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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 (base diameter Ø = 3–4 mm); class III (base diameter 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). The highest rate of rose shrubs was obtained with class I root-
stocks, and lowest with class III rootstocks. The biggest number of I class shrubs was ob-
tained on class I and class II rootstocks, and from thick scions, and the smallest number 
with class III rootstocks. The root system development was best with class I and class II 
rootstocks. The rate of successful grafts and the quality of the shrubs obtained were not 
affected by the scion size. 

Key words. Rosa × hybrida, bud-grafting, quality, rootstock, Rosa multiflora 

INRODUCTION 

Rootstock quality is one of the main factors to determine whether the graft takes 
hold [Tonecki and �ukaszewska 1996]. The success rate of bud-grafting on the multi-
flora rootstock is high, and a large proportion of the bud-grafted plants is of high-quality 
[Wennemuth 1969 cited in Bärtels 1982, Kool and van de Pol 1991]. 

Fruit growers are aware of the effect of rootstock quality on product quality [Barrit 
1990, Bielicki and Czynczyk 1992]. Similar issues occur in producing roses. The root-

                                                           
Corresponding author – Adres do korespondencji: Marta Joanna Monder, Botanical Garden – 
Centre for Biological Diversity Conservation of the Polish Academy of Sciences, Prawdziwka 2, 
Warsaw, Poland, e-mail: monder@obpan.pl; Jerzy Hetman, Institute of Ornamental Plants and 
Landscape Architecture, University of Life Sciences in Lublin, Leszczy�skiego 58, Lublin, Poland 



198 M. J. Monder, J. Hetman 

 

_____________________________________________________________________________________________________________________________________________ 
 

Acta Sci. Pol. 

stocks used should be of uniform quality to facilitate planting and tending [Hetman 
1987]. The success of bud-grafting depends on using healthy rootstocks with well-
developed root systems and with root bases of the right thickness [Fali�ska-Król and 
Hetman 2001]. 

Successful bud-grafting depends on rootstock quality and scion size [Hetman and 
Monder 2003a i b]. With hybrid tea Rosa × hybrida and floribunda rose varieties, gro-
wth and quality are also affected by the developmental stage and topophysical origin of 
the scion [Hetman and Monder 2004a i b, Monder and Hetman 2006a i b]. 

The aim of this study was to measure growth and quality parameters in hybrid tea 
rose bushes produced by bud-grafting with rootstocks of different quality classes and 
scions of different size classes, with emphasis on the consequences of using low-quality 
rootstocks and scions. 

MATERIAL AND METHODS 

In 1999–2001 years two Rosa × hybrida cultivars, ‘Casanova’ and ‘Korlingo’, were 
obtained by bud-grafting on a thornless multiflora rootstock (Rosa multiflora Thunb.) in 
the test fields of Botanical Garden – Centre for Biological Diversity Conservation of the 
Polish Academy of Sciences in Warsaw. 

At the end of March, the rootstocks were planted on plots of about 2.2 m2. Twenty 
rootstocks were planted on each plot, with 3 different diameters 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). At the end of July the rootstocks were budded with buds 
from scions of three sizes: thick scions (Ø = 6–8 mm); medium scions (Ø = 4–6 mm); 
and thin scions (Ø = 2–4 mm). 

The conditionals of cultivation, study, weather conditions are described in part I. 
The part II contain of results of the rate of successfully produced bushes; proportions of 
first-class, second-class and third-class bushes as defined by Polish Industrial Standard 
PN-87R-67020; stage of root system development. Root system development was re-
corded on a scale of 1 to 5 : 1 – root system weak and shallow with a few thin, unbran-
ched lead roots; 2 – root system weak and shallow, with a few weakly branched lead 
roots; 3 – root system moderately well-developed and moderately deep, with several 
moderately branched lead roots; 4 – root system well developed and moderately deep, 
with numerous strong, well-branched lead roots bearing numerous secondary and tertia-
ry roots; 5 – root system robust and deep, with abundant long, strong, highly-branched 
lead roots bearing abundant secondary and tertiary roots (fig. 1). 

All data were statistically elaborated using one-way, two-way and three-way analy-
sis of variance, followed by means separation using Tukey’s t-test at P < 0.05. 

RESULTS 

The rate of successfully produced bushes was strongly affected by rootstock quality. 
The success rate was highest with class I rootstocks (60.3%), and lowest with class III 
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rootstocks (51.0%). For ‘Casanova’, the success rate in 2000 and 2002 was significantly 
higher with class I rootstocks than with class II rootstocks. For ‘Korlingo’, the success 
rate in 2000 was significantly higher with class I and II rootstocks than with class III 
rootstocks. For both cultivars combined, the success rate in 2002 was significantly 
higher with class I rootstocks (40.0%) than with class II rootstocks (32.6%). The suc-
cess rate was not significantly affected by scion size (tab. 1). 

