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Abstract. In 1999–2001 years two Rosa × hybrida cultivars, ‘Casanova’ and ‘Korlingo’, 
were obtained by bud-grafting on a thornless multiflora rootstock (Rosa multiflora Thunb.). 
The first factor studied was the rootstock quality: class I (base diameter Ø = 4–6 mm); class 
II (Ø = 3–4 mm); class III (Ø = 2–3 mm). The second factor studied was the scion size: 
thick scions (Ø = 6–8 mm); medium scions (Ø = 4–6 mm); thin scions (Ø = 2–4 mm). 
Plant mass of Rosa × hybrida shrubs was greater with class I than with class II or class III 
rootstocks. The shrubs obtained by bud-grafting on class I and class II rootstocks were 
higher than with III class rootstocks. Rose shrubs of greater height and mass were ob-
tained by bud-grafting with medium scions, and shrubs of lowest height and mass were 
obtained with thin scions. The number of primary shoots was not significantly affected by 
either rootstock quality or scion size. Plant mass and plant height were greater in ‘Casa-
nova’ than in ‘Korlingo’. 

Keywords: Rosa ×hybrida, bud-grafting, quality, rootstock, scion, Rosa multiflora 

INTRODUCTION 

Roses are very important ornamental plants grown both for cut flowers and in gar-
dens and parks. Sixty percent of the total world acreage where cut flowers are grown is 
in Europe [Pertwee 1995]. With its steadily increasing rose shrub production, Poland is 
one of the main exporters of rose shrubs in Europe. From 1996 to 2001, the production 
rate was about 15.5 million shrubs a year [Marosz 2005]. In the future, highly efficient 
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and specialized operations that produce high-quality plant material are the ones that are 
the most likely to be profitable. 

Bud-grafting is a widely used method for vegetative propagation of woody plants. 
The rootstock is commonly believed to determine vigour, cold hardiness, blossoming 
time, blossom load, disease resistance, and longevity [Pessala 1977, Taschner 2002].  

Rosa multiflora Thunb. rootstock can be used with most rose varieties, belonging to 
all varietal groups, which was confirmed with many years of research [Lundstad 1986, 
Kool et al. 1992, Fali�ska-Król and Hetman 2000]. 

In rose cultivation for the cut flower market, it is vital to plant high-quality shrubs 
[Hetman 1987, Han et al. 1994]. For profitable greenhouse production, it is necessary to 
plant strong, healthy one-year-old shrubs bud-grafted on selected I class rootstocks 
[Wi�niewska-Grzeszkiewicz 1986]. Primary shoots growing out from the base of the 
shrub determine the future potential yield of the rose shrubs. This is true both for the 
shoots that grow in the nursery and the shoots that grow during the first year in the gre-
enhouse [Dubois et al. 1990, Marcelis 1993, 1994]. 

Research so far has shown that successful bud-grafting of roses depends on root-
stock and scion quality [Hetman and Monder 2003 a, b]. With Rosa × hybrida [Hetman 
and Monder 2004 a, b] and floribundas [Monder and Hetman 2006 a, b], growth and 
quality are also affected by the developmental stage of the scion and the location of the 
scion on the rootstock. 

The aim of the study was to prove the influence of rootstock quality and scion qual-
ity on the quality of the rose shrubs obtained by bud-grafting, and to specify possibili-
ties and consequences of planting lower quality rootstock and using thinner scions on 
the final effect of production. 

MATERIAL AND METHODS 

The study was carried out with a thornless multiflora rootstock (Rosa multiflora 
Thunb.). The two Rosa × hybrida cultivars used were: ‘Casanova’, bred in 1964 by 
McGredy, and ‘Korlingo’, bred in 1985 at a nursery belonging to W. Kordes’ Söhne. 
Both cultivars are grown for cut flowers [Jerzy et al. 1992]. The study was carried in the 
test fields of Botanical Garden – Centre for Biological Diversity Conservation of the 
Polish Academy of Sciences in Warsaw. The data were collected over three production 
seasons throughout 1999–2002. 

