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Fruit and Seed Size Variability of Fraxinus Ornus Subsp. Cilicica
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ABSTRACT

In this exploratory study, the interpopulation variation of samaras (fruits) and seeds of Fraxinus ornus subsp. cilicica,
an endemic tree in southern Turkey, and the effect of climate and geographical distribution on the samara and seed traits
were investigated for eight provenances. Provenances varied greatly in terms of samara and seed traits. The average
weight of samaras from the eight provenances was 0.030 g (weight of 1,000 seeds =30 g). Provenances with the heaviest
and lightest samaras, on average, were Menzelet (0.036 g) and Egirdir (0.024 g), respectively. The average length and
width of samaras were 24.11 mm and 4.89 mm, respectively. The greatest variability was observed in seed weight. The
average weight, length, and thickness of seeds were 0.018 g, 9.16 mm, and 1.66 mm, respectively. Among the eight
provenances, the widths of samaras decreased significantly with altitude. Precipitation did not significantly affect the
traits of either fruits or seeds. Temperature significantly correlated only with the widths of samaras.
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INTRODUCTION

Fraxinus ornus subsp. cilicica, the Taurus Flowering
Ash, is an endemic tree that is scattered in the Taurus
Mountains of Southern Turkey. Its height is usually 8-10
m, but it grows as high as 20 m [1, 2]. The tree prefers
sunny southern slopes in karstic areas and grows between
350 and 1,500 m. Its ornamental value is a result of its
beautiful flowers, foliage, and interesting crown shape [3].

F. ornus (Oleaceae), also known Manna ash [4], is an
insect-pollinated tree [5]. Its fruits are elongated, winged,
single-seeded samaras that are borne in clusters [6].
Breeding populations of F. ornus contain both males and
hermaphrodites, and only hermaphrodites produce fruit [7,
8, 9].

Seed size varies greatly within the species. Many
factors affect seed size, including genetic traits, plant
height, growth form, dispersal mode, shade, environmental
stresses, geographic location, and climate [10, 11, 12].
Basic knowledge of the seed morphology of a plant is
necessary for proper seed handling and for the generative
production of that species. Seed morphology can also aid
in the identification of physiological characteristics. For
example, the type of seed-covering structure often helps to
predict tolerance or sensitivity of seeds to dehydration.
Seed size often affects germination, initial seedling size,
and seedling survival rate [13, 14].

The main objective of this exploratory study was to
describe the interpopulational variation of fruits and seeds
of F. ornus subsp. cilicica and the effects of climate and
geographical distribution on F.ornus subsp. cilicica seeds.

MATERIALS AND METHODS

Samaras were collected from eight provenances in
Turkey (Table 1) during the first week of November 2007.
In the laboratory, samaras were dried to approximately 8%
moisture content (MC). The MC of seeds was determined
by incubation in a low-temperature oven for 17 hours at
104 + 1°C [15]. MC was expressed as a percentage of the
fresh weight of the seed.

One hundred samaras from each provenance were
randomly selected, and for each samara, seven traits were
measured (Table 2; Figure 1). The weights, lengths,
widths, and thicknesses of samaras were measured, the
pericarps were removed, and the weights, lengths, and
thicknesses of seeds were measured.
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Table 1. Sources of seed material used in the study.

Mean Mean
Altude
Provenance Latitude Longimde Precipitation | Temperamire
{aap

fem) )
(Menzelet 3T 36750 T00 B21.3 15.5
[ agsakholuk 37736 36724 1150 15222 13.0
Boztoprak 7R 36718 950 | 1477.2 14.2
[Hizigi iTele 36730 1,400 13629 1.2
Kozan ATeRl 35952 380 | 941.7 18.0
Pozant 3T 34753 1,150 9169 11.2
Glndogmug 36749 32700 950 13896 13.4
Egirdir 37044 30°50 1,450 | 10474 9.6

Table 2. Traits of samaras and seeds of F. ornus subsp.

cilicica.
Trait Accuracy
Samara Weight 0.001¢g
Samara Length 0.01 mm
Samara Width 0.01 mm
Samara Thickness 0.01 mm
Seed Weight 0.001¢g
Seed Length 0.01 mm
Seed Thickness 0.01 mm
Width of Samara
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Figure 1. Measurement of traits of samaras and seeds.

Statistical Analysis

Mean values of traits for fruits and seeds were calculated
for the eight provenances. Analysis of variance was
applied to the calculations to test statistical hypotheses.
Duncan’s new multiple range test was used to demonstrate
differences or similarities between studied populations.

Pearson’s correlation coefficients were calculated to
investigate the relationships between seed weights and the
other traits for each provenance, as well as the
relationships  between seed traits and altitude,
precipitation, and temperature.

RESULTS

The eight provenances exhibited great variability in
terms of traits of both samaras and seeds (Figure 3). The
average weight of samaras from the eight provenances was
0.030 g (weight of 1,000 seeds = 30 g). The provenances
with the heaviest and lightest samaras, on average, were
Menzelet (0.036 g) and Egirdir (0.024 g), respectively.

The average length of samaras was 24.11 mm. The
provenances with the shortest and longest samaras, on
average, were Kozan (21.13 mm) and Egirdir (27.97 mm),
respectively. Egirdir, the provenance with the longest
samaras, also had the narrowest samaras (average of 3.94
mm). The average width and thickness of samaras were
4.89 mm and 1.91 mm, respectively.