 

 

Fig. 1. The scale of root system development 1 to 5. 1 – root system weak and shallow with 
a few thin, unbranched lead roots; 2 – root system weak and shallow, with a few weakly 
branched lead roots; 3 – root system moderately well-developed and moderately deep, 
with several moderately branched lead roots; 4 – root system well developed and moder-
ately deep, with numerous strong, well-branched lead roots bearing numerous secondary 
and tertiary roots; 5 – root system robust and deep, with abundant long, strong, highly-
branched lead roots bearing abundant secondary and tertiary roots 

Rys. 1. Skala rozwoju systemu korzeniowego. 1 – system korzeniowy bardzo s�aby, p�ytki, g�ów-
ne korzenie cienkie i nieliczne, pojedyncze; 2 – system korzeniowy s�aby, p�ytki, s�abo 
rozga��ziony, g�ówne korzenie nieliczne; 3 – system korzeniowy g��bszy, �rednio obfity, 
korzenie g�ówne i boczne w wi�kszej liczbie; 4 – system korzeniowy g��bszy, obfity, ko-
rzenie g�ówne silne, rozga��zione, liczne korzenie II i III rz�du; 5 – system korzeniowy 
g��boki, silny, korzenie g�ówne liczne, d�ugie, silne, obficie rozga��zione, liczne korzenie 
II i III rz�du 

 
In 2002, there was a significant interaction between graft size and scion size for suc-

cess rate. For both of the cultivars tested, the success rate was highest with class I root-
stocks and thin scions (44.5%), and lowest with class III rootstocks and thin scions 
(23.5%) (tab. 1). 
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The proportion of first-class bushes was highly dependent on rootstock quality. For 
both cultivars, the proportion of first-class bushes was highest with class II rootstocks 
(69.6%), and lowest with class III rootstocks (61.7%). In 2000 and 2002, the proportion 
of first-class bushes for both cultivars combined was higher with class I and class II 
rootstocks than with class III rootstocks. The differences were significant in 2002 
(tab. 2). 

The proportion of first-class bushes was not significantly affected by scion size. 
However, the proportion of first class bushes tended to be highest with thick scions 
(67.3%), and lowest with thin scions (64.2%) (tab. 2). 

There was no significant interaction between rootstock quality and scion size with 
either of the cultivars tested. However, the proportion of first-class bushes was highest 
with class I and class II rootstocks and scions of all size classes. The proportion of first-
class bushes tended to be lowest with class III rootstocks and thick scions for both of 
the cultivars tested (tab. 2). 

Root system development was highly dependent on rootstock quality. For both of 
the cultivars tested, development was best with class I rootstocks (4.6), and worst with 
class III rootstocks (3.7). For both cultivars combined in 2001 and 2002, and for the 
three-year means for each cultivar, development was significantly better with class II 
rootstocks than with class III rootstocks (tab. 3). 

Root system development was not significantly affected by scion size. There were 
no significant differences in development, except for ‘Casanova’ in 2000, when devel-
opment was significantly better with medium scions than with thin scions. This ten-
dency was not observed in the other years of the study (tab. 3). 

There was a significant interaction between rootstock quality and scion size for both 
of the cultivars tested. In 2000, development was best with class I rootstocks and scions 
of all three size classes (4.3–4.5), and worst with class III rootstocks and thin scions 
(2.9) for both of the cultivars tested. In 2001, development was best with class I and 
class II rootstocks and thick (4.9 and 4.5) and thin (4.8 and 4.6) scions, and worst with 
class III rootstocks and thin scions (3.6). Development was also poor with class III 
rootstocks and thick (3.8) and medium (4.0) scions. The same pattern was observed in 
2002 (tab. 3). 

For ‘Casanova’, root system development in 2001 was best with class I rootstocks 
and thick (4.8) and thin (4.8) scions, and worst with class III rootstocks and thin scions 
(3.0). In 2002, development was best with class I rootstocks and scions of all size 
classes (4.8; 4.8; 5.0), and worst with class III rootstocks and thick scions (3.4) (tab. 3). 

For ‘Korlingo’, root system development in 2001 was best with class I rootstocks 
and thick scions (5.0), and worst with class III rootstocks and thin scions (3.6). The 
same tendency was observed in 2000 and 2002 (tab. 3). 

There were few significant differences between the cultivars in terms of the rate of 
successfully produced bushes and root system development. For both of the cultivars 
tested, the proportion of first-class bushes in 2000 was significantly higher for ‘Kor-
lingo’ (68.1%) than for ‘Casanova’ (55.5%). In 2001 and 2002, there were no signifi-
cant differences between the cultivars tested (tab. 3). 

