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Abstract

Apricot (Prunus armeniaca L.) is a species particularly prone to erratic productions and this behaviour
has been related to the narrow adaptability of this species. Thus, most apricot cultivars are highly specific
in their ecological requirements and low yields are often obtained whenever cultivars are grown in other
regions. Flower biology have a close link to fruit set failures in apricot and other fruit trees. Pollen
viability and germinability, stigma receptivity, ovule development and longevity, the different factors
affecting the effective pollination period (EPP), are reviewed. The study of the inheritance of this and
other traits in apricot and other fruit trees has allowed planning of hybridisations to minimise or eliminate
the production of undesirable seedlings, increasing the efficiency of the breeding programme. Self-
incompatibility is common in apricot cultivars of Central Asian and Irano-Caucasian ecogeographical
groups, while cultivars of European group are traditionally considered as self-compatible. The flower
biology of apricot have provided valuable information to help select the appropriate parent cultivars for
breeding programmes, also this information is transferred to farmers to avoid losses produced by an
inadequate cultivar selection.

Keywords: effective pollination period, inheritance, male sterility, pistil, pollen, self-(in) compatibility,
S-RNases

Introduction

Apricot (Prunus armeniaca L.) is a species particularly prone to erratic productions and this
behaviour has been related to the narrow adaptability of this species (Layne et al. 1996) 71,
Thus, most apricot cultivars are highly specific in their ecological requirements and low yields
are often obtained whenever cultivars are grown in other regions. Climatic adaptation is one of
the main objectives in most apricot breeding programmes (Hormaza et al. 2006), but the
causes behind this low adaptability are not clear. The tree is usually around 8-12m tall, with a
trunk of approximately 40cm in diameter and a dense, spreading canopy. The slightly tart fruit
is very versatile and can be used in a number of culinary ways as well as eaten fresh right off
the fruit stand. Fresh apricots are an excellent source of vitamins A, C and E, potassium, and
iron, as well as being a great source of beta-carotene. The native range is somewhat uncertain
due to its extensive prehistoric cultivation, but is most likely from India, and in Armenia the
apricot is considered native as it has been cultivated in the area for many hundreds of years
and the species is named armeniaca. Today the cultivars have spread to all parts of the globe
with climates that support cultivation of the tree and the resulting highly sought-after fruit.
Cultivation is generally confined to cool frost-free sites, due to the early blooming but
relatively high chilling requirement of the fruit, and fungal disease problems in humid
climates. The center of diversity of the apricot is northeastern China near the Russian border
(in the Great Wall area). From there it spread west throughout central Asia. Cultivation in
China dates back 3000 years. The Romans introduced apricots to Europe in 70-60 BC through
Greece and ltaly. Apricots probably moved to the US through English settlers on the East
Coast, and Spanish Missionaries in California. For much of their history of cultivation,
apricots were grown from seedlings, and few improved cultivars existed until the nineteenth
century. Cultivars vary among countries, and in Turkey, Iran, Irag, Afghanistan, Pakistan, and
Syria, a great deal of the production is from seedling orchards. Cultivation in the USA was
confined to frost-free sites along the Pacific slope of California, due to early bloom but
relatively high chilling requirement, and fungal disease problems in humid climates. Now,
most of the production in California is in the San Joaquin valley.

Flower bud density and drop
Depending on the intensity, flower bud drop may negatively influence final yield. Several
factors are considered common causes of flower bud drops

~ 3721~



Journal of Pharmacognosy and Phytochemistry

(Water stress, lack of chilling, high temperatures during
autumn or winter, etc.). Important losses of flower buds have
been associated with deficit irrigation treatments in apricot
(Uriu, 1964) 09, However, other authors did not find an
influence of different irrigation treatments on flower bud drop
in apricot (Alburquerque et al. 2003) Bl Warm temperatures
during autumn and winter have been considered responsible
for incorrect flower development and, therefore, large flower
bud drops in peach (Monet and Bastard, 1971). Unsatisfied
chilling requirements have also been related to flower bud
drop in apricot (Legave, 1978). However, other authors did
not observe an influence of chilling on flower bud drop in
apricot cultivars (Alburquerque et al. 2003) 1. The different
results found could be explained if flower bud density
(number of flower buds per branch section) and flower bud
drop were genetically conditioned traits. A strong influence of
the cultivar on flower bud drop in apricot has been found
(Legave et al. 1982) 781, Also in apricot, when nine different
cultivars were studied during three consecutive years, flower
bud density and flower bud drop were not affected by the
climatic conditions of the different years but there were large
differences between cultivars. Flower bud densities ranged
from 63 to 180 buds cm-2 and percentages of flower bud
drops were over 50% in many cultivars and ranged from 13%
to 72%, expressed as averages from the three years
(Alburquerque et al.). It has been found also, in peach and
nectarine, that flower bud density (Bellini and Gianelli, 1975;
Okie and Werner, 1996) [3 8l js highly dependent on the
cultivar studied. A scarce flower bud production and/or high
flower bud drop is indicative of poor productivity. Since these
characters seem to be cultivar-dependent, they may be
inherited and therefore the use of such cultivars as parents
within a breeding programme will not be advisable.

