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ABSTRACT. In the experiment effects of Promalin and three foliar fertilizers on the growth and 
branching of maiden apple trees of the cultivars: ‘Jonagold’ and ‘Idared’ were compared. Addi-
tionally, the content of macroelements in the leaves of maiden apple trees of the cultivars men-
tioned above was assessed. The preparation Promalin significantly increased the number of long 
shoots of maiden trees of ‘Jonagold’ and the dwarf shoots of ‘Idared’ comparing with the control. 
At the same time it did not initiate the formation of flower buds. The foliar fertilizers used did not 
significantly differentiate the results of the growth and branching of maiden trees. However, they 
significantly increased the number of flower buds formed. The chemical agents applied via the 
foliage did not unambiguously influence the content of macroelements in the leaves of maiden 
apple trees cultivated in a nursery. 
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Introduction 

After planting in an orchard, well-grown and branched maiden trees begin fructifica-
tion early, which is of a great importance for the establishment of intensive orchards. 
Unfortunately, maiden trees of many cultivars form a small number of side shoots or did 
not form them at all. The superiority of branched maiden trees over unbranched ones 
was confirmed by many researchers (Van Oosten 1978, Shepherd 1979, Poniedziałek 
et al. 1993, Włodarczyk 1994, Poniedziałek et al. 1996, Chełpiński et al. 1998, 
Czynczyk 1998). Nowadays apple orchards are being established using mainly trees on 
dwarf rootstocks. Maiden trees on such rootstocks usually branch less (Jaumień et al. 
1992, Bootsma 1995, Słowiński and Sadowski 1996). 
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In the experiment, the effects of Promalin and three foliar fertilizers on the growth, 
branching and content of macroelements in the leaves of maiden apple trees of two 
cultivars in a nursery were compared. 

Material and methods 

Experimental plant material consisted of one-year maiden apple trees of the cultivars 
‘Idared’ and ‘Jonagold’ on the rootstock M 9. The experiment was carried out in the 
years 2003-2004, using a random block design with four replicates. In each of them, 25 
plants were treated with Promalin and fertilized via the foliage with urea at the concen-
tration of 0.5-1.0% (in the two latter dates the higher concentration was applied), 
Florovit at 0.5% and lime and magnesium saltpetre at 1.0%. Spraying with Promalin at 
a rate of 250 ml per 10 litres of water was conducted once in the third decade of June, 
when the maiden trees were about 60 cm high. The maiden trees were treated with foliar 
fertilizers five times in two-week intervals from mid-June to mid-August. In the second 
decade of August leaves from the middle part of long shoots were collected for chemi-
cal analyses of the content of macroelements. All the observations and measurements 
were performed for 25 maiden apple trees in each replicate. The height and the thick-
ness of the trunk (30 cm above the ground) were measured. The numbers of long shoots, 
dwarf shoots and flower buds formed were counted. The statistical analysis of the data 
obtained was carried out using a two-factorial analysis of variance followed by Dun-
can’s test at the probability level α = 0.05. 

Results and discussion 

The results of the thickness of maiden apple trees of the cultivars ‘Jonagold’ and 
‘Idared’ were not significantly differentiated depending on their treatment with Proma-
lin and different fertilizers applied via the foliage as compared to the control. ‘Jonagold’ 
maiden apple trees sprayed with Florovit and lime and magnesium saltpetre were mark-
edly thicker than the control ‘Idared’ maiden trees. The thickness of maiden trees de-
pended to a larger degree on the apple cultivar budded.  

A similar relation was observed for maiden trees’ height. ‘Jonagold’ maiden trees 
affected by the preparation Promalin were significantly higher than the ones untreated 
with any chemical agent. For ‘Idared’ maiden trees the results of their height did not 
differ depending on the treatment. ‘Jonagold’ maiden trees were significantly higher 
than ‘Idared’ ones (Table 1). 

