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Short Communication
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Proper selection of rootstock that is adapted to local growing conditions and climate is one of the
most important preconditions for obtaining high yield in intensive plum orchards. The aim of the
investigation was to evaluate the influence of different rootstocks on the productivity of two plum
cultivars: ‘Kubanskaya Kometa’ (Prunus rossica. Erem.) and ‘Victoria’ (P. domestica L.) in differ-
ent climatic conditions. The following sixteen rootstocks known in Europe were used in the trial:
eight vegetatively propagated (‘St. Julien A’, ‘Brompton’, ‘Ackermann’, ‘Pixy’, ‘GF 8/1’, ‘G 5/22’,
‘GF 655/2’, ‘Hamyra’) and eight generatively propagated (‘St. Julien INRAZ2’, ‘St. Julien d’Orleans’,
‘St. Julien Noir’, ‘Brompton’, ‘Wangenheims Zwetsche’, ‘St. Julien Wédenswil’, ‘Myrobalan’, P.
cerasifera var. divaricata). The evaluation was made in experimental orchards in Latvia, Estonia
and Belarus. Orchards were established in spring 2001. Trees were planted at spacing 3 x 5 m in
four replications, three trees per plot. The data obtained in years 2008-2015 are presented. The
yield was influenced by rootstock and differed between years, growing regions and cultivars. The
meteorological conditions during wintering period had significant influence on yield for trees on all
evaluated rootstocks.
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via, Estonia, Belarus.

In practice the correct choice of rootstock is one of the most
important preconditions for establishing productive and sus-
tainable orchards. The lack of appropriate rootstocks is one
of the reasons that prevents wide introduction of plum or-
chards in all of North East Europe. The compatibility of
rootstock and cultivar is very important also, as it deter-
mines tree productivity and its forming parameters. It has
been reported that tree longevity, resistance to unfavourable
weather conditions, canopy size, start of production and
production intensity depend not only on rootstock but also
on its compatibility with the grafted cultivar (Wertheim,
1998).

In Latvia and Estonia, the most popular rootstock for plums
is Caucasian plum (Prunus cerasifera Ehrh. var. divaricata
C. K. Schreid). This rootstock does not ensure the require-
ments of intensive orchards due to its excessive vigour
(Grzyb et al. 1998; Rozpara et al. 2010), and incompatibil-
ity with some Europeans cultivars (Lepsis et al. 2004). At
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Pare Horticultural Research Centre, low healthiness of trees
grafted on Caucasus plum as rootstock was observed (Lep-
sis et al., 2008).

In European countries, rootstocks such as ‘Myrobalan’, ‘St.
Julien A’, ‘Wangenheims Zwetsche’ (Rozpara and Grzyb,
2007) and dwarf rootstock ‘Pixy’ (Sosna, 2002) are widely
grown and investigated. The plum rootstocks have been
relatively much studied in Europe, while they are less stud-
ied in Latvia. ‘St. Julien A’, ‘GF 655/2°, ‘Myruni’, ‘SVG
11-19° have been evaluated in Dobele (Kaufmane er. al.,
2007). In recent years, more investigations have been con-
ducted on ‘Wangenheims Zwetsche’ rootstock (Gravite and
Kaufmane, 2013).

Climatic conditions during wintering can be very change-
able in Latvia, Estonia, and Belarus. Climate significantly
influences tree healthiness and productivity. Especially the
winter hardiness of flower buds is very important for ob-
taining high yield. Low temperatures are very critical at the
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end of winter when the tree dormancy period is over, and
can significantly reduce or even destroy plum yield
(Proebsting, 1982). Also changes in the active frost period
in the middle of winter can cause strong tree damage (Jines
and Kahu, 2008).

Cultivars ‘Victoria’ (Prunus domestica L.) and hybrid plum
‘Kubanskaya Kometa’ (Prunus rossica. Erem.) are widely
grown in Latvia and therefore they were included in the in-
vestigation.

The aim of the investigation was to evaluate the influence
of two cultivars and 16 different rootstocks on the plum
productivity in the period 2008-2014.

