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ABSTRACT

The inadequate feathering of some apple cultivars can seriously hinder the early
formation of the canopy with sufficiently high cropping potential. Feathering in 1-4
year old apple trees can be improved by repeated spraying of Paturyl 10 SL (10%
benzyladenine). While carrying out such treatments early in the season on trees with
hardly any leaf surface, there are very high losses of spray solution. In order to cut
back on the product usage, we decided to apply Paturyl 10 SL as a paint on 1-year-old
shoots of young apple trees ‘Pinova', ‘GalaMust’ and ‘ Golden Reinders /M.9 in 2001
(2-year-old trees); and ‘ Akane' and ‘Pinova' /MM.106 in 2002 (1-year-old trees).

We prepared various paints (marked as A5, A10, B5, B10 and C10) as mixtures
consisting of water, Paturyl 10 SL, Tween-20 (surfactant) and commercially available
spraying additives to accelerate the uptake of benzyladenine.

All the treatments effectively enhanced the feathering of young apple trees:
significantly more spurs and shoots formed than on the control. As a useful
consequence, flowering was also improved a year after treatments.
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INTRODUCTION

Early lateral branching of young apple trees is an important factor in
selecting properly spaced scaffold limbs, inducing early fruit production,
increasing the tree's fruiting surface and early cropping potential and in
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reducing the time required to reach full bearing (Unrath and Shaltout, 1985).
Several commercially grown apple cultivars produce lateras in insufficient
number (e.g. ‘Akane’, ‘Gloster’, ‘Red Rome van Wdl’, ‘Gaa’, 'Elstar’,
‘Paulared’). Using traditional techniques to promote branching (pruning, tying
down shoots, etc) not aways carry satisfactory results, so applying
bioregulators that promote feathering may be necessary. Synthetic compounds
of cytokinin activity, like benzyladenine (BA) can be effectively used for this
purpose. Benzyladenine is applied most often for training canopies of nursery
trees (Wertheim and Estabrooks, 1994; Hrotkd et al., 2000; Theron et d.,
2000) and young trees in newly planted orchards (Buban, 2000). Several
products containing BA aone or in combinations with other plant hormones
(mostly GA4.7) are available on the world market (Buban, 2000).

In Hungary, the domestic product Paturyl 10 SL (10% BA) is registered
for improving the feathering of young (1-4-year-old) apple trees. Paturyl has
also been registered for fruitlet thinning in Poland.

Treatments with Paturyl result in more lateras (shoots, spurs) developed
from the buds both in the middle and basal section of shoots than typical of
the given apple cultivar. This way the cropping potential and flower bud
formation are also improved, trees reach full cropping earlier.

Repeated spraying is the traditional way to carry out Paturyl treatments.
The first application is scheduled when the terminal buds develop a 3-5 cm
long shoot having 3-4 already expanded leaves, followed by two additional
sprayings 4-5 days apart. The usual concentration of Paturyl is 0.1-0.2%, and
the use of a non-ionic surfactant, like Tween-20 (0.1%) is also necessary.

It is easy to see that while carrying out spraying early in the season on
trees with hardly any leaf surface, there are very high losses of spray solution,
as only its small fraction reach the target area, most of it lands on the soil
surface, or drifts away in the air. In order to cut back on the product usage, we
decided to apply Paturyl in an aternative way, as a paint formulation on 1-year-
old shoots of young apple trees.

MATERIAL AND METHODS

Experiments were carried out in 2001 and 2002 at the Research Station of
Ujfehérto. In the first year we treated ‘Pinova’, ‘Gala Must’ and ‘ Golden
Reinders trees grafted on M.9 and planted in the spring of 1999 at the
spacing of 3.5 x 1.4 m. For paint formulations we used two commercially
available spray additives to improve the adhesion and uptake of
benzyladenine. Additives were indicated with letters "A" and "B", and the
paints were prepared with the following compositions:

— Treatment A5: 5% Paturyl 10 SL + 9% "A" additive + 1% Tween-20 +
85% water.
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— Treatment A10: 10% Paturyl 10 SL + 9% "A" additive + 1% Tween-20 +
80% water.

