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Tablel. Name and some important vegetative and fruit characteristics of local commercial apricot cultivars (female parents)

Cultivar ) Important characteristic e S Fertility S0\
ST e i 8 6 G sle UL s ST o 0 ¢SS B 0 n e Sl U (Jib iy 000 28 (la i b ol St g3 b
Shams = Vase-shaped tree with spreading branches, grows up to four meters tall, heart-shaped fruit, light cream skin with red speckles, — Self-incompatible & ;L.ts
white flesh, freestone
;UTwu,,:ﬁbg}a;é},&)gr;uﬁ}@ﬁ&)awwl,\ﬁeﬁwgubﬂcw)tg,;ﬁféuﬁug@\?@)grﬁ
Shahroudi 5,z Vase-shaped tree with spreading branches, medium height (up to five meters), juicy and elongated fruit with cream-colored skin ~ Self-incompatible & ;L.ts =
and flesh, a red blush, and sweet flavor, freestone
15T an YL 5 o3 0335 o n S8 5 Sy 55 LS s 0 e gy B 53 o gt p il 03 8 4 sla 4l L el sty p
Ordoubad sLss,l  Vase-shaped tree with semi-spreading branches; medium height (up to 5 meters), large fruit with yellow skin and flesh, high ~ Self-incompatible & ;L.ts =

sugar content, freestone

Table 2. Name and some important characteristics of apricot cultivars imported from Napoli, Italy (pollen donors)

(o ) Wl (J b 51 G155 6 8T2,5 ol g sl S 5 el =Y Jyur

Cultivar I3

Important characteristic i Sis

Fertility

So90b Card

Palumella e gl

San Castrese 05 fiuS Sy

Cafona ity

Vitillo s

Ol jor ¢S o 3L b a5 )b i S e 5 K0, il Lol e 0,5 355 o gy cdan gie 03101 L 5 0S50 5L 5 YU s Shee tdaw e Ly )8
o g0 A8
Moderate growth vigor, high and consistent yield, elongated and medium sized fruit, dark yellow skin with a red blush,
light orange flesh, very firm, moderate sugar content
SN IR JIC I IS G PR PR S PP St S SR NE PTG PN TS SN W AP LR I V-SRI
Vigorous growth, open tree canopy, high and consistent yield, medium to large sized fruit, spherical, and dull yellow,
flesh is light orange with a very firm texture, moderate sugar content and aromatic
) . bﬂeﬂ&u}&ij%:)jndﬁ}n‘,&dAJ:iScéig;U_Lu)ha#Lqu)gP@:)l?cCU.]_QMJZAL;-.}J;«?LY\{JJ_}Q)AE
High growth vigor, moderately spreading canopy, good and consistent yield, small to medium sized fruit, elongated-
ovoid, light yellow and medium firmness.
2353 55 b (b33 o etS oy 035 588 5 0 b Al sl 5 LSS o L 555 @-’)‘f*if&lfgi 3305 (A2l b da e gy A,
Moderate vegetative growth with heavy, uniform bearing fruit on one-year-old shoots and perennial spurs, with large,
elongated-ovoid, and orange-yellow fruits with red blush at the tip, deep orange flesh, very firm, aromatic, and of high
taste quality

Self- fertile

Self- fertile

Self- fertile

Self- fertile

BESITr

BYSITr

BESLEY

BYSLET
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Fig. 1. Mean comparison for the mean pollen germination percentage of apricot

genotypes. Columns with similar letter are not significantly different at the 5% probability

level-using Duncan’s Multiple Range Test.
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Table 3. Analysis of variance for fruit set rate after controlled polination, blooming onset
and blooming duration of blooming in studied promising apricot hybrids

&o3T 4y (234 S 5T (2340555 0555 s Sk 0 gue O o
S.0.V. Ol k5 pse df Blooming onset  Blooming duration  Fruit set rate
Year (Y) Jl 1 177.85 0.17 16.78*
Replication/Y BWRRS 4 0.35 0.11 1.61
Genotype (G) S5 8 55,53+ 5.62¢ 1157.10%
Y xG o ssx d 8 17.47+ 2.79* 14.81*
Error s 32 0.85 0.61 4.82
CV (%) oS s b A3 - 19.93 6.25 15.94

