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Abstract. Eight apricot (Prunus armeniaca L.) cultivars were self- and cross-pollinated to
determine pollen compatibility. Pollen tube growth in the laboratory and the percentage
of fruit set in the orchard were evaluated. The results confirmed that ‘Moniqui Fino’ and
‘Velázquez Tardío’ are self-incompatible and established that ‘Gitano’, ‘Pepito del Cura’,
and ‘Velázquez Fino’ are also self-incompatible. No cross-incompatibility was found in the
25 cross-combinations.
The economic importance of fruit-tree cultivar self- and cross-pollination has grown.
Monovarietal plantations of self-incompatible
species have resulted in considerable financial
losses. Studies of several species have emphasized the improved yield that can be obtained by cross-pollination (Free and SpencerBooth, 1964; Godini et al., 1979; Socias i
Company et al., 1976).
European apricot cultivars traditionally
have been considered self-compatible (Bailey
and Hough, 1975), a hypothesis that has been
confirmed by testing many cultivars. No case
of self-incompatibility was reported in
Cappellini and Limongelli (1981) or Limongelli and Cappellini (1978). Self-incompatible
cultivars have been described by other researchers, however. Nyútjó et al. (1985) found
one self-incompatible accession among 23
cultivars tested, and Lamb and Stiles (1983)
described five such cases. Schultz (1948) found
the American cultivars Perfection and Riland
to be self-incompatible.
In the region of Murcia, Spain, the foremost
apricot-producing region of Europe, unexplained crop failures are frequent among local
cultivars. Egea et al. (1991) revealed selfincompatibility in two cultivars, and Garcia et
al. (1988) found pollen sterility in two others.
Both phenomena probably caused low fruit
productivity. The objective of our research
was to examine self- and cross-compatibility
in a group of Murcia apricot cultivars.
Three techniques were used to determine
whether self- or cross-incompatibility existed
among cultivars with overlapping flowering
periods:
l

Natural self-pollination. For each cultivar,
three branches with most flower buds in
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potassium phosphate. The pistils were stained
for 24 h, after which the epidermis was removed and the pistils squashed for observation (Linskens and Esser, 1957). An Olympus
BH2 microscope (Olympus, Tokyo) was used
with a BH2-RFL-T2 ultraviolet light source,
using an Osram HBO 100 W/2 high-pressure
mercury lamp (Osram GmbH, Berlin-Munich).
Pollen germination in the stigma was
classified as low (<15 grains), medium (15 to
40 grains), and high (>40 grains). The length
of the longest pollen tube was measured and
the tubes at the base of the style and in the
ovary were counted.
The mean fruit set percentages obtained
revealed two clear groups. The cultivars in the
first group-‘Velázquez Fino’, ‘Gitano’,
‘Pepito de1 Cura’, and ‘Velázquez Tardío’seemed to be self-incompatible, since there
was 0% fruit set (Table 1). The cultivars in the
second group-‘Carrascal’, ‘Candelo’, and
‘Pepito de1 Rubio’- had a sufficiently high
fruit set that confirmed their self-compatibility.
‘Moniqui Fino’ had a fruit set of 0.7%, or one
fruit from 153 pollinated flowers; this percentage was much too low to consider it selfcompatible.
Pollinating eight cultivars in the field with
their own pollen and with pollen from other
N

l

l

the balloon stage were selected. Open
flowers and late buds were removed, and
branches were bagged using water-proof
sulfurized or paraffin paper to avoid crosspollination. The bags were taken off after 8
weeks and fruit set was determined.
Field-controlled pollination. Controlled
pollinations among the cultivars being
studied were carried out, using the tree’s
own pollen and pollen of other cultivars
that bloom at about the same time. Before
pollination, pollen was collected from all
cultivars by desiccating the anthers in a
petri dish at ambient temperature. In the
field, branches were chosen that had an
average of 60 to 70 flowers in the balloon
stage. The flowers were emasculated to
prevent self-pollination. After 8 weeks, the
fruit were counted and the fruit set percentage was determined.
Laboratory-controlled pollination. During the first year, all crosses carried out in
the field were repeated in the laboratory to
compare the results. Since the laboratory
method was shown to be reliable, crossfertilization was carried out in the laboratory only during the following year.