— Treatment B5: 5% Paturyl 10 SL + 9% "B" additive + 1% Tween-20 + 85%
water.

— Treatment B10: 10% Paturyl 10 SL + 9% "B" additive + 1% Tween-20 +
80% water.

Paints were applied with a 1-inch wide paintbrush on both the leader and
termina shoots of lateral branches (2-3 per tree), on April 19, 2001 (at
budburst). Untreated 1-year-old shoots were labelled as control. Five trees per
plot were treated, each with 4 replicates.

In the second year (2002) we treated ‘Akane’ and ‘Pinova’ trees grafted
on MM.106 and planted in the spring of 2001 at the spacing of 5.5 x 3 m. For
paint formulations we used a third additive (marked ,,C") to improve the
adhesion and uptake of benzyladenine, and prepared the paints with the
following composition:

— Treatment A10: 10% Paturyl 10 SL + 9% "A" additive + 1% Tween-20 +
80% water.

— Treatment B10: 10% Paturyl 10 SL + 9% "B" additive + 1% Tween-20 +
80% water.

— Treatment C10: 10% Paturyl 10 SL + 9% "C" additive + 1% Tween-20 +
80% water.

Paints were applied as previoudy described, on both the leader and
termina shoots of lateral branches (3-4 per tree), on April 5, 2002 (at
budburst). Untreated 1-year-old shoots were the control. Five trees per plot
were treaded, each with 6 replicates.

To evauate the effect of treatments the formed laterals were classified in
different sections according to their length (leafrosette, short spur: 1-5 cm,
long spur: 6-10 cm, new shoots: above 10 cm), counted and their number was
calculated per 1 m of treated shoot. Return bloom was also evaluated.

Recorded data were statistically processed with the SPSS 9.0 software by
ANOVA, means separation by Tukey’stest.

RESULTS

The cropping potential in apple trees of insufficiently branching cultivars
can be significantly enhanced by applying a paint formulation of the branching
agent Paturyl. The treatments were effective for al the cultivars tested, which
improved the proportion of lateras to the advantage of those longer, more
valuable (short and long spurs, shoots) (Tabs 1 and 2, and Figs 1-4).
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Table 1. Feathering in trees of three apple cultivars treated with Paturyl paints

(Ujfehérto, 2001)

Number of laterals on 1 m of 2-year-old wood

Cultivar/
short spur lon ur shoot
treatment leafrosette [<5 an] [5- f’osgm] [>10cm|
‘Golden Reinders
lateral shoot
Ab 0.00 a 9.93 6.25 12.73bc
A10 0.22 ab 10.82 6.38 11.54Db
B5 0.06 a 11.16 511 15.89¢c
B10 1.22b 10.04 4.34 10.51Db
Control 0.80b 11.64 341 9.04 a
*okok n.s. n.s. * ok
‘Golden Reinders
|leader shoot
A5 0.30 9.02 4.75 8.31
Al10 0.00 10.65 6.88 10.28
B5 0.00 7.88 5.00 11.85
B10 0.11 7.74 474 11.26
Control 0.26 11.87 4.46 7.68
n.s. n.s. n.s. n.s.
‘Pinova
lateral shoot
A5 1.43 10.69b 5.68Db 1434 c
Al10 1.83 10.49b 8.58 C 15.87c
B5 2.22 9.87b 7.03bc 13.81 bc
B10 2.65 10.49b 597b 12.31ab
Control 2.22 5.86a 3.82a 11.01 a
n.s. * %%k * %%k * %
‘Pinova
|leader shoot
Ab 0.96 ab 9.94b 6.16 ab 18.74
A10 1.59b 9.25b 6.31 ab 19.84
B5 352cC 9.94b 7.26b 14.41
B10 2.22b 17.09c 5.56 ab 19.82
Control 0.84a 452 a 3.37a 15.52
* % * % * n.s.
‘GadaMust’
lateral shoot
A5 0.32 15.13b 3.26a 14.19b
Al10 0.00 10.04 ab 7.62b 947b
B5 0.17 14.03b 5.86 ab 5.61a
B10 0.12 13.76 b 9.75¢C 6.22 ab
Control 0.20 751 a 547 ab 941b
nS * * % * %
‘GaaMust’
|leader shoot
A5 0.00 12.32 ab 592 8.53
A10 0.49 12.20 ab 5.13 9.99
B5 0.00 8.54 ab 6.81 12.00
B10 0.46 15.25b 6.42 6.55
Control 0.16 6.76 a 492 8.89
n.s. * n.s. n.s.
***P<1%  **P<5% *P<10% n.s —notsgnificant
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Table 2. Feathering in trees of two apple cultivars treated with Paturyl paints
(Ujfehérto, 2002)

