2007 

concetration  

of fertilizer 

st)!enie nawozu % 

concetration  

of fertilizer 

st)!enie nawozu % 

concetration  

of fertilizer 

st)!enie nawozu % 

Dose of 

Dawka 

CaCO3·dm-3 

0.1 0.3 

mean 

&rednia

0.1 0.3 

mean 

&rednia

0.1 0.3 

mean 

&rednia 

2.5 8.7 a* 14.1 b 11.4 A 11.3 a* 14.0 a 12.7 A 9.1 a* 10.7 a 9.9 A 

5.0 10.5 ab 14.3 b 12.4 A 12.4 a 13.8 a 13.1 A 10.3 a 12.0 a 11.2 A 

7.5 10.5 ab 13.9 b 12.2 A 10.8 a 14.8 a 12.8 A 8.4 a 12.4 a 10.4 A 

10.0 9.9 ab 12.2 ab 11.1 A 9.7 a 13.0 a 11.4 A 7.9 a 11.6 a 9.7 A 

Mean 

(rednia 
9.9 a 13.6 b  11.1 a 13.9 b  8.9 a 11.7 b  

 

*Explanations as in Table 1 – Obja&nienia jak w tabeli 1.  

 

 

In our experiment it was shown that at the end of cultivation at a dose of 2.5 g#dm-3 

CaCO3 the substrate pH was 4.86–5.87, which Cregan [1981] defined as strongly acid 

and medium acid reaction. This substrate had an advantageous effect on plant growth, 

although under natural site conditions for this species soil usually has a neutral reaction. 

A similar dependence was found by Kolasi"ski [2004] when growing dawn redwoods in 

containers. In this experiment it was shown that plants grew best at pH of 5.0–5.5, 

whereas under natural conditions the soil pH of 7.0–7.6 is the most favourable. 



Table 6. Evaluation of flowering of lenten rose in the second year of pot cultivation depending on CaCO3 dose introduced to substrate and fertilizer 

solution concentration applied in top dressing  

Tabela 6. Ocena kwitnienia ciemiernika wschodniego w drugim roku uprawy w doniczkach w zale no!ci od dawki CaCO3 wprowadzonej do pod"o a 

i st# enia roztworu nawozu stosowanego pog"ównie  

 

Number of florescences 

Liczba kwiatostanów 

Length on peduncle 

D"ugo!$ szypu"y kwiatostanowej, 

(cm) 

Number of flowers and buds 

Liczba kwiatów i p%ków 

Flower diameter 

&rednica kwiatu (cm) 

concetration of fertilizer 

st# enie nawozu % 

concetration of fertilizer 

st# enie nawozu % 

concetration of fertilizer 

st# enie nawozu % 

concetration of fertilizer

st# enie nawozu % 

Dose of 

Dawka 

CaCO3·dm-3 

0.1 0.3 

mean 

!rednia 
0.1 0.3 

mean 

!rednia 
0.1 0.3 

mean 

!rednia 
0.1 0.3 

mean 

!rednia 

2.5 1.3 a* 1.7 a 1.5 A 19.1 a* 16.9 a 18.0 A 3.5 a* 5.8 b 4.6 A 6.1 abc* 6.0 abc 6.0 A 

5.0 1.2 a 2.2 ab 1.7 A 18.0 a 19.4 a 18.7 A 3.2 a 6.5 b 4.8 A 5.7 ab 6.4 bc 6.1 A 

7.5 1.2 a 3.0 b 2.1 A 18.2 a 17.7 a 18.0 A 2.7 a 6.0 b 4.3 A 5.3 a 6.8 c 6.0 A 

10.0 1.3 a 1.3 a 1.3 A 18.3 a 17.6 a 17.9 A 3.6 a 3.8 a 3.7 A 6.4 bc 6.8 c 6.6 A 

Mean 

&rednia 
1.3 a 2.1 b  18.4 a 17.9 a  3.2 a 5.5 b  5.9 a 6.5 b  

 

