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ABSTRACT

Experiment with different training systems of apple trees ‘Sampion’ and ‘Topaz
grafted on M.26 rootstock was established in the Experimental Orchard at the
Agricultural and Pomicultural Experimental Farm in Przybroda near Poznan,
belonging to Department of Pomology, University of Life Sciencesin Poznan

Maiden apple trees were planted in the spring 2002 at two densities: 3.5x 2.0 m
(1428 trees ha™) and 3.5 x 1.0 m (2857 trees ha). Depending on the spacing of the
trees, nine different tree trainings were applied. Trees of both cultivars planted most
densely were trained in the following forms: V from Giittingen, Hytec, spindle, axis
and spindle form from Bodensee Lake. Trees planted at the wider spacing had the
following forms: double spindle, Drylling and Mikado. Each training system had 4
replications (five treesin each replication).

Comparison of apple tree training system has shown that the growth and yield of
trees depends more on the genetic traits whereas tree form changes the orchard
architecture. Observations confirm the high values of the Drylling and Mikado crown
forms, which require a moderate labour input for their formation and maintenance
during fruiting time.
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INTRODUCTION

Tree trimming belongs to activities
which are absolutely necessary in
commercid orchards (Mika, 1984,
2003). Dengity of tree planting, their
distribution and span of the canopies
decide about the orchard architecture
(Gruca, 1998; Mika and Krawiec,
1999; Mika and Krzewinska, 1999;
Szewczuk and Gudarowska, 2004)
and depend on the tree trimming,
which directly or indirectly exerts an
influence on the physiologica proces
ses of the trees (Taylor and Lenz,
1991). The achievement of an adequate
yield and good qudity of fruit and the
setting of flower buds depend on light
conditions, which can be improved
through the formation of an adequate
tree canopy (Ugolik, 1994; Buler et d.,
1999; Gruca 2001; Buler and Mika,
2004). In intensive orchards one can
find different tree canopies However,
the most common is the spindle form
(Mika, 1984; Buler and Mika, 2004).
When the fruit tree growersintroduce
changes in the tree density and in the
production technology, they have
also to decide what canopy form they
are going to apply in the orchard.

The objective of the presented
work was to determine the effect of
nine tree canopies on the growth and
yielding of two apple cultivars.

MATERIAL AND METHODS

Studies were carried out in the
years 2002-2007 in the experimental
orchard of the Department of Pomo-
logy, University of Life Sciences in
Poznan, located at the area of the
Agriculturd and Pomicultural Experi-
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menta Farm in Przybroda. Experi-
mental materia consisted of ‘Sampion’
and ‘Topaz' agpple cultivars grafted on
M.26 rootstock. In the spring 2002,
one-year old maidens were planted at
two spacings: 35 x 20 m (1428
treesha) and 35 x 1.0 m (2857
trees/ha). The orchard was established
on an area which earlier was used for
agricultural purposes on a proper grey-
brown podsolic soil shalowly over-
lying light loam, belonging to IIl b
class. The ground water level was at
the depth of about 180 cm.

Depending on the tree spacing,
nine types of tree canopies were intro-
duced:

In the 3.5 % 2.0 m tree spacing:

1. Near-natural crown shape (Fig. 1),
2. Doublespindleform (Y form) (Fg. 2),
3. Drylling form (Fig. 3),
4. Mikado form (Fig. 4).

In the 3.5 x 1.0 m tree spacing:

5. V form from Giittingen (Fig. 5),

6. Hytec form (Fig. 6),

7. Spindle form (Fig. 7),

8. Axisform(Fig. 8),

9. Spindle form from Bodensee Lake
(Fg.9).

Experiment was established in four
replications, ach consisted of 5 trees.
Agronomical treatments were carried
out according to the recommenda-
tions for apple orchards Tree canopies
were formed in thefird five years after
planting, and since 2007 only cor-
rective trimmings were done.

Edimation of tree vigour was
carried out on the basis of stem circum-
ference at the height of 30 cm above
the ground and it was recalculated
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Figure 1. Near-natural crown
e

et . g1
ure 5.V form from
Giittingen

<,

Figure 9. Spindle form from
Bodensee Lake
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into stem trunk cross-section area.
Abundance of blooming and individua
yield from one tree as well as the fruit
quality were estimated on the basis
of fruit mass, fruit firmness and
extract content.

