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ABSTRACT

The winter 2005/2006 was the most severein Lower Silesia during last 18 years.
In January, the temperature fell to —25°C, which could damage peach and sweet
cherry trees. A survey was done to estimate frost damages on sweet cherry cultivars:
‘Octavia’, ‘Johanna’, ‘Bianca’, ‘Regina’ and ‘Viola, planted in 1994, and ‘Karina,
‘Kordia, ‘Merton Premier’, ‘Regina and ‘Summit’, planted in 1999. For peach, ten-
year-old trees of cultivars. ‘Inka’, ‘Redgold’, ‘Redhaven’, ‘Early Redhaven’,
‘Suncrest’ and four-year-old: ‘Tenira’, ‘Early Redhaven’, ‘Cresthaven’ and ‘Harnas’
were studied. The extent of frost damage was evaluated on excised shoots following
Hotubowicz's method. At the beginning of May, the visual inspection of blooming
and fruit set was done in order to estimate the extent of frost damage on generative
parts of trees.

Thefrost at —25°C caused limited damages only in sweet cherry trees. Generally,
younger treeswere more susceptible to frost than the older ones. The high rate of frost
damageswas noted on’ Summit’ cv. and the lowest on twelve-year-old ‘ Regina’ trees.
The frost at —25°C caused very strong damage of one-year-old shoots on peach trees.
The visual observation of peach trees at the beginning of May showed a high ability
for regeneration of destroyed shoots. The frost a8 —25°C damaged all flower buds in
peach trees whereas sweet cherry blossomed very abundantly and fruit set amounted
to 14-58%.
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INTRODUCTION

The maor factor limiting the
cultivation of sweet cherry and peach
in Poland is minimal temperature in
the winter and spring frosts. In
winter, stem, branches and shoots of
peach trees are killed at temperatures
—-25°C and lower, while flower buds
are damaged at —20°C (Hotubowicz,
2000). Every few vyears, frosty
winters destroy flower buds and even
whole trees (Jakubowski, 1986). The
cultivation of sweet cherry is risky
too, although serious damages in this
species occur at temperature —30°C,
which destroys buds and even whole
trees (Rozpara, 2003).

From 1989 to 2004, the weather
was favourable for yielding of different

cultivars of sweet cherry and pesch
trees in the conditions of Lower Slesa.
In the last 47 years, the dangerous
winters for sweet cherry and peach trees
did not appear often — minimd
temperature a —25°C was recorded
during five winters only (Fig. 1). The
most dangerous were 1984/85 and
1986/87 seasons. In some years, mini-
ma temperature in the winter dropped to
—15°C. The lagt winter (2005/2006) was
the firg so dangerous for sweet cherry
and peach production during last 18
years (Gudarowska and Szewczuk,
2004).

The aim of the presented study
was to edimate the damages to
vegetative and generative parts of
peach and sweet cherry trees after the
winter of 2005/2006.
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Figure 1. Minimal winter temperatures at the Experimental Station in Samotwor near

Wroctaw during 1959- 2006

56

J. Fruit Ornam. Plant Res. val. 15, 2007: 55-63




..frost damage of ... peach and sweet cherry...after winter 2005/2006

MATERIAL AND METHODS

The study of winter damage of
peach and sweet cherry trees was
carried out in the spring of 2006 at
the Fruit Experimental Station
belonging to Agricultural University
of Wroctaw. The Station is located 3
km northwest from the city, a the
dtitude of 131 m above sea levd. This
region, cdled Lowland of Lower
Slesa, has the following climatic
conditions. average yearly temperature
+8.3°C, the coolet month — January
with average monthly temperature —
1.4°C, the warmest month — July with
average monthly temperature +17.6°C,
average length of vegetative season —
220-227 days, average sum of rainfal —
592 mm, date of the first autumn frost —
October 22 date of the last spring
frost — April 18™.

