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ABSTRACT

In the field experiment, 8-year-old ‘Sylvia’ and ‘ Karina' sweet cherry trees grafted
on ‘GiSdA 3, ‘GiSdA 5, ‘Piku 4'and ‘Weiroot 72" clona rootstocks were com-
pared with trees of the same cultivars on the standard rootstock F 12/1. The data cdl-
lected included tree vigour (expressed as trunk cross-sectional area — TCSA), yield,
and fruit weight as well as content of soluble solidsin fruit.

Based on TCSA, the largest ‘Sylvia and ‘Karina’ trees were on ‘F12/1’', and the
smallest were on ‘GiSelA 3. The results revealed that all of the tested rootstocks
being compared to ‘F 12/1’, significantly reduced the growth of sweet cherry trees.

‘Sylvia treeson ‘GiSelA 5" and ‘Piku 4’ yielded more than those on ‘F12/1'. The
highest cumulative yields of ‘Karina were harvested from treeson ‘GiSelA 5. ‘Karina
treeson ‘GiSelA 3, ‘Piku 4’ and ‘Weiroot 72’ performed comparably in cumulative
yields to those on ‘F12/1'. Rootstock effects on yield efficiency were consistent be-
tween the two cultivars, with the most yield efficient trees on ‘GiSelA 3', ‘GiSelA 5
and ‘Weiroot 72', and the least efficient treeson ‘F12/1'.

Trees of both cultivars grafted on ‘GiSelA 3' produced significantly smaller fruits
than those grafted on ‘F 12/1'. The rest of the rootstocks, tested in terms of an effect
on fruit weight (with the exception of ‘Karina on ‘Weiroot 72'), had a similar value
to ‘F 12/1’. Effects of rootstock on content of soluble solids in fruit were modest and
statistically insignificant.
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INTRODUCTION

The rootstock is a critical com-
ponent of any orchard management
system. The introduction of dwarfing
cherry rootstocks and newer cultivars
has dlowed new possibilities for
developing high-density sweet cherry
orchards. Such orchards would have
smaller trees that would be more
precocious and productive (Lang, 2000;
Robinson, 2005). Various breeding
programs around the world have re-
leased a number of new rootstocks.
Some of these rootstocks have re-
sulted from interspecific hybrids and
others are selections within a species
(Hrotkd, 2008). Many of these root-
stocks are presently being tested in
different soil and climate conditions
around the world (Kappel and Lang,
2008; Lugli and Sansavini, 2008;
Stehr, 2008; Usenik et ., 2008).

Investigations of clona sweet
cherry  rootstocks having different
vigour began in Poland in 1988. Re-
sults of those experiments with *P-
HLA', ‘PHL C, ‘Colt and
‘Maxmal4’ rootstocks have aready
been published by Grzyb et d. (1998,
2005) and Sitarek et al. (1999). In the
next few years, new trials were planted
to test some of the successive root-
socks ‘P-HL B’, ‘Tabd EdabrizZ,
‘Weiroot 158 and ‘GiSelA 5 used for
‘Vanda and ‘Kordia sweet cherry
cultivars (Grzyb et a., 2008; Sitarek
and Grzyb, 2010). The objective of this
study was to evauate ‘GiSHA 3,
‘GiSdA 5, ‘Piku 4'and ‘Weiroot 72
rootstocks in comparison to ‘F12/1'.
The trial included ‘Sylvia and
‘Karina asthescion cultivars.

MATERIAL AND METHODS

For eight consecutive yearsin the
Experimental Orchard in Dabrowice,
near Skierniewice, Poland, growth,
yield and fruit quality of ‘ Sylvia’ and
‘Karina sweet cherry trees grafted
on ‘F12/1' —asacontral, ‘GiSelA 3,
‘GiISdA 5, ‘Piku 4 and ‘Weiroot
72" clona rootstocks were investi-
gated. One-year-old trees were
planted in the spring of 2004, in
grey-brown podzolic soil at a dis
tance of 5x 2.75 m (at 727 trees’ha).
The experimental design was a ran-
domized complete block with four
blocks and three trees representing
each cultivar/rootstock combination
in a block. Trees were trained to
avertical axis system. In 2004 and
2005, the soil was kept free from
weeds by mechanical cultivation.
During the following years soil man-
agement included frequent grass
mowing in the aleyways and main-
tenance of 1-m-wide herbicide strips
along the tree rows. The experimen-
ta orchard was irrigated. Fertility,
pest and disease control were per
Polish recommendations for com-
mercial sweet cherry orchards. To
prevent damage by birds, Bird Gard
Super Pro by Weitech was used.

