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Abstract

A study on azalea (Rhododendron L.), ’Kilian’ and
‘Persil®, was conducted in 2009-2010. Plants were grown
in pots in the open air, in a peat substrate with a pH of 4.8.
The effect of the following fertilization methods was studied:
I — traditional fertilization (single fertilizers were applied in
2 rates); II — a slow-release fertilizer (Hortiform pH); III — com-
bined fertilization (% of the rate of nutrients was applied in the
form of single fertilizers and % in the form of Hortiform pH).
The slow-release fertilizer Hortiform pH and combined ferti-
lization were applied once in each study year when filling the
pots with growing medium. Fertilizers were applied at the basic
rate (D1) and at a twice higher rate (D 2). In the first year of
cultivation, the study showed no significant effect of fertiliza-
tion method on shoot length in both azalea cultivars, whereas
in the second year the longest shoots were found after applica-
tion of the slow-release fertilizer Hortiform pH. In both years of
the study, significantly longer shoots were found in the cultivar
‘Persil’ after application of the lower fertilizer rate (D1) than
after application of the higher fertilizer rate (D2). On the other
hand, the study showed that the fertilizer rate had no effect on
shoot length in ‘Kilian’. After application of the higher fertili-
zer rate, a higher content of nitrogen and potassium as well as
a lower content of phosphorus, calcium, and magnesium were
determined in the leaves of both cultivars. The study found the
following percentages to be the optimal nutrient content in aza-
lea leaves: 1.88 —2.20% N; 1.0 — 1.7% K; and 0.60% — 1.20%
Ca, while the phosphorus content of 0.09 — 0.25% and the ma-
gnesium content of 0.14 — 0.25% were shown to be the lower
limit for optimal plant nutrition. After the end of the growing
season, a low content of all nutrients in the medium was found
in both study years, irrespective of the applied fertilizer rate and
fertilization method.
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INTRODUCTION

Azaleas and rhododendrons have found a per-
manent place in gardens and parks across Poland.
Their inflorescences are characterized by a beautiful
palette of colours at the turn of May and June (Choj-
nowska and Chojnowski, 2003). Attention is
also attracted to high winter hardiness of azalea under
temperate climate conditions. This is confirmed by the
occurrence of yellow azalea (Rhododendron luteum
Sweet.) in the wild in the village of Wola Zarcycka
near Lezajsk in the Podkarpacie region (Czekal-
ski, 1986, 2008).

Plants of the family Ericaceae, such as Andro-
meda, Calluna, Erica, Kalmia, and Pieris, have low
nutritional requirements. The genus Rhododendron
is also included in this group (Aendekerk, 1999).
Nutrient-poor soils are the natural growth environment
for azaleas and rhododendrons (W ¢ gtowski, 1990;
Berg and Heft, 1992).

Research and nursery practice prove that the
supply of a proper amount of nutrients stimulates these
species to growth (B1i et al. 2007).

A characteristic environmental factor for plants
of the family Ericaceae is pH whose optimal range is
between4.0and 5.5 (Aendekerk, 1997). However,
it has been shown that small amounts of calcium are
required in order to ensure proper growth and develop-
ment of plants. But too high amounts of this element
cause in rhododendrons root reduction and iron-defi-
ciency-induced chlorosis (Chaanin and Preil,
1994; Preil and Ebbinghaus, 1994).

Intensive nitrogen fertilization has a positive ef-
fect on plant growth and leaf chlorophyll content. The
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leaf blades of these plants are characterized by a dark
green colour. However, too low rates of nitrogen re-
duce plant growth and development. Light green leaf
colour, caused by low chlorophyll content, and leaf
fall have been shown to occur after application of 0 to
50 kg N x ha' (A1t et al. 1994). Rates higher than
100 kg N x ha! can be a cause of increased suscepti-
bility to fungal diseases and reduced winter hardiness
(Witt, 1994; Muras and Lukosek, 2000).

The production of good quality azalea seedlings
requires appropriate fertilization. In practice, single mi-
neral fertilizers and compound fertilizers, among other
slow-release fertilizers, are used for fertilization. Slow-
-release fertilizers include non-controlled release ferti-
lizers and controlled release fertilizers (CRF). The type
of coating, temperature, and substrate moisture con-
tent are the factors that determine controlled nutrient
release (Chohura, 2004). The application of these
fertilizers reduces the amount of nutrients leached to
groundwater with rainfall (Stuart etal. 1995).