At the end of March, the rootstocks were planted on plots with an area of about 
2.2 square meters. Twenty rootstocks were planted on each plot, with 3 different diame-
ters of rootstock bases: class I (rootstock base Ø = 4–6 mm), class II (rootstock base  
Ø = 3–4 mm), and class III (rootstock base Ø = 2–3 mm). 

Before planting, the soil at the site was analysed and fertilised with a multicompo-
nent fertilizer “Azofoska” (INCO-VERTITAS S.A. Poland) in two doses: 45 g·m-2 in 
spring before planting and 40 g·m-2 in the last week of May. At the end of June,  
25 g·m-2 ammonium nitrate was applied on the rootstocks. 

Bud-grafting was carried out at the end of July. The buds were attached to the root-
stock with Ocullette R20 grafting patches (O&I Fleischhauer, Germany). The buds were 
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from scions of three sizes: thick scions (Ø = 6–8 mm); medium scions (Ø = 4–6 mm); 
and thin scions (Ø = 2–4 mm). 

In the last week of October, the bud-grafted rootstocks were heaped up with 10 cm 
of soil in order to protect the buds from frost. Early the next spring, the soil was re-
moved, and the root bases were cut back to about 1.0 cm above the bud. Wild shoots 
were pruned away, the soil was analysed and fertilised with 85 g·m-2. of Azofoska. Cur-
rent standard nursery practices were followed throughout the study period. Weeds were 
removed both mechanically and by hand. Chemical agents were used for disease and 
pest control. 

At the end of September, after the shrubs had been dug up by hand with a spade and 
leaves had been removed, the following measurements and observations were made: 
plant height (cm); plant mass (g); the number of primary shoots. 

The study was in a system of random blocks, with five repetitions. A repetition was 
one field with 20 rootstocks. The study was conducted throughout three development 
cycles of rose shrubs: 1999/2000, 2000/2001, and 2001/2002. All parameters were re-
corded for each plant on each plot. The data for each plot were averaged and statistically 
elaborated using analysis of variance for orthogonal data. The significance of the differ-
ences between the averages was determined by setting the smallest statistically signifi-
cant difference of Tukey’s trust ranges between average pairs at the significance level  
� = 0.05. 

WHEATHER CONDITIONS 

Average monthly temperatures and precipitations upon readings made in the Botani-
cal Garden from January to December in the years 1999 to 2002 are presented in figures 
1 and 2. 

In comparison with the average long-term monthly temperatures and temperatures in 
the decades of the last thirty-year period, the temperature in the years of the study was 
slightly higher. The winters were mild, snowfall was light, and average monthly tempe-
ratures were approximately 0°C. Only in December 2001 and December 2002 average 
temperatures were the lowest and negative.  

In 1999, 2000 and 2002, the average annual precipitation was slightly lower than the 
long-term average. Every year, in May, June, and in 2000 also in April, precipitation 
was very low, and air temperature was high. The prolonged drought badly affected 
development of roses, and irrigation was necessary. Precipitation was sufficient in July 
and August, and exceptionally low in October 2000 (fig. 2). 

RESULTS 

Plant mass was strongly affected by rootstock quality. Plant mass was significantly 
higher with class I rootstocks (94.2 g) than with class II (80.3 g) and class III (73.7 g) 
rootstocks. Plant mass was not significantly affected by scion size for either of the cul-
tivars tested (tab. 1). 
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Fig. 1. Average monthly air temperature (°C) in years 1999–2002 in Botanical Garden 
Rys. 1. �rednia miesi�czna temperatura (°C) w latach 1999–2002 w Ogrodzie Botanicznym 
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Fig. 2. Average sum of monthly rainfall (mm) in years 1999–2002 in Botanical Garden 
Rys. 2. �rednia miesi�czna suma opadów (mm) w latach 1999–2002 w Ogrodzie Botanicznym 

CZRB PAN 
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In 2000, plant mass for ‘Casanova’ was significantly higher with class I (91.0 g) ro-
otstocks than with class III (67.7 g) rootstocks. For ‘Korlingo’, plant mass was signifi-
cantly higher with class I (90.4 g) rootstock than with either class II (68.8 g) or class III 
(64.4 g) rootstocks. The same pattern was observed in the following years of the study 
(tab. 1). 