The quality of the bushes produced varied from year to year. The severe winter and 
drought in spring are unfavorable to roses too. For both of the cultivars  tested,  the  rate 
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of successfully produced bushes was significantly higher in 2001 (75.8%) than in 2000 
(58.6%) or 2002 (32.6%). For ‘Casanova’, the proportion of first-class bushes was sig-
nificantly higher in 2001 (68.6%) and 2002 (68.4%) than in 2000 (55.5%). For ‘Kor-
lingo’ and for both cultivars combined, however, there were no significant differences 
in the proportion of first-class bushes from year to year. For both cultivars, root system 
development was significantly better in 2001 (4.3) and 2002 (4.5) than in 2000 (3.7) 
(tab. 1–3). 

DISCUSSION 

In the study conducted, the rate of the obtained bud-grafts of Rosa × hybrida culti-
vars in relation to bud-grafted rootstocks was higher with I class rootstocks than II class 
rootstocks. With class III rootstocks, the success rate was particularly low when grafting 
with buds from shots from every scion size, but mostly thick scions and medium scions, 
probably because of anatomical incompatibility. However, rootstock quality did not 
significantly affect the average rate of the shrubs obtained. 

In Kiczorowski’s study [2003] on propagation of apple-trees, efficiency of bud-
grafts in a nursery depended on the rootstock and its thickness. The best results were 
with thicker class rootstocks, and, for some weaker rootstocks, significantly higher 
efficiencies were in the medium size class. In other studies, the main cause of the low 
number of cherry-trees were thin rootstocks [Czynczyk and Grzyb 1987]. The results of 
the studies conducted by the authors indicate that rootstock quality has a deciding effect 
on the rate of the trees obtained, like in the present study. 

For both cultivars, the rate of I class shrubs and the root system development were 
best with class I and class II rootstocks, and worst with class III rootstocks. Bielicki and 
Czynczyk [1992] obtained apple-trees of the highest plant quality with thick rootstocks. 
Samus and Gadzhiev [1997] and Kiczorowski [2003] obtained high-quality apple-trees 
also with medium rootstocks. In the study conducted by Kiczorowski [2003], the pro-
portion of I class trees varied widely (from 13 to 88%), depending on the rootstock size. 
The proportion of I class trees was usually highest with thick rootstocks, and occasio-
nally with medium rootstocks [Kiczorowski 2003]. 

In one study, four cultivars of plum were T-grafted onto ‘Wangenheim’ seedling ro-
otstocks of different size classes. In other experiments, the same four plum cultivars 
were grafted on ‘Wangenheim’ seedling rootstocks and on standard Prunus divaricata 
rootstocks of the thinnest size class. On ‘Wangenheimer’ seedling rootstock, tree quality 
was highest with thick rootstocks, and lowest with thin rootstocks [Grzyb 1990]. 

CONCLUSIONS 

1. Success with grafting Rosa × hybrida bushes is highest with class I rootstocks, 
and lowest with class III rootstocks. 
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2. The rate of successfully produced bushes and the quality of the bushes produced 
is generally not affected by scion size. However, scion size should be matched to root-
stock size to ensure anatomical compatibility. 

3. The proportion of first-class bushes is highest with thick scions and class I and 
class II rootstocks, and lowest with class III rootstocks. 

4. Root system development is better with class I and class II rootstocks. 
5. Weather conditions have a great affect on the rate of successfully produced 

bushes and on the quality of the bushes produced. 

REFERENCES 

Barrit B.H., 1990. Producing quality nursery trees for high density orchards. Compact-Fruit-Tree. 
23, 119–124. 

Bärtels A., 1982. Rozmna�anie drzew i krzewów ozdobnych. PWRiL. Warszawa. 
Bielicki P., Czynczyk A., 1992. Wst�pne wyniki nad wp�ywem jako�ci podk�adek s�abo rosn
-

cych na liczb� i jako�� otrzymanych drzewek jab�oni w szkó�ce. Prace ISiK, ser. C, 3–4, 116. 
Czynczyk A., Grzyb Z. S., 1987. Wp�yw sposobów okulizacji i szczepienia podk�adek na liczb� i 

jako�� otrzymywanych drzewek wi�ni w szkó�ce. Prace ISK. Ser. A. 77, 5–9. 
Fali�ska-Król J., Hetman J., 2001. Wp�yw nast�pczy terminów sadzenia i zabiegów agrotech-

nicznych na jako�� krzewów ró� odm. ‘Sabrina’. Mat. Konf. „Ró�e w szkó�ce i pod os�onami”, 
Skierniewice, 23 marca, 64–69. 