Obtained results were statistically
elaborated by multifactorial analysis
of variance using STAT program.
Significance of differences between
combinations was estimated on the
basis of Duncan’ st-test at p < 0.05.

RESULTS AND DISCUSSION

Experiment was established using
a very homogeneous nursery meaterial
with 1.1 cm? trunk cross-section area
for ‘Sampion’ cultivar and 1.3 cm®
for ‘Topaz’. In the first years after
planting ‘Topaz was characterized
by more intensive growth and the
increment of stem cross-section area
was twice greater than in ‘ Sampion’
(Tab. 1). Independently of the training
system, trees of both cultivars which
were planted an the wider spacing had
greater increments than those grown
in the narrower spacing. Therefore,
one can dtate that the type of a canopy
exerted a smaler effect on the tree
growth intensity in both studied
cultivars. The obtained results agree
with data obtained by Ugolik (1994),
Zurawicz (2003) and Kruczynska
(2002).

Trees of both cultivars started
fruiting in the second year after
planting. Individua yield from one
tree in the particular years depended
on the cultivar, kind of the tree
canopy and spacing. ‘Sampion’ was
more productive and its yields were
systematically increasing (Tab. 2).
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On the other hand, ‘TopazZ showed
an inclination to aternating fruiting
intensity already in the first years
(Tab. 2). A kind of the tree canopy,
independently of a cultivar, exerted
asignificant effect on the size of the
obtained yield. Trees formed in all
the canopies tested gave significantly
higher yields when planted at wider
spacing. However, the yield recdcula-
ted into area unit was proportional to
the number of trees per one hectare
(Tab. 2).

Interaction of cultivar and canopy
foom on fruit yiedd from one
“Sampion’ tree was the highest in the
trees trained in Mikado and Drylling
forms while the lowest yield was
obtained from trees trained as Hytec
and V form from Giittingen. On the
other hand, ‘Topaz’ yielded the best
with near-natural crown shape while
the poorest yield was obtained from
treeswith Hytec canopy (Tab. 2).

The obtained results confirm the
opinion that the number of trees per
area unit, in the firg years after plant-
ation, exerts greater effect on the
yield (Mika, 1996; Gruca, 1998; Mika
and Krawiec, 1999) than the type of
training.

Index of productivity was closdly
correlated with the yield and the vigour
of tree growth. ‘Sampion’, which was
characterized by poorer growth (Tab.
1) and higher yield (T ab. 2), showed
higher productivity index than
‘Topaz’. Among the canopy forms,
the highest productivity index was
found on trees with Drylling and
Mikado canopy forms, while the
lowest index of productivity had the
treeswith Axiscanopy form (Tab. 3).
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Table 1. Effect of tree canopy form on growth vigour of * Sampion’ and ‘ Topaz' apple trees

Cultivar
Sampion Topaz
Tree canopy form trunk cross section area [cn¥] trunk cross section area [cn¥]
spring 2002 autumn 2007 increment spring 2002 autumn 2007 increment
spacing 3.5 x 2.0m
1. Near-natural crown shape 09a 185ab 176 ab 13ab 423c 410¢c
2. Double spindle form (Y form) 1lla 174 a 16.3a 15b 38.5ab 37.0ab
3. Drylling 1.3ab 175a 16.2a lla 374 ab 36.3a
4. Mikado 1l1la 19.8b 18.7b 13ab 359a 34.6a
Mean 1l1la 18.3b 17.2b 13a 37.8b 3l6a
spacing 3.5x 1.0 m
5.V form from Giittingen 09a 18.1ab 17.2 b 11la 3R24a 31.3ab
6. Hytec 11ab 159a 14.8a 13ab 34.44b 33.1bc
7. Spindle 1.1ab 14.7a 136a 1.3ab 329¢ 31.6b
8. Axis 09a 143a 134a 15D 324a 309a
9. Spindle form from Bodensee L ake 11ab 17.6 ab 16.5 ab 1.3ab R22a 309a
Mean 1l1la 164 a 15.1a 13a 328a 37.2b

*Means followed by the same letters do not differ at 5% level of significance
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Table 2. Effect of training system on yield of * Sampion’ and ‘ Topaz’ apple trees (2003-2007)