. Number of laterals on 1 m of 2-year-old wood
Cultivar/
treatment leafrosette short spur long spur shoot
[<5cm] [5-10 cm] [>10cm]
‘Akane’
lateral shoot
A10 492 a 6.23 ab 440b 8.30
B10 5.80 ab 7.80b 5.08 b 8.15
C10 441 a 15.46 ¢ 185a 8.13
Control 7.24b 4.08a 293 a 7.83
* %% * %% * k% nS
‘Akane’
leader shoot
A10 472 a 4,56 ab 4.27b 11.61b
B10 5.37a 7.32b 4.33Db 12.59b
C10 3.72a 14.10c 253a 10.24 ab
Control 9.83b 3.75a 221a 7.94a
‘Pinova
lateral shoot
A10 3.47 bc 7.59b 7.89b 12.65b
B10 257 ab 6.56 b 7.37b 16.51 ¢
C10 1.89a 3.99a 10.19c 16.39 ¢
Control 463c 3.78a 1.63a 10.25a
‘Pinova
leader shoot
A10 281b 6.95 ab 5.09 ab 17.19b
B10 219 ab 8.97b 552b 17.66 b
C10 13la 543a 9.33¢c 21.63c
Control 3.36b 453 a 220a 12.36a

*** P<1% *P<10% n.s.— not significant

In the first year (2001) on treated laterals in ‘Pinova’ trees 70-80% more
short spurs were formed than on those untreated. Due to A10 paint, 125%
more long spurs and 44% more new shoots devel oped.

On leader shoots treated with B5 paint the number of short spurs increased
by 120% and long spurs by 115%, whereas for B10 the relevant gain was 278
and 65%, respectively.
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Figure 1. ‘Akane' /MM .106 tree trested Figure 2. ‘ Akane /MM .106 tree treated
with A10 paint before pruning with A10 paint after pruning

Figure 4. Untreated ‘' Akane'/MM.106
tree after pruning

Figure 3. Untreated ‘' Akane'/MM.106
tree before pruning

In the case of ‘Golden Reinders' and ‘Gala Must’ the beneficial effects
could be observed on lateral shoots rather than on the leaders. For the first
cultivar, differences in the number of short and long spurs both on laterals and
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leaders proved to be statistically insignificant. Most new shoots were formed
on laterals treated with B5 paint, and they were 76% more numerous than in
the control. For A5, A10 and B10 treatments, such an increase was 41, 28 and
16%, respectively.

On‘GalaMust’ laterds a 102% increase in the number of short spurs was
attributed to A5 paint. For B5 and B10 treatments it was 87 and 83%,
respectively. Due to A5 treatment new shoots were 51% more numerous as
compared to the control.

In the following year (2002) we could observe dightly enhanced return
bloom, as an indirect treatment effect (data not shown). In ‘Gala Must’ trees
from 20-30% (A10, B5, B10) to 64% (A5) more spurs flowered on laterals,
than in control. On leader shoots, the number of flowering spurs increased by
about 40% in trees treated with A10 and B10 paints, although the differences
were not significant.

On lateral shoots of ‘Pinova the number of flowering spurs was more
than twice as high, following treatments A5 and A10, while for B5 and B10
and B10 they increased by 59 and 100%, respectively.

‘Golden Reinders’ trees showed no significant differences in the number
of flowering spurs.

