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ABSTRACT. In the nursery new rootstock for maiden apple tree was compared with standard root-
stocks: M-9, P-2, M-26. The number of the obtained maiden apple trees of ‘Delikates’ on new
rootstock was higher than on P-2 and M-9 rootstocks but lower than on M-26. There were no
differences in this parameter between the examined rootstocks in case of ‘Elstar’ cultivar. The
height of maiden apple trees of ‘Delikates’ and ‘Elstar’ on new rootstock was similar to the height
on M-9. Maiden apple trees on new rootstock were significantly thicker than the ones obtained on
other rootstocks. The average sum of the length of long shoots and their number on one maiden
tree for the new observed rootstock was radically bigger than on M-9 and M-26 rootstocks. The
consistency of the maiden apple trees with the Polish Rules did not differ significantly for all
examined rootstocks.
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Introduction

Scientific research in the field of orchard nursery focus mainly on the search for new
rootstocks that reduce the growth of the trees. The quality of the maiden trees obtained
in a nursery is also a very serious problem. Such trees should have a formed crown,
consisting of regularly placed 4-6 lateral shoots. The rootstock and the grafted cultivar,
depending on their growth power, influence branching of the maiden trees. For intensive
orchards, dwarf rootstocks giving the trees a weaker growth, are preferable. Maiden
trees on weaker growing rootstocks generally ramify worse (Jaumien et al. 1992, Slo-
winski and Sadowski 1996).

In the experiment an introductory evaluation of a nursery usefulness of not yet ex-
amined rootstock for apple trees, was executed. The new rootstock obtained in
Baranowo comes from a hybridization of ‘Antonéwka’ cultivar and B-9 rootstock.
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Materials and methods

Experimental vegetable material constituted: P-2, M-9, M-26 rootstocks and new
rootstock as well as scions of ‘Delikates’ and ‘Elstar’ apple tree cultivars. The experi-
ment was executed in the system of complete random blocks, with four repetitions. In
each of them 50 of the mentioned rootstocks were planted in spring. In the last decade
of July they were budded with two apple tree cultivars. One-year-old maiden apple trees
were obtained in two production cycles in the years of 1999-2002. For each combina-
tion observations and measures were made on 15 maiden trees growing in turn in rows.
The number of obtained maiden trees was found in comparison with the number of the
budded rootstocks. The height and the thickness of the trees was evaluated on the level
of 30 cm above the ground. The length and number of lateral shoots longer than 20 cm
was also determined. On the basis of these growth parameters of maiden trees their
consistency with the Polish Rules PN-R-67010 was established. The statistical analysis
of the obtained data was carried out with the help of STAT program, using Duncan test,
at the probability level o = 0.05.

Results

New rootstock for apple was characterized by an average number of the obtained
maiden apple trees of ‘Delikates’ cultivar in the nursery, significantly smaller compared
with the results obtained on P-2 and M-9 rootstocks and bigger than the ones for M-26
(Table 1).

The height of maiden apple trees of ‘Delikates’ cultivar on new rootstock was similar
to the height on M-9 but weaker than the growth on P-2 and M-26 rootstocks (Table 2).
Maiden apple trees on new rootstock were thicker than the ones obtained on other root-
stocks, which did not differ significantly (Table 2). The most ramified trees of ‘De-
likates’ cultivar were obtained on the newly examined rootstock, which had on average
3.5 long shoots on one maiden tree. Weaker ramified trees were found on M-26 root-
stock. The trees on P-2 and on M-9 were weakly ramified and no significant differences
were detected between them (Table 2). The number of long shoots directly affected the
sum of the length of long shoots. New rootstock had the biggest sum of the length of
long shoots for one tree. This length was significantly bigger from the obtained on the
other rootstocks, from which M-26 rootstock had significantly better ramified maiden
trees comparing with the other two (Table 2).

One-year-old maiden apple trees of ‘Delikates’ cultivar produced on different root-
stocks did not differ radically as far as their consistency with the Polish Rules is con-
cerned (Table 1).

Maiden apple trees of ‘Elstar’ cultivar was observed on the same rootstocks as ‘De-
likates’ cultivar, apart from P-2 rootstock. The efficiency of maiden apple trees in the
nursery did not differ radically in the range of the three examined rootstocks (Table 1).

