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A B S T R A C T

Eight strawberry genotypes (‘Selva’, ‘Capitola’, ‘Yolo’, ‘Calypso’, ‘Mara des
Bois’, ‘Geneva’, ‘Ostara’ and ‘Redgauntlet’) capable of late-summer and autumn
fruiting were crossed in an incomplete 8 x 8 half-diallel design to produce 32 F1 full-
sib families in accordance with Griffing’s second method. Several quantitative traits
pertaining to vegetative growth, blooming, fruiting and leaf diseases were observed in
1999 and 2000. Data on five of these traits are presented in this paper: marketable
yield, fruit weight, susceptibility to grey mould, fruit colour and fruit firmness.
Variance analyses of mean values from two years of observations were carried out
according to Griffing’s fixed model for the second method. The general and specific
combining ability effects (GCA and SCA) differed significantly for most of the traits,
indicating that both additive and non-additive genetic effects played a role in the
heritability of these traits. The cultivars with the highest breeding value were ‘Selva’ and
‘Capitola’. ‘Selva’ would be useful for improving yield, fruit size, and fruit firmness, and
for reducing susceptibility to grey mould. ‘Capitola’ would be useful for improving fruit
size, fruit colour and fruit firmness, and for reducing susceptibility to grey mould. The
cultivars with the lowest breeding value were ‘Ostara’ and ‘Geneva’, which had poor
GCA’s for most of the traits studied.

Key words: strawberry, yield, fruit quality, combining ability, incomplete diallel
cross design

INTRODUCTION

In Poland, interest in the produc-
tion and sale of dessert strawberries
increases not only during the

traditional ripening period, but also in
early spring, late summer and autumn,
when both domestic and imported
strawberries are on the market.
Domestic strawberry production is
based on both traditional and ever-
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bearing cultivars. Ever-bearing culti-
vars are becoming more and more
popular because they produce high-
quality fruit from July to September
with relatively low financial outlays.
Unfortunately, the ever-bearing and
day-neutral cultivars currently avail-
able are not very frost resistant and
often fail to perform well in Poland.
Therefore, systematic breeding pro-
grams are needed to develop summer-
and autumn-bearing strawberry culti-
vars adapted to growing conditions in
Poland.

Thorough knowledge of the bree-
ding value of the parental genotypes is
essential for the success of cross-
fertilization programs. Breeding value
can be deduced from the general and
specific combining abilities for key
desirable traits, as well as from the
phenotypic and genotypic value of the
parental forms for highly inheritable
traits.

The general combining ability
(GCA) of a given parent for a parti-
cular trait is defined as the mean
value of the trait in the half-sibling
progeny of this parent. It is a measure
of the additive effect of genes for this
trait, and reflects the general usefulness
of the parent for producing new
cultivars (Griffing, 1956ab). The
method most commonly used to ensure
the presence of a valuable trait level in
hybrid progenies is crossing parents
with high GSA’s for that trait.

The specific combining ability
(SCA) reflects how a particular pair of
parents contributes to the presence of
a particular trait level in the hybrid
progeny. SCA is defined as interaction
between a pair of the parents for
a progeny trait. It is a measure of the
non-additive effect of genes for the trait,

such as dominance and epistasis. SCA
can vary widely among pairs in
a crossing program (Baker, 1978). To
much variability in the SCA for
a particular trait in the breeding
material is undesirable. High varia-
bility increases the risk of obtaining
progeny of worse agronomic value
than would be predicted on the basis
of the GCA's of the parents, although
progenies of better value in respect to
GCA of parents are sometimes
obtained.

In order to determine which
additive and non-additive genetic
effects contribute most in genetic
affecting a particular trait, the mean
square quotient of GCA and SCA

( s
GCA
2 s

SCA
2

) is used in an analysis of
variance according to the fixed model
for data in a diallel or factorial cross
design (Hortyński, 1987; Żurawicz et
al., 1995; Cho and Scott, 2000; López-
Sese and Staub 2002; Mwanga et al.,
2002; Lagunes-Espinoza et al., 2003).

