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ABSTRACT

This paper presents results of the experiment aimed at assessing suitability of new
Polish blackcurrant cultivars for commercial plantations with mechanical fruit
harvesting. The cultivars under assessment were: ‘Tisel’, ‘Tiben’, ‘Ores’, ‘Ruben’ and
‘Tines', bred at the Research Ingtitute of Pomology and Floriculture (RIPF) in
Skierniewice, Poland. Their performance was compared with standard cultivars
‘Ojebyn’ and ‘Titania’. A field experiment was established at the Experimental
Station in Dabrowice, near Skierniewice, Central Poland, in the autumn of 2002.
Measurements and observations were carried out in 2006-2008. The results showed
that the largest bushes were produced by the standard cultivar ‘Titania and the new
cultivar ‘Tiben'. The other cultivars produced small or medium-size bushes. The
earliest to ripen were berries of the cultivar ‘Tisel’, medium-early ripening were those
of ‘Tines', ‘Ojebyn’ and ‘ Titania while ‘Ores’, ‘Ruben’ and ‘ Tiben' were classified as
medium-late ripening cultivars. The new Polish cultivars: ‘Tisel’, ‘Tiben' and
‘Ruben’, produced considerably higher yields than the standard cultivars. The largest
berries were produced by ‘Tines' and ‘Ruben’, medium-sized by ‘Ores’, ‘Tisel’ and
‘Titania’, and the smallest by ‘Tiben’ and ‘Ojebyn’. The effectiveness of fruit
collection by the harvester KPS-4b in 2006 ranged from 74.8 to 91.0%, in 2007 from
89.6 to 94.9%, with much higher values in 2008, from 97.3 to 98.8%. The smallest
number of shoots damaged by the fruit harvester was recorded for ‘Ojebyn’ and
‘Ores’, followed by ‘Ruben’ and ‘Tines', while the greatest damage suffered
‘Titania', ‘Tiben’ and Tisel’. The most resistant to the main fungal diseases were the
bushes of ‘Tisdl’, ‘Tines, ‘Ruben’, ‘Ores’ and ‘Titania'.
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INTRODUCTION

In Poland, the blackcurrant is an
economically important small-fruit
plant species, commonly grown on
commercial plantations and in home
gardens. For many years, Poland has
been the largest producer and
exporter of blackcurrant in the world.
Domestic production of this fruit in
recent years has ranged from 100 to
145 thousand tonnes (FAOSTAT,
GUS, Rynek Owocéw i Warzyw,
2007). Interest in the cultivation of
blackcurrant has increased as a result
of the implementation of new
cultivars, development of new
technologies of plant cultivation and
maintenance of commercia plantations,
and the use of mechanical fruit
harvesters.

At present, production of black-
currant in Poland is carried out in
avery modern way. Almost al the
fruit come from well-managed com-
mercial plantations, where the berries
are collected by mechanicd harvesters.
On properly set-up plantations, well-
maintained in the agrotechnical
sense, the use of various types of
harvesters is possible aready in the
34 or 4™ year after planting the
bushes.

Anaysing the trends in the
development of blackcurrant produc-
tion in Poland over the years one can
observe a high variability in the
profitability of that production.
Blackcurrant producers have con-
tinually been looking for new
cultivation technologies that would
make possible to reduce production
costs. A very important element in
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the technology of blackcurrant pro-
duction is the availability of modern
cultivars that are better than those
cultivated so far. The new cultivars
should have a high production value,
with their fruit being suitable for
various methods of utilization. What
is of particular importance here is
regular yielding at a very high level,
high fruit quality, suitability for
processing and cold storage, and also
plant resistance to economicaly
important diseases and pests. Cultivars
of this kind should also meet the basic
requirements of mechanica fruit
collection.

