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SEED GERMINATION CAPABILITY OF ASTRAGALUS AQUILANUS, 

AN ENDEMIC SPECIES IN THE CENTRAL  APENNINES  (ITALY)

Material and Methods  

The aim of this research focused on the use of pre-treatments to improve seed germination of Astragalus aquilanus Anzalone, an endemic species to the south-central

Apennines (Italy) with few populations in Abruzzo and Calabria. A. aquilanus is included in the IUCN Red List as Data deficient (DD) and it is a priority species in Annex II of the

Habitat Directive and is protected by regional laws (n.45/79 and n. 66/80, Abruzzo). Experiments were carried out in the Majella Seed Bank (Botanical Garden Michele Tenore,

42° 2' 59'' N; 14° 11' 34''E; 650 m a.s.l., Italy). Freshly-matured seeds (n = 3000) of the considered species were randomly collected from the wild population growing on

Monteluco di Roio (980 m a.s.l, L’Aquila) in August 2013, during the fruiting period and immediately before dissemination (9, 10).

Morphometric measurements and a viability tetrazolium test were carried out on 20 seeds to characterize the ecology of germination. In particular, seed length (L, longest

axis), width (W, intermediate axis) and thickness (T, shortest axis) were measured (11). From these data, seed surface (measured by Axiovision), volume (V = S x T), density (D

= SM/V) and the ratio S/SM (surface/mass) were calculated. To characterize seed shape, the Eccentricity Index (E.I. = L/W) was used (12) (Tab. 1). The tetrazolium tests was

carried out on 100 seeds(13). A seed germination experiment was carried out on seeds transferred to an agar medium (1%) and with pH 5.8 and temperature of 20°C. Each of

the considered treatments consisted of four replicate of 20 seeds. In particular, control treatments (dark and light, 12/12), pre-treatment with H2SO4 (96%) for 5 minutes, pre-

treatment with H2SO4 (96%) for 20 minutes, and seed piercing were carried out. The Weibull function was used for characterize the dynamics of germination (14).
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Introduction

Endemic species are a significant feature of the Mediterranean mountains (1) because of the high number of speciation events that

occurred (2). Moreover, Mediterranean mountains are considered one of the most threatened ecosystems in Europe (3). Thus, many

efforts should be addressed to improve the conservation strategies for Mediterranean mountain species, considering that the survival

of endemic and threatened species is based on different and complementary conservation approaches and techniques (4). In particular,

the germination protocol for species characterized by small populations and for those species which data are missing could be an

important step in this direction. Moreover, reinforcement projects of the wild populations by individuals raised ex situ can reducing

the risk of extinction of threatened species (5). However, each species has particular requirements for seed germination as a result of

adaptive radiation into patchy and changing environments (6,7,8).

Results and Discussion

The genetic diversity of local ecotypes is maximized when plants are multiplied

from seed (15,16). Our results show a physical dormancy (seed coat impermeability

to water) for Astragalus aquilanus, already observed in other species of the same

genus (17, 18). The tetrazolium test shows a viable seeds percentage of 97%.

The considered pre-treatments promote seeds germination in A. aquilanus. In

particular, among the considered pre-treatments, the seed piercing determined the

highest percentage of germination (98.7 ± 0.5 %). However, this pretreatment is

not suitable because the hypodermic needle used to pierce the integument also

impairs the cotyledons, consequently does not allow the healthy development of

seedlings. On the whole, the best result for the interruption of dormancy is

determined by the chemical scarification with concentrated sulfuric acid at 96% for

20 minutes. After this pre-treatment, the percentage of germination is 93.8±7.5%

and the half-germination time (T50) 3 days (Fig. 5).

The obtained results can be used to define the germination protocol which in turn

can be applied in reinforcement projects for the wild populations of A. aquilanus

as a means of reducing the extinction risk.
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E.I

2.87 ± 0.38 1.90 ± 0.15 0.86 ± 0.11 5.49 ± 1.02 3.66 ± 0.78 0.74 ± 0.14 1.39 ± 0.26 1.51 ± 0.19

Tab. 1 Seed traits for Astragalus aquilanus (L = length; W= weight; T= thickness; S= surface; V= volume; D= density; Ratio S/SM =ratio

surface/ mass; E.I. = Eccentricity Index) (mean ± st.dev, n = 20).

Fig. 2 Seed of Astragalus aquilanus

Fig. 3 A seed of Astragalus aquilanus

red colored (vital) after the

tetrazolium test

Fig. 1 Astragalus aquilanus in the

natural environment

Fig. 4 Seedling of Astragalus aquilanus in a

Petri dish

Fig 5 Dynamics of germination for Astragalus aquilanus in the

considered pre- treatments .

1: control treatment dark 

2: control treatment whit light photoperiod 12/12 

3: 5 min pretreatment whit H2SO4

4: 20 min pretreatment with H2SO4

5: seed piercing

Fig. 7 Seedling transferred to soil
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Fig. 6 Percentage of germination for Astragalus

aquilanus in the considered pre-treatments.

Values with the same letters are not significantly

different (ANOVA, Tukey test, p> 0.05)
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