A high quotient s
GCA
2 s

SCA
2

indicates
that additive effects are more important
than non-additive effects in determining
the trait in the progenies under consi-
deration.

In the strawberry, particular
parents most often have high positive
SCA's for only one single trait, which
severely complicates breeding pro-
grams directed at improving several
traits at the same time (Spangelo et al.,
1971; Żurawicz, 1990). In a breeding
program of Żurawicz et al. (1995),

a high quotient s
GCA
2 s

SCA
2

for fruit
size but a low quotient for susceptibility
to grey mould meant that the program
had a high chance of producing
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cultivars with large fruits, but a low
chance of producing cultivars which
were less susceptible to grey mould. In

strawberries, the quotient s
GCA
2 s

SCA
2

for calyx-fruit separation was twice as
high than for fruit firmness, which
meant that it would be much easier to
obtain cultivars with better calyx-fruit
separation than cultivars with firmer
fruits (Hortyński, 1987).

Simpson and Sharp (1988) found
short-day and ever-bearing strawberry
genotypes, for which GCA effects
were significant in determining
blooming and yield-related traits,
whereas SCA effects played an
important role in determining traits
having to do with runner formation.
Both GCA and SCA played an
important role in the inheritance of
resistance to powdery mildew (Mac-
Lachlan, 1978; McNicol and
Gooding, 1979). In a diallel cross
design with ten strawberry cultivars,
GCA played a major role and SCA
a minor role in determining growth
characteristics such as the weight of
the root system in seedlings (Fort and
Shaw, 2000).

The best method for assessing
GCA and SCA effects of parents is the
diallel cross design, which is the
method most often used in quantitative
genetics and plant breeding (Hor-
tyński, 1987; Żurawicz, 1990; Burrow
and Coors, 1994; Pluta, 1994;
Żurawicz et al., 1995; Dias and
Kageyama, 1997; Zhang and Kang,
1997; Cilas et al., 1998; Cho and Scott,
2000; Bourion et al., 2002; López-Sese
and Staub, 2002; Mwanga et al., 2002;
Boros, 2003; Lagunes-Espinoza et al.,
2003; Ray et al., 2003; Anido et al.,
2004; León et al., 2004).

The aim of this study was to
evaluate GCA and SCA effects for
yield and fruit quality traits in eight
ever-bearing strawberry cultivars using
an incomplete diallel cross design
(Griffing, 1956b).

MATERIAL AND METHODS

Plant material, mating design and
field experiment

The experiments were carried out
for the F1 progeny of thirty-two crosses
of eight ever-bearing strawberry
genotypes. The parents were crossed in
a diallel cross design using Griffing’s
second method (1956b; Dobek et al.,
1977; Garretsen and Keuls, 1978;
Mądry and Ubysz Borucka, 1982).
Twenty-six of the crosses were crosses
between parents, and six were inbred
crosses. The crossing scheme is pre-
sented in Table 1.

The parents evaluated were
‘Ostara’ from the Netherlands;
‘Redgauntlet’ and ‘Calypso’ from the
United Kingdom; ‘Mara des Bois’
from France; and ‘Selva’, ‘Capitola’,
‘Yolo’ and ‘Geneva’ from the United
States. All were capable of cropping
twice during the summer-autumn
bearing period. The cultivars varied
widely in terms of their morphological
and cultural characteristics, as well as
in terms of their adaptation to growing
conditions in Poland.