Since 1986, a the Fruit Plant
Breeding Department of the Research
Indtitute of Pomology and Floriculture
(ISK) in Skierniewice, yet another
stage of creative breeding of black-
currant has been underway, the aim
of which is to obtain new cultivars
that would possess the above-
mentioned usability traits (Pluta and
Zurawicz, 1993; Zurawicz et 4.,
2000; Pluta, 2001). The work has
resulted in obtaining five cultivars:
‘Tiben’, ‘Tisel’, ‘Ores’, ‘Ruben’ and
‘Tines (Pluta and Zurawicz, 2002;
Pluta, 2003; Pluta and Zurawicz,
2006), which have been entered in
the register of cultivars and the
register of exclusive rights maintained
by Centrany Osrodek Badan Odmian
Roslin Uprawnych (COBORU) in
Stupia Wielka. Moreover, the new
cultivars come under legal protection
on the territory of the European
Union until the year 2030. New
Polish cultivars, just like these
foreign-bred, are evaluated in terms
of their production value in the
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climatic and soil conditions of
Poland, including their suitability for
mechanical harvesting (Salamon,
1993; Pluta and Broniarek-Niemiec,
2000; Broniarek et a. 2000; Pluta
and Markowski, 2001; Gwozdecki et
al., 2002; Broniarek-Niemiec and
Pluta, 2003).

The am of the study was to
assess the suitability of new Polish
blackcurrant cultivars (‘' Tisd’, ‘Tiben',
‘Ores, ‘Ruben’ and ‘Tines') for use on
commercial plantations where the
fruit crop is collected by mechanica
means.

MATERIAL ANDMETHODS

The research was carried out on a
trial plantation (approx. 3.0 halarge),
planted with the new Polish black-
currant cultivars, located at the
Experimental Fruit-Growing Station
of the Research Ingtitute of Pomology
and Horiculture in Dabrowice near
Skierniewice, Centra Poland. The
plantation was set up in 2002 on
amineral, podzolic, humus-deficient
soil of a mechanical composition
corresponding to clayey sands,
overlaying medium-clay bedrock,
with pH 6.0-6.5. Blackcurrant plants
of the five new Polish cultivars:
Tisdl’, ‘Tiben', ‘Ores, ‘Ruben’ and
‘Tines’, as wdl as the two “old”
cultivars ‘Ojebyn’ and ‘Titanid,
were planted at a spacing of 3.8 x
0.5 m, separately in adjacent rows,
each 225 m long and containing
about 500 bushes. The experiment
which began in 2006, had a random
block layout with four plots (replicates)
of 50 plants each. The plots were
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randomly marked out along the rows
of each cultivar. The cultivars * Ojebyn’
and ‘Titanid were adopted as standard
cultivars since they have been com-
monly grown on commercia planta-
tions.

Chemical plant protection against
the main fungal diseases of black-
currant, plant fertilization and weed
control were carried out in accordance
with the recomendations of the Pro-
gramme for the Protection of Fruit
Plants.

Measurements and observations
were performed in the years 2006-
2008, i.e. in the 4™ 5™ and 6" year
after planting. Harvesting was carried
out with the use of the self-propelled
fruit harvester KPS-4b constructed at
the Research Institute of Pomology
and Floriculture. The following data
were recorded:

- Fruit harvest date for each of the
cultivars studied.

- Fruit yield (kg/plot). determined
on the basis of the weight of berries
collected from the experimental
plots by KPS-4b harvester. Mea-
surements were taken separately
for each of the cultivars studied.

- Mean fruit weight (g) deter-
mined for each plot on the basis
of 100 randomly chosen berries.

- Plant size (m?). This trait was
calculated as the ratio of the bush
height a width (perpendicular to
the row) for each cultivar sepa-
rately. This measurement was
performed on a random sample
of 5 successive bushes on each
experimental plot.

- Fruit loss. Measurements of this
trait were performed on aran-
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domly chosen sample of 5 conse-
cutive bushes on each experi-
mental plot immediately after the
mechanical fruit collection. On
such a sample, the weight of
berries ill remaining on the
bushes and the weight of berries
that had fallen to the ground
following the mechanical harvest
was recorded.

Fruit-picking effectiveness (har-
vester effectiveness) (%). The
percentage share of the berries
collected by the harvester in the
total fruit crop produced by
abush, caculated for each cultivar.
This index describes how
thoroughly the self-propel-led
harvester KPS-4b is able to collect
the berries of the blackcurrant
cultivars under assessment.
Harvester-induced damage to
plants. This trait was determined
by counting wounded and broken
skeletd and annual shootsin a ran-
dom sample of 10 consecutive
bushes on each experimental plot.
This assessment was carried out
for each cultivar after the
harvester had collected the
berries.