The aim of the present study was to determine
the effect of different methods of application of mine-
ral fertilizers and their rates (the basic rate and a twice
higher rate) on the growth and nutritional status of two
azalea cultivars during the first two years of cultivation.

MATERIALS AND METHODS

The study on azalea (Rhododendron L.) ‘Ki-
lian’ with orange and salmon coloured inflorescen-
ces and the white coloured ‘Persil’, was conducted in
2009-2010.

The initial material comprised one-year in vi-
tro propagated seedlings. The plants were grown in
pots in the open air. Peat with an initial pH of 4.6 was
used as growing medium, which was limed to a pH of
4.8 by applying 2 g of CaCO, x dm”. In the first year
of the study (2009), the plants were planted in 2 dm?
pots, while in the second year (2010) in 5 dm® pots.
Throughout the entire growing season, the plants were
watered using a drip irrigation system. The experiment
was set up as a completely randomized design in eight
replications. The experimental unit was one plant.

The examined factors were as follows:

— fertilization method;

— fertilizer rate;

— cultivar.

Three fertilization methods were used: I — tra-
ditional fertilization (single fertilizers were applied at
2 rates); II — a slow-release fertilizer, Hortiform pH,
was applied once when filling the pots with growing
medium: III — combined fertilization in which L of the
rate of nutrients was applied in the form of single fer-
tilizers and I in the form of Hortiform pH when filling
the pots with growing medium.

Fertilizers were applied at two rates: the basic
rate (D1) and a twice higher rate (D2). Irrespective of
fertilization method, in each study year the following
amounts of nutrients were supplied when the rate D1
was used (g x dm™ of medium): N — 0.78; P — 0.16;
K -0.60; Mg —0.24, as well as the following micronu-
trients (mg x dm?): Fe —20.00; Cu — 13.20; Zn - 0.74;
Mn - 5.10; B — 1.60; Mo — 3.60. A double amount of
nutrients was supplied with the rate D2 was used.

Single fertilizers were applied in the following
form: NH,NO; 34% N; KNO; 15.5% N; 37.3% K;
Ca(H,PO,), x H,0 (20.2% P); MgSO, x H,0O (17.4%
Mg); Fe — EDTA; CuSO, x 5 H,0; ZnSO, x 7 H,0;
MnSO, x H,0; H;BO; (NH,){Mo0,0,, x 4 H,O. The
slow-release fertilizer Hortiform pH had the follo-
wing composition: N — 17%; P — 3.52%; K — 11.2%;
Mg — 1.8%; B — 0.01%; Co — 0.002%; Cu — 0.01%;
Fe — 0.1%. This fertilizer contains nitrogen in the form
of slowly soluble ureaform.

Biometric measurements of the plants were
made on the designated current year’s shoots every
10 days, starting from 3 July and continuing until 10
September in 2009 and from 26 May until 19 August
in 2010. In 2010 the measurement period was shor-
tened, since the results obtained in 2009 showed that
long shoots of azalea finished their growth around the
middle of August.

Leaves were collected for analysis in the 2nd
decade of August 2009 and 2010. Healthy and fully
developed leaves were sampled from the middle part
of the current year’s shoots. Leaf samples were dried at
a temperature of 60-70°C and ground. Subsequently,
the following was determined:

— total nitrogen by the Kjeldahl method in a Foss

Tecator digestion system.

After plant material mineralization at 550°C, the
following was determined:

— phosphorus colourimetrically with ammo-
nium-vanadium-molybdate (Thermo, Evolu-
tion 300) as well as potassium, calcium, and
magnesium by AAS (Ostrowska et al
1991).

In the substrate, the following were determined
in 0.03 M CH;COOH extract: N-NH,, N-NO; by the
Bremner distillation method modified by Starck, pho-
sphorus, potassium, calcium, and magnesium using the
same method as in the case of the plant material, S-SO,
with BaCl,, Cl with AgNO;, pH in H,0, and salt con-
centration (EC) conductometrically.