*Explanations as in Table 1 – Obja!nienia jak w tabeli 1.  
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Table 7. Phenology of flowering of lenten rose in the second year of pot cultivation (2008) 

depending on CaCO3 dose introduced to substrate and fertilizer solution concentration 

applied in top dressing 

Tabela 7. Fenologia kwitnienia ciemiernika wschodniego w drugim roku uprawy (2008) w do-

niczkach w zale!no&ci od dawki CaCO3 wprowadzonej do pod o!a i st)!enia roztworu 

nawozu stosowanego pog ównie  

Date – Data 

onset of flowering 

pocz$tku kwitnienia 

anthesis 

pe ni kwitnienia 

concetration of fertilizer 

st)!enie nawozu % 

concetration of fertilizer 

st)!enie nawozu % 

Dose of 

Dawka 

CaCO3·dm-3 

0.1 0.3 

mean 

&rednia 
0.1 0.3 

mean 

&rednia 

2.5 29.02 25.02 27.02 9.03 3.03 6.03 

5.0 1.03 18.02 24.02 9.03 26.02 3.03 

7.5 7.03 20.02 28.02 11.03 3.03 7.03 

10.0 21.02 22.02 22.02 10.03 3.03 7.03 

Mean 

(rednia 
29.02 21.02  10.03 2.03  

 
 

Flowering of lenten rose was not significantly affected by the dose of calcium car-

bonate used to deacidify high moor peat. Certain trends were only observed in compari-

son to plants grown using the other calcium carbonate doses. Plants grown in a substrate 

to which 5.0 g#dm-3 CaCO3 were added reached anthesis the fastest (tab. 7) and had the 

longest peduncles with the biggest number of flowers and buds (tab. 6). In turn, the 

biggest number of peduncles was recorded in plants grown at 7.5 g#dm-3 CaCO3, while 

plants grown at 10 g#dm-3 CaCO3 began flowering the earliest and their flowers had the 

biggest diameter. A significant effect on flowering of lenten rose was recorded for the 

concentration of fertilizer used in top dressing (tables 6 and 7). Plants fertilized at 

a higher concentration of 0.3% flowered a week earlier, had more peduncles, flowers 

and buds, while their flowers had bigger diameter in comparison to plants fertilized with 

a 0.1% solution. Fertilizer concentration had no effect on the length of the peduncle.  

CONCLUSIONS 

1. The dose of CaCO3 used to deacidify high moor peat had a significant effect on 

the height of lenten rose irrespective of the age of plants. In the first and second year of 

pot cultivation the tallest plants were produced on a substrate, to which calcium carbon-

ate was applicated at a dose of 2.5 g#dm-3 CaCO3, while the lowest plants at a dose of 

10 g#dm-3 CaCO3.  

2. The number of leaves and flowering of lenten rose did not depend on the amount 

of calcium carbonate applied in a substrate.  

3. Fertilization of lenten rose with Peters Professional PL Special (15:11:29) at 

a concentration of 0.3% made it possible to produce taller plants, with a larger number 

of flowers, and exhibiting earlier and more abundant flowering in comparison to plants 

fertilized with a 0.1% solution.  
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Acta Sci. Pol.

WZROST  I  KWITNIENIE  CIEMIERNIKA  WSCHODNIEGO  (Helleborus 

orientalis Lam.)  W  ZALE NO!CI  OD  DAWKI  W"GLANU  WAPNIA   
I  NAWO ENIA  POG#ÓWNEGO  PETERS  PROFESSIONAL  SPECIAL 

Streszczenie. Rozsad) i m ode ro&liny ciemiernika wschodniego (Helleborus orientalis 

Lam.) uprawiano przez dwa lata (2006–2007) w pojemnikach, w pod o!u torfowym, które 

odkwaszono w)glanem wapnia w dawkach (g·dm-3): 2,5; 5,0; 7,5; 10,0. W obr)bie ka!dej 

dawki CaCO3 podzielono ro&liny na 2 grupy, jedn$ nawo!ono roztworem o ni!szym 

(0,1%), a drug$ o wy!szym (0,3%) st)!eniu nawozu Peters Professional PL Special 

(15:11:29). Dawka CaCO3 zastosowana do odkwaszania torfu wysokiego mia a istotny 

wp yw na wysoko&' ro&lin niezale!nie od ich wieku. W pierwszym i w drugim roku 

uprawy w doniczkach uzyskano najwy!sze ro&liny w pod o!u, do którego dodano w)glan 

wapnia w dawce 2,5 g#dm-3 CaCO3, a najni!sze przy dawce 10 g#dm-3 CaCO3. Liczba li&ci 

i kwitnienie ciemiernika wschodniego nie zale!a y od ilo&ci w)glanu wapnia zastosowa-

nego do pod o!a. Nawo!enie ciemiernika wschodniego nawozem Peters Professional PL 

Special (15:11:29) o wy!szym st)!eniu (0,3%) pozwoli o uzyska' wy!sze ro&liny, z wi)k-

sz$ liczb$ li&ci oraz z wcze&niejszym i obfitszym kwitnieniem 

 

S$owa kluczowe: Helleborus orientalis, wzrost, kwitnienie, dawka CaCO3, nawo!enie 

pog ówne 
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