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Abstract

Sotirov, D. & Dimitrova, S. (2022). Influence of some rootstocks and interstocks on the growth and fruiting of
cherry cultivar Summit. Bulg. J. Agric. Sci., 28 (3), 413—416

During the period 2018-2020, the influence of Gisela 5, Gisela 6, Weiroot 10 and F12 / 1 rootstocks was studied, including
when they are used as interstocks (with a length of about 30 cm) on the manifestations of the sweet cherry cultivar Summit.
Trees of the same cultivar grafted directly on seedlings of IK-M9 (a local mahaleb rootstock) were used as a control. The trees
were planted in the spring of 2008 at distances of 4.0 x 3.0 m, were formed in free-growing crowns and during the study period
were grown without irrigation. It was found that at the end of the 13th year the trees grafted on F12/1, used as rootstock, had
the thickest stems, and those of Gisela 5 and Gisela 6 the thinnest, and the differences with the control were proven. However,
no significant differences were found in the cross-section of the trunk of the trees with interstocks and control trees. The highest
cumulative yield was obtained from the trees directly grafted on F12/1 and IK-M9, and all other combinations have proven
lower yields. Trees with Gisela 5, Gisela 6 and Weiroot 10 as interstocks were more productive compared to the variants in
which they were used as rootstocks. In terms of cumulative yield efficiency, the trees on IK-M9 significantly surpassed all other

combinations. No significant differences in fruit biometric parameters were found between the studied variants.
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Introduction

The growth of cherry trees and yield depend mainly on
the cultivar and used rootstock. The right choice of the most
appropriate cultivar/rootstock combinations for the specific
habitat is a major factor in the successful production of cher-
ry fruits. Vigorous sweet cherry trees still predominate in the
fruit orchards of Bulgaria. Seedlings of Prunus mahaleb L.
and Prunus avium L. are the major rootstocks for grafting
sweet cherry cultivars but the trees on them are difficult to
maintain, especially for harvesting (Koleva, 2001). Many
new cherry rootstocks are available today, thanks to differ-
ent national and international breeding programs, which give
growers new opportunities (Bujdosé & Hrotko, 2019). The
dwarfing and semi-dwarfing rootstocks such as Gisela 5,
Gisela 6, Weiroot, CAB series and others induce precocity

and decrease the vigor of scion, allows higher planting den-
sity, and higher yields per unit area compared to seedling
rootstocks (Lang, 2001; Lanauskas et al., 2012; Pal et al.,
2017; Sotirov, 2020). However, the less growing rootstocks
have many negative features — requires fertile soil, irrigation
and support, and are often prone to over-cropping and reduce
fruit size. In addition, some of them do not induce sufficient
cold resistance of cherry cultivars in the winter (Lichev and
Papachatzis, 20006).

To solve these problems and mainly to reduce the growth
of cherry trees, where dwarf and semi-dwarf rootstocks do
not adapt well, a number of studies have been conducted on
their use as interstocks grafted on vigorous rootstocks (Hrot-
koé et al.,1997; Rozpara et al., 2011; Lichev et al., 2014; So-
tirov, 2015). In some experiments, the effect of interstock
length on the scion cultivars was also studied (Kaymakanov,
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2014; Kaymakanov et al., 2015). It has also found that the
interstocks can also affect the vitality of grafted cherry trees
(Larsen et al., 1987, Magyar & Hrotko, 2008).

As a result of these and many other experiments it has
been proven that the use of interstocks could significantly
change cherry industry by expanding the areas where sweet
cherries can be grown.

This study aimed to evaluate the growth, productivity
and fruit size of the cherry cultivar Summit during the period
of full fruiting, when it was grafted on different rootstocks
and intertocks.

Materials and Methods

The study was conducted during the period 2018-2020 in
an experimental scion/rootstock plantation of the Institute of
Agriculture in Kyustendil. Summit cherry trees were grafted
on Gisela 5, Gisela 6, Weiroot 10 and F 12/1 rootstocks. They
were also used as interstocks (with a length about 30 cm) in
combination with the local mahaleb rootstock IK-M9. Trees
grafted on rootstock IK-M9 with an intermediate part of the
same rootstock were used as controls. The trial was planted
in the spring of 2008 at distances 4.0 x 3.0 m in Chromic Lu-
visoils, sandy-loamy soil with slight acid reaction (pH 5.0-
5.2 in KCl). The trees were shaped in free-growing crowns
with a height of stems 80 cm. Each graft combination was
presented with five trees and each one was treated as a repe-
tition. The orchard was cultivated with standard technology.
The soil surface between rows was maintained in clean culti-
vation, and in the row strips with foliar herbicide. During the
studied period the plantation was not irrigated.