..w;Sv_,.u);@Ju:;-lch.d,;)\;@u%:;«{:eze:e,%

* and **: Significant at the 5% and 1% probability levels, respectively.
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Table 4. Mean comparison for blooming onset (days after early-flowering control) and

blooming duration and fruit set rate of apricots hybrid genotypes in 2019 and 2020

Gan) 238 ST (ay) (23 65055 sb

Ju Blooming onset Blooming duration (1) Gk gan Ol 50
Year (day) (day) Fruit set (%)
2019 6.40a 12.40a 14.30a
2020 2.80b 12.60a 13.20b

Jlozt o 53 o SSl5 glatals L 05T plial ksl (o LSS D5 (1ol 457 0 2 55 ¢ o SoLs

I Gl e Sl s o o)
Means, in each column, followed by the same letter are not significantly different at
the 5% probability level-using Duncan Multiple Range Test.
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Table 5. Mean comparison for blooming onset, blooming duration and fruit set rate of
apricot genotypes
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Table 6. Pistils percentage with pollen tubes reached to the ovary after self-pollination

Genotypes

]

Self-pollination status

L;'U“é\objfé_}i- Crd g

d}SS}.&l{&L&;;bwié
* O dades J=lsa oéjf
Pistils with pollen tube
reached to the ovary (%)*

SHAR-06 Self-compatible S8 5ls 100
SHAR-51 Sl s 75
SHAR-57 Sl s 100
SHAR-64 S8 lus = 90
SHMS-26 S8 lus = 72
SHMS-65 S lus = 58
SHMS-88 Sl s 43
Shams s Self-incompatible SE 5Luls 0
Shahroudi ss9,2  Self-incompatible & 5Lls 0

REG-IPUOMER a.\.‘»c:w 6&;:\; JS slaws 4 Wi Olesss 4 a;Jf dILoT js 8 U’J_Lh;;l.a Sy S Sl
*Calculated based on the ratio of the number of pistils with pollen tube reached the ovary to the total number

of pollinated pistils.
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Fig. 4. Fluorescent microscopic image of self-pollinated pistils in self-compatible
genotypes (studied hybrids) and two self-incompatible control cultivars
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Fig. 3. Agarose gel electrophoresis of PCR products using SRc (F+R) primer to identify
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Evaluation of Phenological and Reproductive Traits, and Determination of Self-
Compatibility in Apricot (Prunus armeniaca L.) Promising Hybrids
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ABSTRACT
Gharesheikhbayat, R. 2026. Evaluation of phenological and reproductive traits, and determination of self-
compatibility in apricot (Prunus armeniaca L.) promising hybrids. Seed and Plant, 42, pp.37-57 (in
Persian).

Apricot (Prunus armeniaca L.) is a temperate fruit crop of high horticultural and
economic value, exhibiting high adaptability to different climatic conditions across Iran.
To develop new self-compatible genotypes, seven promising hybrid genotypes were
selected between 2011 and 2012 from crosses between local commercial cultivars
(Shams, Shahroudi, and Ordoubad) and four foreign self-compatible pollen parents
(Palumella, San Castrese, Cafona and Vitilo). The experimental orchard was established
in 2016 at the Meshkin-Dasht Horticultural Research Station, Karaj, Iran. Data analysis
over two consecutive fruiting years, 2019 and 2020, confirmed the self-compatibility
genotype and phenotype of the hybrid genotypes. Significant differences (p < 0.05 and p
< 0.01) were observed among genotypes as well as significant genotype x year
interactions for bloom onset, bloom duration, and self-pollinated fruit set. The average
blooming duration was about 13 days, and the average fruit set following self-pollination
was more than 17%. These traits are important for commercial apricot production. The
mean pollen germination rate of 48% indicated that these hybrids had high fertility
potential under self-pollination conditions.