The results were statistically analysed by ana-
lysis of variance. The significance of differences was
evaluated by Tukey’s multiple confidence intervals
and LSDs were calculated at a significance level of

=0.05.
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RESULTS AND DISCUSSION

The results on the effect of different fertili-
zation methods and fertilizer rates on the growth of
azalea shoots are shown in Table 1. In the first year
(2009), the study found no significant effect of fertili-
zation method on shoot length in both azalea cultivars,
whereas in 2010 this factor was shown to significantly
affect shoot length. The longest shoots were found in
the cultivar ‘Persil’ after application of the slow-rele-
ase fertilizer Hortiform pH (12.7 cm), slightly shor-
ter ones after application of combined fertilization
(10.6 cm), and the shortest ones after application of
traditional fertilization (8.8 cm). A similar effect of
fertilization method was shown in ‘Kilian’ in the case
of which shoot length was, respectively: 15.9 cm,
15.1 cm, and 13.5 cm (Table 1). Thus, in both culti-
vars the shortest shoots were recorded after applica-
tion of traditional fertilization in the form of single
mineral fertilizers.

Different fertilizer rates significantly affected
shoot length only in the case of the cultivar ‘Persil’.
In both years of the study, significantly longer sho-
ots were found after application of the lower fertili-
zer rate (D1), compared to the higher one (D2). This
relationship shows that ‘Persil’ has lower nutritional
requirements, since after application of the higher rate
(D2) the plants responded with growth inhibition, irre-
spective of the fertilization method. Moreover, in the
treatments in which the traditional fertilization method
and the double fertilizer rate were used about 20% of
plants were eliminated in the second year of the study.
In the cultivar ‘Kilian’, different fertilizer rates were
not found to have a significant effect on the length of
azalea shoots (Table 1).

The nutritional status of the plants was evalu-
ated based on an analysis of leaves sampled for assay
in the second decade of August. In the leaves of the
azalea ‘Persil’, on average 1.89% N-total, 0.13% P,
1.10% K, 0.76% Ca, and 0.16% Mg were recorded,
while in the leaves of cv. ‘Kilian’ 2.17% N-total,
0.16% P, 1.30% K, 1.06% Ca, and 0.22% Mg. The le-
aves of ‘Kilian” were shown to have a higher nutrient
content than ‘Persil’.

The basic fertilizer rate (D1) and the double rate
(D2) differentiated the chemical composition of the
plants. After application of the higher fertilizer rate, the
cultivar ‘Persil” was found to have a higher content of
nitrogen and potassium, thus the nutrients that are taken
up quickly and easily by plants, and a lower content of
phosphorus, calcium, and magnesium. Furthermore, the
study showed a beneficial effect of the lower fertilizer
rate (D1) in the form of Hortiform pH on shoot length
only in this cultivar. The average leaf nitrogen content
was 1.74% N-total, which would be evidence of the

optimal nitrogen content in ‘Persil’, since the higher rate
(D2) reduced shoot growth (Table 1, Fig.1). A similar
relationship was found in the leaves of ‘Kilian’, though
after application of the higher rate (D2) the plants took
up substantially larger amounts of these nutrients than
in ‘Persil” (Fig. 2). This proves that the cultivar ‘Kilian’
is characterized by a higher growth rate, since the leaf
nitrogen content was 1.90% N (D1) and 2.43% N (D2).
Taking into account the absence of differences in shoot
length, this content should be considered to be optimal
for this cultivar.

The study conducted by Bri et al. (1992) de-
monstrates that the nutrient content in the leaves of
evergreen azalea was determined by the rate of ferti-
lizer applied. The leaf total N content was shown to
be higher in the case of fertilization with a higher rate
of compound fertilizers. According to Czekalski
(2011/2012), nitrogen is best supplied to plants in the
ammonium form, as it is more beneficial to the plants
in question than the nitrate form. Rhododendrons take
up significantly more ammonium nitrogen and the
other nutrients are taken up more slowly in the pre-
sence of this form and the soil does not become deaci-
dified. According to Bre$ et al. (1997), the standard
nitrogen content in azalea leaves ranged 2.3% — 2.8%
N. On the other hand, Aendekerk (1997) found
that the optimal nitrogen content in azalea leaves was
1.64 % N.

