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GROWTH, YIELDING AND FRUIT QUALITY OF THREE SWEET C HERRY CULTIVARS
UNDER ORGANIC ORCHARD CONDITIONS

Summary

The experiment, conducted in 2004-2013, assessedassibility of organic production of the fruit thfree sweet cherry
cultivars. The objects studied were trees of tHévews: ‘Karesova’, ‘Burlat’ and ‘Summit’, graftedn Prunus avium seed-
lings. The experiment was established in the spifr2004 in the Experimental Ecological OrchardNowy Dwor-Parcela
(central Poland). The trees were grown in accordamgth the principles of organic fruit-growing. Theveet cherry trees
came into bearing fruit in the fourth year afteapting and each year yielded poorly, therefore ¢henulative yields ob-
tained over the period 2008-2013 were low. Thedatgamounts of fruit were harvested each year fimrtrees of the cul-
tivar ‘Karesova’, and the least — from the treescef ‘Summit’. The fruit of the cultivar ‘Summitatored about 2 weeks
later than the fruits of the cultivars ‘Karesovahé ‘Burlat’. The cultivar ‘Summit’ also produceduft with the highest
mean fruit weight; however, the fruit crops of thidtivar were observed to have the highest praporof fruits damaged
by the cherry fruit fly (Rhagoletis cerasi) andeiated by the brown rot of stone fruits (Monilinax#, Monilinia fructi-
gena). The presented results indicate that eapgming cultivars, such as ‘Karesova’ and ‘Burladte more suitable for
growing under organic orchard conditions.
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WZROST, OWOCOWANIE ORAZ JAKO $C OWOCOW TRZECH ODMIAN CZERE S$NI
W WARUNKACH SADU EKOLOGICZNEGO

Streszczenie

W ddwiadczeniu prowadzonym w latach 2004-2013 oceniandiwosé ekologicznej produkcji owocOw trzech odmian
czergni. Przedmiotem badiabyty drzewa odmian: ‘Karesova’, ‘Burlat’ i ‘Summiszczepione na siewkach czaviepta-
siej. Dawiadczenie zatmno wiosk 2004 roku w Ekologicznym Sadziesid@adczalnym w Nowym Dworze — Parceli (cen-
tralna Polska). Drzewa prowadzono zgodnie z zasadaniownictwa ekologicznego. Czére weszly w okres owocowa-
nia w czwartym roku po posadzeniu i co roku owodpwkabo, dlatego plon zebrany w latach 2008-204s8 piski. Naj-
wigksze plony zbierano corocznie z drzew odmiany ‘&ar&’, a najmniejsze - z drzew odmiany ‘Summit’'o€vodmiany
‘Summit’ dojrzewaly okoto 2 tygodnie 4mbej od owocow odmian ‘Karesova'’i ‘Burlat’. Mialgne najwgksz; mag, jed-
nake w plonie odmiany ‘Summit’ obserwowano nakszy udzial owocow uszkodzonych przez nasigrraesniowke i
porazonych przez brunagnzgnilizre drzew pestkowych. Uzyskane wyniki potwierdndgksz; przydatnéé wezesnych od-
mian czergni takich jak ‘Karesova'i ‘Burlat’ do uprawy ekagiczne;.

Stowa kluczoweczergnie, odmiana, ekologiczna produkcja owocéw

the limited ability to protect the trees againstedises and
pests. Apart from resistance or low sensitivitycokivars to

1. Introduction
Sweet cherry is grown successfully in Poland im€o

mercial orchards maintained by traditional and graged
methods [1, 2, 3, 4]. The area of cultivation détbpecies
is more than 11,000 ha, from which about 40,00@ésrof
the fruit is harvested annually [5]. The successswéet
cherry cultivation in Polish climatic conditions deter-
mined by several factors. Choosing the right laratior

the orchard is particularly important because {hecies is
not very resistant to low sub-zero temperatures Bélcte-
rial canker is another problem in the cultivatiohsoveet
cherry. Information on the harmful effects of thisease
has been provided by Sobiczewski and Schollenbd6jer
In addition, losses in yield are caused by rainfalturring
during fruit ripening, as it contributes to the aking and
decaying of the fruits [4]. The European cherryitfifly