During the three-year period the following characteris-
tics were studied: the circumference of the scion and inter-
stocks at 15 cm above the graft union; length of 1-year-old
shoots (cm); yield/tree (kg); average weight (g) and diame-
ter of the fruit (mm) — on random samples of 30 fruits from
each combination. Trunk cross-sectional area (TCSA, cm?)
of the two components (interstocks and scion), cumulative
yield per tree (kg) and cumulative yield efficiency (kg/cm?
of TCSA) were calculated. The health condition of the trees
at the end of the last year was also reported.

The data were statistically processed using analysis of
variance (ANOVA) and LSD multiple range test at p < 0.05
to determine significance of differences between the means.

Results and Discussion

The trunk diameter is an essential, indicator of the whole
vegetative potential of the trees. The results of the thickening
of the trunk of the Summit cherry trees grafted on different

rootstocks and interstocks are presented in Table 1. At the
end of the 13" year after planting, the largest trunk cross-sec-
tional area (TCSA) in the zone of interstock had the trees
with interstocks F 12/1 and Weiroot 10, and the differenc-
es between them and the control trees were not statistical-
ly proven. The thickening of the trunk under the influence
of Gisela 5 and Gisela 6 as interstocks was 24.2 and 39.4%
lower, respectively, compared to the control IK-M9, and also
differed significantly from the other two interstocks.

Table 1. Rootstock/Interstock effect on Summit cherry
trees trunk growth at the end of the 13" year (2020)

Rootstock/Interstock Trunk cross-sectional area, cm?
Interstock | Scion Diffence | Index
IK-M9 /IK-M9 — 169.6 a 1743 Db +4.7 100
control
IK-M9 / Gisela 5 128.6b 169.6 b +41.0 97.3
Gisela 5 — 113.0 ¢ 64.8
IK-M9 / Gisela 6 102.8 ¢ 1742 b +71.4 99.9
Gisela 6 - 118.6 ¢ 68.0
IK-M9 / Weiroot 10 162.8 a 165.6 b +2.8 95.0
Weiroot 10 - 173.2b 99.4
IK-M9 / F12/1 1719a 165.8b -6.1 95.1
F12/1 - 237.7 a 136.4

Note: Values followed by the same letter in a column were not statistically
different (P < 0.05)

The thickness of the scion in the variants with interstocks
(measured at 15 cm above the interstock union) was greater
than in the zone of the interstock, with the exception of F
12/1, above which the cross- section of the stems was re-
duced by about 6 cm?. The smallest difference between the
two graft components was in the variant with Weiroot 10
(2.8 cm?), which is an indicator of very good compatibili-
ty between the scion cultivar and this interstock. Followed
by the control (4.7 cm?), and it was the most pronounced in
Gisela 6 (71.4 cm?) and Gisela 5 (41.0 cm?). The difference
in thickening between the interstock and the scion are the
probable cause of cracking of the bark and wood, most often
in the area above the interstock, in some trees. In general, the
results showed that the interstocks used in combination with
IK-M9 do not lead to a significant weakening of the growth
of Summit trees (expressed by the cross section of the trunk)
compared to those grafted directly on IK-M9 (Table 1).

The use of Gisela 6 and Gisela 5 as direct rootstocks for
the Summit cultivar reduced to a greater extent the thicken-
ing of the tree’s trunk (by about 32-33%), compared to the
variants when they were used as interstocks in combination
with the IK-M9 mahaleb. Between Weiroot 10 combina-
tions, as a rootstock and an interstock, the difference in cross
section was insignificant (only 4.4%), while in F 12/1 used
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as a rootstock, the trees had significantly stronger growth (by
43%), compared to the variant with interstock and by 36.4%
compared to grafted ones on IK-M9 (Table 1).

In the first year of the study, the trees of all combinations
had a stronger 1-year growth, which weakened over the next
two years (Table 2). This was due to the restrictive pruning
carried out in the spring of 2017 that stimulated the vegeta-
tive growth in the next 1-2 years, as well as compromising
the fruit harvest in 2018, as a result of late spring frost.

Table 2. Rootstock/Interstock effect on the growth of
1-year-old shoots of Summit cherry trees, cm (11-13 veg-
etations)

Rootstock/Interstock 2018 2019 2020 | Average
IK-M9/MK-M9 — 13.1b 10.7bc | 7.2 abc | 10.3 ab
control

IK-M9 / Gisela 5 16.9 ab 13.8a 7.9 abc 129 a
Gisela 5 11.3bce | 6.1ef 5.3 be 7.6 be
IK-M9 / Gisela 6 8.1de 8.4 cde 6.5 be 7.7 be
Gisela 6 6.8 de 49f 6.5 bc 6.1 be
IK-M9 / Weiroot 10 58¢ 4.7f 4.6 ¢ 50c¢
Weiroot 10 12.5 abc S5.1f 8.5ab | 8.7abc
IK-M9 / F12/1 8.3 ce 6.9def | 7.0bc 7.4 bc
F 12/1 19.0a 9.1cd 10.6 a 129 a

Both in the individual years and on average for the period,
the trees with Gisela 5 and Gisela 6 as interstocks had a higher
1-year shoots growth compared to those in which they were
used as direct rootstocks. This is due to the strengthening in-
fluence of the stronger growing IK-M9 rootstock, compared
to them. In the combinations of Weiroot 10 and F 12/1 the
result was the opposite — the trees with interstock had lower
growth of the shoots, compared to the trees directly grafted
on them, although the differences were not always significant.