Trunk circumference, 25 cm
above the bud union, was measured
annually in October and transformed
to trunk cross-sectional area (TCSA).
Due to spring frost in 2007, trees of
both cultivars were not fruiting.
Yield per tree was assessed in 2008-
2011 as total weight of the harvested
fruit. Cumulative yield efficiency
was calculated as cumulative yield
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(2008-2011) divided by TCSA, in
2011. Fruit weight, in every year of
the investigation, was derived from
5 kg fruit samples taken from each
block. The average fruit weight
(2008-2011) was caculated. The
content of soluble solids in fruit was
measured by portable optical refrac-
tometer PZO RR12 in each year of
the four years of yielding, using 25
fruit taken from each block.

Data were anaysed separately
for each cultivar using statistical
analysis of variance. Rootstock
means were separated by Duncan’s
Multiple Range test at p < 0.05.

RESULTS

Based on TCSA, the largest * Sylvia
and ‘Karina trees were on ‘F12/1’,

and the smallest were on ‘GISdA 3.
The results reveded that all rootstocks
tested in comparison to ‘F 12/1', Sig-
nificantly reduced the growth of sweet
cherry trees (Tab. 1).

‘Sylvia trees on ‘GiSdA 5 and
‘Piku 4' yielded more than those on
‘F12/1’. The highest cumulative yields
of ‘Karind were harvested from trees
on ‘GiSdA 5. ‘Karina tress on
‘GiSdA 3, ‘Piku 4 and ‘Weiroot 72
performed comparably in cumulative
yidds, to those on ‘F12/1'. However,
trees of both cultivars yielded less than
expected due to spring frost in 2007.

Rootstock effects on yidd effi-
ciency were consstent between the
two cultivars, with the most yield effi-
cient treeson ‘GiSdA 3, ‘GISdA 5
and ‘Weiroot 72, and the least effi-
cient treeson ‘F12/1’ (Tab. 1).

Table 1. Effect of rootstock on trunk cross-sectiona area, yield and fruit quality of
8-year-old ‘Sylvia and ‘Karina’ sweet cherry trees

Trunk cross-sectional Cumulativeyield M ean Content of
area 2008-2011 fruit soluble
2011 - weight solidsin
Rootstock -
2008- fruit
[%] of [kg/cm?
[cm? F19/1 [kg/tree] TCA] [t/ha] 2011 2008-2011
[d] [%]
Sylvia
F12/1 204.9 e* 100.0 40.0a 0.19a 29.1 8.96 b 151a
GiSeA 5 934c 45.6 62.1 bc 0.66 c 45.1 8.80b 154a
GiSelA 3 64.4a 31.4 494 ab 0.77d 35.9 7.96a 153a
Piku4 155.9d 76.1 67.9c 0.44b 49.4 8.86b 15.7a
Weiroot 72 75.6b 36.9 52.0ab 0.69c 37.8 8.85hb 155a
Karina
F12/1 294.1d 100.0 76.8a 0.26a 55.8 9.00¢c 156a
GiSeA 5 185.8b 63.2 108.1b 0.58 ¢ 78.6 8.54 hc 159a
GiSelA 3 101.1a 344 73.8a 0.73d 53.7 8.04a 16.2a
Piku 4 236.6c 80.4 87.1a 0.37b 63.3 892c 16.5a
Weiroot 72 104.7a 35.6 839a 0.80d 61.0 8.25ab 158a

*Mean separation within column and cultivar by Duncan’s Multiple Range test at p < 0.05
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Trees of both cultivars grafted on
‘GiSdA 3 produced sgnificantly
smdler fruits than those grafted on
‘F12/1'. The rest of the rootstocks
tested in terms of an effect on fruit
weight (with the exception of ‘Karina
on ‘Weiroot 72'), had asimilar value
as ‘F 12/1'. Effects of rootstock on
content of soluble solids in fruit were
modest and statistically insignificant.

After eight growing seasons, it
was shown that the rootstock did not
affect survivd of ‘Sylvid and ‘Karina
trees. No tree decline and no in-
compatibility symptoms between
rootstock and scion were found.
Root suckering was not a problem in
this trial.