Susceptibility to main fungal
diseases:. American gooseberry
mildew  (Sphaerotheca — mors-
uvae Bek.), anthracnose (leaf
spot) (Drepanopeziza ribis Kelb.)
and white-pine blister rust
(Cronartium ribicola Fish). This
assessment was carried out in the
middle of July and in the second
half of August of each year of the
study on each experimental plot
using the method developed by

Karolczak et a. (1973). A 5-
point ranking scale was adopted
for the assessment (1 — no symp-
toms of infection, 3 —medium leve
of infection, 5 — very severe symp-
toms of infection).

The data obtained were eaborated
datigicdly usng the andyss of
variance. Duncan’s multiple range t-
test at p = 0.05 was used to assess the
significance of the differences between
mean vaues. This assessment was
carried out separately for each year of
the study.

RESULTS AND DISCUSSION

The results relating to production
value, fruit ripening time (harvest
date), fruit weight, bush size, and the
effectiveness of the mechanica col-
lection of the berries of the black-
currant cultivars evaluated in the
experiment are presented in Tab-
les 1-7.

The studied blackcurrant cultivars
differed in terms of fruit-ripening
time (Tab. 1). The earliest to ripen
were the berries of the cultivar
‘Tisel’; they were collected between
the 2™ and 13" of July, depending on
the year of the study. Next to be
harvested (3-5 days later) were the
berries of the standard -cultivars
(‘Ojebyn’ and ‘Titanid) and those of
the cultivar ‘Tines. The remaning
cultivars (*Ores, ‘Ruben’ and ‘Tiben')
were the lagt to ripen among the
genotypes sudied, which happened
between the 12" and 24" of July (5-7
days later than of those from the
preceding group).
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Table 1. Harvest date and fruit yield (kg/plot) of blackcurrant cultivars collected by

the harvester
Cumulative
: Harvest date Fruit yield [kg/plot] yield
Cultivar 2006-2008
2006-2008 2006 2007 2008 [kg/plot]
1. Ojebyn 507-17.07 | 339« | 448bc | 764a 1551a
2. Titania 7071707 | 5L0b | 393b | 8l3a 1716b
3. Tisdl 2071307 | 800c | 553cd | 1361d 271.4d
4. Tines 5071507 | 598b | 238a | 960b 1796 b
5. Ores 12.07-21.07 35.8a 510cd 849a 171.7b
6.Ruben | 1207-21.07 | 733c | 565d | 1139c 243.7 cd
7. Tiben 12.07-24.07 73.1c 51.0cd 112.8¢c 236.9c

*mean values in the columns followed by the same letter do not differ significantly at p = 0.05 according to

Duncan’s multiple range t-test

The studied cultivars differed
significantly in terms of the fruit
yield collected from the bushes by
the harvester KPS-4b (Tab. 1). The
new Polish cultivars. ‘Tisdl’, ‘Tiben’
and ‘Ruben’, produced significantly
higher yields than the standard
cultivars ‘Ojebyn’ and ‘Titania . The
cumulative yield for the 3 years of
the study (2006-2008) varied from
236.9 to 271.4 kg per a plot, which
gives from 23.6 to 27.1 t per hectare
(7.9-9.0 t ha' on average annually).
For the standard cultivars, the yields
amounted to 155.1 kg per a plot for
‘Ojebyn’ and 171.6 kg per a plot for
‘Titania (151 and 17.6 t ha’
respectively of cumulative yield or
an annual average of 5.0 and
5.9t ha', respectively). Thus the
yields of the three new cultivars were
from 34 to 53% higher than the yield
from the cultivar ‘Titania’, and from
58 to as much as 80% higher than the
yield from the cultivar ‘Ojebyn’.
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Lower total yields, between 171.7
and 179.6 kg/plot (17.2-18.0 t ha')
were obtained from the bushes of the
remaining two new cultivars (*Ores
and ‘Tines’). These yields were
comparable to the yield produced by
‘Titanid , the better-yielding standard
cultivar, but significantly higher than
the yiedd of the other standard
cultivar ‘Ojebyn’. In 2007, al of the
cultivars studied produced lower
yields because of severe damage to
flower buds and flowers caused by
spring frosts. Despite that, as many
as four of the Polish cultivars
(‘Tisel’, ‘Ores’, ‘Ruben’ and
‘Tiben') produced better yields than
the standard cultivars ‘Ojebyn’ and
‘Titania . In the growing season of
2008, unfavourable weather condi-
tions at the time of blooming,
followed by a prolonged period of
drought during fruit growth and
ripening were the reason why all the
cultivars in the experiment produced
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Table 2. Weight of 100 berries of the blackcurrant cultivars