The pollen

Pollen from apricot cultivars it was found that, with the
exception of some male sterile cultivars like ‘Colorao’ or
‘Arrogante’, most of the apricot cultivars produce pollen in
quantities that range from 2,000 to 4,000 grains per anther,
which is more than 90,000 pollen grains per flower (Egea and
Burgos, 1993) [P, Furthermore, this pollen has a high
percentage of viability and germinates, emitting a pollen tube,
in a wide range of temperatures (Vachun, 1981; Egea et al.
1992) [111.39 pollen grains placed on the surface of the stigma
begin to germinate and elongate in the pollen tubes that grow
through the style tissue towards the ovary. The pollen tube
wall consists of two main layers of polysaccharide. The inner
layer contains predominantly callose or (1.3)-p-glucan
(Newbigin et al. 1993) B4, Callose layer stained with the
fluorochrome aniline blue fluoresces intensely when
illuminated with ultraviolet light. The amount of callose is
higher in self-incompatible pollen tubes comparing to self-
compatible ones. Especially, there is a large deposit of callose
close to the swollen tip of the incompatible pollen tubes.
Thus, Egea et al. 1991 % studied that pollen tubes reached
the ovary in 48 h, while Guerriero and Bartolini, 1995 12
reported that, under ideal conditions, they reach the ovary in
48 h, but most often in 72 h. However, according to
(Milatovi¢ and Nikoli¢, 2007) 183, 72 h was insufficient for
most cultivars, so they extended this period to 120 h. Viti et
al. 1997 4 point out that, in apricot, it takes pollen tubes at
least 96 h to reach the ovary. Also, Audergon et al, 1999 [
obtained better results when fixation of pistils was done 96 h
rather than 72 h after pollination. In this study, 96 h proved to
be enough time to allow compatible pollen tubes to reach the

ovary and ovule. The site of inhibition of pollen tube growth
in apricot differs from that normally associated with
gametophytic incompatibility. In GSI system, pollen tubes
mainly stop their growth in the upper third of the style.
However, in our study in most cases we observed that pollen
tubes stopped growing in the lower half of the style. Andrés
and Duran, 1998 [ reported that in apricot pollen tubes
usually stop their growth in the third quarter of the style
length.

Male sterility

Male sterility is defined as the deviant condition in normally
bisexual plants when no viable pollen is formed (Frankel and
Galun, 1977) 1. Male sterility has been exploited as an
effective tool to aid hybrid seed production in many crops.
However, male sterility is an undesirable characteristic in
scion cultivars of Prunus to be used for fruit production,
because this trait would restrict yield in large monoculture
production Dblocks. Male-sterile cultivars need cross-
pollination and production would depend on an adequate
pollen transfer from other cultivars. Apricot pollen fertility
(Burgos, 1991) 23 in cultivars, ‘Arrogante’, ‘Colorao de
Mox6’ and ‘Colorao’ indicated that only three male sterile.
Male-sterile anthers can be distinguished visually from
normal fertile anthers during the bloom period. Shrunken,
discoloured anthers are indicative of male sterility and
provide a sharp contrast to the swollen, yellow appearance of
normal, pollen-fertile anthers (Burgos and Ledbetter, 1994)
51 A relatively high number of male-sterile trees were
observed from controlled hybridisations among fertile
cultivars in apricot and they proposed a preliminary model for
the inheritance of the trait. Later, it was confirmed (Burgos
and Egea, 2001) [?2 that the trait is controlled by one
recessive gene (Table 1). Five cultivars or selections included
in this study were heterozygous for this trait and, since all
hybridisations among them were performed to combine fruit
quality attributes and the heterozygous status was unknown,
this trait can be of economic importance in the efficiency of
an apricot breeding programme, since hybridisation among
heterozygous cultivars would produce 25% of male-sterile
progeny. These authors found that all crosses between the
male-sterile parent and normal cultivars resulted in a
completely male-sterile offspring. Furthermore, when these
F1 seedlings were open-pollinated or backcrossed with the
fertile parent all progenies were male-sterile. The knowledge
on the inheritance of this trait will help to plan hybridisations,
so that production of male-sterile progeny is avoided through
selection of homozygous fertile parents. Also, this
information and the progenies generated to obtain it have
helped the search for molecular markers for this trait, that will
allow detection and elimination of male-sterile plants at the
seedling stage (Badenes et al. 2000) (141,