Keywords: Apricot, phenology, pollination, pollen tube, Sc-allele, breeding.
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Introduction

Pollination is very important for economic fruit production in the Rosaceae family,
particularly for apricot. While self-incompatibility serves as an evolutionary strategy for
genetic diversity, it presents a significant challenge in modern, single-cultivar orchards by
limiting fruit set. Consequently, effective pollination management such as planting cross-
compatible cultivars or adopting self-compatible cultivars is essential to maximize fruit yield
without expanding cultivation area. Recent research highlights the importance of identifying
self-compatibility in various apricot genotypes. Zarrinbal et al. (2018) confirmed self-
compatibility in some apricot genotypes, including the Iranian hybrid AD731 and European
cultivars, Canino, San Castrese, Palumella and Cafona. Furthermore, molecular
advancements have strengthened these efforts. Liu et al. (2018) utilized S-RNase primers to
identify S-alleles in Chinese apricot genotypes, distinguishing between self-incompatible and
self-compatible types. To overcome the economic constraints imposed by self-
incompatibility (SI) in local apricot cultivars in Iran, crossbreeding scheme has been design
designed and implemented.

The objective of this research was to evaluate the phonological and reproductive traits,
and determination self-compatibility of seven apricot hybrid genotypes.

Materials and Methods

Seven apricot hybrid genotypes, selected from a crossbreeding program aimed at
developing superior self-compatible genotypes, were evaluated in an experimental orchard in
Meshkin-Dasht Research Field Station, Horticultural Sciences Research Institute, Karaj, Iran.
These genotypes were derived from crosses between Iranian local apricot cultivars; Shams,
Shahroudi, and Ordoubad as female parents and four Italian commercial cultivars; Palumella,
San Castrese, Cafona, and Vitillo as pollen donors. For the purpose of further testing and
reporting, the studied hybrids are designated as SHAR-06, SHAR-51, SHAR-57, SHAR-64,
SHMS-26, SHMS-65, and SHMS-88, considering their maternal lineage.

Phenological traits were recorded based on the percentage of open flowers on the canopy.
Onset of blooming was defined when 10% of flowers were open and the end of blooming
(petal fall) stage was recorded when approximately 80-90% of the petals had abscised from
the flowers, in accordance with the BBCH-scale; stone fruit. Self-compatibility was evaluated
by bagging branches for controlled self-pollination and recording final fruit set under field
conditions (Burgos et al., 1993).

Pollen viability was verified through “in vitro' germination on standard agar media, and
pollen tube growth in self-pollinated pistils was monitored on cut branches using aniline blue
fluorescence microscopy. Finally, S-alleles were determined via PCR-based S-RNase
genotyping following the specific consensus primer protocols established for apricot.

Results and Discussions

The results revealed significant (P<0.05%) differences in fruit set among the studied
apricot genotypes. Genotype SHAR-06 exhibited the highest fruit set, whereas control
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cultivars showed significantly lower values. This variation in fruit set is a critical factor in
apricot breeding, as it often reflects the level of self-compatibility or the efficiency of pollen-
pistil interactions. The observed differences in fruit set could be attributed to the genetic
variation in S-alleles, which governs self-incompatibility (SI) in Prunus armeniaca (Andres
and Duran, 1998). Higher fruit set percentages in certain genotypes suggest a higher potential
for self-compatibility, a trait highly sought after in intensive orchard management (Zarrinbal
etal., 2018).

Significant differences were also observed in the timing of blooming. The timing of
blooming is a genetically controlled trait influenced by environmental factors such as
temperature. The mean blooming onset varied from 1 to 8.5 days after early flowering control
cultivar. Furthermore, the blooming duration (flowering period) showed significant
differences among genotypes. Genotypes with a prolonged blooming period, such as SHMS-
26 and SHMS-65 might provide a wider window for successful pollination, which could
potentially mitigate the risks of environmental stresses during flowering stage. The
relationship between blooming onset and duration is a key component of the flowering
phenology that determines the synchronization of pollen availability and stigma receptivity
(Milatovi¢ et al., 2013).

In conclusion, the significant variation in phenological traits and fruit set among the seven
apricot hybrid genotypes indicated wide genetic basis for these traits. The genotypes that
showed stable blooming onset and duration combined with high fruit set should be considered
for being used in apricot breeding programs for development of self-compatible apricot
hybrids.
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