Weight of 100 berries[g] Average fruit
Cultivar 2006 2007 2008 weight fo[rg]2006— 2008

1. OQjebyn 91.2a 89.3a 79.6a 86.7a
2. Titania 117.7c 1295b 93.9b 113.7 bc
3. Tis 110.9 bc 132.9b 80.3a 108.0 bc
4. Tines 1474 ¢ 153.8¢ 120.2¢c 140.5d

5. Ores 130.1d 126.5b 84.2 ab 113.6 bc
6. Ruben 135.0de 132.4b 95.9hb 121.4c

7. Tiben 100.1ab 120.2b 83.9ab 101.4 ab

*Explanation, see Table 1

lower yields than expected. But even
so, al of the Polish -cultivars
produced vyields higher than the
standard cultivars, with the exception
of ‘Ores’, which yielded at a level
similar as the standard cultivars
‘Ojebyn’ and ‘Titania .

The cultivars under assessment
also differed significantly in terms of
fruit size (fruit weight) (Tab. 2). As
can be seen, the three-year average
weight of 100 berries for the studied
genotypes ranged from 86.7 to 140.5 g.
The largest fruits were collected from
the bushes of the new Polish cultivar
‘Tines (1405 g@). Medium-sized
fruits (108.0-121.4 g) were produced
by ‘Tisd’, ‘Ores’ and ‘Ruben’, and
the standard cultivar ‘Titania. The
smallest fruits were those of ‘ Tiben’
(101.4 g) and the other standard
cultivar ‘ Ojebyn’ (86.7 g).

The results of bush size mea-
surements (m?) (height x width) are
given in Table 3. Bush size is an
important  morphological  trait  of
blackcurrant plants, representing plant
growth vigour and aso determining
the effectiveness (thoroughness) of
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fruit collection and the level of
damage to shoots by the harvester
(Sdamon, 1993; Sdamon and
Cianciara, 1994). The size of the
bushes in the experiment varied and
depended on the cultivar. As
expected, for the first 3 years of the
study the largest bushes on average
were produced by the standard
cultivar ‘Titania (2.54 m?) and the
cultivar derived from it — ‘Tiben’
(2.44 m?), while medium-size bushes
were those of the cultivar ‘Tisel’
(2.16 m?. The other standard cultivar
—'Ojebyn’, and the remaining Polish
cultivars, ‘Ores’, ‘Ruben’ and ‘Tines,
produced considerably smdler bushes
(1.85-1.95 m2) than those growing
most vigorously.

The results related to the loss of
fruit yield (berries still remaining on
the bushes and those fallen to the
ground during mechanica harvesting)
are presented in Tables 4-6. The
results show large variations within
the cultivars studied and the years of
the study. The largest amounts of
uncollected fruit (left behind on the
bushes) were recorded in 2006,
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Table 3.Bushsize (height x width) of the blackcurrant cultivars

Bush size[nr] Average bush size
Cultivar 2006 2007 2008 for 200(2—2008

[m7]

L. Ojebyn 138 & 210a 2.06a 185a

2. Titania 1.69b 2.69b 3.25d 254 c

3. Tisd 1.33ab 213a 3.02 cd 2.16b

4, Tines 1.03a 197a 2.78 cd 1.93ab

5. Ores 1.17a 2.10a 223 ab 1.84a

6. Ruben 113a 216a 254 bc 195ab

7. Tiben 1.73b 273D 2.87 cd 2.44¢

*Explanation, see Table 1

Table 4. Amount of berriesleft behind on the bushes after mechanical harvesting

Cultivar Amount of berries left on bushes [kg/bush]
2006 2007 2008
1. Ojebyn 0.20 d* 0.04 a 0.05a
2. Titania 0.06 a 0.02a 0.02a
3. Tisel 0.15b-d 0.02a 0.01a
4. Tines 0.21d 0.030a 0.02a
5. Ores 0.14 bc 0.06 a 0.03a
6. Ruben 0.18 cd 0.06 a 0.03a
7. Tiben 0.12b 0.02a 0.02a