The experimental material were
5 sweet cherry cultivars planted in
1994 ‘Octavia, ‘Johanna, ‘Bianca’,
‘Regin@  and ‘Viola and five
cultivars planted in 1995: ‘Karina,
‘Kordia, ‘Merton Premier’, ‘ Regina
and ‘Summit’. The cultivars were
budded on Prunus avium rootstock,
except of ‘Kordia, which was
budded on ‘Colt’ rootstock. Each
treatment was represented by four
replications — plots of five sweet
cherry trees (20 trees of each
cultivar). In the case of peach, ten-
year-old trees of cultivars: ‘Inka,
‘Redgold’, ‘Redhaven’, ‘Early Red-
haven’ and ‘ Suncrest’ and four-year-
old: ‘Tenira, ‘Early Redhaven’,
‘Cresthaven’ and ‘Harnas’ were
studied. The peach trees were grafted
on Prunus persica mandshurica
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rootstock. The experiment with
peach trees was conducted in
arandomized block design with four
replications with different number of
trees. In case of the older peach trees,
the analyses were done on 118 trees
of ‘Inka’, 28 trees of ‘Redgold’, 54
trees of ‘Suncrest’, 26 trees of
‘Redhaven’ and 79 trees of ‘Early
Redhaven’. To estimate young peach
tree damages, 97 trees of ‘Tenira, 51
trees of ‘Early Redhaven’, 29 trees
‘Cresthaven’ and 72 trees of ‘Harnas’
were used (total number of peach
trees — 554). In order to evaluate the
extent of fros damage, Hotubowicz's
method was used (Iwasziniec and
Hotubowicz, 1997). One-year-old
shoots of peach and sweet cherry
trees were excised and kept for 14
days in water at room temperature.
Then, the rate of damage was
estimated on the longitudinal section
of shoots of each cultivar according
to the five-point scale, where: 1 — no
damage and 5 —all tissues dead (Tab.
1). For tests, 20 representative shoots
of each cultivar were used (5 shoots
from 4 trees each cultivar cut from
central part of atree).

At the beginning of May, the
visual inspection of whole peach
trees was carried out. In this part of
study, al peach trees were estimated
according to 10-point scale, where:
1 indicated 10% shoots in the crown
destroyed and 10 - 100% shoots
destroyed by winter frost. In order to
estimate the extent of frost damage to
generative parts of tree, the intensity
of blooming was noted as well as
fruit set. The intensity of blooming
was estimated according to
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Table 1. Theestimation of frost damage of one-year-old shootsin 5-point scale

Scale Description of frost damage
1 Undamaged shoot
2 Light damage of shoot butt and punctual change of colour of soft and heart
wood
3 The most of shoots destroyed, heart and soft wood are dark and punctual

necrosis observed on cambium and bark

hear are damaged

Only some parts of cambium and phloem are alive and buds, wood and

All tissues are destroyed

6-point scale, where 0 indicated lack
of flowers, 1 — single flowers on the
tree, 2 — severa flowers on the tree,
3 — mean abundance of blossoming,
4 — abounding blossoming, 5 — very
abounding blossoming (all branches
abundantly covered with flowers).

For evaluating fruit set rate on
sweet cherry trees, 50 flowers on two
branches were counted two times on
four trees of each cultivar.

Results were worked out by
analysis of variance followed by
Duncan’s multiple range t-test for
mean separation at P<0.05.

RESULTS AND DISCUSSION

The andyss of oneyear-old
shoots, according to HotubowicZ' s tet,
showed that temperature —25°C didn’t
cause a srong damage in sweet cherry
trees (Tab. 2). Only younger trees were
moderately susceptible to frost The
highest extent of fros damage was
noted on ' Summit’ cv. (Tab. 3) and the
lowest on twelveyear-old ‘Regind
trees(Tab. 2).

In the case of peach trees, the
temperature  —25°C  during  winter
2005/2006 caused very strong damage
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of one-year-old shoots (Tab. 4, 5).
Among four-year-old trees, cultivars
‘Early Redhaven’ and ‘Harnas' were
much more damaged by frogt than
‘Tenird (Tab. 5).

