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A b s t r a c t

The aim of this study was to evaluate flowering, yielding, 
fruit quality, and growth of several less known pear cultivars gro-
wing in the climatic conditions of Lower Silesia. The experiment 
was conducted in the years 2006–2010 in the Fruit Experimental 
Station located in Samotwór near Wrocław. In spring 2006, trees 
of several less known pear cultivars were planted: ‘Isolda’, ‘Hor-
tensia’, ‘Fertilia Delbard Delwilmor’, ‘Wyżnica’, ‘Nojabrskaja’ 
(‘Xenia®’), ‘Uta’, ‘David’ on Caucasian pear (Pyrus caucasica 
Fed.), ‘Bohemica’ on quince S1 (Cydonia oblonga Mill.) as well 
as ‘Morava’ and ‘Blanka’ on both these rootstocks. The highest 
total yield in the years 2007–2010 was recorded for the ‘Nojabr-
skaja’ and ‘Wyżnica’ cultivars. The ‘Blanka’ cultivar produced 
the largest fruit, while fruits of the ‘Isolda’ cultivar were signifi-
cantly the smallest. The largest growth and cross-sectional area 
of the trunk were recorded for the trees of the ‘Wyżnica’ culti-
var, while the smallest were observed in the case of ‘Morava’, in 
which the thickness of the trunk was similar on both rootstocks. 
The ‘Morava’ cultivar grafted on quince S1 formed the smallest 
crowns. On the other hand, ‘Isolda’ and ‘Hortensia’ were among 
the cultivars that produced the largest crowns. 

Key words: pear, cultivar, rootstock, yield, quality, flowering, 
growth

INTRODUCTION

The pear tree has higher climate and soil requ-
irements than the apple tree. It is cultivated in countries 
with a warm climate, such as Italy, Spain, China, Ar-
gentina, and Chile. (S o s n a , 2007; M o h a n  J a i n 
and P r i y a d a r s h a n , 2009). In Poland, the range 
of its cultivation ends in the central part of the coun-
try, because the farther north, the climate is less favo-
urable. The establishment of new and intensive pear 
orchards is limited to a large extent by low availability 
of rootstocks that grow slowly and are resistance to 

frost (B i e l i c k i  and C z y n c z y k , 2006; B i e l i c -
k i  et al. 2010). Selected clones of quince can inhibit 
the growth of trees from 30 to 60% as compared with 
trees grafted on Caucasian pear seedlings (K v i k l y s , 
2005; C a s t r o  and R o d r í g u e z , 2007; S t e r n  et 
al. 2007). Some clones of quince are not sufficiently 
resistant to low temperatures and exhibit physiologi-
cal incompatibility with certain pear cultivars (Bielicki 
et al. 2010). Rootstocks derived from quince speed up 
entering into the fruit-bearing stage by trees, increase 
their yield efficiency, and have a beneficial influence 
on fruit size (K v i k l y s  and K v i k l i e n , 2005). 
A slight increase in the production of pears does not 
satisfy the needs of consumers, because such fruits are 
not available in the winter season or are too expensi-
ve. Also the selection of cultivars is limited. For many 
years, only three cultivars have been leading the way 
in cultivation of commodity crops: ‘Konferencja’, ‘Fa-
worytka’ and ‘Lukasówka’. In recent years, there have 
appeared new, late-ripening cultivars with attractive 
fruits, which can be stored in good conditions for a 
long period. There is also a growing interest in sum-
mer pear trees with fruits ripening before ‘Faworytka’, 
as well as in cultivars with red-tinted peel (S o s n a , 
2007). It is reasonable to introduce the new cultivars 
to production and, first of all, to check their suitability 
for cultivation (B i e l i c k i  and C z y n c z y k , 2006). 

The aim of this study was to evaluate flowering, 
yielding, fruit quality, and the vegetative growth of se-
veral less known pear cultivars growing in the climatic 
conditions of Lower Silesia.