*Explanation, see Table 1

Table 5. Amount of berries collected from the ground after mechanical harvesting

Cultivar Amount of berries fallen to the ground [ kg/bush]

2006 2007 2008
1. Ojebyn 0.03 & 0.04a 0.0la
2. Titania 0.04 a-c 0.04a 0.02a
3. Tis 0.05c 0.04a 0.03a
4. Tines 0.05bc 0.03a 0.03a
5. Ores 0.03 ab 0.04a 0.02a
6. Ruben 0.05 bc 0.07b 0.02a
7. Tiben 0.04 a-c 0.04a 0.02a

*Explanation see Table 1

J. Fruit Ornam. Plant Res. val. 16, 2008: 153-166
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smaller in 2007, and decidedly the
smallest in 2008. Only in the first
year of the experiment (2006), the
cultivars differed significantly in
terms of this type of loss (Tab. 4).
Similar differences among the cultivars
and the years of the study were found
for the berries that had fallen to the
ground during mechanical harvesting
(Tab. 5). As a share of the tota fruit
yield, however, this type of loss
(falen berries) was generaly low
and ranged from 0.06 to 0.21 kg/bush
in 2006, and from 0.01 to 0.06 in the
subsequent two years (2007-2008).
This shows that the harvester used
was very thorough in collecting the
berries, and that the studied black-
currant cultivars are highly suitable
for mechanica harvesting. The tota
fruit losses (berries left on the bushes
and those fallen to the ground
together) during mechanica harvesting
were the highest in 2006 (505-
1288 kg ha®, depending on the
cultivar). This was undoubtedly
caused by the size of the young
bushes that was still relatively small.
As the plants grew older, however,
these losses decreased. In 2007, fruit
losses ranged from 280 to 650 kg ha
! and in 2008 they were considerably
lower, from 95 to 260 kg ha* (Tab. 6).
The effectiveness (thoroughness)
achieved in harvesting the fruit from
4- to 6-year-old bushes of blackcurrant
cultivars grown on the experimentd
plantation in Dabrowice in 2006-2008
is presented in Table 7. An analysis
of the results indicates that the
effectiveness of the mechanical fruit
harvest was the lowest in 2006,
ranging from 74.8 to 91.0%. Higher
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levels of thoroughness in collecting
fruit, from 89.6 to 94.9%, were
recorded for the cultivars studied in
2007. And a considerably higher
efficiency of mechanica fruit col-
lection was achieved in 2008, from
97.3 to 98.8%. This was due to the
fact that in 2008 (the sixth year after
planting) the bushes were older and
larger, and met the requirements of
mechanical harvesting better.

In 2006, the highest effectiveness
in collecting fruit by the harvester
KPS-4b was achieved with the
cultivars ‘Tisel’ (88.6%) and ‘Tiben'
(90.0%) as well as the standard
cultivar ‘Titania (91%), which
produced relatively high fruit yield
(1.02-1.60 kg/bush). The losses
resulting from berries being left
uncollected on the bushes and falling
to the ground during the mechanica
harvest were for these cultivars
relatively low. Fruit-picking effecti-
veness in the range 80.5-86.5% was
obtained with the new cultivars
‘Ores, ‘Tines and ‘Ruben’, for
which the amount of fruit collected
by the harvester was at a low level
(‘Ores’), or a an intermediate |evel
(‘Tines and ‘Ruben’), with rdatively
high fruit losses. The lowest effecti-
veness of fruit collection (74.8%)
was recorded for the other standard
cultivar ‘Ojebyn’, marked by a low
yield of the fruit collected (0.68 kg-
/bush) and high fruit losses — berries
left on the bush uncollected and
fallen to ground.