The pistil

It has been demonstrated that fruit set is determined by
numerous factors that affect different processes occurring in
the pistil during pollination, pollen tubes germination and
growth through the stiles and ovule fertilisation. For instance,
it has been found that high temperatures during the pre-
blossom weeks produce abnormal flowers and diminish fruit
set in apricot (Rodrigo and Herrero, 2002) #71 as well as the
ovule viability in almond (Egea and Burgos, 1995a) [,
Stigma receptivity (Egea et al., 1991a; Egea and Burgos,
1992) [22. 39 the role of the pistil in controlling pollen tubes
growth (Herrero, 1992; Herrero and Hormaza, 1996) 58 61,
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ovule maturity at anthesis (Egea and Burgos, 1994; Egea and
Burgos, 1998; Alburquerque et al. 2000 and 2002a) [?5 43 1. 2
2 and its subsequent evolution (Burgos and Egea, 1993;
Burgos et al. 1995) - 251 have been studied widely in apricot
and other fruit trees Macro styles. The length of some pistils
places the stigmas above the anthers when their natural
position should be at the same or a lower height. Macro styles
are a cultivar characteristic that is inherited, although climatic
conditions, especially temperatures before or after anthesis,
play an important role in regulating the manifestation of the
trait. In apricot cultivars with the stigma 2 to 3 mm above the
anthers, at anthesis, a much lower number of pollen grains has
been found on the stigmas than in flowers of cultivars with
the anthers at the same height as or above the stigmas, when
those flowers were within bagged branches and cross-
pollination was absent (Egea and Burgos, 1993) 2. Macro
styles may produce important crop failures when there are
few bees or when climatic conditions do not allow the activity
of these insects. Self-compatible cultivars with long styles
may behave as incompatible in these conditions. Also, since
stigmas project out of the flower, the risk of quick desiccation
and subsequent loss of receptivity is high.

The stigma

Stigma receptivity is fundamental, in many instances, for
explanation of phenomena observed during fruit setting. In
some cases, the stigma has been considered responsible for
the success of some cultivars like the pear ‘Decana del
Comizio’ (Bini and Bellini, 1971; Bini, 1972) 1. Other
papers have reported immature stigmas at anthesis in the pear
‘Agua de Aranjuez’ (Herrero, 1983; Sanzol et al. 2003) [57: %
or the apple ‘Cox’s Orange Pippin’ (Williams et al. 1984)
(121 In apricot, immature stigmas at anthesis have been found
also in some apricot cultivars, reaching an optimum
receptivity two to four days after anthesis and losing it very
quickly thereafter (Burgos et al. 1991; Egea et al. 1991) 23],
In the Southeast of Spain, many apricot cultivars have an
extremely short period in which stigmas are receptive (Egea
and Burgos, 1992) [,

The ovary and the ovule

The development of the mega gametophyte in relation to fruit
set, the occurrence of malformed ovules with degenerated
embryo sacs has been observed at different stages of flower
development in avocado, olive, apple, pear, cherry, almond,
peach and apricot. Frequently, more than two ovules have
been found in apricot. However, extra ovules are generally
malformed or they degenerate quickly (Burgos and Egea,
1993; Egea and Burgos, 1995) 2% %1 The different embryo
sac developmental stages in apricot. At anthesis, apricot
ovules are not mature and frequently they are in a very
immature stage (Egea and Burgos, 1994; Alburquerque et al.
2000 and 2002a) [?5 1. 21, Most ovules examined were within
the first three stages of development in our classification (i.e.
from ovules without embryo sac to fournuclei embryo sacs),
with high percentages of ovules without a differentiated
embryo sac. Lillecrap et al. (1999) I'1 found small and
delayed embryo sacs at anthesis in an apricot cultivar with
frequent low yields, whereas most embryo sacs had eight
nuclei in two other cultivars which produced good vyields
generally. Apricot cultivars with immature ovules at anthesis
(embryo sacs with four nuclei) produced normal crops (Egea
and Burgos, 1998) [31. Therefore, those ovules with, at least, a
four-nuclei embryo sac at anthesis have been considered as
functional (Alburquerque et al. 2002a) 2. The percentages of