The height of the trees on new rootstock was not significantly smaller from the one
obtained on semi-dwarf M-26 and not significantly bigger from the one noted on a
dwarf rootstock M-9 (Table 3). Similarly as for the ‘Delikates’ cultivar radically the
thickest maiden trees of ‘Elstar’ cultivar were obtained on new rootstock. The thickness
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Table 1

Efficiency and compatible of maiden apple trees with Polish Standard PN-R-67010
Wydajnos¢ i zgodnos¢ z Polska Norma PN-R-67010 okulantéw jabloni

Cultivar Rootstock
Odmiana Podktadka

Percentage of obtained maiden
apple trees
Procent otrzymanych okulantow

Percentage of maiden apple
trees compatible with Polish
Standard PN-R-67010
Procent okulantéw zgodnych
z Polska Norma PN-R-67010

Delikates* | M-26 76.0 a** 88.8a
P-2 90.0c 82.1a
M-9 88.0¢ 82.4a
new rootstock 83.0b 84.0a
nowa podktadka

Elstar M-26 753 a 94.8 a
M-9 70.4 a 94.0 a
new rootstock 75.1a 93.6a

nowa podktadka

* Analyses of variability were calculated separately for each cultivar.

**Means followed by the same letters are not significant at the level of o = 0.05.
*Dla kazdej odmiany wykonano oddzielng analize zmiennosci.
**Srednie oznaczone tymi samymi literami nie réznig si¢ migdzy sobg istotnie na poziomie

o =0,05.
Table 2
Growth and feathering of ‘Delikates’ maiden apple trees
Wzrost i rozgalezianie si¢ okulantéw jabloni odmiany ‘Delikates’
Rootstock Helght' . Th10knefs Number of long shoots Length’ (,)f long sh09ts
Wysokos¢ | Grubosé . . Dtugo$¢ dtugopedow
Podktadka Liczba dlugopgdow
(cm) (mm) (cm)

M-26 119.3 c* 11.6a 2.1b 60.9b
P-2 115.9 be 113a 0.7a 145a
M-9 110.6 ab 112a 04a 10.6 a
New rootstock 106.3 a 1420 35¢ 935¢
Nowa podktadka

*Means followed by the same letters are not significant at the level of o= 0.05.
*Srednie oznaczone tymi samymi literami nie r6znig si¢ migdzy sobg istotnie na poziomie

o =0,05.
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Table 3
Growth and feathering of ‘Elstar’ maiden apple trees
Wzrost i rozgalezianie si¢ okulantéw jabloni odmiany ‘Elstar’
Rootstock WH:;ilz)ts'é T(l;ll.t:llggeézs Number of long shoots Ibiﬁgggt;liﬁn(g) Sh:;g\::
Podktadka y Liczba dlugopgdow & £0p¢
(cm) (mm) (cm)
M-26 147.7 b* 12.5a 25a 91.0a
M-9 1348 a 11.7a 23a 53.6a
New rootstock 144.0 ab 14.6b 470 226.1b
Nowa podktadka

*Means followed by the same letters are not significant at the level of o = 0.05.
*Srednie oznaczone tymi samymi literami nie r6znig si¢ mi¢dzy sobg istotnie na poziomie o, =
0,05.

of the trees on the two remaining rootstocks M-9 and M-26 did not differ significantly
(Table 3). The average number of long shoots on one maiden tree for the newly ob-
served rootstock was radically bigger from the one noted on M-9 and M-26 rootstocks,
which did not differ significantly (Table 3). Also the newly examined rootstock had
radically the biggest sum of the length of the long shoots for one maiden tree. From the
remaining rootstocks not significantly longer long shoots had the stronger growing M-26
rootstock (Table 3).

One-year-old maiden apple trees of ‘Elstar’ cultivar, obtained on three different
rootstocks, in more than 90% met the requirements of the minimum height and thick-
ness intended in the Polish Rules. The consistency of the maiden apple trees with the
rules did not differ significantly depending on the rootstock on which they were pro-
duced (Table 1).

Discussion

Results obtained in the experiment confirmed the usefulness for production of trees
cultivar ‘Delikates’ two rootstocks P-2 and M-9. The newly examined rootstock turned
out to be not much worse, as far as the efficiency in the nursery is concerned. Its effi-
ciency was high and amounted to 83%. The less useful rootstock for ‘Delikates’ cultivar
was M-26, because of the smallest efficiency of maiden apple trees in the nursery. Tak-
ing this factor into consideration, one cannot observe the same preferences for ‘Elstar’
cultivar for which both M-26 and new rootstocks gave the biggest efficiency of maiden
apple trees in the nursery. Less effective was M-9. A very similar number of the ob-
tained maiden apple trees of ‘Elstar’ cultivar on M-9 (73.1%) and on M-26 (74.5%) was
obtained by Porebski (1997).

