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ABSTRACT

The effect of the subclones of M.9 (M.9 T 337, Pgam 1, RN 29) and the sub-
clones of P 22 (P 22/K, P 22/A, P 22/J), and some of the new Polish rootstocks (P 59,
P 60, P 61 and P 62) on the growth and yield of ‘Jonagold’, ‘Ligol’ and ‘Gala’ apple
trees was studied in a field experiment over a period of 10 years. The growth vigour
of these cultivars on the M.9 subclones was similar to that observed on the standard
rootstock M.9 EMLA and among the subclones of P 22, and was similar to those for
the standard P 22. Trees of ‘Jonagold’ grafted on the new Polish rootstock P 62 were
significantly less vigorous than those on M.9 EMLA. Trees grafted on P 61 were
significantly smaller than the standard trees on P 22. The smallest trees of the tested
cultivars were obtained on P 59. In the group of semi-dwarfing rootstocks, the small-
est trees were on P 60 and the largest on P 14. The cumulative yields of tested culti-
vars on the subclones of M.9 were similar to that on standard rootstocks of M.9
EMLA. The cumulative yields of tested cultivarson subclones of P 22 were similar to
standard P 22. In the semi-dwarfing group, the highest yields for ‘Jonagold’ and
‘Gala’ trees were on P 60 and for ‘Ligol’ trees on P 14. The values of the yield effi-
ciency index for the subclones of M.9 and new rootstock P 62 were similar to those
for M.9 EMLA. Among the subclones of P 22 and new rootstock P 61, the values of
this index were similar to those for the standard P 22 rootstocks. The highest yield
efficiency index among the semi-dwarfing rootstocks was obtained for P 60. The
tested subclones of M.9 and P 22 and new rootstocks P 61 and P 62 produced no
significant effect on the size, weight and colouring of apples, with the exception of
‘Jonagold’ and ‘Gala’ trees growing on P 59. In 2004, the apples on this rootstock
were significantly smaller.
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INTRODUCTION

Most fruit growers in Poland are
looking for the ideal apple tree that
does not grow too vigorously, re-
quires little labour input, and pro-
duces a good crop of high quality
apples every year. Such trees can be
obtained by using dwarfing root-
stocks for their production (Czyn-
czyk, 1995; 2000; Mika et a., 2000;
Czynczyk and Jakubowski, 2004).
There is, however, no universa root-
stock for all kinds of soil, climatic
conditions, or the various apple cul-
tivars. On light soils (the predom-
inant type of soil in Poland), these
requirements are satisfied by trees
grafted on semi-dwarfing rootstocks
such as M.26, P 14 and P 60 (Czyn-
czyk, 1995; Skrzynski and Ponie-
dziatek, 1999; Czynczyk and Piskor,
2000; Bielicki et al., 2002). How-
ever, trees grafted on these root-
stocks often grow too strongly (vig-
oroudy) in more fertile soils. The
rootstock M.9, the most commonly
used rootstock in the countries of
Western Europe, is aso recom-
mended for cultivation in Poland
(Czynczyk et al., 2001). However, to
grow trees on this rootstock in Poland
can sometimes be risky (Czynczyk,
1995; Webster, 1999 Wertheim,
1998). For example, the root system
of the trees growing on M.9 could be
damaged by low temperatures during
winters without snow. Treeson P 22,
on the other hand, are more winter
hardy, but they require a more fertile
sail, irrigation and heavy thinning of
fruitlets to produce good quality
fruits. So far, the usefulness of the
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subclones of the M.9 and P 22 root-
stocks in growing the more economi-
caly important apple cultivars in
Poland ('Jonagold’, ‘Ligol’ and
‘Gald) has not been tested over along
period of time. Can apple trees grafted
on the subclones of M.9 and P 22,
and grown in light soils, continue to
bear fruits of good quality as the
trees age? The aim of the study pre-
sented here was to determine the
orchard performance of ‘Jonagold’,
‘Ligol’ and ‘Gald apple cultivars
grafted on different rootstocks,
mainly on subclones of the two root-
stocks: M.9 and P 22. In thistrial, we
determined their adaptability to the
variable conditions of Poland’s cli-
mate, paying particular attention to
tree health and growth vigour, crop
size and fruit quality on ageing trees.

