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ABSTRACT

One-year-old trees without feathers of seven apple cultivars with different
susceptibility to scab on M.26 rootstock, were planted in the spring 1998 in Przybroda
near Poznah. Six cultivars were genetically resistant to scab: ‘Goldstar’, ‘Topaz',
‘Rajka’, ‘Rubinola’, ‘Rosana’ and ‘Odra’ whereas ‘ Sampion’ was low susceptible to
the disease. Trees were spaced 4.0 x 1.5 m (1667 trees ha"). There was no chemical
protection against apple scab. Cultivation of ‘Goldstar’, ‘Topaz', ‘Rajka’, ‘Rubinola’,
‘Rosana’ and *Odra’ was possible without chemical protection against scab whilefruit
and leaves of ‘Sampion’ without scab protection were totally infected. The most
vigorous cultivars were ‘Rajka’, ‘Rubinola and ‘Topaz', and the least were
‘Sampion’ and ‘Odra’. The highest total fruit yield was obtained from ‘Raka,
‘Goldstar’, ‘Rosana’ and ‘Topaz' and the lowest from ‘Sampion’. ‘Goldstar’ had the
heaviest fruit and ‘Odra’ the lightest. The biggest fruit had ‘ Goldstar’ and the smallest
had ‘Rajka’ . The best coloured were ‘Odra fruit and the worst coloured were fruit of
‘Goldstar’.
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INTRODUCTION good productive value and scab

resistance (Kriger, 1989; Kellerhals,

One of the maor problems in
apple cultivation is apple scab disease
caused by fungus Venturia inaequalis
(Mac Hardy, 1996). The main goal of
breeders is to obtain cultivars with

1994; Sansavini et al., 2004). In
some countries, including Poland,
breeding programs are carried for
many years to obtain new scab-
resistant apple cultivars (Rouselle et
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al., 1974; Pitera, 1992, Meszka and
Masny, 2006). Till now many geneti-
cally scab resistant apple cultivars
were bred, but it should be object-
tively said that most of them didn’t
meet growers and consumers
expectations because of low yielding
and low fruit quality, especially taste.
The new scab-resistant cultivars were
well estimated recently in public
sensory evaluations (Paprstein et d.,
2006). There are adso apple cultivars
highly tolerant, but not geneticaly
resistant (Blazek, 2004). The cultivation
of these cultivars with low suscepti-
bility to scab is possible with reduced
protection programme and in some
years with no chemical protection
at all.

The aim of experiment presented
was to edtimate growth, yielding,
fruit quality and susceptibility to
apple scab of seven apple cultivars
with different levels of scab ress
tance, grown without protection
against apple scab in Wielkopolska
region (western Poland).

MATERIAL AND METHODS

The experiment was conducted in
the orchard of Experimental Station
at Przybroda, belonging to Pomology
Department of Poznan University of
Life Sciences. Oneyear-old trees
without feathers of seven apple
cultivars with different susceptibility
to scab on M.26 rootstock were
planted in the spring of 1998. Six
cultivars tested were genetically
resistant to scab: ‘Goldstar’, ‘ Topaz',
‘Rajka’, ‘Rubinola’, ‘Rosanad and
326

‘Odra whereas ‘Sampion’ was
acultivar with low susceptibility to
this disease. The trial was established
on heavy brown podzolic soil
developed from post-glacia clay of
Illa class. Trees were spaced in rows
at 1.5 m, whereas a distance between
rows was 4.0 m (1667 trees ha™).
Apple tree canopies were formed as a
spindle. Agronomical practices follo-
wed commercid guiddines; chemica
protection was carried out according to
the current recommendations of
Orchard Protection Programme, but
there was no chemical protection
against scab. Each combination
consisted of 12 trees; each planted in
4 replications with 3 trees per aplot.

In accordance with the method
proposed by the Centre for Cultivar
Testing in Stupia Wielka, the level of
infection by apple scab was recorded
on a scae from 1 to 9, where
1 equals heavy infection and 9 equals
minimal infection (Tab. 1).

Following measurements were
taken: trunk cross-sectional area
(TCSA) (cm?), yield per tree (kg),
fruit weight (g), fruits having
>7.0cm in diameter (%), fruits
having > % surface red (%). Using
these parameters calculated were
total fruit yield (kg/treg), total fruit
yield (t/ha) productivity index of
total yield (kg cm?TCSA).

