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ABSTRACT

At the Research and Breeding Institute of Pomology Holovousy, six sweet
cherry rootstocks and twelve sweet cherry cultivars from the Czech Republic were
evaluated in terms of their resistance to abiotic and biotic stressors.

The rootstocks evaluated were the seedling rootstocks P-TU-1, P-TU-2 and P-
TU-3, and the dwarf clonal rootstocks P-HL-A, P-HL-B and P-HL-C. The clond
rootstock ‘Colt’ was used as the standard. Rootstocks were evaluated in terms of
winter hardiness, drought resistance, and resistance to crown gall, soil fungi, leaf spot,
and Prunus Necrotic Ring Spot Virus. P-TU-2 was the most winter hardy of the
seedling rootstocks. P-TU-1 was the least winter hardy of the seedling rootstocks. P-
HL-A was the most winter hardy of the dwarf clonal rootstocks, athough it was
susceptible to soil fungi. P-HL-C was the overall best of the dwarf clonal rootstocks.

The cultivars evaluated were ‘ Aranka’, ‘ Blttnerova kompakt’, ‘Granét’, ‘Halka’,
‘Horka’, ‘KareSova’, ‘Kordia’, ‘Marta’, ‘Sylvana’, ‘T€chlovan’, ‘Vanda’ and ‘Vilma’.
‘Blittners Rote Knorpel” was used as the standard. Cultivars were evaluated in terms
of winter hardiness and resistance to fruit cracking, brown rot, leaf spot and the Prune
Dwarf Virus. ‘Aranka and ‘Vanda were the most winter hardy of the cultivars
tested. ‘Sylvana’ was the least susceptible to flower bud damage by winter and late
spring frosts. ‘Aranka’ and ‘Kordia were the most resistant to fruit cracking and also
the most resistant to brown rot. ‘KareSova' was moderately resistant to leaf spot. All
of the other cultivars were susceptible to leaf spot. ‘Aranka was also resistant to
Prune Dwarf Virus. Of al of the cultivars tested, ‘Aranka is overall the most
promising for organic cultivation.
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INTRODUCTION

Over the last fifty years, six sweet cherry rootstocks and twelve sweet
cherry cultivars have been developed in the Czech Republic (Anonymous,
2003). These rootstocks and cultivars have been described in earlier reports
(Blazkova, 1993ab; Blazkova and Hlusickova, 2001, 2002 and 2003abcdef;
Kloutvor and Paprdtein, 1999; Dokoupil et d., 2002). Most of these rootstocks
and cultivars were developed at the Research and Breeding Institute of
Pomology Holovousy (Blazkova, 1996).

Several factors affect the success of sweet cherry cultivation in the Czech
Republic. Winter and spring frosts can damage flower buds and reduce yields
by up to 40% in some years (Blazek and Paprstein, 1988). Fruit cracking can
aso damage the crop, especially in rainy seasons. Crop loss due to fruit
cracking varies widely from year to year and from cultivar to cultivar, and can
run as high as 91% (Paprdtein, 1986). Brown rot, caused by the fungus
Monilia fructicola G. Wint. Honey, can cause significant crop losses, even
though it can usually be controlled with fungicides (Hluchy et al., 1997). Leaf
spot, caused by the fungus Blumeriella jaapii Rehm. V. Arx., indirectly
reduces yields by causing early leaf shedding, which reduces winter hardiness
and flower bud development the following year (Syrovatko and Blazkova,
1986). In Europe, sweet cherry cultivars susceptible to leaf spot need to be
chemically protected (Pedersen and Loschenkohl, 1997). Trees heavily
infected with crown gall, caused by Agrobacterium tumefaciens, grow paoorly
and unequally after planting in the orchard.

The choice of rootstock affects the general health, productivity, winter
hardiness and resistance to drought, pests and diseases of the trees in a sweet
cherry orchard (Hluchy et a., 1997).

The aim of thistrial was to evaluate six Czech sweet cherry rootstocks in
terms of winter hardiness, drought resistance, and resistance to crown gall,
soil fungi, leaf spot, and Prunus Necrotic Ring Spot Virus, and to evaluate
twelve Czech sweet cherry cultivars in terms of winter hardiness and
resistance to fruit cracking, brown rot, leaf spot and the Prune Dwarf Virus.