Plant material. Plum cultivars ‘Victoria’ and ‘Kubanskaya
Kometa” were grafted on eight different clonal rootstocks:
‘St. Julien A’, ‘Brompton’, ‘Ackermann’, ‘Pixy’, ‘GF8/1’,
‘G5/22’, ‘GF655/2° and ‘Hamyra’, and eight seedling root-
stocks: ‘St. Julien INRA 2’, ‘St. Julien d’Orleans’, ‘St. Ju-
lien Noir’, ‘Brompton’, ‘Wangenheims Zwetsche’, ‘St. Ju-
lien Wédenswil’, ‘Myrobalan’ and Prunus cerasifera var.
divaricata. The study was performed at the Institute of Hor-
ticulture in Pare, Latvia, at the Polli Horticultural Research
Centre, Estonia, and at the Brest Regional Agricultural Ex-
perimental Station, Belarus. The experimental orchards
were established in spring 2001. Plants were planted at
spacing 3 x 5 m, in four replications with three trees per
plot. The soil type was loam in Pire, sandy clay in Polli,
and loamy sand in Brest (Poukh, Matveyev, 2011).

Average yield per tree (kg) was analysed during the period
2008-2015. Data were analysed using descriptive statistics
and ANOVA. Differences between the means were tested
by the least significant difference (LSD) at a 5% signifi-
cance level.

Meteorological conditions. Meteorological data were col-
lected at local meteorological stations in all three trial
places. Data are presented in Table 1. Significant differ-
ences in meteorological parameters were observed among
years whereas they did not differ significantly between
growing regions. The air temperature fluctuation trend was
similar in all three growing regions during winter. The low-
est air temperature was observed in January 2009/2010 at
Polli when temperature dropped to —35.3 °C, and -31.6 °C
at Brest. At Polli, the air temperature dropped below —30 °C
in February during winters of 2010/2011 and 2011/2012.
The winter period of 2010/2011 was especially cold, as
frost below —10 °C was observed from November to March
in all trial locations, and even in March the temperature was
—19 °C in Brest.

At Pire, significant damage to flower buds was observed in
spring 2010 and 2011, when air temperature dropped to
-3.3 °C in May, as well in spring of 2014, when air temper-
ature dropped to —4.5 °C. It caused high loss of yield. Dur-
ing that period, there were no spring frosts at Brest.

Significant difference in productivity was observed among
years for cultivar ‘Kubanskaya Kometa’ in all growing re-