There was a significant interaction between rootstock quality and scion size for both 
of the cultivars in average for three years. Plant mass was highest with class I rootstocks 
and thick scions (99.8 g). Plant mass was lowest with class III rootstocks and thick 
(64.2 g) and thin (74.9 g) scions. Plant mass was higher with class I rootstocks and 
thick, medium and thin scions than with class III rootstocks and thick scions (tab. 1). 

In 2000, there was a significant interaction between rootstock quality and scion size 
for both of the cultivars tested. Plant mass was highest with class I rootstocks and scions 
of all size classes. Plant mass was lowest with class III rootstocks and thick scions. In 
2001, the pattern was similar, although the differences were not significant. In 2002, 
plant mass was highest with class I rootstocks and thick scions, and lowest with class III 
rootstocks and thick scions (tab. 1). 

Plant height was highest with class I (64.0 cm) and class II (62.9 cm) rootstocks, and 
lowest with class III rootstocks (58.0 cm). Similar tendencies was observed in all three 
years of the study with both of the cultivars tested. However, the differences were not 
significant except in 2002 for ‘Casanova’ and both cultivars combined (the shrubs were 
significantly highest with the class I and lowest with lass III rootstocks), and with the 
three-year mean for ‘Casanova’ (tab. 2). 

Plant height was not significantly affected by scion size. However, plant height ten-
ded to be higher with thin scions for ‘Casanova’, and with medium scions with ‘Korlin-
go’. In 2002, plant height for ‘Korlingo’ was significantly higher with medium  
(65.7 cm) scions than with thin scions (57.2 cm) (tab. 2). 

There was no significant interaction between rootstock quality and scion size. For 
both cultivars, however, the three year mean for plant height was highest with class I 
rootstocks and thick scions, and lowest with class III rootstocks and thick scions 
(tab. 2). 

Shoot count was not significantly affected by either rootstock quality or scion size 
for either of the cultivars tested. There was no significant interaction between rootstock 
quality and scion size for either of the cultivars tested (tab. 3). 

There was not significant interaction between rootstock quality and scion size for 
both of the cultivars tested for shoot count (tab. 3). 

In 2000 and 2001, plant mass was higher for ‘Casanova’ than for ‘Korlingo’. In 
2001, the difference was statistically significant (119.0 g and 97.7 g). In all three years 
of the study, plant height was higher for ‘Casanova’ than for ‘Korlingo’. In 2001, the 
difference was statistically significant (‘Casanova’ 76.3 cm and ‘Korlingo’ 54.6 cm). 
Shoot count was the same for both cultivars except in 2001, when shoot count was si-
gnificantly higher for ‘Casanova’ (3.4) than for ‘Korlingo’ (3.1) (tab. 1–3). 

All of the growth parameters varied widely from year to year. The weather condi-
tions can affected to quality of roses. For both cultivars, plant mass was highest in 2001 
(108.3 g), and lowest in 2002 (64.1 g). Plant height was highest in 2001 (65.4 cm) and 
2002 (62.3 cm), and lowest in 2000 (57.2 cm). For ‘Casanova’, plant height  was  higher 
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in 2001 (76.3 cm) than in 2000 (58.9 cm) and 2002 (63.5 cm). For ‘Korlingo’, plant 
height was higher in 2002 (61.0 cm) than in 2000 (55.4 cm) and 2001 (55.4 cm). For 
‘Casanova’, shoot count was highest in 2001 (3.4), and lowest in 2000 (2.6). For ‘Kor-
lingo’, shoot count was about the same in all three years of the study. For both cultivars 
combined, shoot count was highest in 2001 (3.2), and lowest in 2000 (2.8) (tab. 1–3). 