functional ovules and fructification of nine apricot cultivars
are reported. Cultivars with more than 50% fruit set had also
high percentages of functional owvules, suggesting that a
certain degree of mega gametophyte development at anthesis
is necessary for fertilisation to be successful, although it may
not be enough to ensure a good crop since some cultivars with
high percentages of functional ovules had low fruit set. Both
the ovary and the ovule provide signals that orient and direct
pollen tube growth to the right course (Herrero, 2001) %9, In
peach, particular secretions from ovary cells along the pollen
tube pathway are required for the pollen tube to proceed
towards the embryo sac (Arbeloa and Herrero, 1987; Herrero,
2000) (5859,

The effective pollination period

Williams (1966) ©71 introduced the concept of effective
pollination period (EPP) as the period during which
pollination is effective to produce a fruit, and described in
detail the approach used to estimate the EPP in orchard
conditions, which basically consists of hand-pollinating
flowers at time intervals from anthesis and later recording the
initial and final fruit set in these flowers (Williams, 1970a).
Microscopic examination of pollen tube kinetics and ovule
viability can be useful as an indirect estimation of the EPP.
Since the EPP is determined by the longevity of the ovule
minus the time required by the pollen tube to reach the ovule,
this indirect estimation will be valid whenever the EPP values
do not exceed the stigmatic receptivity period (Williams,
1966). The microscopic approach provides additional
information on the parameters that limit the EPP that is not
obtained with the estimation in the orchard. The EPP was
defined as a function of pollen tube speed and ovule
longevity. Therefore, it links female fertility and pollination
and is an expression of the likelihood that the flowers set fruit.
Flower fertility is the capability to produce fruits when
flowers are pollinated, at the right time, with compatible
pollen. Theoretically, each normally-developed flower is able
to set a fruit if pollinated with the appropriate pollen just after
anthesis. Its failure to do so is indicative of female sterility.
However, under normal conditions, flowers are not always
pollinated at anthesis and stigmas remain receptive for several
days (Williams, 1970b; Williams et al., 1984). Stigma
receptivity, the speed of pollen tube growth and ovule
longevity are three factors commonly-studied in the literature
about EPP. Different studies report their relative importances,
depending on the species and climatic conditions. There must
be a good synchronisation between them, although genetic
and environmental factors may unbalance the process and,
therefore, decrease fruit setting (Thompson and Liu, 1973). In
fruit trees, including apricot, EPP duration has been estimated
to be very variable, depending on the species, cultivar and
environmental conditions, ranging from two days to more
than a week (Sanzol and Herrero, 2001) [¥2 891, When the
limiting factor of EPP was determined, in the reviewed
papers, a good correlation was found between the two period
lengths. In kiwi, the short EPP found was attributed to a fast
loss of pollen germinability due to high temperatures
(Galimberti et al., 1987) or to lack of support of pollen
germination by the stigma (Gonzélez et al., 1995). Delays in
stigma maturation (Martinez-Tellez and Crossa-Raynaud,
1982; Herrero, 1983) [57, or a short receptivity period
(Williams, 1965; Guerrero-Prieto et al., 1985; Burgos et al.,
1991; Egea et al. 1991a) 2l may limit the EPP. Williams
(1970c) found that ovule development is affected by high
temperatures, but with temperatures between 7 and 15°C
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ovule development is normal while there is an increase in the
speed of pollen tube growth. In these conditions, the EPP is
improved. In the climatic conditions of South-Eastern Spain,
the limited period of stigma receptivity has been found to be
responsible for a short EPP in apricot. For many cultivars
examined, high temperatures at bloom limit the stigma
receptivity to only one to three days after anthesis, in the most
extreme cases (Egea et al. 1991; Egea and Burgos, 1992) [
%1, Pollen tubes grow fast in these conditions but at least three
days are necessary to reach the ovary. The longevity of the
ovule is related to its stage of development at anthesis. Ovules
mature at anthesis will remain viable only a short time,
limiting the EPP. On the other hand, if ovules are very
immature at anthesis, there may be asynchronies between
pollen tube arrival and the maturity of the ovules, which will
affect fruit set. The most favourable condition for
fructification would be when ovules are at intermediate stages
of development (embryo sacs with four to eight nuclei) at
anthesis (Alburquerque et al. 2002a) 12,