Table 1

MINIMUM AIR TEMPERATURES IN MONTHS OCTOBER-MAY OF 2008/2009, 2009/2010, 2010/2011, 2011/2012, 2012/2013 AND 2014/2015

Month Region 2008/2009 2009/2010 2010/2011 2011/2012 2012/2013 2013/2014 2014/2015
October Polli 2.4 4.4 -4.3 -0.8 5.1 4.7 -0.7
Pare -0.4 4.4 -3.2 -2.0 5.7 -2.6 -5.8
Brest -1.1 24 -4.8 -5.8 -3.7 2.1 -7.2
November Polli -5.5 -6.8 -21.9 -6.6 -7.7 -10.3 24
Pure -3.3 -4.7 -15.2 -6.2 -1.1 -5.9 -10.0
Brest -3.8 -4.7 -14.9 -7.2 24 -5.8 -11.0
December Polli -8.7 -24.1 -14.4 -3.1 -19.1 -10.5 -10.0
Pare -6.1 -22.7 -18 -4.9 -17.1 -9.0 -16.7
Brest -10.4 -23.6 -14.9 -5.0 219 7.6 -13.1
January Polli -15.7 =353 -22.1 -21.7 -27.2 -19.4 -12.5
Pure -21.9 -28.6 -16.9 -22.5 =21.1 -25.4 —-14.8
Brest -25.6 -31.6 -16.2 -23.0 -23.7 -21.9 -17.4
February Polli -20.5 -19.7 -33.5 -32.1 -19.8 7.6 -7.2
Pare -15.6 -21.6 -28.5 -29.7 -20.9 -11.7 -7.9
Brest -17.0 -15.8 -20.4 -30.0 -14.3 -15.0 -12.1
March Polli -11.4 -18.3 -15.3 -19.0 -24.8 -33 4.3
Pure -11.5 -20.4 -16.9 -13.0 -19.3 -8.9 -8.9
Brest -11.4 -12.2 -19.2 -7.9 —-15.1 -3.5 -7.3
April Polli -6.4 -4.5 -3.7 -8.3 3.2 -0.5 1.0
Pare 5.4 43 -4.0 -13.2 -10.1 -8.0 -2.5
Brest -3.3 -1.9 -0.3 -4.2 5.1 -5.5 2.7
May Polli -2.5 -29 24 -1.7 7.9 2.7 6.6
Pare -1.5 -3.2 =33 -1.2 2.7 4.5 -1.5
Brest 0.6 2.7 -1.0 33 3.9 0.2 1.8
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gions. At Piare and Brest, the highest yield was harvested in
2008, whereas at Polli it was the highest in 2009. The high-
est flowering intensity was also observed in these years
(Dékena et al., 2013). At Pure, the highest average yield
among years was obtained from trees grafted on ‘Brom-
pton’ seedlings (16.2 kg per tree), ‘GF 8/1° (15.8 kg per
tree) and ‘“Wangenheims Zwetsche’ (14.2 kg per tree) (Fig.
1). The lowest average yield was harvested from trees on
‘Ackerman’ (7.9 kg per tree), ‘St Julien Noir’ and P. cera-
sifera var. divaricata (8.5 kg per tree) rootstocks. In 2010,
2011, and 2014, the trees on almost all rootstocks did not
bear fruits because of flower bud damage during spring
frosts.

At Brest, the highest yield was harvested from trees on ‘St.
Julien INRA 2’ and “Wangenheims Zwetsche’ (18.5 kg per
tree) rootstocks. Even in 2010, higher yields were harvested
at Brest than at Piire and Polli because trees did not suffer
from spring frosts. There were observed also higher mini-
mum temperatures during all wintering periods at Brest
compared to those at Pire and Polli.

At Polli, the yield was significantly lower than at Pure and
Brest (p = 0) for cultivar ‘Kubanskaya Kometa’. However,
significant differences between rootstocks were not ob-
served (p = 0.236), which can be explained by more severe
meteorological conditions during winter at Polli. Cultivar
‘Kubanskaya Kometa’ is characterised by good winter har-
diness in southern regions of Russia (Eremin and Safarov,
2013), whereas in Latvia and Estonia it is less winter hardy
in comparison to European plums (Lepsis et.al., 2008; Janes

and Kahu, 2008). The winter hardiness of this cultivar can
be also influenced by thaws during winter, because it be-
longs to the P. cerasifera plum group characterised by a
short dormancy period. During the dormancy period. it can
withstand even a drop of temperature to —30 °C, whereas af-
ter the dormancy period the resistance to low temperatures
sharply decreases, when it can withstand temperature —10
to —15 °C only for a short period (Eremin, 1993). The high-
est average yield was harvested from trees on ‘St. Julien d’
Orleans’ (9.5 kg per tree) and ‘Myrobalan’ (8.4 kg per tree)
rootstocks at Polli. The lowest average yield was obtained
from trees grafted on ‘St. Julien Wadenswill’ (3.1 kg per
tree).

The yield for cultivar ‘Victoria’ significantly differed be-
tween growing regions (p = 0) and rootstocks used (p =
0.05). At Pare and Polli, the highest yield was harvested in
2008, whereas in 2010 at Brest. Low flowering intensity
and thereby low yield was observed in 2009 because regen-
eration pruning was performed during winter 2008/2009. At
Pare, the highest yield was harvested from trees on root-
stocks ‘Hamyra’ (60.7 kg per tree), ‘Ackermann’ and
P. cerasifera var. divaricata (54.8 and 54.1 kg per tree, re-
spectively) in 2008 (Fig. 2). These trees gave also the high-
est average yield. The lowest average yield was harvested
from trees grafted on ‘G5/22° and ‘Pixy’ (12.7 and 15.2 kg
per tree, respectively).