The phosphorus content in azalea leaves was
differentiated by fertilization method and it ranged
from 0.09% P after application of the slow-release fer-
tilizer to 0.24% P after application of traditional ferti-
lization. These results show that phosphorus contained
in Hortiform pH was not easily available to plants.
This relationship occurred in both cultivars (Figs. 3
and 4). A content below 0.15% P is considered to be
the critical phosphorus content in the indicator parts
of azalea, while the standard content is from 0.20 to
0.40% P (Bres et al. 1997). According to Aende-
kerk (1997), the optimal phosphorus content in aza-
lea leaves is 0.25-0.41% P, whereas plants exhibiting
phosphorus deficit have from 0.06% to 0.11% P in the-
ir leaves. Thus, the leaf content of this element in the
present study should be rated as low.

The leaf potassium content in the azalea culti-
vars studied ranged from 0.94% to 1.70% K. As men-
tioned before, the highest amount of potassium was
recorded in the plants after application of traditional
fertilization. Furthermore, the plants fertilized with
the double fertilizer rate were shown to have a signi-
ficantly higher content of this nutrient (Figs 1 and 2),
whereas the fertilization method significantly influen-
ced the content of this element only in the leaves of
the cultivar ‘Kilian’. The level of 0.9% — 1.5 % K is
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reported to be the optimal potassium content for azalea
by Bres et al. (1997), while according to Aende-
kerk (1997)itis 1.1% — 2.3% K. Deficiency symp-
toms are observed when the leaf potassium content
for the genus Rhododendron is 0.19% — 0.5% K. The
present study demonstrates that fertilization with the
lower fertilizer rate fully meets the potassium require-
ments of the plants.

The calcium content in azalea leaves was from
0.68% to 1.21% Ca. It should be stressed that the cal-
cium content in the plants after application of the lower
fertilizer rate (Figs 1 and 2) and after application of
Hortiform pH was higher (Figs 3 and 4). Bre§ et al.
(1997) say that the range between 0.5% and 1.5% Ca
is the standard content. Therefore, the calcium content
after application of the lower fertilizer rate should be
considered to be optimal.

The magnesium content in the studied plants
ranged from 0.14% to 0.25% Mg. According to Bre §
et al. (1997), the level of 0.17% Mg should be consi-
dered to be the critical magnesium content in azalea
leaves, while the standard content is from 0.2% to 0.4
% Mg. According to Aendekerk (1997), the opti-
mal magnesium content for the genus Rhododendron
is in the range from 0.3 to 0.6% Mg. In the present stu-
dy, the plants of both cultivars fertilized with the lower
rate took up magnesium at an optimal amount, where-
as the double rate reduced the uptake of this nutrient
(Figs 1 and 2). The lower content of calcium and ma-
gnesium in the leaves of plants fertilized with the hi-
gher fertilizer rate can result from the antagonistic ef-
fect of other dietary minerals.

The analysis of the growing medium was desi-
gned to evaluate its nutrient availability after the end
of the growing season and substrate samples were the-
refore collected for analysis in October. The obtained
results are shown in Tables 2 and 3.

In both years of the study, trace amounts of
mineral nitrogen were found in the substrate, which
is evidence that it has been completely used up in the
growing medium or leached outside the root zone, hen-
ce these results are not included in Tables 2 and 3.

In 2009 the phosphorus content was from 11 to
122 mg P dm?, but its highest content was found in
the substrate after application of the higher fertilizer
rate in traditional form (Table 2). In 2010 phosphorus
content in the medium outside the detection limit of

the method applied was observed, irrespective of the
rate of fertilizers and the method of their application
(Table 3).

The potassium content in the medium ranged
from 19 to 163 mg K x dm™. In 2009 the potassium
content in the medium was most differentiated by ferti-
lization method; its lowest content was found after ap-
plication of Hortiform pH, while the highest one after
application of traditional fertilization (Table 2).

Calcium was supplied to the substrate in all
treatments at one level before the establishment of
the experiment, setting the value of pH at 4.8. After
the first growing season, the calcium content in the
medium was from 955 to 1751 mg Ca x dm™ and the
value of pH ranged from 5.61 to 5.96. The study did
not reveal an unambiguous effect of the investigated
factors on calcium content and pH in 2009. On the
other hand, in 2010 a much lower content of calcium
in the medium and a decrease in pH were found (Ta-
ble 3).