The greatest variability was detected in seed weight.
The provenance with the heaviest seeds, Diizigi. had an
average seed weight that was almost twice that of the
provenance with the lightest seeds, Egirdir. The variation
in seed length between provenances was relatively small.
The longest and shortest seeds, on average, were from
Menzelet (9.77 mm) and Kozan (8.49 mm), respectively.
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Figure 2. Samaras and seeds of F.ornus
cilicica from eight different provenances.

subsp.
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Table 3. Samara and seed size traits from eight
provenances.

Table 5. Correlation of quantitative traits of F. ornus
subsp. cilicica seeds with altitude, precipitation, and

" Values oa the same colume followed by the same small lerer are not significantly differens at p < 0.05, Dunean’s sest.

Samara weight was the trait that had the greatest
effect on seed weight in all provenances. Samara length
was positively correlated with the seed weight in three
provenances, Pozanti, Diizi¢i, and Cagsaklioluk.
Although the width of samaras generally had no effect on
seed weight, one provenance, Menzelet, showed a positive
correlation between the two. Thickness of samaras, and
length and thickness of seeds, was positively correlated

with seed weight in all provenances.

Table 4. Correlation of seed weight and quantitative
traits of F. ornus subsp. cilicica.

Correlation coefficient
Samara Samara Samara Samara Seed
Provenance Seed Length
N | Weight | Length Width | Thickness Thickness
Egirdir 100 0.94* 0.05 011 0.87* 0.70* 0.85*%
Menzelet | 100 0.91* -0.17 0.55% 0.66* 0.67% 0.67*
Giindogmus | 100 0.96* 015 0.20 0.73* 0.40* 0.80%
Kozan 100 0.87* 0.08 -0.03 0.63* 0.70% 0.56%
Pozanti 100 0.95* 0.30% 0.19 0.86* 0.70* 0.85*
Diizigi 100 0.93* 0.50* -0.13 0.40* 0.66* 0.58*
Boztoprak | 100 0.94* 0.08 -0.00 0.70* 0.59* 0.67*
Cagsakholuk| 100 0.94% 0.58% 0.02 0.79% 0.72% 0.82%
Overall 800
*Correlation is significant at the 0.01 level.
Among the eight provenances, samara widths

significantly decreased with altitude. Precipitation did not
significantly affect either fruit or seed traits. Among the
samara and seed traits, seed weight had the highest
correlation with precipitation (» = 0.50). Temperature had
a significant positive correlation with samsara width. A
relatively strong negative correlation was observed
between temperature and samara length.

[T R [ R — Seed Seed Seed temperature.
Provenances Werght Length Width Thickness Weighe Length | Thickness Camara Samara Samara Samara Seed Seed Seed
= (mm) (o) {mm) (gl () () Weight Length Wedth | Thackness | Weighr Length | Thackness

MMenzeler 00363 1364b i49a 1o94¢ 0.020b 4773 1.68 be [ Altnsde 007 054 0.73% 07 a17 046 0.05
¢ adsakholuk| 0.026 de 2313d 197 b 163d D015 de 9 .00 be 139d 022 034 014 009 050 002 0.02
Dozoprak 0.032¢ 2385¢cd Fl4b 2083 0020k F.34 a3k 1.75 ab Mean Temperamre | 0.0% -0.63 0,74% [§) 004 037 0,05
Diizigi 0.035 ab FERET] 157e T07ab | 00Zia 9063 1904 “Coepelation fs significent at the 0.05 fevel
Kozan 0.027d Il.13e 509k 1.95¢ch 0005 de 48 ¢ lialc
Pozan 0033 be 301 be i02b 2.03 abe 0019 be BdTe 1.78 ab
Ciiindogmus | 0,027 d 1a7d 189 [191¢ 0017ed o6 c 169 be DISCUSSION
Toele  |00me 787|344 | 1654 [0one  [sesa | 1434 Seed size plays a vital role in the ecology of plant

Average | 0.030=0.078 | 23.1145.26 | 3.89=0.73 | L91=0.031 | 0.01850.000 | 9.16=124 | 1.66+0.32 SpeCieS [1 1] Both the Shape and size of seeds varies

greatly both across and within species [16, 17, 18].
Genetic traits and environmental factors are the major
determinants of seed size and shape [11, 12].

Based on the metric traits of both samaras and seeds of
F. ornus subsp. cilicica, the eight provenances differ
significantly (Figure 2; Table 3). Both samara and seed
weights particularly varied between provenances. This
result is consistent with the hypothesis that variation
within a habitat is one of the factors that shapes seed
morphology [11].

One factor affecting seed size is the amount of
exposure to solar radiation [17, 19]. In some studies,
larger seeds were associated with shaded habitats [20, 11].
In agreement with this hypothesis, the heaviest seeds
(from the Diizigi provenance) were collected in mixed
forests from shady regions on a northern slope.

Seed mass affects germination ability [21]. Consistent
with this hypothesis, the provenance with the lightest
seeds, Egirdir, demonstrated the lowest germination rate
(unpublished data). The eight provenances generally
exhibited similar samara shape (Figure 2). Based on
biometric values, the seeds of F.ornus. subsp. cilicica
from the Egirdir provenance can be easily distinguished
from those of the other provenances.

Seed mass is highly dependent on environmental
conditions during seed development [22, 23]. For
example, drought stress during seed development
decreases seed size [24]. Further studies are needed to
determine the effects of environmental conditions on F.
ornus subsp. cilicica fruits and seeds.
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