‘Jonagold’ maiden trees treated with Promalin and of the control produced signifi-
cantly less flower buds than the remaining treatments, whose results did not differ.  
A similar relation was observed in ‘Idared’ maiden trees. The number of flower buds 
did not differ depending on a cultivar within the same treatments. Foliar fertilization of 
maiden trees beneficially affected the number of flower buds formed. 
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Table 1 
Thickness and height of maiden apple trees 

Grubość i wysokość okulantów jabłoni 

Cultivars – Odmiany 

thickness – grubość 
(mm) 

height – wysokość 
(cm) 

Chemical treatments 
Zastosowane środki chemiczne 

Jonagold Idared Jonagold Idared 

Promalin 12.2 bc* 11.1 ab 152.8 c 117.1 a 

Urea – Mocznik 12.3 bc 11.5 ab 146.5 bc 116.7 a 

Florovit 13.1 c 11.6 ab 141.7 bc 114.1 a 

Lime and magnesium saltpetre 
Saletra Ca-Mg 

13.2 c 11.5 ab 141.5 bc 115.0 a 

Control – Kontrola 12.0 bc 10.2 a 139.0 b 109.1 a 

*Means followed by the same letters within the characteristic do not differ significantly at α = 0.05. 
*Średnie oznaczone tymi samymi literami w obrębie analizowanych cech nie różnią się mię-

dzy sobą istotnie na poziomie α = 0,05. 

Maiden trees of ‘Jonagold’ cultivar after spraying with the preparation Promalin 
produced a significantly greater number of long shoots than the control and fertilized 
via the foliage with urea. The result of the last treatment did not significantly differ from 
the one obtained for the trees treated with Florovit and lime and magnesium saltpetre. 
The number of long shoots of trees of ‘Idared’ cultivar did not differ significantly de-
pending on spraying of maiden trees or its lack. The cultivar significantly affected the 
number of long shoots. Strongly growing maiden trees of ‘Jonagold’ were more bran-
ched. A positive relationship between the growth of a given cultivar and the branching 
of maiden trees was observed. The relationship mentioned is stricter for a strongly bran-
ching cultivar, in this case: for ‘Jonagold’ than for a cultivar developing less side bran-
ches, i.e. ‘Idared’. A similar conclusion based on research was drawn by Słowiński and 
Sadowski (1996) and Lipecki and Janisz (1999). 

Maiden trees treatment with different agents applied via the foliage did not affect the 
number of dwarf shoots of ‘Jonagold’ cultivar comparing with the control. However the 
number of dwarf shoots of ‘Idared’ cultivar of the control was significantly lower than 
for the remaining treatments. Markedly more dwarf shoots were obtained for ‘Jonagold’ 
maiden trees than for ‘Idared’ (Table 2). 

On the basis of the performed chemical analyses of the content of macroelements in 
leaves no unambiguous impact of maiden trees spraying with Promalin and foliar fertil-
izers was observed. Only significantly lower content of nitrogen was noted for ‘Idared’ 
maiden trees treated with Florovit as compared to the remaining treatments. Also, the 
content of phosphorus in the leaves of ‘Jonagold’ maiden trees was significantly lower 
when the fertilizer was applied. Higher content of potassium in the leaves of the control 
of ‘Jonagold’ maiden trees, lower content of magnesium for maiden trees of both culti-
vars and calcium for the control of ‘Jonagold’ cultivar were noted. 
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Table 2 
Average number of flower buds and long and dwarf shoots 

Średnia liczba pąków kwiatowych, długopędów i krótkopędów 

Cultivars – Odmiany 

number of flower buds
liczba pąków kwiato-

wych 

number of long shoots
liczba długopędów 

number of dwarf shoots 
liczba krótkopędów 

Chemical treat-
ments 

Zastosowane środki 
chemiczne 

Jonagold Idared Jonagold Idared Jonagold Idared 

Promalin 0.0 a* 0.2 a 6.4 c 1.9 a 11.4 c 2.4 b 

Urea – Mocznik 3.3 c 2.0 bc 4.2 b 1.8 a 11.8 c 1.6 b 

Florovit 3.0 c 2.2 c 5.6 bc 1.4 a 10.7 c 1.7 b 

Lime and magne-
sium saltpetre 
Saletra Ca-Mg 

2.4 c 2.1 c 5.5 bc 1.7 a 11.8 c 2.0 b 

Control – Kontrola 0.8 ab 0.6 a 4.1 b 0.5 a 10.5 c 0.2 a 

*Means followed by the same letters within the characteristic do not differ significantly at α = 0.05. 
*Średnie oznaczone tymi samymi literami w obrębie analizowanych cech nie różnią się mię-

dzy sobą istotnie na poziomie α = 0,05. 