diseases and pests, of major importance is alsbighequal-
ity of the sweet cherry fruits, i.e. their sizeodgotaste, and
low susceptibility to skin cracking [8]. There isry little in-
formation in the literature regarding the suitapilbf sweet
cherry cultivars for organic farming. Studies irstarea have
been conducted in, for example, Austria [9, 10, They are
very important for the fruit-growing practice besauthey
help to avoid making the mistake of planting inamg or-
chards cultivars that are susceptible to diseaspests, and
are unreliable in yielding.

Due to the increasing interest in organic cultvatof
fruit plants in our country, we have made an attetop
nominate the best performing sweet cherry cultivarer-

chards maintained by ecological methods. Three tswee

(Rhagoletis cera¥i whose larvae feed on the flesh of thecherry cultivars showing to be of value in integdatpro-

fruits and cause them to become worm-infested §7he
most serious pest of sweet cherry.

Selection of the right cultivar is important foregy type
of orchard, but especially so for organic orchdrésause of
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duction [1, 2, 3, 4] were chosen for the study.eBref these
cultivars were assessed in terms of their resistamdrost,
susceptibility to bacterial canker and cherry Isaét, their
growth and yielding, and fruit quality.
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2. Materials and methods

The experiment was established in the spring 6420

the Experimental Ecological Orchard in Nowy Dwor-

Parcela near Skierniewice, on a sandy-loam podzdlic
with a clay subsoil, of Class IVb of rye and potatanplex.
The average organic matter content was 1.3-1.4%.
Three cultivars of sweet cherry were selected Herdtudy:
‘Karesova’, ‘Burlat’ and ‘Summit’.

‘Karesova’ — a cultivar with very good health of tree and

good yield potential, and early fruit ripening tim&he
fruits are medium-sized, heart-shaped. They areereaV
with a dark red skin that is low susceptible tockiag. The
flesh is red, medium firm, juicy, aromatic, tasty.

‘Burlat’ — the principal, early-maturing commercial culti-

var of sweet cherry. Its trees are low susceptibldiseases.
The fruits are large, broad heart-shaped, chaiatitedly
wrinkled. The skin is deep purple-red, slightly biad,
shiny, almost black at full maturity, prone to ddag in the
rain. The flesh is dark red, gristly, juicy, veasty.

‘Summit’ — a medium-early sweet cherry cultivar distin-

guished by very good health of tree. Its fruits e to
very large, broad heart-shaped, with a distinctipe The
skin is bright red, shiny, turning dark, but noadX, in ripe
fruit. The flesh is light red, gristly, juicy, vetgsty.

Trees of the cultivars: ‘Karesova’, ‘Burlat’ andu@mit’,

grafted onPrunus aviunseedlings, were planted at a spacH

ing of 4.5 x 3.5 m, in four replications, with fiteees per
plot. For the first two years, the soil in the caoth was kept
in mechanical fallow. From the third year on, theetrows
continued to be kept in mechanical fallow, whelieathe in-
terrows grass was allowed to grow by self-seedifige
crowns of the trees were trained in the form gfiadie. Every
year, light sanitary and rejuvenation pruning weagied out.
Since 2007, the sweet cherry trees have been Watstie a
drip irrigation system. Since 2008, using the metegical
station located in the orchard, data have beeraatetl on the
weather conditions in order to assess their effedtee health
and yielding, and on fruit quality (tab. 1).