The parents were crossed in the
field in the spring of 1997. Seedlings
were raised in a greenhouse during the
winter of 1997-98. For the main part of
the experiment, seedlings were selec-
ted at random from among the hybrid
progeny. In the spring of 1998, the
field experiment was set up at the
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T a b l e 1 . Layout of the incomplete diallel cross design based on the Griffing’s
second method for eight ever-bearing strawberry cultivars

♂

♀

Ostara Selva Geneva
Mara
des
Bois

Capitola Yolo Calypso Redgauntlet

Ostara - x x x x x x X
Selva x x - x x x X
Geneva x x x x x X
Mara des
Bois x x x x X

Capitola x - x X
Yolo x x X
Calypso x X
Redgauntlet -

+ (-) indicates that progeny was (was not) obtained in a given cross combination

Pomological Orchard of the Institute of
Pomology and Floriculture in Skier-
niewice, central Poland. The straw-
berries were planted 0.4 × 1.0 m apart
in a randomized block design with four
replicates of fifteen plants each. The
experimental area was surrounded on
all sides by a protective strip consi-
sting of extra seedlings not needed for
the experiment.

All maintenance procedures during
the vegetative period were carried out
in accordance with recommendations
for commercial plantations. Irrigation
was carried out as needed. Plants were
covered for the winter with agro-cloth,
which was left in place until the second
half of March. Flower heads were
continuously removed until June 1,
after which they were left in place to
produce fruit in the summer and
autumn. The first harvest was
completed before the first frost, which
occurred on October 6 in 1999, and on
September 25 in 2000. Even though
each plot contained the same number
of plants, observations were carried out
only on those plants which cropped
a second time in a given year. That is

why the number of plants observed
varied from plot to plot, generally
ranging from 10 to 15.

The main part of the experiment
was carried out in 1999 and 2000.
Various morphological and cultural
traits were quantitatively evaluated in
1920 seedlings from the 32 hybrid
families. The analysis presented in this
paper was conducted for the five
following traits:

1) marketable fruit yield per plant;
2) mean fruit weight;
3) susceptibility to grey mould (Bo-

trytis cinerea);
4) fruit colour;
5) fruit firmness.

Further information on how and
when these traits were evaluated is
presented in Table 2.

Statistical analysis

Two-year means were calculated
for each plant over the two year
observation period. These means were
more reliable than data from each year
separately, and were therefore taken
for statistical analysis.



Combining ability analysis …..ever-bearing strawberry…

J. Fruit Ornam. Plant Res. vol. 13, 2005: 5-17 9

T a b l e 2 . Assessment of traits in diallel hybrid progeny of ever-bearing strawberry

Traits under
observation

Years of study
(assessment

period)
Trait definition Scale

Marketable fruit yield
per plant

1999-2000
(Jul-Oct)

weight of all
healthy fruits grams

Fruit mean weight 1999-2000
(Jul-Oct)

mean weight of
a healthy fruit grams

Susceptibility to grey
mould

1999-2000
(Jul-Oct)

proportion of
rotten fruit percentage

Fruit colour 1999-2000
(Jul-Oct) scale from 0 to 5 0 – very light

5 – very dark

Fruit firmness 1999-2000
(Jul-Oct) scale from 0 to 5 0 – very soft

5 – very firm

The means for each trait and for
each plot were subjected to preli-
minary analysis of variance in
accordance with the model for hybrid
families in the randomized block
design. Because the means for indi-
vidual traits differed significantly
among hybrids, they were subjected

to the analysis of variance for an
incomplete diallel design using
Griffing’s fixed model in the second
method. Statistical analysis was
carried out using algorithms deve-
loped by Garretsen and Keuls (1978),
and Mądry and Ubysz-Borucka
(1982).

Griffing’s fixed model for the second method is presented below
(Griffing, 1956b; Mądry and Ubysz-Borucka, 1982):

ijy = m + g
i + g

j + s
ij + ije (1)

(i,j = 1, 2..., p; p denotes the number of parents included in the cross design)

where:

ijy is the mean of n plots of a trait for the hybrid progeny of i-th maternal
parent (♀) and the j-th paternal parent (♂);

m is the general mean,

g
i ( g

j ) is the GCA effect of the i-th (j-th) parent,

s
ij is the SCA effect of the (i,j)-th pair of parents,

ije is the mean error of the (i,j)-th hybrid progeny.
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For the parameters of the model 1 in the incomplete diallel cross design,
the following assumptions were made (Garretsen and Keuls, 1978):




p

i
iigN

1

= 0 ( iN is the number of hybrids for the i-th parent)





p

j
iiij ss

1

= 0 for i=1,...,p (2)

Summation of the SCA effects in
the equation 2 pertains to those j
indices of parents for which a cross
combination with the i-th parent was
obtained. This sum includes sii
effects only for the inbred crosses
obtained. Because of the incomplete
diallel cross design, the SCA effects
for the missing i,j-th cross com-
binations were assumed to be zero.