MATERIALS AND METHODS

The experiment was conducted in the years 
2006–2010 in the Fruit Experimental Station located in 
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the village of Samotwór near Wrocław. In spring 2006, 
trees of several less known pear (Pyrus communis L.) 
cultivars were planted: ‘Isolda’, ‘Hortensia’, ‘Fertilia 
Delbard Delwilmor’, ‘Morava’, ‘Wyżnica’, ‘Nojabr-
skaja’ (‘Xenia®’), ‘Blanka’, ‘Uta’, ‘David’ and ‘Bohe-
mica’. The ‘Bohemica’ cultivar was planted on quince 
S1 (Cydonia oblonga Mill.), ‘Morava’ and ‘Blanka’ 
– on quince S1 and Caucasian pear, and the other cul-
tivars, due to the lack of explicit information as to the 
compatibility on quince clones, only on Caucasian pear 
(Pyrus caucasica Fed.). Trees were planted at a spacing 
of 3.5 × 1.5 m (1905 trees/ha), except for the ‘Bohe-
mica’, ‘Blanka’ and ‘Morava’ cultivars, for which the 
spacing of 3.5 × 1.2 m was used. The pear trees were 
kept in the form of a spindle crown. Until the third year 
after planting, the growing shoots were mainly bent, 
and from the fourth year, pruning was performed after 
flowering in May. Herbicide fallow was maintained in 
tree rows, while in interrows – durable grass. The expe-
riment was set up using a randomised block design with 
four replications, five trees per experimental plot. 

In the years 2007–2008, an evaluation of flo-
wering was performed on the basis of the number of 
inflorescences per tree. In the subsequent years, during 
the full bloom stage, the intensity of flowering was 
determined on each experimental tree in a six-grade 
scale, where 0 meant a tree that did not blossom, while 
5 – very abundant blossoming. The dates of full flo-
wering and the time of harvesting were given for the 
examined cultivars. An evaluation of yielding was per-
formed for all the trees in the subsequent years of the 
study. In order to determine an average weight of the 
fruit from each experimental tree, 20 specimens of ran-
domly selected fruits were weighed per tree. Biometric 
measurements were performed of the above-ground 
part (diameter), and from the 4th year – measurements 
of the trunk circumference, the number and length of 
one-year shoots as well as the height and range of the 
crown. The results of these measurements were used 
for evaluating the tree growth of the examined pear 
cultivars. The yield efficiency index, which is the ratio 
of the sum of the yields from the years to the cross-
-sectional area of the trunk, was also calculated in the 
last year of the study.

The results were analysed statistically using the 
ANOVA method (analysis of variance) for the rando-
mised blocks. When assessing the significance of dif-
ferences between means, Duncan’s test at the signifi-
cance level  = 0.05 was used.

RESULTS AND DISCUSSION

In the second year after planting the trees, ‘Hor-
tensia’ and ‘David’ had the largest number of flowers, 

while ‘Wyżnica’, ‘Nojabrskaja’, ‘Uta’ and ‘Bohemica’ 
pear trees did not bloom at all (Table 1). In the subse-
quent year, the number of inflorescences varied. Their 
highest number was observed on trees of the ‘Nojabr-
skaja’ and ‘Blanka’/Q1 cultivars. ‘Uta’ and ‘Morava’/
PCs pear trees bloomed very poorly and formed few 
inflorescences. In 2009 the majority of cultivars blos-
somed with a medium intensity, except for ‘Isolda’ and 
‘Bohemica’ pear trees, which bloomed poorly. In the 
5th year of the experiment, the ‘Nojabrskaja’, ‘Bohe-
mica’ and ‘Blanka’ cultivars on Caucasian pear and on 
quince were characterised by the highest intensity of 
flowering, while ‘Hortensia’ pear tree – by the lowest. 
In the first five years of the study, a tendency towards 
alternation of flowering and fruiting was observed in 
‘Hortensia’ trees.

The earliest flowering cultivars included ‘No-
jabrskaja’, ‘Blanka’ and ‘David’, while ‘Isolda’, ‘Fer-
tilia Delbard Delwilmor’, ‘Wyżnica’ and ‘Bohemica’ 
belonged to the group of cultivars that bloomed latest 
(Table 2). The fruits of the examined cultivars were 
harvested from August to the first decade of October. 
The ‘Isolda’ pear tree reached the harvest maturity in 
early August. Fruit of the ‘Uta’, ‘David’ and ‘Bohemi-
ca’ cultivars ripened as the latest.