The sulphur content in the medium was from
17 to 176 mg S-SO, x dm™, while the chlorine content
from 0 mg to 120 mg Cl x dm™. Both the chlorine and
sulphur content did not exceed the permissible con-
tent of these nutrients for peat substrates (Bre $ et al.
1997).

Fertilization in nursery culture is extremely
important, since flowering and flower bud set can be
stimulated in the genus Rhododendron by applying
proper rates of nitrogen and potassium (Stuart et al.
1995; Bielenin and Matysiak, 2004). On the
other hand, an excess of nitrogen has a negative effect
on winter hardiness, in particular in evergreen azalea
Rhododendron x kuruje (Hennin g et al. 2008).

The following values are given as the optimal
levels of mineral nutrients in the substrate for the ge-
nus Rhododendron during the growing period (mg x
dm®): 50-100 N-NO;; 40-80 P; 100-150 K; 50-70 Mg
(Konczak-Kornatowska, 2009).

In the present study, the following amounts of
nutrients were supplied when the rate D1 was applied
(mg x dm): 100 N; 40 P; 150 K; 60 Mg, while these
amounts were two times higher in the case of the rate
D2. The low content of nutrients in the substrate sho-
uld be noted in the years 2009 and 2010 after the end
of the growing season, irrespective of the fertilizer rate
applied.
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Table 1
Effect of fertilization method and fertilizer rate on shoot growth in the azalea ‘Persil’ and ‘Kilian” in 2009-2010
Cultivar ‘Persil’ ‘Kilian’
. Shoot length (cm) Shoot length (cm)
Fertilization method (A) Fertilizer rate Mean Mean
B) 2009 2010 °TYears o509 g9 Ofyears
D1 11.2 13.0 12.1 104 17.0 13.7
Conventional
D2 8.0 3.0 5.5 11.6 15.0 13.3
Mean for conventional fertilization 9.6 8.0 8.8 11.1 16.0 13.5
D1 12.0 21.0 16.5 11.3 21.0 16.1
Slow-release fertilizer
D2 6.8 11.0 8.9 10.4 21.0 15.7
Mean for slow-release fertilizer 9.4 16.0 12.7 10.9 21.0 159
DI 12.5 17.0 14.8 10.1 17.0 13.6
Combined
D2 7.6 5.0 6.3 14.0 19.0 16.5
Mean for combined fertilization 10.1 11.0 10.6 12.1 18.0 15.1
Mean for cultivar 9.7 11.7 10.7 11.3 18.3 14.8
D1 11.9 17.0 14.5 10.6 18.3 14.5
Mean for fertilizer rate
D2 7.5 6.3 6.9 12.0 18.3 15.2
for fertilization method (A) n.s 4.2 n.s 3.9
LSD (s, for fertilizer rate (B) 0.8 2.9 n.s. n.s.
for AxB n.s. n.s. n.s. n.s.
Table 2
Content of P, K, Ca, Mg, S-SO4, Cl (mg dm™), pH @20), and EC in the medium in October 2009
Cultivar Rate Fertilization method P K Ca Mg S-S0, Cl pH mSxcm’
Conventional 62 86 1751 133 91 57 5.96 0.23
D1 Slow-release fertilizer 25 20 999 82 54 75 5.83 0.20
% Combined 20 28 969 87 66 34 5.75 0.22
& Conventional 40 82 696 127 78 45 5.68 0.20
D2 Slow-release fertilizer 11 20 1097 77 60 46 5.76 0.15
Combined 20 25 982 79 50 63 5.84 0.12
Conventional 65 86 1018 114 149 76 5.95 0.36
D1 Slow-release fertilizer 14 21 1341 78 137 51 5.85 0.31
.§ Combined 16 22 955 72 117 50 5.82 0.22
v Conventional 122 163 954 169 176 51 5.61 0.47
D2 Slow-release fertilizer 12 19 1248 66 164 52 5.85 0.37
Combined 38 27 1099 79 158 6 5.79 0.32
D1 33 44 1172 94 102 57 0.25
Mean for rate
D2 40 56 1013 99 114 44 0.27
‘Persil’ 30 43 1082 97 66 53 0.19
Mean for cultivar
‘Kilian’ 44 56 1102 96 150 48 0.34
Conventional 72 104 1105 135 124 57 0.31
Mean for .
fertilization method Slow-release fertilizer 15 20 1171 76 103 56 0.26
Combined 23 25 1001 79 98 38 0.22
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CONCLUSIONS

1. In the first year of cultivation of container-grown
azaleas, no significant effect of fertilization on sho-
ot length was found in both azalea cultivars, whe-
reas in the second year of cultivation significantly
longer shoots were found in both cultivars after
application of the slow-release fertilizer (Hortiform

pH), compared to the other fertilization methods.