DISCUSSION

Our results after 8 years show the
strong effect of rootstock on the
growth, yield, and fruit weight of
sweet cherry trees. However, no sig-
nificant effect of rootstock on the
content of soluble solids in fruit was
found. Rootstocks ‘GiSdA 5,
‘GiSdA 3, ‘Piku 4 and ‘Weiroot
72" dgnificantly reduced the tree
growth in comparison to the standard
‘F 12/1'. In some previous studies, the
same rootstocks — in terms of vigour,
performed  similarly  (Franken-
Bembenek, 2005; Grzyb et d., 2008;
Kappd and Lang 2008; Sitarek and
Grzyb, 2010). In our experiment,
‘GiSdA 3 and ‘Weiroot 72 with both
scion cultivars, proved to be the most
dwarfing rootstocks. In a Northern
Germany rootstock trial, the ‘ Kordia
sweet cherry trees grafted on

‘Weiroot 72° and ‘GiSelA 3 were
also very dwarfing (Stehr, 2008).

With cumulative yield and cumula-
tive yield efficiency, rootstock effects
were efficient. Trees of ‘Sylvia on
‘GiSdA 5 and ‘Piku 4 yielded
higher than those on ‘F12/1'.
‘Karina trees yielded higher on
‘GiSelA 5' than on other rootstocks
tested. The relative effects of root-
stock on cumulative yield efficiency
were mostly consistent with tree
vigour. Rootstocks that strongly re-
duced tree growth aso had high cu-
mulative vyield efficiency. Such
afinding is not surprising since many
reports state that productivity of
sweet chery trees is affected by
rootstock type (Franken-Bembenek,
2005; Sitarek et a. 2005; Sitarek and
Grzyb, 2010; Stehr, 2008).

In this trial, trees grafted on
‘GiISdA 3 had the lowest trunk cross-
section area and produced smaler
fruits than trees on the ‘F12/1' stan-
dard rootstock. Usudly, those root-
stocks that very effectively reduce tree
growth aso have smdler fruits (De
Savador et d., 2005; Grzyb et 4d.,
1998; Sansavini and Lugli, 1998;
Sitarek and Grzyb, 2010).

Fruit from all trees of each culti-
var in every year of yielding were
harvested on the same day. No sig-
nificant effect of rootstock on con-
tent of soluble solids in fruit was
found.

CONCLUSIONS

1. All rootstocks tested in comparison
with ‘F12/1', effectively reduced
tree size (expressed by TCSA).
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‘GiSdA 3 and ‘Weroot 72
proved to be the most dwarfing.

2. Rootstock greatly influenced
cumulative yield. ‘Sylvid trees
were most productive on ‘Piku
4 and ‘Karina on ‘GiSelA 5.

3. Rootstock had a differential effect
on the average fruit weight of
cultivars tested. In this trid,
‘GiSelA 3’ produced the smallest
fruit and cannot be recommended
for commercial sweet cherry
orchards.

4. The ocontent of soluble solids in
fruit was not affected by rootstock.
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WPLYW PIECIU PODKLADEK WEGETATYWNY CH
NA WZROST, OWOCOWANIE | JAKOSC OWOCOW
CZERESNI ‘SYLVIA’ | ‘KARINA'’

Mirostaw Sitarek i Barbara Bartosiewicz

STRESZCZENIE

W doswiadczeniu polowym zatozonym wiosna 2004 roku w Sadzie Doswiadczal -
nym w Dabrowicach przez osiem kolgjnych lat badano wzrost, owocowanie i jakosé¢
owocow czeresni ‘Sylvia i ‘Karina zaszczepionych na podktadkach F12/1, GiSelA
3, GiSelA 5, Piku 4 i Weiroot 72. Pomiary grubosci pni wykazaty, ze drzewa obydwu
badanych odmian czeresni ngjsilnigi rosty na standardowej podkiadce kontrolngj
F12/1, a ngjstabig na GiSelA 3. Generanie, wszystkie oceniane podkiadki w poréw-
naniu z ‘F12/1’ istotnie ograniczaty site wzrostu drzew.

Z czerésni ‘Sylvia zaszczepionych na‘GiSelA 5 i ‘Piku 4’ zebrano istotnie wyz-
sze plony owocOw niz z drzew na ‘F12/1'. Drzewa ‘Karina® owocowaty najlepigj na
podktadce GiSelA 5. Plonowanie drzew tegj odmiany na pozostatych podktadkach
byto poréwnywalne z drzewami rosnacymi na standardowej podktadce F12/1.
W przypadku obydwu odmian wartos¢ wskaznika intensywnosci owocowania obli-
czonego dla drzew szczepionych na‘GiSelA 3, ‘GiSAA 5 i ‘Weiroot 72' byta wyzsza
niz dla drzew kontrolnych. Podktadka GiSeA 3 powodowata drobnienie owocow. Nie
swierdzono istotnego wptywu podktadek na poziom ekstraktu w owocach czeresni.

Stowa kluczowe: czeresnia, podktadka, wzrost, owocowanie, jakos¢ owocow
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