In the second year after planting, a low yield was 
obtained only from trees of the ‘Hortensia’, ‘Fertilia 
Delbard Delwilmor’ and ‘Morava’/Q1 cultivars (Table 
3). All cultivars produced fruit already since 2008. The 
significantly highest number of fruits was harvested 
from the ‘Nojabrskaja’ pear trees. Very low yielding, 
below 1 kg of fruit per tree, was recorded for the ‘Mora-
va’/PCs, ‘Blanka’, ‘Uta’ and ‘Isolda’ cultivars. Higher 
yields were obtained in 2009. The ‘Hortensia’, ‘Fertilia 
Delbard Delwilmor’, ‘Uta’, ‘Wyżnica’ and ‘Nojabrska-
ja’ cultivars produced the highest number of fruits. In 
the spring of 2010, frost (-4oC) occurred on the night 
of 22th–23th April and it damaged most strongly buds 
and flowers of the ‘Fertilia Delbard Delwilmor’, ‘Isol-
da’, ‘Nojabrskaja’ and ‘David’ cultivars. Therefore, the 
harvested yield was lower than in the previous year, 
except for the ‘Blanka’ and ‘Bohemica’ cultivars. Ac-
cording to K u r l u s  and Ł y s i a k  (1999), the ‘Bohe-
mica’ cultivar was characterized by abundant fruiting 
each year, which was not confirmed by the author’s 
own studies. The highest total yield in the years 2007–
2010 was recorded for the ‘Nojabrskaja’ and ‘Wyżni-
ca’ cultivars. B i e l i c k i  et al. (2008) obtained simi-
lar results with the ‘Nojabrskaja’ cultivar. H e i j e r -
m a n - P e p p e l m a n  et al. (2009) also found that this 
Moldovan cultivar started fruiting quite early and gave 
high yield. In the author’s own studies, the ‘David’ 
cultivar was characterized by average yield efficiency. 
In turn, B l a ž e k  et al. (2003) as well as Paprštein and 
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Kloutvor (2005a) showed in their experiments that this 
pear cultivar is one of the most productive. 

Based on the results of the 5-year study, it can 
be stated that ‘Blanka’/PCs and ‘Isolda’ belonged to 
the group of cultivars with the lowest yield efficiency. 
On the other hand, P a p r š t e i n  et al. (2007) found 
in their studies that the summer pear cultivar ‘Isolda’ 
was characterized by medium yield efficiency. No sta-
tistical differences in total yield were observed depen-
ding on the rootstock used for the ‘Morava’ cultivar. 
On the other hand, the trees of the ‘Blanka’ cultivar 
grafted on quince S1 yielded significantly better than 
on Caucasian pear. Other researchers (S o s n a  and 
C z a p l i c k a , 2007; L e w k o  and M o d r a k , 2009) 
obtained similar results. Trees of the ‘Blanka’ cultivar 
fruited poorly despite good blossoming each year. This 
could be caused by a lack of suitable pollinators or by 
the propensity for fruit setting only at an older age of 
trees. The average weight of one fruit was used for 
evaluating the fruit quality. Statistical differences were 
observed in the average weight of the fruit depending 
on the cultivar studied. The ‘Blanka’ cultivar produced 
the biggest pear fruits. The type of rootstock used had 
no significant effect on the size of fruits of the cultivars 
‘Blanka’ and ‘Morava’, which was not confirmed by 
the Lithuanian studies. K v i k l y s  and K v i k l i e n  
(2005) showed that quince S1 had a favourable influ-
ence on the average weight of harvested pears. In the 
author’s own studies, the ‘Isolda’ pear-tree had the 

smallest fruits; this is also reported by P a p r š t e i n 
and K l o u t v o r  (2005b).

The trees of ‘Wyżnica’ had the largest cross-
-sectional area and two-year growth of the trunk, while 
the smallest were observed in the case of the cultivar 
‘Morava’, in which the thickness of the trunk was si-
milar on both rootstocks used (Table 4). The trees of 
the ‘Blanka’ cultivar were characterized by the stron-
gest growth on Caucasian pear seedlings. They had 
the thickest trunks and the largest crowns. The results 
of the studies conducted by B i e l i c k i  and C z y n -
c z y k  (2006) confirm this finding. These researchers 
also established that pear trees growing on quince S1 
were smaller by 63% as compared with those growing 
on Caucasian pear. In the present study, the cultivar 
‘Morava’ grafted on quince S1 formed the smallest 
crowns. On the other hand, ‘Isolda’ and ‘Hortensia’ 
were among the cultivars with the largest crowns. 
The trees of the cultivars ‘Isolda’, ‘David’, ‘Nojabr-
skaja’ and ‘Wyżnica’ produced the largest number of 
one-year shoots. The largest total number of one-year 
shoots was observed in the ‘David’, ‘Isolda’ and ‘Hor-
tensia’ cultivars. The pear tree ‘Blanka’ formed the le-
ast dense crowns. The highest yield efficiency index 
was observed in the case of poorly growing trees of the 
‘Uta’, ‘Nojabrskaja’ and ‘Fertilia Delbard Delwilmor’ 
cultivars. The smallest number of fruits per 1 cm2 of 
the cross-sectional area of the trunk was observed in 
the case of the ‘Blanka’/PCs and ‘Isolda’ cultivars. 