Table 1: Percentages of functional ovules and fruit set in different
apricot cultivar

Cultivar Functional ovules Fruit set
Palstein B84 9+492 53 8+190
Priana T3.7x7.14 56 4x4.55
Beliana 920.9x+4 33 63 5040
Colorao T4.3=7.00 75167
Guillermo 323+8.02 235042
Goldrich B4 6578 16 66 66
Pepito 221301 120302
Bergeron 1524+2 98 12 8+3 25
Modesto 125523 11.0+3 40

Source (Alburquerque et al. 2002a) 4

Self-incompatibility

Incompatibility is the inability of a fertile seededplant to
produce zygotes after self- or cross-pollination (self- or cross-
incompatibility) (Heslop-Harrison, 1975). This reaction is an
active, regulated constraint of pollen tube growth where,
depending on the species and the system operating, the
process may be blocked at the initial steps of pollen hydration
and germination on the stigma (Dickinson, 1995), during
pollen tube growth in the style (Matton et al., 1994) or further
down in the ovary (Sage et al., 1994). Recognising and
rejecting their own pollen before fertilisation allows self-
incompatible plants to promote outcrossing and improve
genetic variability, which is considered to play an important
role in the evolutionary success of the angiosperms.
Outcrossing establishes a regulated degree of heterozygosity
in the population. Incompatibility occurs in more than 3,000
species of 250 genera, that belong to about 70 families (Van
Gastel, 1976). Although, traditionally, the European group of
apricot (within which the apricots grown in Europe, North
America, South Africa and Australia are included) has been
described as self-compatible (Mehlenbacher et al., 1991), in
the last two decades many widely-cultivated apricot cultivars
have been described as self-incompatible. In fruit trees,
incompatibility complicates horticultural practices because
self-incompatible clones require the addition of pollination
nators and the yield depends on abundant pollen transfer
among the trees.

Genetic control

In Prunus, the incompatibility system operating in most of the
studied species is controlled by one gene with several
different alleles. Pollen is rejected when its S-allele is present

in the genotype of the style. Hence, an incompatibility
reaction will occur between two plants if their genotypes at
the S locus do not differ in at least one allele (De Nettancourt,
1972; Heslop-Harrison, 1975). Sweet cherry was the first
Prunus species where this model was described (Crane and
Brown, 1937). The same mechanism has been demonstrated
in almond (Dicenta and Garcia, 1993) and apricot (Burgos et
al. 1997) 4. However, a different mode of inheritance was
found in Japanese plum, for which it has been proposed that
two genes with epistatic relationships control the trait (Arora
and Singh, 1990). In apricot, alleles for self-compatibility
would allow pollen tube growth in any style. Self-
incompatibility alleles would stop pollen tube growth if the
same allele was present in the pistil and the pollen. Dicenta
and Garcia, 1993 determine the mode of inheritance of self-
(in)compatibility in apricot, 19 families with a total of 948
seedlings/ Seedling segregation for the trait allowed it to be
deduced that the parents used were heterozygous. Also, there
were two families where segregation could only be explained
if the parents shared one allele. A similar situation had been
found previously in almond when crossing ‘Ferragnes’ with
the self-compatible cultivars Genco’ and ‘Tuono’ Further
work on stylar proteins of almond (Boskovic et al., 1997) and
apricot (Burgos et al. 1998) 3 cultivars found the existence
of a common S-allele. It could only happen if both self-
incompatible parents have the same genotype. Two groups of
cross-incompatible cultivars have been described after
controlled pollinations. One of them includes three Hungarian
apricot cultivars (Nyéki and Szabd, 1995) and the other the
North American cultivars ‘Lambertin’, ‘Goldrich’and
‘Hargrand’(Egea and Burgos, 1996) [42],