The averaged data showed that F 12/1 used as a rootstock
and Gisela 5 used as an interstock on UK-M9 rootstock in-
duced the strongest 1-year shoots growth (22.9 cm), which

did not differ significantly from that of the control, but was
superior to the other variants. In the case of the dwarfing
Gisela 5 rootstock, this can be explained by the reduced
number of shoots per tree, and for F 12/1 with the fact that it
is a branch of the strongly growing wild cherry (Mazzard).
The trees with Weiroot 10 as interstock proved to have the
weakest shoot growth.

The average fruit yields from the studied rootstock/in-
terstock/scion combinations varied widely in the individual
years. In the first two years, yields were unsatisfactory due to
significant damages caused by late spring frosts. The largest
total three-year yield was obtained from the trees grafted di-
rectly on F 12/1 and on mahaleb IK-M9, between which there
was no significant difference, and these combinations have
been shown to be better than the others (Table 3). The lowest
yields were reported for the variants of Gisela 6 and Gisela
5 used as rootstocks. When they were used as interstocks on
IK-M9 the yields were significantly higher. The differences
in the cumulative yield were not statistically proven between
the different variants with intermediates, but in all of them the
yield was proved to be lower than that of the control.

A similar trend was observed with regard to the calculated
cummulative yield efficiency (CYE) in kg/cm? of the trunk
cross-sectional area of the scion. The highest productivity co-
efficient had the trees from the control variant which value
differed significantly from the other combinations. The vari-
ants with interstocks on rootstock IK-M9 had a slight advan-
tage over the variants in which they were used as rootstocks
but the differences were not always significant (Table 3).

In this study, the tested rootstocks, as well as their use as
interstocks in combination with the IK-M9 mahaleb rootstock,
did not significantly affect on the average mass and dimen-
tions of the fruit of Summit cherry cultivar, probably due to
the relatively low yields during the studied period (Table 3).

By the end of the 13™ year after planting, although there
were no dead trees, in most combinations had severe damage
to the stems, expressed in cracking of the bark and wood,

Table 3. Rootstock/Interstock effect on productivity and fruit size of Summit cherry trees

Rootstock/Interstock Yield/tree, kg CYE, kg/cm? Fruit
2018 2019 2020 Cumulative TCSA Mass, g Width, mm

IK-M9/IK-M9 — (¢) 6.8 be 2.6 cde 20.1a 29.5a 0.17 a 94a 27.1a
IK-M9 / Gisela 5 4.6 de 2.4 de 16.7 ab 23.7b 0.14b 10.5a 28.0 a
Gisela 5 0.8f 0.5f 11.4d 12.7¢ 0.11¢ 10.6 a 28.5a
IK-M9 / Gisela 6 42e 1.8 ¢ 12.7 cd 18.7b 0.11¢ 104 a 28.8a
Gisela 6 0.8 f 3.1cd 73 ¢ 11.2¢ 0.09 ¢ 10.1a 26.6 a
IK-M9 /Weiroot 10 8.1 ab 2.4 de 12.5cd 23.0b 0.14b 9.9a 27.8 a
Weiroot 10 43¢ 11.0a 35f 18.8b 0.11¢ 95a 26.5a
IK-M9 / F12/1 6.0 cd 34c¢ 14.2 bed 23.6b 0.14b 9.8 a 277 a
F12/1 94a 49b 15.7 be 30.0a 0.13b 104 a 274 a
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most often in the part above the interstock. In the variant
with Gisela 6 as an interstock, the percentage of the trees
with damaged stems was the highest (67%), followed by
those with Gisela 5 (50%) and F 12/1 (25%), and with least
damaged trees were variants of Weiroot 10 and the control
(20%). When Weiroot 10 was used as a rootstock, there was
no damaged trees, and in the variants with Gisela 5, Gisela 6
and F 12/1 as rootstocks, the affected trees were 27, 20 and
37%, respectively. This is probably due to late incompatibil-
ity, which is expressed in the different thickening between
the different components (rootstock, interstock and scion)
and obstruction of the free movement of assimilates from the
graft cultivar through the interstock to the rootstock, as well
as nutrients from the soil to the grafted cultivar.