In the following year of the study
(2007), the highest effectiveness of
mechanical fruit collection was again
obtained for the Polish cultivars
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Table 6. Total amount of berries left on the bushes and fallen to the ground (total
fruit loss) after mechanical harvesting

. Total fruit loss [ kg/bush]

Cultivar 2006 2007 2008
1. Ojebyn 0.23 cd* 0.08 &b 0.02a
2. Titania 0.10a 0.06 a 0.04 a
3. Tisel 0.21b-d 0.06a 0.04a
4. Tines 0.26d 0.06a 0.05a
5. Ores 0.17 be 010 ab 0.05a
6. Ruben 0.23 cd 0.13b 0.05a
7. Tiben 0.16b 0.06a 0.04a

*Explanation, see Table 1

Table 7. Harvester effectivenessin collecting fruit of blackcurrant cultivars

Fruit yield Effectiveness
cutivar | e Frityield oss” | Totdl yidg? | Of Danvester
% kg ha] [kg/bush] in colle_ctlng
harvester kg fruit
[kg/bush] (%]
2006
1. Ojebyn 0.68 1143 0.91 74.8
2. Titania 1.02 505 112 91.0
3. Tisel 1.60 1030 181 88.6
4.Tines 1.20 1288 1.45 82.3
5. Ores 0.72 868 0.89 80.5
6. Ruben 1.47 1140 1.69 86.5
7. Tiben 1.46 810 1.62 90.0
2007
1. Ojebyn 0.90 385 0.97 921
2. Titania 0.79 280 0.84 93.3
3. Tisel 111 300 1.17 94.9
4. Tines 0.48 278 0.53 89.6
5. Ores 1.02 278 112 91.4
6. Ruben 1.13 278 1.26 89.6
7. Tiben 1.02 313 1.08 94.2
2008
1. Ojebyn 1.53 95 1.55 98.8
2. Titania 1.63 185 1.66 97.8
3. Tisel 2.72 198 2.76 98.6
4. Tines 1.92 245 1.97 97.5
5. Ores 1.70 235 1.74 97.3
6. Ruben 2.28 258 2.33 97.8
7. Tiben 2.26 215 2.30 98.1

¥ —fruit left behind on bushes and fallen to the ground after mechanical harvesting
? —total yield of fruit collected by harvester, left on bushes and fallen to the ground

J. Fruit Ornam. Plant Res. val. 16, 2008: 153-166
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‘Tiben' (94.2%) and ‘Tisel’ (94.9%),
which yielded at a very high level
(1.02 and 1.11 kg/bush). Fruit losses
resulting from berries being |eft
behind on the bushes and faling to
the ground during the mechanica
harvest were for both cultivars
relatively low. Fruit-picking effecti-
veness for the standard cultivars was
93.3% for ‘Titania, with a consi-
derably lower yield (0.79 kg/bush)
and at the same time low fruit losses,
and 92.1% for * Ojebyn’, with amedium
yield (0.90 kg/bush) and a relatively
high amount of uncollected berries.
A dightly lower effectiveness
(91.4%) was achieved in collecting
fruit of the new cultivar ‘Ores’, for
which the weight of the berries
collected by the harvester was at
a high level (1.02 kg/bush), with fruit
losses a alow leve. The lowest fruit-
picking effectiveness was obtained for
the new cultivar ‘Ruben’ (89.6%),
which produced the highest fruit
yield (1.13 Kkg/bush) of al the
cultivars studied and at a medium-
size fruit loss, and the cultivar
‘Tines' (also 89.6%), which gave the
lowest yield (0.48 kg/bush), with
fruit losses at an intermediate level.
In 2008, the effectiveness of the
same harvester in collecting fruit was
relatively high for all the cultivars.
Once again, the highest effectiveness
(over 98%) was obtained with the
Polish cultivars ‘Tiben' and ‘Tisd’,
with high yields and medium fruit
losses, and with the standard cultivar
‘Ojebyn’, which produced the lowest
yields but also had the lowest fruit
losses. Only a dightly lower fruit-
picking effectiveness (97.3-97.8 %)
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was obtained with the remaining
cultivars, in which the weight of the
fruit collected by the harvester was
high or medium, with fruit losses at
an intermediate or high level.

During the mechanical harvest of
blackcurrant fruit the bushes (skeletal
and annual shoots) were damaged by
the self-propelled harvester KPS-4b
(Tab. 8). Assessments of the damage
were carried out in 2007-2008.