The study assessed tree health, growth vigouldinig
and fruit quality. Damage to the trees caused bgtfand
diseases was assessed annually. A 9-point scaleloged

damage leading to the destruction of the tree,%nrdack
of any symptoms. The thickness of the tree trunks wa
measured every year in the autumn in a place masked
manently at a height of 30 cm above the soil sexfat the
first two years after planting, the measurementxemed
the diameter of the trunk, and from the third year— its
circumference. On their basis, the cross-sectiamaé of
the trunk was calculated. After the sweet cheregdrhad
come into bearing fruit, fruit yields were assesaedually,
separately for each tree. The fruit ripening dags we-
corded. Mean fruit weight was determined on thasbafsa
sample of 400 fruits selected randomly from eagdlica-
tion (4 x 100 fruits). Similar samples (4 x 100ifsy were
collected to assess the severity of infection oitérby the
cherry fruit fly (Rhagoletis cerayi and by the brown rot of
stone fruits Konilinia laxa, Monilinia fructigen® Soluble
solids content was measured with a refractometerdd-
termine the soluble solids each sample used coictamt
sisted of 100 randomly selected fruits.

Table 1. Annual temperatures and precipitationhig Ex-
perimental Ecological Orchard in Nowy Dwor-Parcéia
2008-2013

Tab. 1. Warunki atmosferyczne w ESD w Nowym Dworze-

Parceli, w latach 2008-2013

Year Temperature [°C] Erecipita—

Minimum | Maximum Mean | tion [mm]
2008 -15,3 31,3 8,68 415,2
2009 -22,5 32,1 8,2 682,0
2010 -26,1 33,2 7,3 659,2
2011 -20,2 32,5 8,96 541,6
2012 -22,6 34,8 8,13 524,2
2013 -16,9 36,9 8,04 501,8

Source: own work Zrodio: opracowanie wiasne

The results were statistically analyzed using ysislof
variance in the Statistica 10 program. Differenbetveen
means were assessed with Duncan’s test at a s@mif
level of 0.05.

The trees were grown in accordance with the ppiesi
of organic fruit-growing. The programme of protectiof
sweet cherry trees against diseases involved é&intents

by COBORU in Stupia Wielka, was adopted for the asannually with a copper preparation (Miedzian 50 WG

sessment. The score of 1 on that scale represeatétus

Miedzian Extra 350 SC).

Table 2. The programme of protection of the che&egs in the Experimental Ecological Orchard in Ndwor-Parcela
Tab. 2. Program ochrony §tin stosowany w uprawie czéré w Ekologicznym Sadzie Beiadczalnym w Nowym Dworze-

Parcela
. Application times
Plant protection products 2008 2009 2010 2011 2012] 2014
Mledzwﬁl 50 WP 31.033 08.04: 07.04:
(3 kg ha) 28.04; 2704 20.04
(1,5 kg ha)* 05.05* ' '
Miedzian Extra 350 SC (3 | Fa - - - 261'%1; 04.04 | 23.04
. 22.05; .
Bioczos (15 | hd) + horticultural soap (15 | A2 27.05; 26.05; 13.05; - - -
10.06 09.06
06.07
18.05; 12.06;
24.05; 27.06;
Horticultural soap + denatured alcohol 14.06 8282 238?
(15 1 hat + 15 | hat) i i i : Py oy
16.06; 22.07;
28.06 01.08;
09.08
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Source: own work Zrédlo: opracowanie wlasne
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Aphids were controlled using one or several treats)ede-
pending on the severity of the infestation, witmixture of
Bioczos and horticultural soap, or horticulturalagoand
denatured alcohol. In addition, when aphid numhesse
high, the young shoots colonized by the pest wateoat.
The performed protective treatments are listedahld 2.

3. Results and discussion
3.1. Health condition of trees

During the ten years of observations (2004-2018)- ¢
ducted in the Experimental Ecological Orchard, ¢hemas
no frost damage, neither to the root system otrbes nor
to their above-ground parts (Tab. 3).