Branches with ≈20 flowers in balloon stage
of the cultivars to be pollinated were cut and
placed in a plastic bag containing water. The
bags were transported to the laboratory in an
insulated ice chest. In a chamber where the
temperature was maintained at 20C, the branch
ends were put in beakers with a 5% sucrose
solution. The flowers were emasculated
immediately and left for 24 h before being
pollinated. The pollen was prepared as mentioned above.
At 12,48, and 72 h after controlled pollination, 15 emasculated flowers were picked
and placed in small glass bottles containing a
5% formaldehyde fixing solution at 40%, 5%
acetic acid, and 90% ethanol at 70% (FAA).
This solution is commonly used for fixing
pistils stored at 4 to 5C before being examined.
The pistils were washed and placed in an
autoclave for 30 min at 1 atm in a 5% sodium
sulfite solution to soften the flowers and facilitate their staining with 0.1% aniline blue in 0.1
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cultivars resulted in mean fruit set percentages
of 16% to 54% in compatible crosses (Table
2). These results confirmed the grouping determined by natural self-pollination (Table 1).
Self-pollination produced some fruit in all
self-incompatible cultivars except for ‘Pepito
de1 Cura’, although fruit set was low. No
cross-incompatibilities were found. Fruit set
for self-pollinated, self-compatible cultivars
was equal to that from cross-pollinations.
In 33 laboratory pollinations among the
eight cultivars studied, pollen germination
generally was good, and there was no relationship between the degree of germination
and cross-compatibility (Tables 3 and 4). The
average length of the longest pollen tubes was
2.2 to 8.9 mm after 12 h (Table 3); however,
there did not seem to be a relationship between
these values and cross-incompatibility. After
48 h, pollen tube length was more uniform
(Tables 3 and 4). The incompatible combinations had less pollen tube growth. In general,
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pollen tube growth rate decreased in selfincompatible combinations.
After 72 h (Table 4), many of the tubes had
penetrated the ovary, and it was not possible to
measure the longest pollen tube. The number
of tubes reaching the base of the style and the
ovary confirmed the field fruit set results
(Tables 3 and 4). No pollen tubes were found
in any of the self-incompatible cultivars.
In the cross ‘Pepito de1 Cura’ × ‘Pepito de1
Rubio’, pollen tubes were found at the base of
the style after 48 h, but not in the ovary. In the
cross ‘Velázquez Tardío’ × ‘Velázquez Fino’,
no tubes were found in the base of the style or
in the ovary after 48 h, although some were
found after 72 h.
The fact that five out of the eight cultivars
tested were self-incompatible is surprising,
because it is generally accepted that most
apricots are self-compatible (Cappellini and
Limongelli, 1981; Limongelli and Cappellini,
1978; Schultz, 1948; Suranyi, 1976), although

self-incompatible cultivars have been reported
(Egea et al., 1989; Lamb and Stiles, 1983;
Nyútjó et al., 1985; Schultz, 1948).
The self-incompatibility of these Spanish
cultivars might be the result of crossing two
apricot groups from Europe and North Africa,
as suggested by Crossa-Raynaud (1961). This
crossing might also explain the genetic variability observed among local apricots in the
Murcia region. This theory seems to be supported by the review of local cultivars carried
out by Egea et al. (1988).
The examples of self-incompatibility are
clear in the case of bagged branches and in the
case of hand pollination with the flower’s own
pollen. However, someresults, especially from
hand pollination, suggest a small degree of
compatibility, since low fruit set occurred.
With regard to hand pollination, there may
have been an error, or a flower, despite its
being emasculated, may have been visited by
bees. This result is more difficult to explain in
bagged flowers, however, although it only
occurred in ‘Moniquí Fino’ and at a low percentage. This case may be an example of
pseudocompatibility, which has been reported
as a nongenetic condition that is environmentally influenced by external (temperature) or
internal (flower age) conditions (Van Gastel,
1976).
Physiological factors can also influence
fruit set such as flower age. Young flower
buds do not yet have biochemical barriers,
which are no longer effective in old flowers
(VanGastel, 1976; Williams and Maier, 1977).
Similar results can also be obtained artificially
by keeping the flowers at specific temperatures during pollen tube growth (Williams and
Maier, 1977) or by heating the pistil at specific
periods (Hiratsuka et al., 1989).
In incompatible combinations, microscopic
examinations confirmed that there were no
pollen tubes reaching the ovary. Although one
case of cross-incompatibility has been described in local apricot cultivars (Egea et al.,
1989), no cases appeared in the 25 different
combinations of cultivars in our study.

149

Controlled cross-pollination gave fruit sets
that, although varied from one combination to
another, were in all cases sufficient to provide
a good harvest. There was no difference in
fruit set percentages obtained in self-compatible cultivars, whether self-pollinated or
inter-pollinated. This result contrasts with the
results in almond studies (Godini, 1981; Socias
i Company and Felipe, 1987; Socias i Company et al., 1976).
Our research confirmed the self-incompatibility of ‘Moniqui Fino’ and ‘Velázquez
Tardío’ previously reported by Egea et al.
(1989) and led to the discovery of self-incompatibility of ‘Gitano’, ‘Velázquez Fino’,
and ‘Pepito del Cura’.
In Murcia, the many self-incompatible
cultivars make cross-pollination necessary for
commercial apricot production. Low production in some cases cannot be explained solely
by self-incompatibility. Other factors,probably
related to flower biology, may also play an
important part.
Our results indicate that single-cultivar
apricot orchards should be avoided. In addition,
self-incompatible cultivars should not be used
in future breeding programs. Self-compatible
cultivars must be selected for breeding programs to increase apricot production and to
eliminate the need for planting additional cultivars as pollinizers.
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