Molecular aspects of incompatibility

Within the Rosaceae, a correlation between known genotypes
for self-(in) compatibility and bands resulting from
electrophoresis of stylar extracts has been found in Japanese
pear (Hiratsuka et al., 2001; Sassa et al., 1992) where the
proteins have been characterised as glycoproteins with RNase
activity (Hiratsuka, 1992; Sassa et al., 1993; Hiratsuka et al.,
1995; Hiratsuka and Okada, 1995). Similar results have been
found in apple (Sassa et al., 1994), and European and Chinese
pears (Tomimoto et al., 1996). In Prunus, similar studies have
been carried out in sweet cherry (Mau et al., 1982; Boskovic
and Tobutt, 1996; Boskovic and Tobutt, 2001) and almond
(Tao et al., 1997; Boskovic et al., 1997; Certal et al., 2002). It
was found that these proteins were inherited as if they were
the products of the S gene (Burgos et al. 1998) 3 and this
methodology was used to genotype unknown cultivars and
selections from the breeding programme (Alburquerque et al.
2002b) M. A further step in the molecular research on S-
alleles in fruit trees was the use of a combination of S-allele-
specific primers, designed from non-conserved sequences
from each allele in apple, and the digestion of PCR products
with S-allele-specific restriction enzymes (Janssens et al.,
1995). The identification of S-alleles correlated perfectly with
information on genotypes from phenotypic and RNases
analyses and it is a rapid and useful method for determination
of the genotype of different apple cultivars (Sakurai et al.,
1997 and 2000). A recent paper reports the identification of
15 different S-alleles in apple using this methodology
(Broothaerts, 2003). The same strategy, with or without
modifications, has been used to design specific primers for S-
alleles in almond (Tamura et al., 2000; Channuntapipat et al.,
2003), pear (Zuccherelli et al., 2002), sweet cherry (Tao et al.,
1999; Yamane et al., 2000; Sonneveld et al., 2001; Wiersma
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et al., 2001) and Japanese apricot (Yaegaki et al., 2001). In
apricot, the alleles S1 and S2 have been sequenced completely
(Romero et al, 2003) by using a bacterial artificial
chromosome (BAC) library from the cultivar Goldrich
(Vilanova et al., 2003). This is a first step that will allow the
design of primers from these sequences in order to amplify
different S-alleles in apricot. The possibility of designing
primers for the self-compatibility allele found in all self-
compatible apricot cultivars tested to date (Alburquerque et
al. 2002b) [ is especially interesting (Burgos et al. 1998) 3,
A similar strategy has allowed the design of molecular
markers for this important trait in Japanese apricot (Tao et al.
2000, 2002a and 2002b).

Conclusions

The study of the flower biology of apricot, described in this
review, has had strong implications for the breeding
programme of this species. First of all, the knowledge of the
factors limiting fruit set in an important number of
commercial cultivars has oriented the selection of parents.
Some cultivar-dependent characteristics, like macro styles and
flower bud density or drop, indicate that some cultivars would
not be a good choice as parents in the breeding programme.
Other factors, like ovule immaturity at anthesis, are signs of
bad adaptation of the cultivars to local climatic conditions and
these, therefore, would also be a wrong parental selection. In
those cases when such parents must be used, the knowledge
of these characteristics is important in order to evaluate the
seedlings, paying much attention to the possible segregation
of these traits within the progenies in order to select the ones
that have not inherited the undesirable characters.
Determining the mode of inheritance of economically-
important traits improves the efficiency of breeding. For
instance, male sterility may produce up to 25% of male-sterile
seedlings from crosses between fertile heterozygous cultivars.
The selection of the appropriate parents is, again, the solution.
Also, determining the inheritance of self-(in) compatibility
and the parents’ genotypes for this trait allows hybridizations
to be planned which minimize or eliminate the production of
self-incompatible seedlings. The correlation between stylar
RNases and different S alleles has been a great advance for
determination of the genotype of a good number of cultivars.
With this methodology, homozygous self-compatible cultivars
can be easily identified, which will produce 100% self-
compatible progeny regardless of the other parent’s genotype.
If the necessity of evaluating the progenies generated within
the breeding programme, to discard the self-incompatible
seedlings, is eliminated, the programme is speeded up, which
greatly reduces its cost. Self-incompatibility phenotype
determination by controlled crosses and evaluation of fruit set
or pollen tube growth as well as RNase analysis, to determine
the genotype at the S locus, need mature trees with flowers,
which, for fruit trees, means at least three years after seeds are
obtained. Using PCR with S-allele-specific primers allows
detection of the self-incompatible genotype in the first stages
of plant development, and therefore allows roguing of
undesirable seedlings straight after germination of the seeds.
Specific primers to amplify selectively the allele (or alleles)
that determine self-compatibility are molecular markers for
this trait with 100% efficiency, since they are located within
the S locus. In apricot, these primers have not yet been
identified nor efficient molecular markers developed. This
interest is, possibly, closely linked to the fact that this
knowledge may avoid production failures and also allows the
efficiency of the fruit breeding programmes to be increased.
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