MATERIAL AND METHODS

The orchard used for this ex-
periment was set up in the autumn of
1994 at the Experimental Orchard of
the Research Institute of Pomology
and Floriculture in Dabrowice, cen-
tral Poland. One-year-old maidens
grafted on the subclones of M.9 and
P 22 rootstocks, and aso on the
dwarfing rootstocks: P 14, P 59 and
P 60 as wdl as P 61 and P 62 which
were recently bred at the Institute of
Pomology and Floriculture (Jaku-
bowski, 1999; Jakubowski and Za-
gaja, 1999). All of the rootstocks
were classified into three groups. The
first group consisted of strongly
dwarfed trees on P 59, P 61 and P 22
(as standard) and its three subclones:
P 22/K (mother plants propagated
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in vitro, a rootstock intermediate in
character), P 22/A (an adult subclone
with poor rooting ability, without
spines in stoolbeds), and P 22/J
(ajuvenile subclone with very good
rooting ability, a few spines and
a significantly higher number of lay-
ers in stoolbeds). The second group
consisted of various subclones of
M.9;M.9T 337, Pgjam 1, RN 29 and
new rootstock P 62, whilst the third
group included the semi-dwarfing
rootstocks: P 14, P 60 and M.26
(Tab. 1). The control function was
fulfilled by trees grafted on the P 22,
M.9 EMLA and M.26 rootstocks
commonly used in the production of
apple trees in Poland. The orchard
was located on asandy loam podso-
lic soil overlaying loam. The experi-
mental trees were planted according
to a randomized block design with
3 sub-blocks for each cultivar, in
4 replications and 3 trees per a plot.
Strongly dwarfed trees were planted
at a distance of 4.0 x 1.5 m, dwarf
trees a 40 x 1.75 m, and semi
dwarfed at 4.0 x 2.0 m (Tab. 1). The
trees were trained in the slender
spindle bush system. Fertilization,
soil cultivation and orchard protec-
tion procedures were applied accord-
ing to the recommendations for
commercial orchards. The following
observations and measurements were
recorded: the health status of trees,
trunk circumference, yield, and fruit
size and quality. In 2003 and 2004,
fruit quality was assessed using an
electronic sorting machine manufac-
tured by Greef-Holland. The results
were statistically analyzed using the
variance analysis method. To assess
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the significance of the differences
between means, Duncan’s t-test was
used at the 5% level of significance.
The significance of the differences
was assessed separately for the root-
stock sub-blocks, which represented
the specific groups of rootstocks
(Tab. 1).

RESULTS AND DISCUSSION
Tree health

During the ten-year-long period
of tree growth, there was no loss of
trees due to frost damage to the cul-
tivar or the root system. The highest
number of trees of the cultivars ‘Li-
gol’ and ‘Gala’ were lost as a result
of them falling over during periods
of strong winds while carrying
aheavy crop. Out of the 17 trees of
‘Ligol’ planted, the following num-
bers were lost: on P 22/J and P 22/K
— 3trees, on M.9 RN 29 — 3 trees, on
M.9 EMLA - 2 trees, on P 59 — 2
treesand on P 60 — 2 trees and M 26
—1 and Pgjam 1 — 1. A high number
of lost trees of the cultivar ‘Gala
was noticed on P22 — 3 trees, M.9
RN29 — 3 trees, P 59 — 2 trees, and
Pajam 1 — 2 trees(Tab. 2 and 3). The
relatively large numbers of lost tress
of the cultivars ‘Ligol’ and ‘Gaa
show that strongly dwarfing root-
stocks, such as P 22 and its sub-
clones, P 59, and some subclones of
M.9, had poorly developed root sys-
tems. The poor rooting ability of
trees growing on very dwarfing root-
stocks corresponds with the observa-
tions made by Webster (1999) and
Wertheim (1998). Six out of the 17
lost trees of the cultivar ‘Ligol’ and

75



A. Czynczyk et al.

Table 1. Trunk cross sectional area, yield, yield efficiency and quality of ‘Jonagold’ fruit from trees grown on the subclones of M.9

and P 22, and new dwarfing rootstocks

Number of . Total yield in kgtree . N Weight of 100 % of fruitswith % of fruits with blgsh

TCAin Yield efficiency fruits [kg] diameter > 7 cm over > 50% of skin

Rootstocks  |trees lost out >
of 12 planes | 22041 "To06- To82- | 1= | (o em” TCA) 2003 | 2004 | 2003 | 2004 2003 2004
2001 | 2004 | 2004