MATERIAL AND METHODS

From 1975 to 2003, a series of trials on six sweet cherry rootstocks
developed in the Czech Republic was conducted at the experimental nursery
and a several experimental orchards belonging to the Research and Breeding
Ingtitute of Pomology at Holovousy. The clond rootstock Colt was used as
astandard.
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A brief survey of the six rootstocks evauated in this study is outlined in Table
1. The seedling rootstocks P-TU-1, P-TU-2 and P-TU-3 have been propagated in
the Czech Republic snce the 1970s. Unfortunately, there have not yet been any
sudies comparing them to the standard, introduced Mazzard rootstocks. On the
other hand, the dwarf clona rootstocks P-HL-A, P-HL-B and P-HL-C have been
the subject of numerous trids in the Czech Republic and esewhere (Wertheim,
1998; Kloutvor and Paprstein, 1999; Blazkova and Hlusickova, 2001).

Table 1. Sweet cherry rootstocks of Czech origin

Method of | Previous Y ear of
Rootstock propagation designation Parentage Breeder registration
PTU-1| seedling| PT4 | selected mazzard| . Breeding 1971

station Turnov
. Breeding
P-TU-2 | seedling PT 10 selected mazzard tation Turnov 1971
PTU-3| seedling| PT3 | selected mazzard| _ Breeding 1971
station Turnov
selected mazzard RBIP
P-HL-A clonal HL 84 0.p. Holovousy 1986
PHL-B| clond | HL224 | SSiectedmazzad)  RBIP 1992
0.p. Holovousy
PHL-C| clond | HLe | Seiected mazzard RBIP 2000
0.p. Holovousy

At the same time, a series of trids on twelve sweet cherry cultivars
devel oped in the Czech Republic was a so conducted at Holovousy. The cultivars
were first grown on their own root systems. In 1983, 1992, and 1996, trials were
started with the cultivars grafted on P-TU-2 rootstock. ‘ Bittners Rote Knorpel’
was used as the standard. All trias were conducted without the use of fungicides.

‘KareSova and ‘Kordia were the first sweet cherry cultivars developed in
the Czech Republic. They have been grown for severa decades, and are aready
well known all over the world. Some of the newer cultivars, such as “Téchlovan’
and ‘Vanda, have been widely grown in the Czech Republic and some other
European countries. Others, such as ‘Aranka, ‘Halka, ‘Horka, ‘Martd,
‘Sylvana’ and ‘Vilma , are till in the process of being introduced (Tab. 2).

Every year, the number of dead trees was recorded. The levels of infection
by diseases were recorded on ascae from 1 to 9, where 1 equals severe infection,
and 9 equds no detectable infection. In 1981, 1986, 2002 and 2003, years with
very cold winters or severe spring frogts, the amount of frost damage to vegetative
and reproductive organs was aso recorded. The amount of damage caused by
fruit cracking was recorded in years in which it caused significant crop losses. In
some years, a more careful estimation of flower, fruitlet and fruit damage was
carried out on random samples.
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Table 2. Sweet cherry cultivars of Czech origin

. Previous | Y ear of
Cultivar designation Parentage Breeder registration
Aranka HL ST 4/2 Early Rivers  x RBIP 2001
Moreau Holovousy
Bttnerova mutant of Bittnery RBIP
kompakt N 24/4-5 R.K. Holovousy 1991
Granét Plaveésky Granat| Chance seedling Private person 1973
Halka HL ST 12/6 Van x Stella RBIP 2001
Holovousy
RBIP
Horka HL ST 15/237 Van o.p. 2001
Holovousy
KareSova KareSovarana Chance seedling Private person 1954
Kordia Téchlovicka II Chance seedling RBIP 1981
Holovousy
Marta HL 26/27 Kordia  x Early RBIP 2001
Rivers Holovousy
. RBIP
Sylvana HL 8/39 Kordiax Van 2001
Holovousy
y . RBIP
Téchlovan HL 18/21 Kordiax Van 1991
Holovousy
. RBIP
Vanda HL 18/27 Kordiax Van 1991
Holovousy
Vilma HL 7/63 Kordiax Vic RBIP 2001
Holovousy

From 2000 to 2002, a specia series of freezing tests was conducted to
evaluate winter frost resistance of the clonal rootstocks (Blazkova and
Hlusic¢kova, 2002).

