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Abstract

Background and Obijectives: Mahaleb cherry (Cerasus mahaleb L.) belonging to the Rosaceae
family is a valuable native tree species of the Irano-Turanian region. Owing to its high drought
tolerance and remarkable ability to establish under harsh environmental conditions, it plays an
important role in the restoration and conservation of semi-arid mountainous forests. In addition,
it contributes to soil stabilization, enhances biodiversity, and serves as a resilient rootstock for
fruit trees in horticultural systems. Despite its ecological and economic importance, limited
information is available on the phenotypic performance of different genotypes grown under
uniform environmental conditions within a common seed orchard. Therefore, this study aimed to
investigate the influence of maternal habitat characteristics on the growth and productivity traits
of elite Mahaleb genotypes established in the Fereydunshahr seed orchard.

Materials and Methods: A total of 120 cuttings representing elite genotypes selected from six
natural habitats with contrasting ecological conditions, including differences in elevation, slope,
aspect, and soil properties, were evaluated over eight consecutive years in the Fereydunshahr seed
orchard. Two important vegetative traits, namely plant height (cm) and canopy diameter (cm),
were measured twice annually (spring and autumn) during the final three years of the evaluation
period. The average values recorded traits in the third year were used as the principal criterion for
identifying superior genotypes. In addition, the relationships between vegetative growth traits and
ecological characteristics of the maternal habitats, including annual precipitation, temperature,
slope, and altitude, were examined using Pearson’s correlation coefficient. Furthermore,
hierarchical clustering analysis using Ward’s method was performed to classify the 10 superior
genotypes based on their phenotypic performance.

Results: The evaluation of Mahaleb genotypes under uniform environmental conditions in the
Fereydunshahr seed orchard revealed considerable variation in plant height and canopy diameter
over the three-year assessment period. Significant phenotypic differences were detected among
the evaluated genotypes, indicating that both genetic and environmental factors of maternal
habitats substantially influenced vegetative growth. A very strong positive correlation was
observed between plant height and canopy diameter (r= 0.96), reflecting a coordinated pattern of
vertical and horizontal growth among the superior genotypes. However, there were no significant
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relationships between either trait and ecological characteristics (annual precipitation, temperature,
slope, and altitude. Hierarchical cluster analysis using Ward’s method separated the selected
genotypes into two clearly distinguishable groups. Genotypes assigned to Cluster 1 exhibited
significantly greater plant height and canopy diameter than those belonging to Cluster 2. These
results indicate that, despite cultivation under identical orchard conditions, the genetic
background of the genotypes and the environmental characteristics of their maternal habitats
continued to exert a pronounced influence on growth performance. The findings provide valuable
information for the establishment of improved seed orchards and for the identification of suitable
parental genotypes in future breeding programs.

Conclusion: For the establishment of improved seed orchards, it was recommended to combine
genotypes exhibiting vigorous vegetative growth with those demonstrating stable and consistent
reproductive performance. Such a breeding strategy can facilitate the production of high-quality
seeds that are well adapted to diverse environmental conditions. Forest stands established from
these improved seeds are expected to possess greater genetic diversity, enhanced adaptability, and
increased resilience to environmental stresses, thereby contributing to the long-term sustainability
of forest restoration and conservation programs.

Keywords: Seed orchard, Cerasus mahaleb genotype, maternal site, Pearson correlation,
clustering, phenotypic traits
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Table 1. Ecological characteristics of Cerasus mahaleb genotypes in the Fereydunshahr seed orchard

Site Name Aspect Slope Altitude  Annual Annual Soil type Climate Type

(%) (mabsl) Temp.°C Rainfall (mm)
East Spestan Valley West 40 2481 9.22 538.2 Deep and light soil  Mountainous climate
West Spestan Valleyl  South 30 2123 11.55 499.3 Well-drained soil Moderate
West Spestan Valley2  North 25 2425 9.58 532.1 Deep and moisture  Humid area
Durak West 20 1804 13.62 464.6 Semi-deep soil Temperate climate
Govehl West 40 2481 9.22 538.2 Good moisture High rainfall,
Goveh2 North 25 2425 9.58 532.1 Favorable soil Cold climate
Kahganak South 30 2123 11.55 499.3 Medium soil Semi-arid climate
Pashendegan North 25 2425 9.58 532.1 Brown calcareous ~ High altitude
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Table 2. Descriptive statistics of plant height in Cerasus mahaleb genotypes over three consecutive years.