P 22%* 0 59.13c* 99.7bc | 50.0b | 149.7b 2.62a 174a | 25.3b | 91.0a 99.1b 50.0a 87.2b
P 22/K 1 52.17c 100.4bc | 49.1b | 149.5b 3.13a 16.1a | 27.3b | 79.6a | 100.0b 62.9ab 88.2b
P 22/A 2 60.40c 105.7c | 52.0b | 157.7b 2.64a 17.1a | 27.3b | 85.8a | 100.0b 62.2ab 86.9b
P 22/3 0 54.94c 102.4c | 54.2b | 156.6b 2.92a 184a | 269b | 93.3a | 100.0b 63.6ab 91.2b
P59 1 16.44a 447a | 26.5a | 71.2a 4.76b 17.1a | 15.3a | 825a 54.5a 77.7b 24.7a
P61l 1 37.86b 84.2b | 51.9b | 136.1b 3.73a 17.2a | 27.6b | 87.4a 99.8b 38.0a 86.2b
M.9 EMLA** 0 72.76b 120.9b | 60.4a | 181.3ab 2.54ab 20.9b | 28.7ab | 98.0a 96.2ab 59.3a 61.3a
M.OT 337 1 76.31b 126.3b | 62.0a | 188.3b 2.49ab 20.2ab | 26.9ab | 96.5a 99.1b 51.0a 82.2a
Pajam 1 0 73.17b 118.8b | 60.1a | 178.9ab 2.50ab 19.7ab | 30.36b | 97.0a | 100.0b 57.1a 68.0a
RN 29 1 73.94b 104.9ab | 52.8a | 157.7ab 2.17a 20.1ab | 26.1a | 95.8a 99.3b 64.6a 84.4a
P62 0 55.36a 96.6a | 55.0a | 151.6a 2.83b 18.1a | 25.7a | 94.4a 9l1.1a 63.1a 78.9a
M.26** 1 96.05b 120.2a | 58.4a | 178.6a 1.92a 22.1a | 24.7a | 98.5a 97.0a 76.0a 39.2a
P14 0 118.28c 125.5a | 65.9a | 191.4ab 1.67a 222a |24.9a | 99.3a 98.4a 75.0a 29.2a
P60 0 77.81a 128.3a | 80.3a | 208.6b 2.70b 195a | 24.9a | 94.6a 99.8a 63.2a 56.4a

* Averages followed by the same letter do not differ significantly at p = 0.95 (Duncan’s multiple range test)
** standard rootstocks
K — stoolbeds established from in vitro propagated mother plants

A —adult subclone

J—juvenile subclone
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Table 2. Trunk cross-sectiona area, yield, yield efficiency and quality of ‘Ligol’ fruit from trees grown on the subclones of M.9 and
P 22, and new dwarfing rootstocks

Weight of 100 | % of fruitswith di- | Cor TS Wi

Number of | _ - Totd yield in kg/tree Yieldeffi- | TEITO PO TS W S Holush over >50% of
In ; fruits [kg] ameter >7cm .
Rootstocks  ftreeslost out ciency skin
2004 [cn?] S
of 12 plants [kgcm™ TCA]

1996-2001 | 19922004 | 1996-2004 2003 | 2004 2003 2004 2003 2004
P 22%* 0 40.28c* 97.1b 44.5bc 141.6bc 3.62a 17.8a] 22.5a 91.2ab 96.2a 88.4a 91.7a
P 22/K 3 44.72c 105.0b 48.3c 153.3c 3.55a 2290 30.4b 99.35b | 97.5a 885a| 80.2a
P22/A 0 39.97c 105.4b 50.9c 156.3c 3.92a 16.1e 21.7a| 78.0ab| 929a 83.1la| 87.la
P22/3 3 30.84b 91.9b 35.5b 127.4b 4.18a 1519 23.1ab| 73.0ab | 91.6a 76.8a| 95.9a
P59 2 11.43a 56.5a 17.2a 73.7a 6.60b 13.6a 26.0ab| 65.0a 93.5a 79.5a| 94.5a
M.9 EMLA** 2 56.14a 128.6a 68.2ab 196.8a 3.54a 20.9a 30.5a 96.9a 91.9a 74.0a| 73.8a
M.9T 337 0 52.67a 132.7a 67.6ab 200.3a 3.87a 2159 26.9a| 99.3a 97.2ab| 833a| 76.6a
Pajam 1 1 54.87a 125.3a 54.6a 179.9a 3.34a 2174 269a| 99.6a | 100.0b 87.5a| 100.0a
RN 29 3 55.86a 110.8a 75.7b 186.5a 3.40a 19.19 27.2a| 94.6a | 100.0b 79.0a| 922a
M.26%* 1 73.91b 136.3a 64.7a 201.0a 2.75a 23.0a) 27.4a 99.4a 91.5a 82.1a| 77.7a
P14 0 84.00c 141.6a 61.9a 203.5a 2.45a 19.7a 315a| 98.2a 93.5a 84.8a| 90.5a
P 60 2 58.26a 127.3a 64.4a 191.7a 3.33b 2139 242a| 99.3a 88.9a 89.9a| 89.0a