At Polli, the highest yield was harvested from trees grafted
on ‘Ackermann’ in 2008 (37.9 kg per tree), while the aver-
age yield within years was 22.5 kg per tree. In 2009, a high
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Fig. 1. Average yield during the period of 20082015
for cultivar ‘Kubanskaya Kometa’ (kg per tree)
(LSDg.05 = 3.68).
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Fig. 2. Average yield during the period of 2008-2015
for cultivar ‘Victoria’ (kg per tree) (LSD = 5.21).
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yield was harvested also from trees grafted on GF 655/2
(37.6 kg per tree). The lowest average yield was harvested
from trees grafted on ‘Pixy’ (7.7 kg per tree), which can be
explained by low tree height (Grzyb and Sitarek, 1998).
These trees should be planted in high density and watering
is desirable, but irrigation was no employed at Piire and
Polli.

At Brest, the highest average yield for ‘Victoria’ was har-
vested from trees grafted on ‘GF 8/1°, which however did
not show similarly good results at Pare and Polli. ‘Victoria’
grafted on ‘GF 8/1’ had low tree survival and thereby the
yield per plot was low (Dékena and Alsina, 2011). High av-
erage yield was observed also for trees on rootstocks ‘St.
Julien d° Orleans’ (33.8 kg per tree) and ‘Wangenheims
Zwetsche’ (32.8 kg per tree). ‘Wangenheims Zwestche’
showed good results also in other investigations (Grzyb and
Sitarek, 2007). The lowest average yield was harvested
from trees grafted on ‘Pixy’ (19.6 kg per tree), as that ob-
served at Polli.

In general, cultivar ‘Kubanskaya Kometa’ had the highest
yield when grafted on GF 8/1 and °St. Julien Inra 2’ root-
stocks in all three growing regions evaluated. In contrast,
‘St. Julien A’ and P. cerasifera var. divaricata were the
least suitable rootstocks for this cultivar. Cultivar ‘Victoria’
was the most productive grown on rootstocks ‘St. Julien d’
Orleans’ and ‘Wangenheims Zwetsche’. The lowest yield
was obtained from trees grafted on ‘G5/22° and ‘Pixy’.
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POTCELMU IETEKME UZ PLUMJU PRODUKTIVITATI DAZADOS AUDZESANAS REGIONOS

Viens no svarigakajiem priekSnoteikumiem augstas plimju razas ieguvei intensivos auglu darzos ir pareiza potcelmu izvéle atbilstosi
audz&Sanas regionam un klimatiskajiem apstakliem. P&tfjuma merkis bija noveértét dazadu potcelmu ietekmi uz divu plamju Skirnu:
‘Kubanskaja Kometa’ (P. rossica. Erem.) un ‘Viktorija’ (P. domestica L.) produktivitati dazados klimatiskos apstaklos. Tika izmantoti 16
Eiropa pazistami potcelmi: astoni vegetativi vairotie (‘St. Julien A’, ‘Brompton’, ‘Ackermann’, ‘Pixy’, ‘GF 8/1°, ‘G 5/22°, ‘GF 655/2,
‘Hamyra’) un astoni generativi vairotie (‘St. Julien INRA2’, ‘St. Julien d’Orleans’, ‘St. Julien Noir’, ‘Brompton’, ‘Wangenheims
Zwetsche’, ‘St. Julien Wadenswil’, ‘Myrobalan’, P. cerasifera var. divaricata). Vertéjums tika veikts eksperimentalos auglu darzos, kas
ierikoti Latvija, Igaunija un Baltkrievija 2001. gada pavasari. Koki staditi péc shémas 3 x 5 m Cetros atkartojumos, pa tris kokiem katra
laucina. Ir prezenteti apkopoti dati par 2008. lidz 2014. gadu. Potcelmu ietekme uz razu bija atSkiriga gan pa gadiem, gan audzeSanas
regioniem, gan $kirném. Razas lielumu kokiem uz visiem vértétiem potcelmiem ietekméja meteorologiskie apstakli ziemoSanas perioda.

236 Proc. Latvian Acad. Sci., Section B, Vol. 71 (2017), No. 3.



