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ABSTRACT

In the spring of 1995, one-year-old unfeathered trees of seven apple cultivars on
M.9 rootstock with different levels of resistance to apple scab were planted 4.0 x 1.5
m apart in Przybroda near Poznan, Poland. No chemicals were used to protect the
trees against apple scab. The cultivars tested were: ‘Redkroft’, ‘Egeria’, ‘Medea’,
‘Ligol’, ‘Lodd’, ‘Pilot’" and ‘Pinova’. Among the cultivars tested, ‘Redkroft’,
‘Egeria’, ‘Medea’ and ‘Lodel’ were relatively resistant to apple scab and can be
grown without chemical protection. ‘Ligol’, ‘Pilot’ and ‘Pinova’ were totally infected
with scab in some years, and require chemical protection for profitable cultivation.
‘Ligol’ and ‘Pinova were the most vigorous of the cultivars tested, and ‘Meded,
‘Egeria and ‘Pilot’ were the least vigorous. ‘Lodel’ and ‘Pilot’ had the highest eight-
year cumulative yield, and ‘Medea’, ‘Pinova’, and ‘Redkroft’ had the lowest
cumulative yield. ‘Ligol’ had by far the heaviest fruits, and ‘Pinova by far the
lightest fruits. ‘Pilot’ had the best colored fruits, and ‘Pinova had the worst colored
fruits.
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INTRODUCTION

A magor problem for apple
growers is apple scab, caused by the
fungus Venturia inaequalis. In many
countries, including Poland, breeding
programs have been directed at deve-
loping new scab-resistant cultivars
with good production value (Kriger

1989; Kelerhals 1994; Rousdle et dl.
1974; PRitera 1992). Many cultivars
with genetic resistance to scab have
been developed, but most do not meet
the expectations of growers and
consumers, especially in terms of
yield, fruit quality, and flavor. Some
apple cultivars, while not totally
resstant to apple scab, are resistant
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enough to be grown with only light
chemical protection, and in some
years, with no chemical protection at
dl. The am of this trid was to
evauate growth, vyield, and scab
infection in seven cultivars with
different levels of scab resistance in
western Poland.

MATERIAL AND METHODS

The trial was carried out from
1996 to 2003 at the orchard of the
Experimental Station at Przybroda,
which belongs to the Pomology
Department of the Agricultural Uni-
versity in Poznan. The local soil is
aheavy, brown, podzalic, Class Illa
post-glacial clay.

Local weather conditions for the
eight-year trial period are presented
in Figure 1 according to the method
of Walter and Lieght (1970), by
which mean monthly temperature
and mean monthly rainfall are shown
on the same graph in the proportion
of 1°C to 4.5 mm. The weather in
Przybroda was moderately warm and
moderately wet throughout the tria
period.

In the spring of 1995, one-year-
old unfeathered trees of seven apple
cultivars on M.9 rootstock with
different levels of resistance to scab
were planted 4.0 x 1.5 m apart (1667
trees’ha) in four replicates of three
trees per cultivar. The cultivars tested
were: ‘Redkroft’, ‘Egeria, ‘Medea,
‘Ligol’, ‘“Lodel’, ‘Filot’ and ‘Pinova'.
Canopies were trained as spindles.

Agrotechnical practices followed
commercid guideines. Chemicd pest
and disease control was carried out in
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accordance with the current recom-
mendations of the Orchard Protection
Program, but no chemicals were used to
protect the trees against apple scab.

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

The following data were recorded:
trunk cross-sectional area, yield per
tree, fruit weight, percentage of fruits
grester 7.0 cm in diameter, and
percentage of fruits with more than
50% of their surface red. The fol-
lowing data were cal culated: eight-year
cumulative yield per tree, cumulative
yidd per hectare, and productivity
index of cumulativeyield.

Results were elaborated by
analysis of variance, followed by
Duncan’s multiple range t-test at P =
0.05. Data expressed as percentages
were transformed by the method of
Bliss.

RESULTS AND DISCUSSION

The level of scab infection varied
widely from year to year. In 2000
and 2001, scab did not infect any of
the fruits of any of the cultivars
tested. In 2002, scab infected all the
fruitsof ‘Ligol’, ‘Pilot’ and ‘Pinova,
which means that these cultivars
cannot be profitably grown without
chemical protection at least in some
years. Scab also infected the fruits of
‘Redkroft’, ‘Egeria, ‘Medea and
‘Lodél’ in some years, but not to the
degree where chemical control is
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Figure 1. Climatic diagram, Przybroda, 1996-2003

Table 1. Scalefor infection of fruits and leaves by apple scab

Score Infected fruits [%0] Infected leaves [%)]
1 30.0 and more 75.0 and more
3 15.0t029.9 35.0t0 74.9
5 75t014.9 12.0t0 34.9
7 30to74 3.0to11.9
9 05t029 05t029
o* no infection (total resistance) no infection (total resistance)

necessary for profitable cultivation.
In 1999 and 2002, scab infected all
of the leaves of ‘Ligol’, ‘Pilot’ and
‘Pinova . In the other years, and with
the rest of the cultivars, the level of
leaves infected with scab varied, but
was generally not very high (Tab. 2).