The GCA and SCA effects for
each trait were estimated and
analyses of their significance were
made using the analysis of variance.

A detailed analysis of the
significance of the GCA and SCA
effects was carried out using a pro-
cedure based on Bonferroni’s
inequality (Garretsen and Keuls,
1978). This procedure was also used
in multiple comparisons of the GCA
effects for each pair of parents.

All calculations of the GCA and
SCA effects estimating, variance
analysis and detailed multiple com-
parisons were carried out using the
DIALLEL computer program,
written in Basic (Mądry and Ubysz-
Borucka, 1982; Górczyński and
Mądry, unpublished).

RESULTS AND DISCUSSION

The analyses of variance for the
five traits studied are presented in
Table 3.

GCA effects for all five traits varied
significantly among the parents. For
mean fruit weight, susceptibility to
rotting, fruit colour and fruit
firmness, GCA effects were signi-
ficant at α<0.01 level. For
marketable fruit yield, GCA effects
were significant at α<0.05 level.
GCA therefore plays an important
role in determining these traits.

The SCA effects also played an
important role in affecting most of
these traits. For marketable fruit yield,
mean fruit weight, susceptibility to
rotting, and fruit firmness, SCA effects
were significant at α<0.01 level. For
fruit colour, SCA effects were not
significant.

The quotients of the mean squares
of the GCA and SCA effects ranged
from 0.84 to 15.01. This means that the
relative contributions of additive and
non-additive effects varied widely
from trait to trait. The highest quotients
were 15.01 for fruit firmness and 9.34
for fruit weight, which means that
additive effects are predominant in
genetic affecting these traits. Other
researchers have reported that fruit size
in strawberries is highly inheritable
(Comstock et al., 1958; Watkins et
al., 1970; Spangelo et al., 1971; and
Hortyński, 1987). For susceptibility
to grey mould, the quotient

s
GCA
2 s

SCA
2

was 5.83. For marketable
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T a b l e 3 . Analyses of variance for five traits using model of Griffing’s second
method in an incomplete diallel cross design for eight ever-bearing strawberry
cultivars

Mean squares
Source of
variability

Degrees
of

freedom
marketable

yield
[g]

mean fruit
weight

[g]

susceptibility
to grey
mould

[%]

fruit
colour

fruit
firmness

GCA 7 7090.96* 3.165 ** 70.17 ** 0.0461** 0.7173**
SCA 24 8546.18** 0.339 ** 12.04 ** 0.0129 ni 0.0478**

Random
error 93 004.66 0.096 3.60 0.0105 0.0136

s
GCA
2 s

SCA
2

0.83 9.34 5.83 ++ 15.01

**significant differences in effects at α= 0.01
*significant differences in effects at α= 0.05
ni differences in effects not significant at α= 0.05

++
the quotient s

GCA
2 s

SCA
2

was not calculated because of not significant differences in the SCA effects

T a b l e 4 . Estimates of GCA effects of ever-bearing strawberry cultivars for yield
and fruit quality traits

Cultivar Marketable
fruit yield [g]

Mean fruit
weight

[g]

Susceptibility
to grey mould

[%]

Fruit
colour
[rating
scale]

Fruit
firmness
[rating
scale]