Conclusion

The best rootstock in this experiment turned out to be the
mahaleb IK-M9, which, in addition to being the most adapt-
able to local conditions, showed moderate growth and dom-
inated the other rootstocks in terms of productivity. The use
of Gisela 5, Gisela 6, Weiroot 10 and F 12/1 as interstocks, in
combination with IK-M9, did not lead to a significant weak-
ening of tree growth, did not have a positive effect on the
yield and fruit size of the Summit cherry cultivar, compared
to the trees directly grafted on IK-M9. With the exception
of Weiroot 10, the other rootstocks, including their use as.
interstocks, caused significant damages to the trees trunk. All
these negative characteristics make these rootstocks ineffec-
tive in combination with the Summit cultivar, iwhen grown
in the specific soil and climatic conditions of the region of
Kyustendil.

Acknowledgments

This work was partially supported by the Bulgarian Min-
istry of Education and Science under the National Research
Programme “Healthy Foods for a Strong Bio-Economy and
Quality of Life” approved by DCM # 577 / 17.08.2018”.

References

Bujdoso, G. & Hrotkd, K. (2019). Cultivars and rootstocks in the
cherry producing countries. Acta Hortic., 1235, 207-212; DOL:

10.17660/ActaHortic.2019.1235.27

Hrotké, K., Magyar, L., Simon, G. & Hanusz, B. (1997).
Effect of rootstocks and interstocks on growth and
yield of sweet cherry trees. Acta Hortic., 451, 231-236.
DOI:10.17660/ActaHortic.1997.451.24

Kaymakanov, P. (2014). Effect of the length of the interstock on
the growth and reproductive aspects off sweet cherry cultivar
Biggaerau Burlat. Agricultural Science and Technology, 6 (3),
307-309.

Kaymakanov, P., Tabakov, S. & Yordanov, A. (2015). Growth
characteristics of two cherry cultivars grafted on interstocks.
Agricultural Sciences, VII (17), 71-78 (Bg).

Koleva, A. (2001). Rootstocks. In: Sweet Cherry, V. Georgiev,
M. Borovinova, and A. Koleva, eds. Sofia: Zemizdat EOOD,
186-212.

Lanauskas, J., Uselis, N., Kviklys, D., Kvikliené, N. & Buskiené,
L. (2012). Rootstock effect on the performance of sweet cherry
cv. Lapins.. Hort. Sci., (Prague) 39 (2), 55-60.

Lang, G. (2001). Intensive Sweet Cherry Orchard Systems — Root-
stocks, Vigor, Precocity, Productivity and Management. The
Compact Fruit Tree, 34 (1), 23-26.

Larsen, F. E., Higgins, S. S. & Fritts, Jr. R. (1987). Scion/inter-
stock/rootstock effect on sweet cherry yield, tree size and yield
efficiency. Scientia Horticulturae, 33 (3-4), 237 — 247.

Lichev, V. & Papachatzis, A. (2006). Influence of ten rootstocks
on cold hardiness of flowers of cherry cultivar Bigarreau Bur-
lat. Scientific Works of the Lithuanian Institute of Horticulture
and Lithuanian University of Agriculture, 25 (3), 296-301.

Lichev, V., Botu, M. & Papachatzis, A. (2014). First results
from the examination of three interstocks for the sweet
cherry cultivar Stella. Acta Hortic,. 1020, 381-384.(ENG)
DOI:10.17660/ActaHortic.2014.1020.53

Magyar, L. & Hrotko, K. (2008). Prunus cerasus and Prunus fru-
ticosa as interstocks for sweet cherry trees. Acta Hortic., 795,
287-292.

Pal, M. D., Mitre, L., Asinicd, A. C., Sestras, A. F., Peticili, A. G.
& Mitre, V. (2017). The influence of rootstock on the growth
and fructification of cherry cultivars in a high density culti-
vation system. Not Bot Horti Agrobo, 45 (2), 45-457. (Eng).
DOI:10.15835/nbha45210826

Rozpara, E., Grzyb, Z. S. & Glowacka, A. (2011). Ef-
fect of rootstock and interstock on growth and yield of
three sweet cherry cultivars. Acta Hortic., 903, 541-545.
DOI:10.17660/ActaHortic.2011.903.75

Sotirov, D. (2015). Manifestations of Summit sweet cherry cultivar
on different interstems. Plant Science, LIl (2), 3-7 (Bg).

Sotirov, D. (2020). Evaluation of different rootstocks with ‘Van’
sweet cherry cultivar. Acta Hortic., 1281, 179-184. DOI
10.17660/ActaHortic.2020.1281.25

Received: October, 18,2021, Accepted: November, 26, 2021, Published: June, 2022