Grzyb, Z. S., 1990. Influence of Wangenheim Prune seedling rootstock quality on the bud-take 
and maidens growth. Fruit Sci. Rep., 17, 4, 187–191. 

Hetman J., 1987. Produkcja krzewów ró� do upraw pod os�onami z uwzgl�dnieniem podk�adek. 
Otwarte Dni Ró�ane, Ogólnokrajowa Konf. SITO w �odzi, Materia�y, 15–27. 

Hetman J., Monder M., 2003a. The influence of quality of the rootstocks and scions on the results 
of budding two rose cultivars from the hybrid thea group. Zesz. Probl. Post. Nauk Roln. 491, 
79–90. 

Hetman J., Monder M., 2003b. The influence of quality of the rootstocks and scions on the results 
of budding two rose cultivars from floribundas group. Acta Sci. Pol. Hortorum Cultus 2 (2), 
33–41. 

Hetman J., Monder M., 2004a. The influence of scion maturity and bud location on the obtained 
shrubs of two Rosa thea hybrida cultivars. Part I. Growth parameters of the rose shrubs. Acta 
Sci. Pol. Hortorum Cultus 3 (2), 13–22. 

Hetman J., Monder M., 2004b. The influence of scion maturity and bud location on the obtained 
shrubs of two Rosa thea hybrida cultivars. Part II. The quality of shrubs. Acta Sci. Pol. Horto-
rum Cultus, 3(2), 23–32. 

Kiczorowski P., 2003. Badania wybranych czynników wp�ywaj
cych na wzrost podk�adek 
i jako�� okulantów jab�oni odmiany ‘Jonica’. Praca dokt. Akademia Rolnicza w Lublinie. 

Kool M.T.N., van de Pol P. A., 1991. Onderstam heeft grote invloed op bloemproduktie. Vakbl. 
Voor de Bloem. 13, 62–64. 

Monder M., Hetman J., 2006a. The influence of scion maturity and bud location on the obtained 
shrubs of two Rosa floribunda cultivars. Part I. Growth parameters of the rose shrubs. Zesz. 
Probl. Post. Nauk Roln. 510, 359–365. 

Monder M., Hetman J., 2006b. The influence of scion maturity and bud location on the obtained 
shrubs of two Rosa floribunda cultivars. Part II. The quality of shrubs. Zesz. Probl. Post. Nauk 
Roln. 510, 367–375. 



206 M. J. Monder, J. Hetman 

 

_____________________________________________________________________________________________________________________________________________ 
 

Acta Sci. Pol. 

Samus V.A., Gadzhiev S.G., 1997. Effect of clonal rootstock quality on the output of standard 
apple seedlings. Plodovodstvo-Minsk. 11, 1, 104–109. 

Tonecki J., �ukaszewska A., 1996. Rozmna�anie ro�lin ozdobnych. Materia�y do �wicze�. Wyd. 
SGGW, Warszawa. 

WP�YW  JAKO�CI  PODK�ADEK  I  ZRAZÓW  NA  WZROST  I  JAKO�� 
UZYSKANYCH  KRZEWÓW  DWÓCH  ODMIAN  RÓ�  Z  GRUPY  
WIELKOKWIATOWYCH.  CZ��� II.  JAKO��  KRZEWÓW 

Streszczenie. Oczka dwóch odmian ró� z grupy wielkokwiatowych ‘Casanova’ i ‘Korlin-
go’ pobierano ze zrazów o trzech ró�nych grubo�ciach: (grube Ø = 6–8 mm; �rednie  
Ø = 4–6 mm; cienkie Ø = 2–4 mm), okulizowano na podk�adce Rosa multiflora Rhunb., 
typ bezkolcowy, wyboru I (szyjka korzeniowa Ø = 4–6 mm), II (szyjka korzeniowa  
Ø = 3–4 mm) i III (szyjka korzeniowa Ø = 2–3 mm. Najwi�cej krzewów uzyskano przy 
okulizacji podk�adek I wyboru, najmniej – III wyboru. Najwi�cej krzewów wyboru I 
otrzymano przy okulizacji podk�adek I i II wyboru oczkami ze zrazów grubych. Najmniej 
krzewów I wyboru uzyskano po okulizacji podk�adek wyboru III. System korzeniowy naj-
lepszej jako�ci mia�y krzewy pochodz
ce z okulizacji podk�adek I i II wyboru. Jako�� 
zrazów nie mia�a wp�ywu na jako�� i liczb� uzyskanych krzewów. 
 
S�owa kluczowe: Rosa × hybrida, okulizacja, jako��, podk�adka, zraz, Rosa multiflora 
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