Yield [kgtres?] Total yield | Mean yield
culti T f 2003-2004 | 2003-2007
ultivar ree canopy form 2003 2004 | 2005 | 2006 | 2007 | kgtree] | [thal]
spacing 3.5x 2.0 m
1. Near-natura crown shape 34c* 50a 124a 219a 259b 68.6 a 196a
2. Double spindle form (Y form) 21la 6.2b 123a 245b 216a 66.7 a 190a
3. Drylling 23a 53a 15.0¢c 26.7b 25.7b 75.0b 214 ab
4. Mikado 25ab 6.5b 134 bc 27.7b 28.1 bc 782c 22.3b
Mean 26a 57a 111a 252b 253b 72.1b 206a
Sampion Pacing3.5x 1.0 m
5. V form from Giittingen 22a 44a 119ab 188b 19.6d 56.9 bc 325¢c
6. Hytec 37c 5.3ab 105a 146a 148a 489a 279a
7. Spindle 28b 73c 103 a 140a 159 ac 50.3b 28.7a
8. Axis 35¢c 6.6b 119ab 149a 152 ab 52.1b 29.8ab
9. Spindle form from Bodensee Lake 34c 75¢c 10.7a 16.1ab 16.4 bc 54.1 bc 309b
Mean 31lb 6.2b 13.3b 157 a 164 a 525a 30.0b
spacing 3.5 x 2.0 m
1. Near-natura crown shape 36¢C 9.8c 154c 344b 14.9d 78.1d 22.3d
2. Double spindle form (Y form) 19ab 53a 9.2a 259a 69a 492 a 14.1a
3. Drylling l4a 81b 10.8a 30.0b 10.7 bc 61.0b 174b
4. Mikado 2.1ab 85b 13.3 bc 33.3b 10.0 bc 67.2¢C 19.2¢c
Mean 23a 79b 122a 309b 10.6 b 639b 183a
Topaz Pacing3.5%x 1.0 m
5. V form from Giittingen 28ab 84c 254c¢ 19.0b 7.3ab 62.9c 359d
6. Hytec 28ab 8.1hc 87a 153a 36a 385a 220a
7. Spindle 25a 76b 10.7 &b 200b 7.2 48.04ab 27.4 e
8. Axis 27a 53a 10.6 ab 19.2b 7.3ab 45.1a8b 258b
9. Spindle form from Bodensee Lake 32b 78b 11.1ab 21.1b 8.6 bc 51.8b 29.6 bc
Mean 28b 74a 13.3b 189a 6.8a 493a 28.1b

*Explanations, see Table 1
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Table 3. Effect of training system on productivity index of Sampion’ and ‘ Topaz” apple trees

Productivity index [kg cm?]

Tree canopy form Sampion Topaz Mean
gacing3.5x2.0m
1. Near-natura crown shape 3.7a 16ab 26a
2. Double spindle form (Y form) 38a 13a 26a
3. Drylling 43b 1.6ab 29b
4. Mikado 39a 19b 29b
Mean 39b 16b 2.8b
spacing3.5x 1.0 m
5.V form from Guittingen 3la 1l4ab 22ab
6. Hytec 31la l1la 21a
7. Spindle 34b 1l4ab 24cd
8. Axis 36¢C l4ab 25d
9. Spindleform from Bodensee Lake 30a 16ab 2.3bc
Mean 32a l4a 23a

*Explanations, see Table 1
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Table 4. Effect of training system on quality of * Sampion’ and ‘ Topaz’ fruit

Mean fruit mass Fruit firmness Soluble solids
[d] [Kd] [%]
Tree canopy form Sampion Topaz Sampion Topaz Sampion Topaz
spacing3.5x 2.0m

1. Near-natural crown shape 161 a* 165a 6.4 a-e 78a 121a 141a

2. Double spindle form (Y form) 183 a 168 a 6.6 a-g 76a 129ab 141a

3. Drylling 175a 167 a 6.4 ad 79a 12.7a 142 a

4. Mikado 165a 171a 57a 7.8a 129 ab 143a
Mean 157 a 168 a 6.3a 7.7a 12.7 a 14.2 a

spacing 3.5x 1.0m

5. V form from Guttingen 160 a 177 a 6.2a 79a 12.7a 143 a

6. Hytec 167 a 191a 6.1a 76a 12.7a 139a

7. Spindle 158 a 173 a 6.1a 7.8a 12.7a 140a

8. Axis 153 a 172a 6.7a 75a 125a l41a

9. Spindle form fromBodensee Lake 150 a 159a 6.5a 78a 125a 13.8a

Mean 172 a 175a 6.4a 7.8b 12.7a 140a

*Explanations, see Table 1
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There was no significant influence
of cultivars and tree canopy forms on
the fruit mass (Tab. 4). Kruczynska
(2002) and Gruca et a. (2002)
believe that the application of thin-
ning treatments contributes to the
equalization of fruit size and fruit
mass, hence there is no significant
effect exerted by cultivar or tree
canopy form. Fruit firmness and the
content of extract depended in a
higher degree on the cultivar than on
the tree canopy form.