Table 1
Flowering of the new pear cultivars evaluated (planting of tree – spring of 2006)

Cultivar/rootstock
Number of inflorescences per tree Blooming intensity in 0–5 scale

2007 2008 2009 2010

‘Isolda’/CPS 0.1 a* 4.1 ab 1.5 a 2.1 ab

‘Hortensia’/CPS 4.8 b 14.9 ab 3.3 cd 1.5 a

‘Fertilia’/CPS 1.5 ab 7.9 ab 3.3 cd 2.7 bc

‘Morava’/Q1 1.5 ab 13.8 ab 2.6 bc 2.9 c

‘Morava’/CPS 0.3 a 1.8 a 2.5 bc 3.1 cd

‘Wyżnica’/CPS 0.0 a 18.6 ab 2.9 b-d 2.9 c

‘Nojabrskaja’/CPS 0.0 a 75.5 d 3.5 d 3.4 c-e

‘Blanka’/Q1 1.8 ab 54.0 cd 3.4 d 4.1 e

‘Blanka’/CPS 3.0 ab 29.8 bc 3.1 cd 3.9 e

‘Uta’/CPS 0.0 a 0.8 a 2.5 bc 3.0 cd

‘David’/CPS 4.7 b 14.8 ab 2.8 b-d 2.7 bc

‘Bohemica’/Q1 0.0 a 2.9 a 2.1 ab 3.7 de

* Means followed by the same letter do not differ at p=0.05 according to Duncan’s multiple range t-test
CPS – Caucasian pear seedling, Q1 – Ouince S1
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Table 2
Date of full bloom and harvest time of the new pear cultivars evaluated

Cultivar/rootstock
Full bloom date (day/month) Harvest time (day/month)

2008 2009 2010 2008 2009 2010

‘Isolda’/CPS 25.IV 21-22.IV 26.IV 1.VIII 6.VIII 10.VIII

‘Hortensia’/CPS 24.IV 21-22.IV 24.IV 15.IX 15.IX 20.IX

‘Fertilia’/CPS 25.IV 23.IV 26.IV 15.IX 15.IX 20.IX

‘Morava’/Q1 23.IV 21.IV 24.IV 21.IX 28.IX 24.IX

‘Morava’/CPS  - 21.IV 24.IV 21.IX 28.IX 24.IX

‘Wyżnica’/CPS 25.IV 23-24.IV 26.IV 23.IX 2.X 28.IX

‘Nojabrskaja’/CPS 19.IV 20.IV 21.IV 23.IX 2.X 28.IX

‘Blanka’/Q1 20.IV 20.IV 21.IV 23.IX 2.X 28.IX

‘Blanka’/CPS 21.IV 20.IV 22.IV 23.IX 2.X 28.IX

‘Uta’/CPS - 22.IV 25.IV 8.X 8.X 7.X

‘David’/CPS 21.IV 20.IV 21-22.IV 8.X 8.X 7.X

‘Bohemica’/Q1 24.IV 22.IV 26.IV 8.X 8.X 7.X

Table 3
Yielding and mean fruit weight of the new pear cultivars evaluated

Cultivar/rootstock
Yield [kg tree-1] Cumulative yield

[kg tree-1]
Mean fruit weight

[g]

2007 2008 2009 2010 2007–2010 2008–2010

‘Isolda’/CPS 0.0 a* 1.0 ab 4.3 a-c 3.6 ab 8.9 ab 159 a

‘Hortensia’/CPS 0.2 ab 2.6 bc 11.9 de 2.8 a 17.5 d 231 b

‘Fertilia’/CPS 0.3 b 3.7 c 12.1 e 2.0 a 18.1 d 327 cd

‘Morava’/Q1 0.2 ab 1.3 ab 5.0 bc 2.9 a 9.4 b 335 d

‘Morava’/CPS 0.0 a 0.3 a 7.1 c 3.7 ab 11.1 bc 331 cd

‘Wyżnica’/CPS 0.0 a 3.3 c 13.6 e 12.8 d 29.7 e 263 bc

‘Nojabrskaja’/CPS 0.0 a 7.0 d 14.2 e 9.9 cd 31.1 e 290 b-d

‘Blanka’/Q1 0.0 a 0.7 a 5.0 bc 10.3 cd 16.0 cd 699 e 

‘Blanka’/CPS 0.0 a 0.5 a 0.6 a 2.4 a 3.5 a 656 e

‘Uta’/CPS 0.0 a 0.5 a 12.2 e 8.4 b-d 21.1 d 262 bc

‘David’/CPS 0.0 a 1.4 ab 7.7 cd 1.3 a 10.4 bc 243 b

‘Bohemica’/Q1 0.0 a 1.3 ab 2.5 ab 5.4 a-c 9.2 b 244 b

* Explanations, see Table 1
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Table 4
Vegetative growth and crop efficiency coefficient (CEC) of the new pear cultivars evaluated