In the growing seasons of 2001 and 2003, long periods of drought occurred
a Holovousy that resulted in extreme soil dryness. Drought resistance of
rootstocks was estimated from the physiologicd state and tota performance of
thetrees grafted on them.

Trees were regularly tested for viruses using ELISA. The resistance of
the rootstocks and cultivars to viruses was estimated from the proportion of
trees newly infected by the viruses.

RESULTS AND DISCUSSION
Results of the evaluation of the different rootstocks are presented in Table 3.

The rootstocks evaluated varied in terms of winter hardiness, based on the
amount of root damage in severd severe winters. Of the seedling rootstocks, P-
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TU-2 was the most winter hardy, and P-TU-1 was the least winter hardy. Because
P-TU-3 was especidly susceptible to virus infection, only P-TU-2 can be
recommended for commercia use. Of the dwarf clona rootstocks, P-HL-A was
the most winter hardy, and P-HL-B was the least winter hardy. However, P-
HL-B seems to be more winter hardy when used for grafting in the orchard
than when ungrafted in the nursery.

Table 3. Response of Czech sweet cherry rootstocks to some abiotic and biotic
stressors

Mean score Dieback Prunus
oo L o aones| o e e
2002 (1-9) fungi virus
P-TU-1 su to mre re msu
P-TU-2 re to mre re msu
P-TU-3 msu to mre re msu su
P-HL-A re 7.7 su su U msu
P-HL-B su 4.8 msu mre msu vsu
P-HL-C msu 6.4 msu mre re mre
gc)nlrt\tron su 4.9 msu | su to mre

Note: msu = medium susceptible; mre = medim resistant;
re=resistant; su = susceptible; to = tolerant; vsu = very susceptible

The rootstocks varied in terms of drought resistance, based on fruit size and
new shoot growth in dry years. All of the seedling rootstocks were drought
tolerant. Of the clona rootstocks, P-HL-B and P-HL-C were moderately
susceptible, and P-HL-A was susceptible to drought.

All of the seedling rootstocks were moderately resistant to crown gall. Of the
clona rootstocks, P-HL-B and P-HL-C are moderately resistant, and P-HL-A is
susceptible.

All of the seedling rootstocks were resistant to die-back caused by soil fungi.
Of the clonal rootstocks, P-HL-C was resgtant, P-HL-B was moderately
susceptible, and P-HL-A was susceptible. Fusarium sp. and Cylindrocarpon
destructans were isolated from the dead trees, and are presumed to be the main
causative agents of die-back. The occurrence of die-back waswas sporadic. Some
orchards were affected within a few years after planting, and other orchards
remained unaffected for up to twenty-five years.

All of the seedling rootstocks were moderately susceptible to leaf spot. Of
the clonal rootstocks, P-HL-C was moderately resistant, P-HL-A was moderately
susceptible, and P-HL-B was very susceptible. Leaf spot israrely aproblemin the
nursery, though, because it can be easily controlled with fungicides.
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Results of the evaluation of the the different cultivars are presented in
Table 4.

The most winter hardy cultivars were *Aranka and ‘Vanda, and the least
winter hardy cultivar was ‘Horka .

The cultivars most resistant to flower bud damage by winter and spring frosts
were ‘Sylvana and ‘Bltnerova kompakt'. The cultivars least resistant to flower
bud damage by winter and spring frosts were ‘Marta, ‘Horka and ‘Kordia .

The cultivars most resistant to fruit cracking were ‘Aranka and ‘Kordid .
The cultivars least resistant to fruit cracking were ‘Marta and ‘Horka' .

The cultivars most resistant to brown rot were ‘Aranka and ‘Kordia . The
cultivars least resistant to brown rot are ‘Biittnerova kompakt’, ‘Horka and
‘Vilma'.

The only cultivar which is at dl resistant to leaf spot is ‘KareSova . All the
other cultivars were susceptible, and need to be chemicaly protected in the
orchard.

‘Aranka’ is resstant to Prune Dwarf Virus, and ‘Marta is susceptible to
Prune Dwarf Virus.