DISCUSSION 

For both Rosa × hybrida cultivars, plant mass was highest with class I rootstocks, 
and plant height was greatest with class I and class II rootstocks. In apple-trees, how-
ever, bud-grafts were often highest with lowest quality rootstocks. On the other hand, 
the total shoot length in apple-trees was higher with thick and medium rootstocks than 
with thin rootstocks, regardless of the rootstock type used [Kiczorowski 2003].  

For both cultivars in this study, the number of primary shoots was not significantly 
affected by either rootstock quality or scion size. However, in Kiczorowski’s studies 
[2003] with apple-trees, the number of sylleptic shoots was highest with thick root-
stocks in comparison with the thinnest rootstocks [Kiczorowski 2003]. 

In this study, growth parameters depended on the cultivar tested, and varied from 
year to year. This is consistent with other studies on apples, plums and roses [Czynczyk 
and Grzyb 1987, Kiczorowski 2003, Pudelska 2003]. In roses, plant mass can vary by as 
much as 27% from year to year [Pudelska 2003]. 

CONCLUSIONS 

1. The ‘Casanova’ and ‘Kardinal’ shrubs growing on the Class I rootstocks have 
greater mass than the shrubs growing on Class II or Class III rootstocks.  

2. The ‘Casanova’ and ‘Kardinal’ shrubs are higher with medium scions, and lowest 
with thin scions. 

3. The ‘Casanova’ shrubs are higher and heavier than ‘Kardinal’. The number of 
primary shoots is about the same in both cultivars. 

4. The rootstock quality or scion size don’t have an effect on number of primary 
shoots. 
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WP�YW  JAKO�CI  PODK�ADEK  I  ZRAZÓW  NA  WZROST  I  JAKO�� 
UZYSKANYCH  KRZEWÓW  DWÓCH  ODMIAN  RÓ�  Z  GRUPY  
WIELKOKWIATOWYCH.  CZ��� I. PARAMETRY WZROSTU KRZEWÓW 

Streszczenie. W latach 1999–2001 na podk�adce Rosa multiflora Rhunb., typ bezkolco-
wy, wyboru I (szyjka korzeniowa Ø = 4–6 mm), II (szyjka korzeniowa Ø = 3–4 mm) i III 
(szyjka korzeniowa Ø = 2–3 mm), okulizowano oczka dwóch odmian z grupy wielko-
kwiatowych, ‘Casanova’ i ‘Korlingo’, pobieranych ze zrazów o trzech ró	nych grubo-
�ciach (grube Ø = 6–8 mm; �rednie Ø = 4–6 mm; cienkie Ø = 2–4 mm). Najwi�ksz� mas� 
mia�y krzewy okulizowane na podk�adkach I wyboru w porównaniu z mas� krzewów 
uzyskanych przy okulizacji podk�adek II i III wyboru. Krzewy otrzymane przy okulizacji 
podk�adek I i II wyboru by�y wy	sze ni	 uzyskane przy okulizacji podk�adek III wyboru. 
Krzewy o najwi�kszej masie i wysoko�ci uzyskano z oczek pochodz�cych ze zrazów 
�redniej grubo�ci, a najni	sze i o najmniejszej masie – ze zrazów cienkich. Jako�
 pod-
k�adek i zrazów nie wp�yn��a na liczb� p�dów I rz�du u badanych odmian. Masa i wyso-
ko�
 krzewów by�y wi�ksze u ‘Casanova’ ni	 u ‘Korlingo. 
 
S�owa kluczowe: Rosa × hybrida, okulizacja, jako�
, podk�adka, zraz, Rosa multiflora 
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