Fruit of ‘Topaz had higher firm-
ness and higher content of extract than
*Sampion’ and this agrees with the data
reported by Zurawicz (2003) and
Kruczynska (2002).

CONCLUSIONS

1. The growth measured by the trunk
cross-section area depended on the
cultivar and on tree spacing, but
in a lesser degree on the tree
canopy training. During first
years after planting ‘ Topaz’ was
characterized by a stronger growth
vigour than ‘Sampion’.

2. Individual yield from one tree
depends on the cultivar, tree
canopy form and tree spacing.
“*Sampion’ produced higher and
more equalized yield, while
‘Topaz’ showed an inclination
to alternating yielding intensity
dready in the first years after
planting.

3. Productivity index was closdy
correlated with the growth vigour,
cultivar and yield, hence * Sampion’
showed a higher productivity than
‘Topaz' .

J. Fruit Ornam. Plant Res. vol. 17(1) 2009: 49-59

4. Fruit quality is a characteristic
feature of acultivar. A higher firm-
ness and higher extract content,
independently of tree canopy
form, had ‘ Topaz’ fruit.
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FORMY KORON A WZROST | PLONOWANIE DWOCH
ODMIAN JABLONI

Krzysztof Rutkowski, Matgorzata Kantorowicz-Bak
I Eugeniusz Pacholak

STRESZCZENIE

Gestos¢ sadzenia drzew, ich rozmieszczenie, wysokaos¢, rozpietosc i ksztatt koron
stanowia architekture sadu. Obok rozpowszechnionej oceny korony wrzecionowsy,
ocenia si¢ przydatnos¢ do produkcji innych form koron. Doswiadczenie ze
zréznicowanymi formami koron drzew owocowych na jabtoniach odmian ‘ Szampion’
i ‘Topaz’ na podkiadce M.26 zostato zalozone w sadzie doswiadczalnym Katedry
Sadownictwa Akademii Rolniczeg w Poznaniu na terenie Rolniczo-Sadowniczego
Gospodarstwa Doswiadczalnego w Przybrodzie koto Poznania. Jednoroczne okulanty
posadzono wiosna 2002 roku w dwaéch razstawach 3,5 x 2,0 m (1428 drzew na ha)
i 3,5 x 1,0 m (2857 drzew na ha). Kombinacje miaty cztery powtérzenia po pieé
drzew w kazdym. Lacznie wykonano obserwacje na 360 drzewach, to jest
9 kombinacji x 4 powtdrzenia x 5 drzew. W sadzie w zaleznosci od zastosowanej
rozstawy wprowadzono dziewigé¢ form koron. Drzewa obu odmian posadzone
w mnigiszg rozstawie byty prowadzone w nastepujacych formach koron: V z Guttingen,
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Hytec, wrzecionowa, osowa i osowa znad jeziora Bodenskiego, natomiast posadzone
w wiekszg rozstawie w formach: prawie naturalng, podwdjnego wrzeciona, Drylling
i Mikado. W doswiadczeniu badano abfitos¢ kwitnienia, wielkos¢ i jakos¢ plonu,
wzrost drzew oraz zdolno& przechowalnicza owocow. Jakos¢ owocow oceniono na
podstawie ich masy, wielkosci, wybarwienia, jedrnosci oraz zawartosci ekstraktu,
a wzrost drzew na podstawie pomiaru srednicy pni.

Ocena przydatnosci form koron dla drzew odmian jabtoni wykazata, ze wzrost
i plon jest bardzig zalezny od cech genetycznych odmiany, natomiast forma korony
zmienia architekture sadu i wptywa na poprawe jakosci owocéw. Obserwacje
potwierdzaja duze walory korony wrzecionowej, ktéra wymaga umiarkowanego
naktadu pracy najej wyprowadzeniei nastepnie utrzymanie w sadzie owocujacym.

Stowa kluczowe: cigcie, formakorony, plonowanie, odmiana, jakos¢ owocow
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