Table 3. Health status of 3 sweet cherry cultivarder eco-
logical growth conditions
Tab. 3. Stan zdrowotny drzew 3 odmian czeres warun-
kach sadu ekologicznego

Frost damage Symptoms of Symptoms of
. bacterial canker|
Cultivar to treed on the trunk leaf spot
[2013] [2013] [2011-2013]
Karesova 9 5 7,7
Burlat 9 7 5,7
Summit 9 9 57

Source: own work Zrodto: opracowanie wiasne

1. a 9-point scale was used, where 9 — trees wiftmsttdamage

2. a 9-point scale was used, where 1 - represeatpresence of nu-
merous cankers causing the destruction of the 3regwo or more
very large cankers; 5 - more than five small casmkera single large
one; 7 - isolated small necrotic or cankerous spotsio symptoms.
5.a 9-point scale was used, where 1 — defoliafpto®0%, 3 - defo-
liation up to 60%, 5 - defoliation up to 40%, 7efaliation up to 15%,
9 - defoliation up to 2,5%

Nor did any of the trees die because of infechigribac-
terial canker. However, the evaluated cultivardedéd in
terms of their susceptibility to this disease. ot et al.
[12] and Rozpara [4] have reported medium susciiptib
of the cultivar ‘Karesova’ to bacterial canker dow sus-
ceptibility of the cultivars ‘Burlat’ and ‘Summit'This is
confirmed by the results of this study, in whicle tmost
numerous canker lesions were observed on the tran#éts
branches of the cultivar ‘Karesova’. Those treeired a
score of 5 on the 9-point ranking scale (Tab. 8)idications
of the disease, or only slight symptoms, were gembion the

trunks and branches of the cultivars ‘Burlat’ aghirhmit’.
The cultivar ‘Karesova’, however, stood out as pdass sus-
ceptible than the other cultivars to cherry leaftgab. 3).
The low susceptibility of the cultivar ‘Karesova' this disease
has also been reported by Blazkfil3].

3.2. Tree growth and yielding

Growth vigour of trees of the three sweet cheuli-c
vars, expressed by the trunk cross-sectional I€&A), is
shown in Table 4. Under the ecological cultivatmondi-
tions, the most vigorous growth was shown by teedrof
the cultivar ‘Burlat’. Trees of the cultivars ‘Kaava’' and
‘Summit’ grew moderately vigorously. In some yedrsge
growth was inhibited by aphids, which damaged ibg of
young shoots, and controlling this pest was vefficdit.
Arnaudov and Kolev [14] have reported on the vag\sns-
ceptibility of sweet cherry cultivars to infestatidy the
black cherry aphidMyzus ceragiand classify the cultivar
‘Summit’ as low susceptible, and the cultivar ‘Baitlas
moderately or very susceptible, depending on tléstock.
Also in the present experiment, the lowest conegiotns of
aphids were observed on the trees of the cultBanimit’,
whereas the trees of the cultivars ‘Burlat’ and résova’
were colonized by this pest in very large numbers.

The first fruits from the trees of the sweet charulti-
vars under assessment, graftedPoanus aviumseedlings,
were harvested in the fourth year after plantinguitRyield
varied over the years of the study and dependedlynan
the weather conditions during flowering, but getigrthe
annual yields were low (Tab. 4). The largest amswoft
fruit in 2008-2013 were collected from the treegtsf cul-
tivar ‘Karesova’. The lowest yielding had the tressthe
cultivar ‘Summit’. The productivity index expressed the
size of the fruit crop (kg) per 1 énof trunk cross-sectional
area for the trees of all the evaluated cultivaas wery low
(tab. 4). The vyielding of sweet cherry trees undeganic
farming conditions differed in comparison with igtated
cultivation, in which protection of trees was cadriout in

accordance with the recommendations for sweet gherr

given in the Protection Programme for Fruit Plamtsthe
organic cultivation, the cumulative yields from &ay-old
trees of the cultivars ‘Karesova’ and ‘Burlat’ didt exceed
7 kg per tree (tab. 4), whereas in the integratdtivation

10-10.5 kg of fruit was already obtained from 4+yehl

trees of the two cultivars [15].