The height of ‘Delikates’ maiden apple trees shows the weakening of the power of
growth of this cultivar by using the new rootstock. From the examined, trees the short-
est maiden trees were obtained on this rootstock. A similar reduction of the height of



Evaluation of a nursery usefulness of new rootstock... 167

maiden apple trees on the new rootstock was not found for the second apple tree cultivar
‘Elstar’. The maiden apple trees of this cultivar on new rootstock had the middle height
among the dwarf rootstock M-9 and semi-dwarf one M-26. The difference may come
from the different power of growth of the apple tree cultivars examined in the experi-
ment. The growth, especially of stronger growing cultivars, can be not lessened enough
on new rootstock. The second parameter investigated in the experiment, the parameter
of growth of maiden apple trees, confirms this thesis. Significantly the thickest maiden
apple trees of the both examined apple tree cultivars were obtained on the new root-
stock. The growth of maiden apple trees of ‘Delikates’ cultivar, stronger on P-2 root-
stock than on M-9 confirms the classification of the power of growth of the rootstocks
worked out by Jakubowski (1998). The diameter of the maiden apple trees of ‘Elstar’
cultivar on M-9 rootstock, obtained in the experiment, was similar to the one observed
by Stowinski and Sadowski (2001). These authors obtained yet the maiden apple trees
higher by 15 cm on average. It can result from the different soil conditions. The power
of growth on the individual rootstocks directly influenced the number and the length of
long shoots calculated for one maiden apple tree. On the basis of their work other au-
thors came to the same conclusion (Jaumien et al. 1992, Slowinski and Sadowski
1996). They found out a convergence of a stronger growth on particular rootstocks with
an inclination to ramification of the maiden apple trees, especially for the cultivars that
ramify easily in a nursery. For ‘Delikates’ and ‘Elstar’ cultivars a bigger number of
lateral shoots and their total length was noted on the rootstocks that give a stronger
growth to maiden apple trees in a nursery. New rootstock was characterized by a sig-
nificantly bigger number of long shoots for both examined cultivars and their total
length. Similarly the trees of ‘Delikates’ cultivar obtained on M-26 rootstock were bet-
ter ramified than the trees obtained on P-2 and M-9. An exception were the maiden
apple trees of ‘Elstar’ cultivar, not differing much in the ramification degree on M-9 and
M-26 rootstocks. It should be emphasized that new rootstock significantly stimulated
the ramification of maiden apple trees of ‘Delikates’ and ‘Elstar’ cultivars. This fact is
very important as far as the care for a better quality of one-year-old maiden apple trees.
But a little weak point of this rootstock is too big power of growth o maiden apple trees
growing on it. Of course it requires more studies on this rootstock both in a nursery and
in an orchard. The rootstocks did not have a significant influence on the consistency of
the obtained maiden apple trees with the Polish Rules requirements. Proportionally a
bigger consistency of maiden apple trees with the Rules was noted for ‘Elstar’ cultivar,
which connects with their more intensive growth.

Conclusions

1. The efficiency of maiden apple trees on new rootstock for ‘Delikates’ was smaller
than on P-2 and M-9 but bigger than on M-26. In case of ‘Elstar’ the significant differ-
ence were not observed.

2. The maiden apple trees of ‘Delikates’ and ‘Elstar’ on new rootstock were thicker
than on other rootstocks but their height did not differ significantly.

3. The ramifying of maiden apple trees on new rootstock was the best.

4. The consistency of the maiden apple trees with the Polish Rules PN-R-67010 did
not differ significantly for all examined rootstocks.
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OCENA PRZYDATNOSCI SZKOLKARSKIE] NOWEJ PODKEADKI
POD ODMIANY JABLONI ‘DELIKATES’ I ‘ELSTAR’

Streszczenie

Celem pracy bylo stwierdzenie przydatnosci nowej podktadki do produkeji w szkotce okulantow
jabtoni odmian ‘Delikates’ i ‘Elstar’. Nowa podktadke porownano z podktadkami: M-9, M-26
i P-2 dla odmiany ‘Delikates’ oraz M-9 i M-26 dla odmiany ‘Elstar’. Wydajno$¢ okulantéw ja-
btoni odmiany ‘Delikates’ na nowej podkladce byla istotnie mniejsza niz na podktadkach P-2
i M-9 oraz wigksza niz na podktadce M-26, natomiast u odmiany ‘Elstar’ wydajno$¢ ta byta
podobna na wszystkich rozpatrywanych podktadkach. Okulanty jabtoni odmiany ‘Delikates’
i ‘Elstar’ otrzymane na nowej podktadce mialy podobng wysokos¢ do wysokosci stwierdzonej na
podktadce M-9. Jednoroczne drzewka obu odmian na nowej podkladce byly grubsze i istotnie
lepiej rozgalezione niz na pozostatych podkladkach. Zastosowane podktadki nie zréznicowaly
istotnie zgodnos$ci otrzymanych w szkotce okulantow z norma PN-R-67010.