In the second year (2002) lateras of ‘Akane’ trees developed 91 and
279% more short spurs after treatments B10 and C10, respectively (Tab. 2).
The number of long spurs increased by 50 (A10) and 73% (B10), but there
was no significant difference between treatments concerning the number of
new shoots. Similar tendencies appeared for the leaders, but in this case A10
and B10 paints caused about 50% increase in the number of new shoots.

For ‘Pinova’ trees we obtained even more spectacular results. In relation
to the control, treated laterals formed 74 (B10) and 100% (A10) more short
spurs, while for long spurs such on increase was 4.5 fold (B10) and 6 folds
(C10). The number of new long shoots enhanced by 23 (A10) and by 60%
(B10 and C10).

Leaders showed a moderate, but not less spectacular feathering. Trees
treated with B10 paint developed 100 and 150% more short and long spurs
respectively, as compared to the control. At the same time the leaders treated
with C10 paint produced 324% more long spurs, where as new long shoots
increased by 40% (A10 and B10), and 75% (C10).

Based on the results of these experiments we can conclude that the
feathering of young apple trees can be enhanced in environment friendly
ways. Paint formulations containing benzyladenine effectively increased the
density of useful lateralsin al the cultivars treated.

Paturyl as a paint provides the possibility to significantly cut back the
product usage as compared to traditional spraying. Required manual labour
may seem to be high at the first sight, but it is compensated by the negligible
need for tools (paintbrush, container to hold paint) to carry out treatments,
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furthermore, the work is easy to organise. Treatments are also more
independent from weather conditions (often unfavourable for spraying during
windy spring), as the applied spray additives provide a quicker uptake of
benzyladenine and a certain resistance against rain wash-off. Last but not
least, pesticide load of the environment can also be reduced.
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KORZYSTNY WPLYW EKOLOGICZNE],
ZMODYFIKOWANEJMETODY STOSOWANIA
BENZYLOADENINY NA WYTWARZANIE PEDOW
U DRZEWEK JABLIONI

Csiszar Laszl6 i Buban Tamas

STRESZCZENIE

Niekorzystne wytwarzanie pgdow u mtodych drzew niektérych odmian jabtoni moze
powaznie op6zni¢ uformowanie korony z wtasciwym potencjalem owocowania. W przy-
padku drzewek w wieku 1-4 lat mozna pozytywnie wptyna¢ na wytworzenie ich pgdow
przez kilkakrotne opryskiwanie preparatem Paturyl 10 SL, zawierajacym 10% benzylo-
adeniny. Jednakze podczas wykonywania takiego zabiegu na poczatku okresu wegetacji,
przed wyksztalceniem blaszek lisSciowych sa znaczne straty cieczy uzytkowej. Dla
uniknigcia tego i zmniejszenia ilosci stosowanego preparatu, postanowiono uzyé go
w formie roztworu do pgdzlowania naniesionego na jednoroczne pedy mlodych drzew
jabtoni. W roku 2001 byty to dwuletnie drzewka odmian ‘Pinova’, ‘Gala Must’ i ‘Golden
Reinders’ szczepione na podktadce M.9, a w roku 2002 jednoroczne drzewka ‘Akane’
i ‘Pinova naMM.106.

Roztwory do pedzenia (oznaczone jako A5, A10, B5, B10 i C10) rozniace si¢
stezeniem sktadnikow, byty mieszanina wody, preparatu Paturyl 10 SL, $rodka powierz-
chniowoczynnego Tween-20 oraz dostgpnych w handlu substancji dodatkowych popra-
wiajacych przyczepnos¢ i przyspieszajacych wchlanianie benzyloadeniny.

Wszystkie zabiegi skutecznie poprawity formowanie si¢ drzewek jabloni przez istotne
zwigkszenie liczby krotkopedow i pgdow w porownaniu z kontrola, co miato pozytywny
wplyw na kwitnienie w roku nastgpnym.

Stowa kluczowe: jabton, benzyladenina, wytwarzanie pedow, pedzlowanie, Paturyl 10 SL
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