Year Genotype numbers Mean (cm) Min (cm) Max (cm) SD(cm) SE(cm) CV (%)
Year 1 116 56.75 5.0 170 35.35 3.28 62.29
Year 2 116 60.79 10.0 170 31.92 2.96 52.51
Year 3 115 76.91 5.0 175 39.86 3.72 51.82

Fste Sl a3 e s 55 I8 b gU S o s Sl =¥ Jsas
Table 3. Descriptive statistics of canopy cover diameter in Cerasus mahaleb genotypes over three consecutive years.

Year Genotype numbers ~ Mean (cm) Min (cm) Max (cm) SD(CM) SE(CM) CV (%)
Year 1l 117 32.93 25 110 20.14 1.86 61.16
Year 2 112 42.12 5.0 120 30.81 291 73.16
Year 3 116 38.36 2.5 106.5 21.76 2.02 56.72
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Table 4. Means of plant height (cm) in base populations and selected genotypes of Cerasus mahaleb in the third
year originated from different habitats of Fereydunshar County, Iran

Habitat Name Genotype No Total Selected Base Population Selected plants Selection
Per/ habitat Plant No  Plantcode  Mean +SE#(cm)  Mean +SE (cm) Efficiency %
Goveh 4 24 G113 99.36+5.60 147.5+11.63 48.45
G183 99.36+5.60 128.3+6.20 29.00
P256 85.35+10.92 119.3+6.71 39.78
Pashendegan 3 18 P262 85.35+10.92 115.0+15.32 34.74
P286 85.35+10.92 101.8+6.87 19.27
Eastern Spestan Valley 3 18 ES333 83.69+7.89 123.645.53 48.74
Western Spestan Valley 2 12 WS421 70.10+14.82 121.2+5.94 72.63
K642 96.17+9.53 167.8+7.60 64.08
Kahganak 4 24 K661 96.17+9.53 123.445.14 17.92
K665 96.17+9.53 108.0+2.53 12.30
Total 16 96

#, SE=Standard error 5 lulk) glas

Table 5. Means of canopy cover diameter (cm) in base populations and selected genotypes of Cerasus mahaleb in
the third year originated from different habitats of Fereydunshahr County, Iran.

Habitat Name Genotype No Total Selected Base Population Selected plants Selection
Per/ habitat Plant No  Plantcode  MeanzSE # (cm)  Mean+SE (cm) Efficiency %
Goveh 4 24 G113 55.45+5.01 90.3+6.80 63.28
G183 55.45+5.01 101.5+11.44 83.87
P256 49.00+8.07 90.8+12.13 85.31
Pashendegan 3 18 P262 49.00+8.07 65.1+18.13 32.45
P286 49.00+8.07 66.3+6.29 35.31
Eastern Spestan Valley 3 18 ES333 41.92+5.72 63.248.33 50.76
Western Spestan Valley 2 12 WS421 41.80+11.63 100.6+8.35 140.67
K642 53.7046.75 63.0£7.39 20.94
Kahganak 4 24 K661 53.70+6.75 80.8+£3.71 50.47
K665 53.70+6.75 78.3+4.91 4581
Total 16 96

#, SE=Standard error  ,lutl glas
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Table 6. Correlation coefficients between growth traits and habitat characteristics of selected genotypes of

Cerasus mahaleb in Fereydunshahr seed orchard.

Traits Plant height Canopy diameter Precipitation Temperature Slope
Canopy diameter 0.96™

Precipitation -0.08 -0.04

Temperature 0.08 0.04 -0.99 ™

Slope 0.03 -0.01 0.63" -0.63"

Altitude -0.08 -0.04 0.99 ™ -0.99 ™ 0.63"

*, ** = Significant at 5 and 1% probability levels, respectively.
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Table 7. Cluster analysis and the names of Cerasus mahaleb genotypes in each cluster and mean comparisons

between clusters for plant height and canopy cover diameter in Fereydunshahr seed orchard.

Cluster ~ Genotype Code Plant height (cm) Canopy Diameter (cm)
Base population  Selected genotype Base population  Selected genotype
Clusterl G113, G183, K642, 95.43a 132.38 a 53.50a 84.12 a
K661, K665, P256
Cluster2  P262, P286, ES333, 81.12b 115.40 b 45.43b 73.80b

WS421

el Cs g oses ool Sls gme BMusl 5 gy samaplas g a5y Dl Gy

Different letters in each column indicate statistically significant differences based on the t-test.

The habitat of genotypes is presented in Table 4
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Figure 2. Dendrogram of the 10 top genotypes of Cerasus mahaleb derived by Ward method using height and
canopy diameter in Fereydunshahr seed orchard.

The name of the habitat of genotypes is presented in Table 4
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