The results were datidticaly
elaborated by an analysis of variance.
The significance of differences
between means was evauated by
Duncan’s multiple range t-test at
p = 0.05. Data expressed as percent-
tages were transformed by the
method of Bliss.
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Table 1. Scaefor evaluating infection of fruit and leaves by apple scab

Scab infection
Grade fruits [%] leaves[%]
1 30.0 and more 75.0 and more
3 15.0t0 29.9 35.0t074.9
5 7.5t014.9 12.0t0 34.9
7 3.0to7.4 3.0t011.9
9 0.5t02.9 0.5t02.9

RESULTS AND DISCUSSION

In 2007 there were no scab
symptoms on apples and leaves of
cultivars ‘Golddar’, ‘Topaz', ‘Raka,
‘Rubinola, ‘Rosand and ‘Odra.
Therefore cultivation of these d€x
cultivars was possble without scab
protection. However, heavy scab infec-
tion symptoms were observed on fruits
and leaves of cultivar * Sampion’; thus
cultivation of this cultivar without scab
protection is non advisable (T&b. 2).

Vegetative growth messured by
final trunk cross-sectiond area varied
and depended on a cultivar (Szklarz,
2004) . The mogt vigorous cultivars after
10 years from planting were ‘Raka,
‘Rubinola and ‘Topaz . Significantly
smallest TCSA had * Sampion’ (Tab. 3).

Cropping started in thethird year
after planting with only single fruits
but in next years yielding increased.
The highest cumulative fruit yield for
the period 2000-2007 was obtained
for ‘Rajka’ (118.8 kg tree™; 198.0
t/ha). According to Kruczynska (1998;
2002) ‘Reka is a very good yielding
cultivar. The lowest yields were
obtained from ‘ Sampion’ (Tab. 3, 4).

Regman (1994) maintained that
cultivar’s productivity depends not
only on a genetic set up but also on
cultivation site specificity and agrono-
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mic treatments. The productivity
index, expressed as total yield in kg
per cm? of TCSA, was the highest for
cultivars ‘ Goldstar’ (3.0 kg cm™) and
‘Rosand (2.8 kg cm™). In CzynczyK's
et d. (2005) experiment, ‘Goldstar’
was aso a cultivar with high
productivity index.  Productivity
index was the lowest for ‘ Rubinola’,
‘Rajka and ‘ Topaz' (Tab. 3).

The weight of fruit varied signi-
ficantly for cultivars. * Goldstar’ had the
heaviest fruits — 181.7 g. The lightest
apples had ' Odrd (142.9 g). The biggest
fruit had ‘Goldgtar’ (97.7%), and the
smdlest had ‘Raka (62.3%). The best
coloured fruit had ‘Odra (100.0%),
which agrees with earlier reports
(Szklarz, 2004 and 2006), and the worst
coloured had * Goldgtar’ (5.1%) (Tab. 5).

Table 2. Scab occurrence on fruits of
apple cultivars

Scab occurrence 2007
Cultivar [1-9* scale]
fruits Leaves
Goldstar 9 9
Rajka 9 9
Rosana 9 9
Odra 9 9
Topaz 9 9
Rubinola 9 9
Sampion 1 1

*scale from 1 to 9, where 1 eguals heavy infection,
and 9 equals minimal infection (Table 1)
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Table 3. Vigour, yield and productivity of apple cultivars

TCSA Cumulative yield gfr‘éﬂ‘rﬁ'l‘;'tf{/g;‘?gx y
Cultivar autumn 2007 2000-2007
[cn?] [kgtree] 2000-2007
[kgcm™]
Goldstar 36.0 bc* 1059 cd 29 b
Topaz 473 cd 103.4 cd 22 a
Rajka 58.3 d 1188 d 20 a
Rubinola 51.7 d 88.9 bc 17 a
Rosana 36.5 bc 104.0 cd 28 b
Odra 323 ab 751 b 24 ab
Sampion 224 a 506 a 23 ab

*Means followed by the same letter do not differ significantly at p = 0.05 level according to Duncan’s

multiple range test. Analysis of variance was made separately for each variable

Table 5. Fruit quality of apple cultivars tested

Cultivar Fruit weight Fruit having > 7.0 Fruit having > %2
2000-2007 average |cmindiameter, 2007 | surfacered, 2007
[d] [%] [%]
Goldstar 181.7 c* 97.7 d 51 a
Topaz 170.3 bc 94.6 cd 94.3 bc
Rajka 168.3 hc 62.3 a 923 b
Rubinola 1641 b 87.3 bcd 94.9 bc
Rosana 173.4 bc 91.3 cd 936 b
Odra 1429 a 66.9 ab 100.0 d
Sampion 173.7 bc 77.5 abc 99.8 cd

*Explanations, see Table 3

CONCLUSIONS

1. Cultivation of ‘Goldstar’, ‘Topaz ,

‘Raka, ‘Rubindld, ‘Rosana and
‘Odra was posshle without
chemicd protection agangt scab
whereas fruit and leaves of
“‘Sampion’ were totally infected with
no scab protection.