*, ** For explanation, see Table 1
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Table 3. Trunk cross-sectiona area, yield, yield efficiency and quality of ‘Gala’ fruit from trees grown on the subclones of M.9 and
P 22, and new dwarfing rootstocks

Number of | TCA in Total yield in kg/tree Yield effi- Weight of 100 % of fruitswith | % of fruits with bI}JSh
Rootstocks reeslost oul 2004 ciency fruits [kg] diameter >7cm over >50% of skin
of 12 plants [o?] |1996 2001(1992-2004|1996-2004 K9 6™ TCAT| 2003 | 2004 | 2003 | 2004 2003 2004
P 22+ 3 35.41c*| 554b | 68.8b | 124.4bc 3.63a | 14.0a] 14.5ab] 49.8a| 58.6ab| 82.0ab| 62.0a
P 22/K 0 34.8%c| 612b | 7580 | 137.0c 385a | 136a 141ab| 454a| 557a| 87.2b 63.920
P 22/A 2 27650 | 483b | 544b | 102.7b 385a | 125a 168b | 295a| 7250 90.50 81.50
P 2213 0 3746c | 57.9b | 60.1b | 118.0bc 322a | 129a 149ab| 323a| 588 | 736a 70.32b
P59 2 1464a | 342a | 241a | 623a 453 | 1233 130a| 208a| 29.1a 93.00 79.32b
M.9 EMLA** 1 42.77ab| 7292 | 90.0a | 162.9a 3.96a | 14.8a 154a | 60.7a| 643a 82.7a T1.1a
Pgjam 1 2 40.83a | 66.8a 84.2a 151.0a 3.73a 12.9a 16.4a | 37.5a 72.0a 74.6a 69.5a
RN 29 3 50.16b | 742a | 89.2a | 1634a 326a | 141a 167a| 495a| 823a 78.2a 80.0a
M.26** 1 54.43a | 7652 | 99.0a | 175.5a 3.28a | 12.4a 16.8a | 264a| 83.6a 67.3a 56.9a
P14 1 6137a | 1064c | 99.1a | 20550 346 |1l2a 172a| 7.00| 8lda 731a 80.7a
P60 1 5321a | 933b | 1135a | 206.8b 3930 | 1283 159a | 3l2a| 730a 66.1a 61.6a

*, ** For explanation, see Table 1
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three trees of the cultivar ‘Gala had
an on-stem infection with Nectria
canker. The bark and wood of ‘Li-
gol’ trees is more sengitive to this
disease than are those of ‘Jonagold’
trees. The higher yidd efficiency
index of the cultivars ‘Ligol’ and
‘Gala was aso a factor contributing
to the trees falling over because of
a heavy fruit crop. Only eight ‘Jona-
gold’ trees were lost and they were
lost by accident.