2. In both years of the study, significantly longer sho-
ots were found in the ‘Persil’ after application of
the lower fertilizer rate (D1). The study found no

effect of the fertilizer rate on shoot length in the
‘Kilian’.

3. After application of the higher fertilizer rate, a hi-
gher content of nitrogen and potassium as well as
a lower content of phosphorus, calcium, and ma-
gnesium were detected in the leaves of both azalea
cultivars.

Acknowledgements

Research supported by the Ministry of Science
and Higher Education of Poland as the part of statutory



130

Zenia Michatojé, Michat Koter

activities of Department of Cultivation and Fertiliza-
tion of Horticultural Plants, University of Life Scien-
ces in Lublin.

REFERENCES

Aendekerk T. 1997. Fertilization guide for nursery crops.
Boomteelt Praktijkonderzoek, Boskoop, Netherlands.

Aendekerk T.1999. Adviesbasis voor de bemesting van bo-
omkwekerijgewassen, pot- en containerteelt. Boomteelt
Praktijkonderzoek, Boskoop, Netherlands.

Alt D., Hinrichs H., Kohstall H. 1994. Influence of
increasing amounts of nitrogen on Rhododendron. Acta
Hort., 364, V International Rhododendron Conference:
89-94.

Berg J., Heft.1992. Rhododendron und Immergriine Laub-
geholze. Verlag Ulmer, Stuttgart.

Bi G., Scagel C.F., Fuchigami L.H., Regan R.P.
2007. Differences in growth, and nitrogen uptake and
storage between two container-grown cultivars of Rho-
dodendron. J. Environ. Hort. 25(1): 13-20.

Bielenin M., Matysiak B.2004. Effect of nutrition on

growth and flower bud formation of Rhododendron cul-

tivated on ebb and flow benches. Folia Hort. Ann. 16 (1):

101-105.

W., Golcz A., Komosa A., Kozik E.,

Tyksiiski W. 1997. Nawozenie roslin ogrodni-

czych cz. 1. Diagnostyka potrzeb nawozowych. Wyd.

AR Poznan. (in Polish)

Bri R.E., Bilderback T.E., Conner J.L. 1992.
The effect of selected controlled release fertilizers on
azalea leaf retention. SNA Research Conference — vol.
37: 60-64.

Chaanin A., Preil W. 1994. Influence of bicarbonate on
iron deficiency chlorosis in Rhododendron Acta Hort.,
364, V International Rhododendron Conference: 71-77.

Chohura P. 2004. Nawozy wolnodziatajace dla produkcji
szkotkarskiej. IX Ogél. Konf. Szkétk. ,,Miejsce polskie-
go szkotkarstwa w Unii Europejskiej”, Skierniewice,
18-19 lutego: 55-59. (in Polish)

Chojnowska E., Chojnowski M. 2003. Azalie, r6-
zaneczniki wrzosy 1 inne wrzosowate. Multico Oficyna
Wydawnicza, Warszawa. (in Polish)

Bres

Czekalski M. 2011/2012 Wymagania pokarmowe i nawo-
zenie r6zanecznikéw. / Nutritional requirements and fer-
tilization of rhododendrons. Erica Polonica 20: 53-58.
(in Polish)

Czekalski M. 2008. Wrzosy, wrzosce i inne rosliny wrzo-
sowate, PWRIL, Poznan. (in Polish)

Czekalski M. 1986. O pochodzeniu, rozmieszczeniu, eko-
logii i zmiennosci rézanecznika zéttego (Rhododendron
luteum Sweet) w swietle najnowszych badan. / On the
origin, distribution, ecology, and variation of yellow aza-
lea (Rhododendron luteum Sweet) in the light of the most
recent research. Wiad. Bot., 30(2): 177-182. (in Polish)

Henning F.P., Smalley T.J., Lindstrom O.M.,
Ruter J.M. 2008. Effects of Fall Fertilization on

Freeze Resistance, Flowering, and Growth of “Hinode-
giri” Azalea. J. Environ. Hort., 26(3): 135-138.