Table 4. Response of Czech sweet cherry cultivars to some abiotic and biotic
stressors

T)rlljjtljt stl:/laregr(])f g/rl]:rag l;/(l:g?g Prune
Cultvar - {toq| Moy Fhmogtecingerack 101 | spot |15 |
frosts | [%] [%] (1-9)
Aranka rex mre 23 re 7 re | msu| 59 re
Egr%gk?va msu re 19 vsu 51 vsu | msu | 6.4
Granét msu | msu 48 mre 20 | msu | su 45
Halka msu | mre 29 su 48 | msu | su 43
Horka su su 69 vsu 59 | vsu | w 4.0 | msu
KareSova msu | mre 30 msu 35 | msu| mre | 7.8
Kordia msu su 65 re 9 re su 41
Marta msu su 84 vsu 62 | mre | msu | 6.3 su
Sylvana msu re 10 su 53 su | msu| 65 | msu
Téchlovan msu | msu 44 su 45 su | msu| 54
Vanda re mre 25 mru 16 | msu | msu | 54
Vilma msu | msu 53 msu 40 | vsu | msu | 65 | msu
Bttners Rote
Knorpel re mre 15 vsu 77 vsu | msu | 6.0
(Contro)

* For explanatons, see Table 3
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CONCLUSIONS

Based on this study of sweet cherry rootstocks and cultivars developed in the
Czech Republic, the following recommendations can be made:

1. P-TU-2isthe best overdl seedling rootstock for commercia production.

2. P-HL-Cisthe best overdl clona rootstock for commercia production.

3. P-HL-A is the most winter hardy clona rootstock, but it needs to be
monitored for and protected against soil fungi before being planted into
the orchard and irrigated.

4. The new sweet cherry cultivar ‘ Aranka seemsto be the best for organic
cultivation.

5. ‘Vanda seemsto be the most reliable and the mogt resistant to diseases
when grown in the Czech Republic.

6. ‘Kordia ishighly resistant to fruit cracking and brown rot, but needs to
be planted in an area protected from frosts, and needs to be treated to
protect against leaf spot.

7. All the other cultivars either need to be planted in in an area protected
from frosts, or need to be chemically treated to protect against diseases.

Acknowledgement: This project was sponsored by the Ministry of
Agriculture of the Czech Republic, Project No. QD1047.
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WRAZLIWOSC LUB ODPORNOSC NA CHOROBY
| NIEKORZYSTNE WARUNKI SRODOWISKA ODMIAN
1 PODKLADEK CZERESNI Z CZECH

Jitka Blazkova

STRESZCZENIE

W  pracy przedstawiono wyniki kilku do$wiadczen przeprowadzonych
w Holovousach z odmianami i podkladkami czeresni wyhodowanymi w Czechach.
Sposrod badanych podktadek generatywnych P-TU-2 wyréznita si¢ duza wytrzymalo$cia
na mréz, natomiast P-TU-1 — byla malo wytrzymata na mroz. P-HL-A okazata si¢
najbardziej wytrzymata na mréz wérod wegetatywnych podktadek kartowych dla czeresni.
Jednak cze$¢ drzew na niej szczepionych zamierata z powodu zainfekowania systemu
korzeniowego przez patogenny glebowe. Podktadka P-HL-C byta pelna wigoru.

Warunki zimowych mrozéw najlepiej znosity drzewa odmian ‘Aranka’ i'Vanda,
natomiast czere$nie odmiany ‘Sylvana’ byly najmniej wrazliwe na uszkodzenia pakow
kwiatowych zaréwno w okresie zimy, jak i podczas przymrozkéw wiosennych. Pod
wzgledem podatnosci na pekanie owoce czeresni odmiany ‘Aranka’ byly podobne do
odmiany ‘Kordia’, uwazanej za jedna z najbardziej odpornych na pekanie owocow
w czasie deszczu. Drzewa odmian ‘Aranka’ i ‘Kordia’ okazaly sie calkowicie odporne na
brunatng zgnilizng drzew pestkowych. Tylko odmiana ‘KareSova’ byla czgsciowo
tolerancyjna. Na podstawie przeprowadzonych badan wydaje si¢, ze odmiana ‘Aranka’
jest ngjbardzigj odpowiedniado uprawy ekologiczne.

Stowa Kkluczowe: czeresnia, odmiana, wytrzymato$¢ na mroz, plamistos¢ lisci,
brunatna zgnilizna, pgkanie owocdéw, odpornos¢, hodowla, Czechy
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