Tree vigour

After ten years, the weakest
growth was shown by those trees of
the three cultivars that were growing
on P 59. Significantly smaller trees
of the cultivar ‘Jonagold’ in com-
parison with the trees growing on the
traditionally propagated rootstock
P22 were aso obtained on P 61.
Trees growing on the subclones of
P 22 were similar in size to the trees
growing on the standard rootstock
P22 (Tab. 1-3). After ten years, the
relationship between the size of
ten-year-old trees on the subclones
of P 22 was almost the same as that
previoudy noted by Czynczyk et a.
(2004). Within the group of typically
dwarfing rootstocks, ‘Jonagold’,
‘Ligol’ and ‘Gala’ trees on the sub-
clones of M.9, were similar in size.
The most vigoroudy growing trees
of ‘Jonagold’ were obtained on the
M.9 T 337 subclone, whereas the
significantly smaller trees of ‘Jona-
gold” were obtained on the newly
bred P 62 rootstock. Small differ-
ences found in the group of the M.9
subclones are in line with the reports
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by Jadczuk and W?tosek-Stangret
(1999), Kurlus and Ugolik (1999),
Engel (1999) and Sadowski et al.
(2004). Within the group of the semi-
-dwarf trees, all the tested cultivars
grew more vigorously on P 14 in
comparison with the trees on M.26 —
the standard rootstock. The ‘Jona-
gold and ‘Ligol’ trees on P 60 were
significantly smaller than the trees
growing on M.26. The obtained re-
sults relating to the vigour of dwarf
and semi-dwarf trees correspond
with the results presented by Bielicki
et a. (2002), Czynczyk et a. (2004),
Czynczyk and Bartosiewicz (2003),
and Jadczuk (2000).

Yields

All the trees of the three apple
cultivars began bearing fruit in the
second year after planting. Yield per
tree in the following years corre-
sponded to the size of the tree. After
ten years, within the group of the
least vigoroudly growing trees, the
total yields for the three cultivars on
the subclones of P 22 were similar in
size to the tota yields obtained from
the control trees on P 22 (Tab. 1-3).
The lowest total yields of al the cul-
tivars were obtained from the small-
est trees on P 59. A lower yield for
‘Jonagold’ was also obtained from
the trees growing on the new P 61
rootstock. In the group of the typica
dwarf trees, thetotal yieldsfor al the
tested cultivars were similar in size
to the total yields obtained from the
standard trees growing on
M.9 EMLA. The obtained results
relating to the total yields of the three

79



A. Czynczyk et al.

cultivars growing on the dwarfing
rootstocks followed a trend similar to
those presented earlier by Jaku-
bowski (1999), Bielicki et a. (2002)
and Czynczyk et al. (2004). Within
the group of semi-dwarf trees, the
total yields for ‘Jonagold’ and ‘ Gala
trees on P 60 were sgnificantly
higher in size compared with the
cumulative yields obtained from the
trees on M.26. The cumulative yields
for ‘Ligol’ trees on P 60 and P 14
were similar in comparison with the
yield obtained from the trees on
M.26. Yield data related to the root-
stocks in this experiment correspond
with those presented previoudy by
Bielicki et a. (2002) and Czynczyk
et a. (2004). The total yield efficien-
cies (in kg per cm? of trunk cross-
-sectional area) within the group of
the trees growing on the subclones of
P 22 were similar to the yield effi-
ciencies obtained from the standard
trees on P 22 (Tab. 1-3). Trees of dl
the tested cultivars on P 59 and
‘Jonagold’ on P 61 aso had a higher
yield efficiency index than the stan-
dard trees on P 22. Within the group
of dwarf trees on M.9 EMLA and its
subclones, and trees on the new P 62
rootstock, all had very similar nu-
merical values of the yield efficiency
index. In the group of semi-dwarf
trees of al cultivars, the highest yield
efficiency index was obtained for the
trees on the P 60 rootstock. The re-
sults concerning the yield efficiency
index for the different rootstocks are
in agreement with the data presented
earlier by Czynczyk and Barto-
siewicz (2003), and Czynczyk et al.
(2004). The size and weight of the
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fruits of al cultivars were similar for
all the rootstocks with the exception
of P59 (Tab. 1-3). In 2004, ‘Jona-
gold trees on the P 59 rootstock
produced significantly smaller fruits
which also had the least red blush.
Fruitlets on ‘Jonagold’ trees growing
on P 59 have to be thinned more
heavily. Winter and summer pruning
treatments of all the tested cultivars
on P 59 have to be precisely done.

CONCLUSIONS

1. Trees growing on the subclones
of P 22 and on the new rootstock
P 61 were similar in size to the
trees growing on the standard
rootstock P 22. Significantly
smaller trees of al cultivars in
comparison to P 22, were ob-
tained on P 59.

2. The trees grafted on the sub-
clones of M.9 rootstocks have a
growth vigour similar to the
standard trees grown on M.9
EMLA. Trees of the cultivar
‘Jonagold’ on the new rootstocks
P 62, were significantly smaller
than the treeson M.9 EMLA.