An analysis of the datain Table 8
indicates that the total number of
damaged shoots (the number of
wounded and broken annua and
skeletal  shoots) following the
collection of fruit with KPS-4b
harvester was higher in 2007 than in
2008. An assessment of the damage
to bushes (shoots) revealed that the
lowest number of damaged shoots
was found in the standard cultivar
‘Ojebyn’. Bushes of the cultivars
‘Ores’, ‘Ruben’, ‘Tines and ‘ Tiben’
suffered damage to a medium degree.
The highest number of damaged
shoots was found in the bushes of the
new cultivars ‘Tiben’ and ‘Tisel” and
the standard cultivar ‘Titania. The
degree of damage to the shoots is
therefore highly related to the growth
vigour of the bushes of the studied
blackcurrant cultivars.

The assessed genotypes showed
differences in terms of their resstance
to the economically important fungal
diseases: American gooseberry mildew,
anthracnose (leaf spot) and white-
pine blister rust. The results of the
assessment of the susceptibility of
the blackcurrant cultivars to these
diseases in field conditions are
presented in Table 9.
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Table 8. Average number of skeletal and annua shoots damaged by KPS-4b
blackcurrant harvester

Number of damaged shoots * Totd
; wounded broken number of
cultver Skeletal an\rl1vlj):;lJ ns(:]e(;jots skeletal annggl)léﬁ?)ots damaged
shoots shoots shoots
2007
1. Ojebyn 9 22 0 5 36
2. Titania 49 65 6 5 125
3. Tisd 71 60 11 9 151
4. Tines 22 35 9 7 73
5. Ores 55 37 1 5 98
6. Ruben 28 37 7 7 79
7. Tiben 57 64 1 2 124
2008

1. Ojebyn 10 12 5 1 28
2. Titania 26 82 2 7 117
3. Tisd 30 57 13 7 107
4, Tines 21 40 7 11 79
5. Ores 6 24 0 8 38
6. Ruben 23 10 4 9 46
7. Tiben 31 22 4 2 59

? —number of damaged shoots in a randomly chosen 20-m-long section of a row (4 replications x 5 m), or
in 40 bushes (4 x 10 bushes)

Table 9. Susceptibility of blackcurrant cultivars to fungal diseases; average values

for 2006-2008

Susceptibility of plantsto fungal diseases

(ranking scale 1-5) ¥

Cultivar American Anthracnose White-pine blister
gooseberry mildew (leaf spot) rust
1. Ojebyn 10a 38e 3.0d
2. Titania 10a 25b 10a
3. Tise 10a 2.7bc 10a
4, Tines 10a 20a 15b
5. Ores 10a 2.7 bc 10a
6. Ruben 10a 29c 10a
7. Tiben 10a 34d 20c

*Explanation see Table 1
¥ 1-5 ranking scale: 1 —no symptoms of infection, 3 —medium level of infection, 5 — very severe symptoms

of infection
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As can be seen, al the cultivars
studied showed a high resistance to
the pathogen S. mors-uvae responsible
for American gooseberry mildew; no
symptoms of the disease were found
on al the bushes. The cultivars were,
to varying degrees, susceptible to
anthracnose (leaf spot). Bushes that
became infected to the lowest degree
were those of the cultivar ‘Tines (2.0
on a 5-point ranking scae); medium
level of infection symptoms were
recorded for ‘Titania (2.5), ‘Ores
and ‘Tisel’ (both 2.7), and also on
‘Ruben’ (2.9). By contrast, the most
severe symptoms of anthracnose
were found on the leaves of the
standard cultivar ‘Ojebyn’ (3.8), and
on the cultivar ‘Tiben’ (3.4). The
level of infection by C. ribicola, the
agent causing white-pine blister rust,
was relatively low in the cultivars
under assessment. No symptoms of
that disease were found on the leaves
of the new Polish cultivars ‘Tisd’,
‘Ores and ‘' Ruben’, and on the sandard
cultivar ‘Titania. A few symptoms of
infection with this pathogen were
recorded on the leaves of the cultivar
‘Tines (only 15 on a 5point
ranking scale), and afew more in
‘Tiben' (2.0). The highest level of
infection was found on the bushes of
the standard cultivar ‘ Ojebyn’ (3.0).