Cultivar/rootstock
Trunk cross-sectional area [cm-2] Annual shoots per tree-1

Total for 2006–2008
Canopy volume 

[m3]
CEC

[kg cm-2]

autumn 2010 increase 2008–10 number length [cm] autumn 2010 2006–2010

‘Isolda’/CPS 21.4 de* 14.1 c 90.9 c-e 3047 f 4.0 fg 0.42 ab

‘Hortensia’/CPS 21.6 de 12.0 c 81.0 cd 3185 f 4.4 g 0.81 cd

‘Fertilia’/CPS 14.5 bc 8.7 b 57.3 b 1431 b 2.6 c 1.25 ef

‘Morava’/Q1 9.5 a 4.9 a 28.6 a 631 a 1.3 a 0.99 de

‘Morava’/CPS 12.9 ab 7.0 ab 51.1 b 1016 ab 1.9 b 0.86 d

‘Wyżnica’/CPS 31.9 g 19.2 d 104.4 e 2485 de 3.6 ef 0.93 d

‘Nojabrskaja’/CPS 22.1 e 11.9 c 94.3 de 2268 cd 2.7 cd 1.41 f

‘Blanka’/Q1 18.9 de 11.9 c 31.8 a 843 a 2.1 b 0.85 d

‘Blanka’/CPS 26.8 f 18.8 d 37.0 a 1009 ab 3.2 de 0.13 a

‘Uta’/CPS 14.5 bc 8.9 b 74.9 c 1976 c 3.1 cd 1.46 f

‘David’/CPS 20.6 de 12.5 c 94.1 de 2747 ef 2.9 cd 0.50 bc

‘Bohemica’/Q1 18.0 cd 12.8 c 41.0 ab 1062 ab 2.1 b 0.51 bc

* Explanations, see Table 1

CONCLUSIONS

1. Based on the 5-year study, it can be stated that ‘No-
jabrskaja’ (‘Xenia®’) and ‘Wyżnica’ pears proved 
to be the best for cultivation in the climatic condi-
tions of Lower Silesia. 

2. Considering the quantity and quality of yield, 
Caucasian pear seedlings were found to be the 
proper rootstock for the evaluated cultivars, with 
the exception for ‘Blanka’ pear. The low yields 
in some years were caused mainly by the climatic 
conditions, especially by spring frosts.

3. The type of rootstock had no significant effect on 
mean fruit weight. ‘Blanka’ fruits turned out to be 
too big for dessert purposes, which can be conside-
red as a disadvantage of this cultivar.
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Ocena kilku mniej znanych
odmian gruszy (Pyrus communis L.)

w warunkach klimatycznych Dolnego Śląska

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

Celem badań była ocena kwitnienia, plonowa-
nia, jakości owoców oraz wzrostu kilku mniej znanych 
odmian gruszy rosnących w warunkach klimatycznych 
Dolnego Śląska. Doświadczenie przeprowadzono w 
latach 2006–2010 w Stacji Badawczo-Dydaktycznej 
zlokalizowanej w miejscowości Samotwór, w okoli-
cach Wrocławia. Wiosną 2006 roku posadzono drzewa 
kilku mniej znanych odmian gruszy: ‘Isolda’, ‘Horten-
sia’, ‘Fertilia Delbard Delwilmor’, ‘Wyżnica’, ‘Noja-
brskaja’ (‘Xenia®’), ‘Uta’, ‘David’ na gruszy kauka-
skiej (Pyrus caucasica Fed.), ‘Bohemica’ na pigwie 
S1 (Cydonia oblonga Mill.), a ‘Morava’ i ‘Blanka’ na 
obu tych podkładkach. Istotnie najwyższą sumę plonu 
z lat 2007–2010 zanotowano dla odmian ‘Nojabrskaja’ 
i ‘Wyżnica’. Największe owoce wytworzyła odmiana 
‘Blanka’, natomiast najmniejsze ‘Isolda’. Największy 
przyrost i pole przekroju poprzecznego pnia miały 
drzewa odmiany ‘Wyżnica’, a najmniejsze ‘Morava’, 
u której grubość pnia była podobna na obu zastoso-
wanych podkładkach. Istotnie najmniejsze korony 
tworzyła odmiana ‘Morava’ uszlachetniona na pigwie 
S1. Natomiast do odmian wytwarzających największe 
korony należały ‘Isolda’ i ‘Hortensia’. 
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