Ostara 4.91 ab -1.24* a 1.35 c -0.19* a -0.65* a
Selva 57.13* b 0.79* e -2.16* ab 0.05 b 0.17* de
Geneva -17.57 ab 0.11 c 4.63* d -0.01 b -0.27* b
Mara des Bois 13.92 ab -0.28 bc 1.73* cd 0.02 b 0.16* de
Capitola 5.37 ab 0.64* de -4.15* a 0.10* b 0.27* e
Yolo -40.00 a -0.42* b 0.30 bc 0.03 b 0.04 cd
Calypso -10.87 ab 0.08 bc -1.77* ab -0.01 b 0.25* e
Redgauntlet -9.97 ab 0.18 cd -0.13 bc -0.01 b -0.07 c

)gSE( î

x 2.80
45.33-58.49+ 0.25-0.346 1.57-2.02 0.08-0.11 0.08-0.11

)ggSE( ji ˆˆ
x 2.80

68.63-88.62+ 0.39-0.50 2.38-3.08 0.14-0.17 0.14-0.20

SE indicates standard error of the estimate of GCA effects or their difference
+
because of the incomplete diallel design the range of different standard errors of GCA effects and their
differences was given

*indicates the estimate of GCA effects significantly different from zero (positive and negative) based on
the t-Bonferroni procedure at α= 0.05 (t 0.05/8 Ve=93 = 2.80)

The same letters at the estimates of GCA effects indicate not significant differences between them based on
the t-Bonferroni procedure at α= 0.05 (t 0.05/8 Ve=93 = 2.80)
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fruit yield, it was only 0.83, which
means non-additive effects played a
larger role than additive effects in the
inheritance of yield. On the basis of
the relative contributions of GCA and
SCA effects for the traits examined in
this experiment, it is far easier to breed
for strawberries with large, firm,
attractively coloured fruits than for
cultivars with high yields or with
reduced susceptibility to grey mould.
This agrees with an earlier report that it
is difficult to breed for reduced
susceptibility to grey mould (Hondel-
mann, 1965).

If a particular cultivar has a high
GCA effect for a trait with desirable
high level, it means that the cultivar
would be a valuable parental form in
a breeding program designed to
improve that trait. Conversely, if it
has a low GCA effect for a trait with
desirable low level, it would be also
a good parental form in a breeding
program designed to eradicate that
trait. The estimates of the GCA
effects for the parents and traits
studied in this experiment are pre-
sented in Table 4.

For marketable yield, ‘Selva’
had the highest significantly
positive GCA effect, which makes
it a good parent to use when
breeding for high yielding ever -
bearing strawberry cultivars.

For mean fruit weight, the culti-
vars with the highest significantly
positive GCA effects were ‘Selva’ and
‘Capitola’, which makes them highly
useful parents for breeding cultivars
which bear large fruit. On the other
hand, ‘Ostara’ and ‘Yolo’ would be
completely useless, because they have
significantly negative GCA effects for
fruit size.

For susceptibility to grey mould,
the cultivars with the lowest GCA
effects were ‘Capitola’, ‘Calypso’ and
‘Selva’. These cultivars are useful for
breeding. On the other hand, ‘Geneva’
and ‘Mara des Bois’ would be the least
useful parents for transmitting low
susceptibility to grey mould. It is
extremely difficult to breed for
resistance to grey mould because this
trait is determined by many different
genes. These genes affect various
morphological, anatomical, physiolo-
gical and chemical characteristics,
which inhibit the development of the
fungus (Hondelmann, 1965).

For fruit colour, the cultivar with
the highest significantly positive GCA
effect was ‘Capitola’, whereas the
cultivar with the lowest significantly
negative GCA effect was ‘Ostara’. Of
the cultivars studied, only ‘Capitola’
would be useful for breeding cultivars
with dark red fruit.

For fruit firmness, the cultivars
with the highest GCA effects were
‘Capitola’, ‘Calypso’, ‘Selva’ and
‘Mara des Bois’. These cultivars
would therefore be very useful for
breeding cultivars with firm fruit,
whereas ‘Ostara’ and ‘Geneva’
would be useless. Firmness is
a desirable trait in strawberries,
because it increases storability and
reduces mechanical damage during
harvest and transport. Firm straw-
berries also retain their texture
during processing and freezing
(Barritt, 1979).