Konczak-Kornatowska B. 2009. Podstawy zalecei
nawozowych w ogrodnictwie Podrecznik dla pracowni
ogrodniczych stacji chemiczno-rolnych. Krajowa Stacja
Chem.-Rol. w Warszawie. (in Polish)

Muras P., Lukosek J. 2000. Mrozoodpornos¢ lisci ré-
zanecznikow (Rhododendron L.). / Cold hardiness of
leaves of rhododendrons (Rhododendron L.). Erica Po-
lonica, 11: 45-51. (in Polish)

Ostrowska A., Gawlinski S., Szczubiatka Z.
1991. Metody analizy i oceny gleb i roslin. Inst. Ochr.
Srod., Warszawa. (in Polish)

Preil W., Ebbinghaus R. 1994. Breeding of lime tole-
rant Rhododendron rootstock. Acta Hort., 364, V Inter-
national Rhododendron Conference: 61-70.

Stuart L., Warren T.E., Bilderback T., Tyler H.
1995. Efficacy of three nitrogen and phosphorus sour-
ces in container-grown azalea production. J. Environ.
Hort.: 147-151.

Witt H.H. 1994. Nutrient supply of micro-propagated Rho-
dodendron hybrids under greenhouse conditions, Acta
Hort. 364, V International Rhododendron Conference:
95-100.

Wegltowski A.1990. Nawozenie mineralne rézanecznikéw
zawsze zielonych. / Mineral fertilization of evergreen
rhododendrons. Hasto Ogrod. 7: 20-21. (in Polish)

Wplyw zréznicowanego nawozenia
na wzrost i odzywianie
azalii wielkokwiatowej (Rhododendron L.)

Streszczenie

Badania dotyczace azalii (Rhododendron L.) od-
miany ‘Kilian’ oraz ‘Persil’ przeprowadzono w latach
2009-2010. Rosliny uprawiano w doniczkach na tere-
nie otwartym, w podlozu torfowym o pH 4,8. Badano
wplyw sposobu nawozenia: I — tradycyjny (pojedyncze
nawozy zastosowano w 2 dawkach); II — naw6z o spo-
wolnionym dziataniu (Hortiform pH); III — nawozenie
taczone (L dawki sktadnikéw pokarmowych w posta-
ci nawozéw pojedynczych oraz I w postaci Hortifor-
mu pH. Nawéz o spowolnionym dziataniu Hortiform
pH oraz nawozenie tgczone zastosowano jednorazowo
podczas napeiniania wazonéw podiozem w kazdym
roku badan. Nawozy zastosowano w dawce podstawo-
wej (D1) oraz dwukrotnie wigkszej (D 2). W pierw-
szym roku uprawy u obydwu odmian azalii stwierdzo-
no brak istotnego wpltywu sposobu nawozenia na dtu-
go$¢ pedow. Natomiast w drugim roku najdtuzsze pedy
wykazano po zastosowaniu nawozu o spowolnionym
dziataniu Hortiform pH. W obydwu latach badai po
zastosowaniu mniejszej dawki nawozéw (D1) stwier-
dzono istotnie dtuzsze pedy u odmiany ‘Persil’ niz po
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zastosowaniu wigkszej dawki nawozow (D2). Wykaza-
no natomiast brak wptywu dawek nawozéw na dtugosé
pedéw u odmiany ‘Kilian’. W lisciach obydwu odmian
po zastosowaniu wiekszej dawki nawozow oznaczono
wiekszg zawarto$¢ azotu i potasu, a mniejszg zawartos¢é
fosforu, wapnia i magnezu. Jako optymalng zawartos¢
sktadnikéw pokarmowych w lisciach azalii uznano:

1,88 — 2,20% N, 1,0 — 1,7% K i 0,60% — 1,20% Ca,
a zawartos¢ fosforu 0,09 — 0,25 % i magnezu 0,14 —
0,25 jako dolny zakres optymalnego odzywiania roslin.
Po zakoniczonym okresie wegetacji w obydwu latach
badan wykazano niskg zawartos¢ wszystkich sktadni-
kéw pokarmowych w podlozu niezaleznie od zastoso-
wanej dawki nawozow i sposobu nawozenia.
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