The visud observation of peach
trees at the beginning of May indicated
the high ability for regeneration of
destroyed peach shoots (Tab. 6, 7). The
sweet cherry trees dtarted vegedive
growth without any symptoms of frost
damage.

The frost a —25°C damaged dl
flower buds on peach trees, which
resulted logt of the crop in 2006
season. This confirmed the results
obtained by Jakubowski (2005) in
Dabrowice (Central Poland), where
the temperature fdl to —25°C in the
winter 2002/2003. The obtained results
confirmed previous observations that
flower buds are more sengtive to low
temperatures than leaf buds and are
damaged a —20°C, while leaf buds
tolerate frost a —25°C (Hotubowicz,
2000; Szewczuk, 2000).

The young sweet cherry trees
blossomed very abundantly and fruit
set was 14-58%. Among the older
trees, cultivar ‘Bianca had the
highest fruit set — 56% and cultivars

J. Fruit Ornam. Plant Res. val. 15, 2007: 55-63



..frost damage of ... peach and sweet cherry...after winter 2005/2006

Table 2. Frost damage of one-year-old shoots of sweet cherry trees in winter

2005/2006, according to Holubowicz' s test

Cultivar Degriene ﬁgf;):e(iamage
Trees planted in 1994
Octavia 17 ab*
Johanna 174
Bianca 184
Regina 15a
Viola 50b

*The means followed by the same letter do not differ significantly P<0.05 according to Duncan’s multiple

range t-test

**1 —nodamage and 5 — all tissues dead

Table 3. Frost damage of one-year-old shoots of sweet cherry trees in winter

2005/2006, according to Hotubowicz' stest

. Degree of frost damage
Cultivar > in1-5 scale** ag
Trees planted in 1999
Karina 21a
Kordia 25b
Merton Premier 22ab
Regina 22ab
Summit 3.0c

* **For explanation, see Table 2

Table 4. Frost damage of one-year-old shoots of peach trees in winter

2005/2006, according to Hotubowicz' stest

Cultivar Degri?]e gSer?:;t gimage
Ten-year-old trees
Inka 418"
Redgold 152
Redhaven 434
Early Redhaven 42 20
Suncrest 4la

* **For explanation, see Table 2
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Table 5. Frost damage of one-year-old shoots of peach trees in winter 2005/2006,

according to Hotubowicz' stest

Cultivar Degriﬁr!]e fj‘Sf;g;t g:’image
Four-year-old trees
Tenira 39a
Early Redhaven 430
Cresthaven 42
Harnas 45b

*, **For explanation, see Table 2

Table 6. Frost damage of shootsin peach trees crown in winter 2005/2006

Cultiver Degree of fros. damage
Ten-year-old trees
Inka 10a
Redgold 12a
Redhaven l2a
Early Redhaven l4a
Suncrest 12a

*means followed by the same letter do not differ significantly at P<0.05 according to Duncan’s multiple

range t-test

**1 — 10 % shoots destroyed; 10 — 100% shoots destroyed by winter frost.

Table 7. Frost damage of shootsin peach trees crown in winter 2005/2006

. Degree of damage by frost
Cultivar > in1-10 scage*’y
Four-year-old trees
Tenira l6a*
Early Redhaven 19a
Cresthaven 13a
Harnas 15a

*, **For explanation, see Table 6
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Table 8. Theintensity of blooming and fruit set in sweet cherry trees in the spring

of 2006
Cultivar Intensity of blooming % of fruit set
in1-5 scale
Trees planted in 1994
Octavia 49 a* 25a
Johanna 47a 18a
Bianca 48a 56 c
Regina 48a 19a
Viola 48a 43b