Estimates of SCA effects for the
parental pairs and traits studied in
this experiment are listed in Table 5.

For marketable yield, three
combinations had high positive SCA
effects: ‘Mara des Bois’ x ‘Calypso’,
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T a b l e 5 . Estimates of SCA effects of ever-bearing strawberry cultivars for yield
and fruit quality traits

Cross
combinations of

parents

Marketable
fruit yield

[g]

Mean fruit
weight

[g]

Susceptibility
to grey mould

[%]
Fruit colour Fruit

firmness

Ostara x Selva -97.54 -0.94* -0.36 0.01 -0.61*
Ostara x Geneva 30.84 0.18 -4.59 -0.06 0.32
Ostara x
Mara des Bois 49.79 0.27 -1.71 -0.01 0.05

Ostara x Capitola 85.13 0.07 2.51 -0.07 -0.01
Ostara x Yolo -5.89 0.64 0.53 0.23 0.21
Ostara x Calypso -6.48 0.27 2.10 -0.06 0.14
Ostara x
Redgauntlet -55.83 -0.50 1.52 -0.04 -0.11
Selva x
self-pollination 35.34 -0.16 1.66 -0.04 0.05

Selva x Geneva 141.13* 0.65 -2.87 0.11 -0.02
Selva x Capitola -18.01 0.39 -1.17 -0.03 0.14
Selva x Yolo -107.75 -1.07* 6.94* -0.04 0.10
Selva x Calypso 100.99 1.42* -3.21 0.06 0.07
Selva x
Redgauntlet -89.50 -0.12 -2.64 -0.03 0.23

Geneva x
self-pollination -79.13 -0.15 -1.93 0.03 0.09
Geneva x
Mara des Bois -84.89 -0.39 -0.73 -0.12 0.05
Geneva x Capitola 147.47* 0.28 3.22 -0.01 -0.27
Geneva x Yolo 8.52 0.27 1.72 0.01 0.14
Geneva x Calypso -64.67 -0.78 0.70 -0.03 -0.27
Geneva x
Redgauntlet -20.13 0.09 6.41* 0.04 -0.13

Mara des Bois x
self-pollination -96.81 -0.01 0.35 0.10 0.04
Mara des Bois x
Capitola 19.38 -0.21 0.52 -0.02 -0.02
Mara des Bois x
Yolo -5.87 0.30 -1.19 0.16 0.22
Mara des Bois x
Calypso 151.73* 0.11 6.28* -0.26 -0.26

Mara des Bois x
Redgauntlet 63.48 -0.06 -3.87 0.04 -0.11
Capitola x
self-pollination -52.96 -0.61 0.35 -0.04 -0.03
Capitola x Calypso -54.54 0.13 -2.56 0.06 0.01
Capitola x
Redgauntlet -73.50 0.55 -3.23 0.15 0.21
Yolo x
self-pollination 58.52 0.08 -1.12 -0.07 -0.28

Yolo x Calypso -139.13* 0.03 -6.12 -0.10 0.09
Yolo x
Redgauntlet 133.09 -0.33 0.34 -0.11 -0.19
Calypso x
self-pollination -15.14 -0.77 0.66 0.19 0.05

Calypso x
Redgauntlet 42.39 0.36 1.48 -0.05 0.11

)sSE( iĵ x 3.25 135.7-61.4 0.78-0.91 4.71-5.59 0.26-0.29 0.29-0.36

*indicates SCA effects significantly different from zero (positive or negative) based on the t-Bonferroni
procedure at α= 0.05

(t 0.05/32 Ve=93 = 3.25) )sSE( iĵ – standard error of the SCA effects estimates
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‘Geneva’ x ‘Capitola’, and ‘Selva’ x
‘Geneva’. One combination had a low
negative SCA: ‘Yolo’ x ‘Calypso’.
The other combinations had SCA
effects which did not significantly
differ from zero.