. The most vigorous cultivars were
‘Raka’, ‘Rubinola and ‘Topaz,
and the least vigorous were
‘Sampion’ and ‘Odra' .
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. The highest total fruit yield was

obtained from ‘Rgjka’, ‘ Goldstar’,
‘Rosana’ and ‘Topaz', and the
lowest yield had ‘Sampion’.

. ‘Goldstar’ had the heaviest fruit

and‘Odra’ thelightest.

. The biggest fruit had ‘Goldstar’,

and the smallest had ‘Rajka’ .

. The best coloured fruit had

‘Odra’, and the worst coloured
had ‘ Goldstar’.

. ‘Goldgtar’, ‘Topaz', ‘Rubinola and

‘Rosand are mogt suitable for fruit
production in modern orchards.
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Table 4. Yielding of apple cultivars

...different susceptibility to apple scab (Venturia inaequalis Che.)

Fruit yield [kg tree™] Cumulative yield

Cultivar 2000-2007

2000 2001 2002 2003 2004 2005 2006 2007 [t ha']
Goldstar 2.7 bc* 3.7 a 145 bed | 19.0 ¢ 84 a 23.3 bc 19.7 ¢ 146 ab 176.5 cd
Topaz 34 ¢ 27 a 16.2 cde |20.7 c 6.5 a 291 c 15.7 bc 9.1 ab 1724 cd
Rajka 31 c 0.8 a 20.1 e 78 a 279 ¢ 23.7 bc 329 d 25 a 198.0 d
Rubinola 14 ab 22 a 176 de 95 &b 6.1 a 218 ac | 210 c 93 &b 148.2 bc
Rosana 2.7 bc 33 a 129 bc 17.1 bc 96 a 186 ab 184 c 214 b 1734 cd
Odra 24 abc 21 a 121 b 6.3 a 187 b 151 a 96 b 112 ab 1252 b
Sampion 12 a 08 a 14 a 106 ab 40 a 141 a 24 a 161 b 844 a

*Means followed by the same letter do not differ significantly at p=0.05 level. Analysis of variance was made separately for each year of yielding, Duncan’s multiply

range test
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WARTOSC PRODUKCY JNA ODMIAN JABLONI
O ROZNEJWRAZLIWOSCI NA PARCHA JABLONI
(Venturia inaequalis Che.)

Michat Szklarz

STRESZCZENIE

Jednoroczne okulanty siedmiu odmian jabtoni o réznej wrazliwosci na parcha
jabtoni zaokulizowane na podktadce M.26 posadzono wiosng 1998 w Przybrodzie
pod Poznaniem. Sze$¢ odmian byto genetycznie odpornych na parcha ‘Goldstar’,
‘Topaz', ‘Rajka’, ‘Rubinola, ‘Rosana i ‘Odra, a ‘Sampion’ to odmiana mao
podatna na te chorobe. Dla drzew zastosowano rozstawe 4.0 x 1.5 m (1667 drzew ha).
Pominigto ochrong chemiczna przeciwko parchowi jabtoni. Uprawa odmian:
‘Goldstar’, ‘Topaz’, ‘Rajka’, ‘Rubinola, ‘Rosana i ‘Odra’ byla mozliwa bez
chemiczng ochrony przeciwko parchowi, natomiast owoce i liscie odmiany
*Sampion’ byty w takich warunkach catkowicie porazone przez t¢ chorobe. Ngjsilnigj
rosnacymi odmianami okazaty si¢ ‘Rajka’, ‘Rubinola i ‘Topaz', a ngjstabiej rosnaca
‘Sampion’. Nagjwyzszy sumaryczny plon jabtek uzyskano z drzew odmian ‘Raka,
‘Goldstar’, ‘Rosana i ‘Topaz', a ngmnigjszy z odmiany ‘Sampion’. Najciezsze
owoce miga odmiana‘Goldstar’, a ngjlzejsze * Odra’. Najwicksze jabtka stwierdzono
u odmiany ‘Goldstar', a naimnigjsze u ‘Rajki’. Najlepigj wybarwione jabtka miata
odmiana‘ Odra’, angjgorzej ‘Goldstar’ .

Stowa Kkluczowe: jablon, odmiana, wzrost, plonowanie, odpornos¢ na parcha
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