Vigor was expressed by trunk
cross-sectional area at the end of the
trial, and varied from cultivar to
cultivar. ‘Ligol’ and ‘Pinova were
the most vigorous, and ‘Medea,
‘Egeria and ‘Pilot’ were the least
vigorous (Tab. 3).
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In the second year after planting,
the trees darted to bear occasond
fruits. Yidds increased in subsequent
years. ‘Lodd’ and ‘Pilot’ had the
highest cumulative yields, and ‘Meded ,
‘Pinova, and ‘Redkroft’ had the lowest
cumuldive yidds (Tabs 3 and 4).
Kruczynska (1998; 2002) had reported
ealier that ‘Lodd’ and ‘Pilot’ were
very high yielding cultivars.

According to Rgman (1994),
productivity depends not only on the
genetics of the cultivar, but also on
agrotechnical techniques and the
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Table 2. Scab occurrence on fruits of apple cultivars

) Scab on fruits
Cultivar =008 T 1999 | 2000 2001 2002 2003

“Redkroft 6.0 9.0 9.0 9.0 8.7 8.8
Egeria 9.0 9.0 9.0 9.0 9.0 9.0
‘Medea 6.5 9.0 9.0 9.0 7.1 8.7
‘Ligol’ 15 1.0 9.0 9.0 1.0 9.0
‘Lodel’ 75 9.0 9.0 9.0 8.6 8.8
‘Pilot 6.0 20 9.0 9.0 1.0 8.3
‘Pinova 3.0 15 9.0 9.0 10 8.2

Scab on leaves
"Redkroft 8.0 8.0 9.0 9.0 7.0 7.4
‘Egeria 7.0 8.1 9.0 8.0 5.2 8.2
‘Medea 6.0 9.0 9.0 8.0 41 8.0
‘Ligol’ 15 10 8.0 5.0 10 7.8
‘Lodel’ 7.0 8.8 9.0 9.0 8.1 7.7
‘Pilot 75 10 8.5 55 10 6.9
‘Pinova 3.0 10 8.0 5.0 1.0 6.7

Scale from 1 to 9, where 1 equals heavy infection, and 9 equals minimal infection (Table 1)

Table 3. Vigor, yield and productivity of apple cultivars

Trunk cross- Cumulative yield Productivity index
Cultivar sectional areain 1996-2003 of cumulative yield
Autumn, 2003 [kg/tree] 1996-2003
[cm?] [kg/cm?]
‘Redkroft’ 20.0 cad* 33.8 a 17 ab
‘Egerid 155 ab 37.2 ab 2.4 bc
‘Meded 135 a 33.2 a 25 bc
‘Ligol’ 22.8 d 41.1 bc 1.8 ab
‘Lodel’ 19.9 bc 65.0 d 3.3 cd
‘Pilot’ 16.7 ab 60.8 d 3.6 d
‘Pinova 221 d 33.3 a 15 a

* Results followed by the same letter do not differ significantly at P = 0.05 according to Duncan’ s t-test

location of the orchard. The produ- highest productivity index, and
ctivity index was caculated as ‘Pinova, ‘Redkroft’ and ‘Ligol’ had
cumulative yield divided by trunk the lowest productivity indices
cross-sectional area. ‘Pilot’ had the (Tab. 3).
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Table 4. Yield of apple cultivars

Cumulative
Cultivar Yield [kg/tree] yield
1996-2003
1996 1997 1998 1999 2000 2001 2002 2003 [t/ha]
‘Redkroft’ |05 abc* |15 abc |46 abc (61 ab 45 ab 20 a (125 cde |21 bc 56.3 a
‘Egeria 01 a 10 a |42 & |59 & (47 a |59 o |77 abc 7.7 cde |620 ab
‘Medea’ 03 a 09 a 36 a 6.7 ab 58 bc 02 ab (116 bcd |41 bed |55.3 a
‘Ligol’ 19 d 38 d 87 e 24 a 102 e 34 bc |38 a 12 a 68.5 bc
‘Lodel’ 1.3 cd 30 ad |88 e 131 c 89 72 de (149 f 78 cde |1084 d
‘Pilot’ 09 ac (32 bcd |58 ad |61 &b |67 bed 137 e |75 abc (169 ¢ 1014 d
‘Pinova 06 abc |39 d 54 ad |28 a 40 a 16 a |58 ab 9.2 def |555 a