3. Within the group of semi-dwarf
trees, al tested cultivars grew
less vigorously on P 60 and more
vigorously on P 14 in compari-
son with the trees on M. 26.

4. The cumulative yields of tested
cultivars on the subclones of M.9
were similar to those on the stan-
dard rootstock M.9 EMLA. The
cumulative yields of tested culti-
vars on subclones of P 22 were
similar to the standard P 22. In
the semi-dwarfing group, the
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highest yields for ‘Jonagold’ and
‘Gala trees were produced on
P60 and for ‘Ligol’ trees on
P 14. The values of the yield ef-
ficiency index for the subclones
of M.9 and the new rootstock
P62 were similar to those for
M.9 EMLA. Among the sub-
clones of P 22 and the new root-
stock P 61, the values of this in-
dex were similar to those for the
standard P 22 rootstock. The
highest yield efficiency index
among the semi-dwarfing root-
stocks was obtained for P 60.

5. The tested subclones of M.9 and
P 22, and new rootstocks P 61
and P 62 produced no significant
effect on the size, weight or col-
ouring of apples, with the excep-
tion of ‘Jonagold and ‘Gald
trees growing on P 59.
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WY NIKI UPRAWY TRZECH ODMIAN JABLONI
SZCZEPIONY CH NA KILKU POLSKICH
| ANGIELSKICH PODKELADKACH ORAZ ICH
PODKLONACH

Alojzy Czynczyk, Pawel BielicKki
i Barbara Bartosiewicz

STRESZCZENIE

Przez 10 lat badano wptyw podklonéw podiktadki M.9 EMLA (M.9 T 337,
M.9Pgjam 1 i M.9 RN 29) i podklonéw P 22 (P 22/K, P 22/A i P 22/J) oraz kilku
nowych podktadek polskich (P 59, P 60, P 61 i P 62) nawzrost i owocowanie trzech
odmian jabtoni: ‘Jonagold’, ‘Ligol’ i ‘Gala’. Wielkos¢ drzew trzech odmian na pod-
klonach podkiadki jabtoni M.9 EMLA i P 22 byta zblizona do wielkosci drzew rosna-
cych na standardowych podktadkach M.9 EMLA i P 22. Drzewa odmiany ‘ Jonagold’
rosnace ha nowej podktadce P 62 byty istotnie mnigjsze niz drzewa na M.9 EMLA,
arosnace na P 61 byly istotnie mnigjsze niz rosnace na P 22. Nagjmnigjsze drzewa
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...apple cultivars grafted on a number of Polish and English rootstocks...

badanych odmian otrzymano na P 59. W grupie drzew rosnacych na podktadkach
poikartowych najmnigjsze drzewa otrzymano na P 60, a ngjwicksze na P 14. Sumy
plonéw otrzymane z drzew trzech odmian rosnacych na podklonach M.9 EMLA i P
22 byty wielkoscia zblizone do plonéw zebranych z drzew rosnacych na podktadkach
standardowych M.9 EMLA i P 22. W grupie podkiadek pétkartowych ngjobfitsze
plony odmian ‘Jonagold’ i ‘Gala zebrano z drzew rosnacych na P60, aodmiany
‘Ligol’ z drzew rosmcych na P 14. Wskaznik plennosci otrzymany z drzew rosnacych
na podklonach M.9 i P 22 byt zblizony do jego wartosci otrzymanych z drzew rosna-
cych na standardowych podktadkach M.9 EMLA i P 22. W grupie podktadek pdtkar-
towych najwyzszy wskaznik plennosci uzyskaty drzewa trzech odmian na P 60. W
latach 2003 i 2004 jakos¢ owocow trzech odmian obeimujaca: mas:, srednice i wid-
kos¢ rumienca powyzel 50% powierzchni na badanych podklonach i nowych pod-
ktadkach P 61 i P62 byta zblizona do wartosci otrzymanych z drzew rosnacych na
podktadkach standardowych M.9 EMLA i P 22. Jedynie w 2004 roku z drzew odmia-
ny ‘Jonagold’ i ‘Gala rosnacych na P 59 otrzymano mniegjsze owoce.

Stowa kluczowe: odmiany jabtek, podkiadka, podklon, wzrost, wskaznik plennosci,
jakos¢ owocow
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