Table 4. Tree growth and yielding of 3 sweet cheulyivars under ecological growth conditions
Tab. 4. Wzrost i plonowanie 3 odmian czerev warunkach uprawy ekologicznej

. TCSA*[cm?] Yield [kg tree’] o ]
Cultivar 2013 50082010 2011 | 2012] 2013] 200820i3 " roductivityindex [kg tred
Karesova 223,3b 6,8 a 1,8 b 3,00 9,6 @ 216 a 0®d,1
Burlat 2789 a 65a 10b| 424 53b 171D 0,06 b
Summit 196,3b 05D 41a] 250  40b 11,0 d D,06

* TCSA — trunk cross-sectional area

Source: own work Zrodlo: opracowanie wlasne

Table 5. Fruit ripening date and fruit quality paegers of 3 sweet cherry cultivars under organiemn conditions
Tab. 5. Termin dojrzewania oraz jakoowocow 3 odmian czej@ w warunkach sadu ekologicznego

cultivar Fruit ripening date | Fruit weight | Soluble solids conteht| Fruit cracking | Brown rot* | Cherry fruit fly®
[2013] []* [%] [%] [%0] [%0]
Karesova 08.06 6,0c 17,1b 10,2 a 6,2¢C Ob
Burlat 10.06 6,7b 17,8 a 9,3a 10,7 b Ob
Summit 25.06 8,3a 158¢c 3,2b 19,6 a 255a

+234%_ average for 2011-2013
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3.3. Fruit ripening time and fruit quality

Fruits of the cultivars ‘Karesova’ and ‘Burlat’ ioaed
nearly two weeks earlier than those of the culti&um-
mit’. The largest fruits were those of the cultivGummit’,
and the smallest — of the cultivar ‘Karesova’ (tap.Under
organic growing conditions, the fruits reached shee typi-
cal of a given cultivar, corresponding to consurpefer-
ences. The size of the organically-grown fruits wamsilar
to the size of fruits from integrated productio®[16].

During harvesting, it was found that some of thét$
were cracked and showed damage caused by disaabes
pests. The degree of this damage depended on kieacu
and the year of the study. According to Rozparaifdinte-
grated cultivation, the cultivar ‘Burlat’ is moreisceptible
to cracking and decay during rainfall than theigals ‘Ka-
resova’ and ‘Summit’. Under the conditions of tlelegi-
cal orchard, the percentage of cracked fruits endiop of
the cultivars ‘Burlat’ and ‘Karesova’ did not diffeignifi-
cantly. Fruits of the cultivar ‘Summit’, howevereve low
susceptible to cracking, but they decayed mostnsitely
when infected by the brown rot of stone fruits (t&).
Against this disease, treatments were performedposty-
ing with copper preparations registered for usecological
cultivation of sweet cherry, but they proved tarmufficiently
effective. From the research conducted by Stamenilaial.
[17] in the climatic conditions of the former Yudm&a it ap-
pears that fruits damaged Bhagoletis cerasare more sus-
ceptible to infection by brown rot. According totQje et al.
[9], Rhagoletis cerasiloes not affect early-ripening cultivars.
This is confirmed by the results of this studywimich fruits of
the cultivars ‘Karesova’ and ‘Burlat’ were free rindarvae of
the cherry fruit fly. Larvae of this pest were atveel, how-
ever, in the fruits of the moderately early-matgricultivar
‘Summit’ (tab. 5).

4. Conclusions

The results indicate that:
1. Organic cultivation of sweet cherry in Poland isgible
on condition that a suitable location is provided the or-
chard, proper cultivars are selected, and prevemigthods
of protection against diseases and pests are used.
2. Organic cultivation of sweet cherry is difficult dmise
of aphids, which feed in numerous colonies, caushe
leaves and shoot tips to curl up, which in turn tzad to
the inhibition of tree growth. Aphids are difficuti control
in the organic orchard.
3. The cherry fruit fly Rhagoletis cera}iis a serious pest
that makes the organic cultivation of sweet cheliffycult.
It does not affect the fruit of early- maturing thwsrs such
as ‘Karesova’ and ‘Burlat’, and that is why, urgit effec-
tive method of protection against this pest hanhimvel-
oped, only this type of sweet cherry varieties $thcue
chosen for organic orchards.
4. The cultivar ‘Summit’ should not be chosen for ariga
cultivation because of the large share in the yadldruits
damaged by the cherry fruit fly and the brown rbstone
fruits. Moreover, its trees are unreliable in yiety
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