* For explanation, see Table 3
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Table 5. Fruit quality of apple cultivars

Fruit weight Fruits>7.0cmin Fruits with more than
mean 1997-2003 diameter 50% of their surface
Cultivar [d] mean 1997-2003 red
[%] mean 1997-2003
(%]
‘Redkroft’ 159.0 cd* 789 c 85.2 bc
‘Egeria 140.0 ab 72.9 bc 79.8 b
‘Medeal 146.5 bc 67.9 ab 785 b
‘Ligol’ 220.9 e 91.0 d 77.3 bc
‘Lodel’ 136.8 ab 775 c 874 c
‘Pilot’ 142.8 ab 59.6 a 89.1 c
‘Pinova 118.7 a 69.4 ab 70.9 a
* For explanation, see Table 3
Fruit weight varied widdly from 3. ‘Lodel’ and ‘PFilot’ had the
cultivar to cultivar. ‘Ligol’ had by far highest eight-year cumulative

the heaviest fruits, which agrees with
earlier reports (Ugolik et al., 1996;
Szczygiet and Czynczyk, 2002).
‘Pinova had by far the lightest fruits.
‘Ligol’ had the largest fruits, and
‘Pilot’ had the smallest fruits. ‘Pilot’
had the best colored fruits, and
‘Pinova’ had the worst colored fruits
(Tab. 5).

CONCLUSIONS

1. ‘Redkroft’, ‘Egeria, ‘Medea and
‘Lodel’ were relatively resistant
to apple scab and can be grown
without chemical protection.
‘Ligol’, ‘Pilot’ and ‘Pinova were
totally infected with scab in some
years, and require chemica
protection for profitable cultiva-
tion.

2. ‘Ligal’, ‘Pinova and ‘Redkroft’
were the most vigorous of the
cultivars tested, and ‘Medea,
‘Egeria’ and ‘Pilot’ were the least
vigorous.
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‘Pinova,
|lowest

yield, and ‘Medea,
‘Redkroft’  had the
cumulative yield.

4. ‘Ligol’ had by far the heaviest
fruits, and ‘Pinova had by far the
lightest fruits.

5. ‘Ligol’ had the largest fruits, and
‘Pilot’ had the smallest fruits.

6. ‘Pilot’ had the best colored fruits,
and ‘Pinova had the worst colored
fruits.
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STRESZCZENIE

Jednoroczne okulanty siedmiu odmian jabtoni o r6znej wrazliwosci na parcha jabtoni:
‘Redkroft’, ‘Egeria’, ‘Medea’, ‘Ligol’, ‘Lodel’, ‘Pilot’ i ‘Pinova’ na podktadce M.9
posadzono wiosna 1995 w Przybrodzie pod Poznaniem. Dla drzew zastosowano rozstawe
4,0 x 1,5 m. Pominigto ochrong chemiczna przeciwko parchowi jabtoni. Uprawa odmian:
‘Redkroft’, ‘Egeria’, ‘Medea’ i ‘Lodel’ byla mozliwa bez chemicznej ochrony
przeciwko parchowi. Jednak w niektore lata owoce i liScie odmian ‘Ligol’, ‘Pilot’
i ‘Pinova’ byly calkowicie porazone przez parcha. Najsilniej rosnacymi odmianami
okazaty si¢ ‘Ligol’ i ‘Pinova’, a najstabiej ‘Medea’, ‘Egeria’ i ‘Pilot’. Najwyzszym
sumarycznym plonem jabtek cechowaty si¢ ‘Lodel’ i ‘Pilot’, anajnizszym ‘Medea’,
‘Pinova’, ‘Redkroft’ i ‘Egeria’. Najcigzszymi owocami odznaczyl si¢ ‘Ligol’,
anajlzejsze owoce mialy ’Pinova’, ‘Lodel’, ‘Egeria’ i‘Pilot’. Najwigksze jabtka
stwierdzono u odmiany ‘Ligol’, a ngjmnigjsze u odmian ‘Pilot’, ‘Medea’ i ‘Pinova’.
Najlepiej wybarwionymi jabtkami charakteryzowal si¢ ‘Pilot’, anajgorze)
wybarwionymi ‘Pinova'.

Stowa kluczowe: jabton, odmiana, wzrost, plonowanie, podatno$¢ na parcha
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