*The means followed by the same letter do not differ significantly at P < 0.05 according to Duncan’s

multiple range t-test

Table 9. Theintensity of blooming and fruit set in sweet cherry trees in the spring

of 2006
Cultivar Intm;t{_gfszﬁgm| g % of fruit set
Trees planted in 1999
Karina 4.9 b* 1l4a
Kordia 46b 27a
Merton Premier 39a 27a
Regina 49b a
Summit 38a 58 b

*For explanation, see Table 8

Table 10. Mean decade temperatures (°C) during November 2005 - January 2006
in Smotwor near Wroctaw (South-western Poland)

November 2005 December 2005 January 2006
Temperature decade decade decade
I 1 11 | 1 11 | 1
Mean decade
temperaturein 7 3 -0.6 12 18 -06 | -27 | -54
2005/2006
Meanmulti-year | 56| 365 | 36 | 07 | 07 | 07 | 09 | -09
temperature
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‘Johanna and ‘Regina — the lowest
(18-19%, Tab. 8). In the case of
younger sweet cherry trees, the
highest fruit set was noted for
‘Summit’ — 58% (Tab. 9).

The obtained results confirm
previous observations that sweet
cherry trees survive the temperature
—25°C, if the trees are in the deep
dormancy during the high frost. The
analysis of the weather conditions
from November 2005 to the second
decade of January 2006 indicate the
gradual fal of temperature. Due to
that, the trees correctly acquired high
resistance to low temperatures. The
temperature fall to -25°C in the third
decade of January appeared after
long period with low temperatures,
when the trees were dormant and
hardened.
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OCENA USZKODZEN MROZOWY CH KILKU ODMIAN
CZERESNI | BRZOSKWINI PO ZIMIE 2005/2006

Adam Szewczuk, Ewelina Gudarowska
i Dariusz Deren

STRESZCZENIE

Zima 2005/2006 okazata si¢ jedna z ngimroznigjszych w ostatnich kilkudziesieciu
latach. W styczniu 2006 roku temperatura w okolicach Wroctawia spadta do —25°C.
Mogto to spowodowaé przemarznigcie czeSci wegetatywnych i generatywnych
brzoskwini i czeresni. W Stacji Doswiadczalngg AR we Wroctawiu przeprowadzono
oceng wptywu niskich temperatur zima na pedy jednoroczne, cate drzewa oraz czesci
generatywne wybranych odmian brzoskwin i czeresni, w réznym wieku. Przed
rozpoczeciem wegetacji przeprowadzono test przezyciowy wedtug Hotubowicza. Na
poczatku maja przystapiono do oceny uszkodzen drzew brzoskwin po zimie. W czasie
kwitnienia zanotowano obfitos¢ kwitnieniai policzono procent zawiazanych owocéw.

Temperatura —25°C nie spowodowata duzych uszkodzen jednorocznych pedéw
czeresni. Najwyzszy stopien uszkodzen ocenianych jako graniczna wartosé
przezywalnosci zanotowano dla 7-letnich drzew odmiany ‘Summit’. Najmnigjszy
stopien uszkodzen wystapit na 12-letnich drzewach odmiany ‘Regina’. U drzew
brzoskwini temperatura —25°C spowodowaa duze uszkodzenie pedéw jedno-
rocznych, bez wzgledu na odmiarg i wiek. Na drzewach 4- i 10-letnich tylko
nieliczne partie miazgi i tyka pozostaly zywe, natomiast drewno i rdzen byty zabite.
Srednio zmarzto kilkanascie procent pedéw w koronie, reszta wznowita wegetacj ¢
dobrze regenerujac uszkodzenia. Cakowicie natomiast przemarzty kwiaty wszystkich
ocenianych odmian, co spowodowalo brak plonu. Badane odmiany czeresni kwitty
obficie lub bardzo obficie. Drzewa zawiazaty od 14 do 58% owocéw. Najwiece
(> 50%) zawiazala odmiana ‘Summit’, a wsréd drzew starszych odmiany ‘Viola
i ‘Bianca’.

Stowa kluczowe: brzoskwinia, czere$nia, odmiana, mroz, uszkodzenia, zima
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