Table 3 
Content of mineral elements in the leaves of maiden apple trees (% d. m.) 

Zawartość składników mineralnych w liściach okulantów jabłoni (% s. m.) 

Nitrogen 
Azot 

Phosphorus 
Fosfor 

Potassium 
Potas 

Magnesium 
Magnez 

Calcium 
Wapń 

cultivar – odmiana 

Chemical 
treatments 
Zastoso-

wane 
środki 

chemiczne Jonagold Idared Jonagold Idared Jonagold Idared Jonagold Idared Jonagold Idared 

Promalin 2.09 ab* 2.63 e 0.44 abc 0.50 e 1.90 cd 1.86 bc 0.36 abc 0.36 abc 2.73 de 2.26 a 

Urea 
Mocznik 

2.14 ab 2.56 de 0.46 cd 0.47 d 2.03 e 1.80 ab 0.40 bc 0.36 abc 2.60 bcd 2.86 e 

Florovit 2.16 b 2.40 c 0.41 a 0.47 d 1.96 de 1.80 ab 0.40 bc 0.40 bc 2.56 bc 2.53 b 

Lime and 
magnesium 
saltpetre 
Saletra 
CaMg 

2.15 ab 2.60 de 0.45 bcd 0.50 e 1.90 cd 1.86 bc 0.40 bc 0.43 c 2.70 cd 2.33 a 

Control 
Kontrola 

2.07 a 2.53 d 0.42 ab 0.50 e 2.16 f 1.76 a 0.26 a 0.30 ab 2.36 a 2.36 a 

*Means followed by the same letters within the characteristic do not differ significantly at α = 0.05. 
*Średnie oznaczone tymi samymi literami w obrębie analizowanych cech nie różnią się mię-

dzy sobą istotnie na poziomie α = 0,05. 
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The results of chemical analysis of the leaves of maiden apple trees presented in Ta-
ble 3 did not confirm the results obtained earlier by Szwedo and Murawska (1999). 
The authors mentioned noted in the leaves of ‘Jonagold’ maiden trees higher content of 
nitrogen (on average 2.5% dry matter), lower content of phosphorus (0.15-0.20% dry 
matter) and magnesium (0.23-0.28% dry matter) depending on the year and the time of 
collecting leaf samples. The most similar results were obtained in the case of the content 
of potassium (on average 2.0% dry matter). On the basis of the observation it can be 
stated that the foliar fertilization does not always exhibit direct impact on the content of 
macroelements in the leaves of maiden apple trees in a nursery. 

Conclusions 

1. Promalin caused the most intensive branching of maiden trees, but at the same ti-
me reduced to a greater extent the number of flower buds formed. It did not affect the 
thickness and height of maiden trees. 

2. From among the foliar fertilizers applied none of them affected markedly the 
growth and formation of side shoots. However, all of them increased the number of 
flower buds formed comparing to the control. 

3. The treatment of maiden trees with the preparation Promalin and foliar fertilizers 
did not affect unambiguously the content of macroelements in leaves. 
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WPŁYW PREPARATU PROMALIN ORAZ NAWOZÓW 
STOSOWANYCH DOLISTNIE 

NA WZROST OKULANTÓW DWÓCH ODMIAN JABŁONI W SZKÓŁCE 

S t r e s z c z e n i e  

Badania przeprowadzono w latach 2003-2004 na terenie Rolniczego Zakładu Doświadczalne-
go w Baranowie. Porównano w nich wpływ stosowania preparatu Promalin i trzech nawozów 
stosowanych dolistnie na wzrost i rozgałęzianie się okulantów jabłoni odmiany ‘Jonagold i ‘Ida-
red’. Preparat Promalin zwiększył istotnie liczbę długopędów odmiany ‘Jonagold’ i krótkopędów 
odmiany ‘Idared’ w stosunku do kontroli. Jednocześnie nie inicjował zakładania pąków kwiato-
wych. Stosowane nawozy dolistne nie zróżnicowały istotnie wyników określających wzrost oku-
lantów oraz ich rozgałęzianie się. Zwiększyły natomiast istotnie liczbę zawiązanych pąków kwia-
towych. Podawane drogą dolistną środki chemiczne nie miały jednoznacznego wpływu na zawar-
tość makroskładników w liściach okulantów jabłoni rosnących w szkółce. 