CONCLUSIONS

1 The study has confirmed high
productivity of the new Polish
cultivars: ‘Tisel’, ‘Tiben’,
‘Ruben’ and ‘Ores'.
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2 The cultivars assessed differ in
terms of fruit size (fruit weight).
The largest berries are produced
by the new cultivar ‘Tines'. Of
medium size are those of ‘Tisdl’,
‘Ores and ‘Ruben’, and of the
standard cultivar ‘Titania. The
other cultivars, ‘Ojebyn’ and
‘Tiben’, produce small berries.

3 The new Polish cultivars show

good suitability for mechanical
fruit collection with KPS-4b
harvester. In terms of the
effectiveness of the harvester and
the extent of damage that it
causes, the new cultivars are not
inferior to the standard cultivar
‘Ojebyn’, and are superior to the
sandard cultivar ‘Titania'.

4 Bushes of the Polish cultivars are

highly resstant to dangerous
fungal diseases. Implementation of
such cultivars in fruit production
will make it possible to limit the
plant protection programme and
reduce not only production costs
but also the risk of polluting the
environment.

5 Itishighly appropriate to continue

the programme of credtive
breeding of black-currant cultivars
a the Reseach Inditute of
Pomology and Floriculture in
Skierniewice, which has already
resulted in many new, vausble
cultivars. Introduction of new and
rdiable home-bred cultivars to
com-mercia production will have
a great effect on the optimization of
the production of this fruit in
Poland and on the strengthening
the position of Polish producers on
the world market.
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OCENA PRZYDATNOSCI POLSKICH ODMIAN
PORZECZKI CZARNEJ DO UPRAWY TOWAROWEJ]

Stanistaw Pluta, Edward Zurawicz, Adam Krawiec
i Zdzistaw Salamon

STRESZCZENIE

W pracy przedstawiono wyniki przydatnosci nowych, polskich odmian porzeczki
czarng do maszynowego zbioru owocow przez kombajn KPS-4b. Ocenianymi
odmianami  byty: ‘Tisel’, ‘Tiben’, ‘Ores’, ‘Ruben’ i ‘Tines’, wyhodowane
w Instytucie Sadownictwa i Kwiaciarstwa (ISK) w Skierniewicach. Jako odmiany
standardowe uzyto ‘Ojebyn’ i ‘Titania’. Doswiadczenie polowe zatozono jesienag
2002 roku w Sadzie Doswiadczalnym ISK w Dabrowicach k. Skierniewic, centralna
Polska. Pomiary i obserwacje przeprowadzono w latach 2006-2008. Uzyskane wyniki
wykazaty, ze nagjwicksze krzewy wytwarzaty odmiany standardowa ‘Titania oraz
‘Tiben'. Pozostate odmiany miaty mate albo srednigj wielkosci krzewy. Najwczesnig
dojrzewaty owoce odmiany ‘Tisel’, srednio wczesnie ‘Tines, ‘Ojebyn’ i ‘Titania,
anagjpoznigf ‘Ores, ‘Ruben’ i ‘Tiben'. Nowe polskie odmiany ‘Tisal’, ‘Tiben’
i ‘Ruben’ wydawaty znacznie wyzsze plony niz odmiany standardowe. Najwieksze
jagody wytwarzaty ‘Tines' i ‘Ruben’, srednigj wielkosc owoce miaty ‘ Ores’, ‘Tisel’
i ‘Titania, a nggmnigjsze ‘Tiben' i ‘Ojebyn’. Efektywnost zbioru owocow przez
kombajn KPS-4b w 2006 roku wynosita od 74,8 do 91,0%, w 2007 roku od 89,6 do
94,9%, a znacznie wyzsze wartosci uzyskano w 2008 roku — od 97,3 do 98,8%.
Najmnigjsza liczbe pedow uszkodzonych przez kombajn stwierdzono u odmian
‘Ojebyn’ i 'Ores’, nastegpnie u ‘Ruben’ i ‘Tines, a ngjwieksza u ‘Titania', ‘Tiben’
i ‘Tisel’. Najbardzigy oporne na gtéwne choroby grzybowe byty rosliny odmian
‘Tisel’, 'Tines', ‘Ruben’, ‘Ores’ i ‘Titania'.

Stowa Kkluczowe: porzeczka czarna, Ribes nigrum L., nowe odmiany, zbior
maszynowy owocow, plon, wielkos¢ owocdw
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