For fruit weight, the only com-
bination with a high positive SCA was
‘Selva’ x ‘Calypso’. Two combinations
had low negative SCA’s: ‘Ostara’ x
‘Selva’ and ‘Selva’ x ‘Yolo’.

For susceptibility to grey mould,
three combinations had high positive
SCA effects: ‘Selva’ x ‘Yolo’,
‘Geneva’ x ‘Redgauntlet’ and ‘Mara
des Bois’ x ‘Calypso’. A high positive
SCA for this trait means that the
parental forms are useless for breeding
purposes.

For fruit firmness, one combi-
nation had a low negative SCA:
‘Ostara’ x ‘Selva’.

For fruit colour, all combinations
had SCA’s which did not significantly
differ from zero. Variance analysis had
already shown that SCA effects for this
trait did not significantly differ from
each other (see Table 3).

CONCLUSIONS

The strawberry cultivars studied in
this experiment differ in terms of their
usefulness for breeding summer- and
autumn-bearing strawberry cultivars
adapted to growing conditions in
central Poland. The investigated
parents were all capable of cropping
twice during the bearing period.

The cultivars with the highest
breeding value were ‘Selva’ and
‘Capitola’. ‘Selva’ would be useful for
improving yield, fruit size, and fruit

firmness, and for reducing suscep-
tibility to grey mould. ‘Capitola’
would be useful for improving fruit
size, fruit colour and fruit firmness,
and for reducing susceptibility to grey
mould.

The cultivars with the lowest
breeding value were ‘Ostara’ and
‘Geneva’, which had poor GCA effects
for most of the traits studied.

Two of the studied traits, fruit
colour and fruit firmness were affected
genetically mostly by additive effects
but fruit yield was determined
predominantly by non-additive genetic
effects.
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ANALIZA ZDOLNOŚCI KOMBINACYJNEJ PLONU
OWOCÓW I CECH JEGO JAKOŚCI DLA ODMIAN

TRUSKAWKI POWTARZAJĄCEJ OWOCOWANIE NA
PODSTAWIE NIEKOMPLETNEGO UKŁADU

KRZYŻOWAŃDIALLELICZNYCH

A gni esz k a Ma sn y, W i esław Mąd r y i Ed w a rd Żu r aw i cz

S T R E S Z C Z E N I E

Przedmiotem badańbyło 8 genotypów truskawki zdolnych do powtórnego
owocowania w okresie letnio-jesiennym (‘Selva’, ‘Capitola’, ‘Yolo’, ‘Calypso’,
‘Mara des Bois’, ‘Geneva’, ‘Ostara’ i ‘Redgauntlet’). Genotypy te skrzyżowano
w niekompletnym układzie diallelicznym według II metody Griffinga, w wyniku
którego otrzymano 32 rodziny mieszańców. W latach 1999-2000 prowadzono ocenę
wielu cech ilościowych uwzględniających wzrost wegetatywny roślin, kwitnienie,
owocowanie oraz porażenie przez choroby liści. W tej publikacji zamieszczono tylko
pięćcech: plon handlowy, masęowoców, ich porażenie przez szarąpleśń, a także
barwęi jędrnośćowoców. Analizęwariancji według II metody Griffinga w modelu
stałym wykonano na podstawie średnich z dwóch lat obserwacji. Stwierdzono istotne
zróżnicowanie efektów ogólnej (GCA) i specyficznej (SCA) zdolności kombinacyjnej
dla większości cech, co wskazuje na duże znaczenie obu rodzajów efektów
(addytywnych i nieaddytywnych) w warunkowaniu tych cech u potomstwa. ‘Selva’
i ‘Capitola’, odznaczające siępozytywnymi efektami GCA dla większości cech,
wykazują największą przydatność jako formy rodzicielskie w hodowli
ukierunkowanej na otrzymanie odmian truskawki „dwukrotnego owocowania”.
Najmniej przydatne do hodowli sąnatomiast ‘Ostara’ i ‘Selva’.

Słowa kluczowe: truskawka, plonowanie, jakośćowoców, zdolnośćkombinacyjna


