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ABSTRACT. Medlar is rarely propagating by seeds because the endocarp of 

medlar is quite hard, representing a mechanical barrier to the embryo. The 

objective of this study was to evaluate the seeds characteristics of medlar 

through physical and mechanical observation, with regard to endocarp 

penetration force on two categories of seeds (dry and wet samples), before 

and after sandblasting. Tegument sandblasting has reduced the length of 

medlar with 7.89%, the width of seeds with 8.11% and the height of medlar 

seeds with 14,87%. The penetrating force of endocarp in medlar seeds is 

considerably reduced from the dry sample to the wet sample (8,1-23,4% 

decrease) and, respectively, to the seeds subjected to the blasting process 

(13,1-22,69% decrease). In conclusion, tegument sandblasting and seed 

wetting can be two processes that reduce the germination time of medlar 

seeds. 
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INTRODUCTION 

 
Medlar is the fruit of Mespilus germanica L. in Rosaceae the family. Medlar 
fruit has been of recent interest for its edible fruits (Haciseferogullari et al. 
2005). The fruits are subglobose, large, about 5 cm across, and brown when 
ready to eat; the seeds, 5 in number, are covered with a lignified tissue of 
reddish-brown color, thick, they occupy a large part of the fruit volume 
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(Cosmulescu et al. 2019, 2020). M. germanica may be propagated by seed 
and thus its genetic diversity is considerable, but also by grafting (Scrieciu et 
al. 2019). Medlars are usually grafted onto quince or hawthorn rootstocks. 
Their seeds are rarely planted because they are slow to germinate and grow 
(Khadivi et al. 2019). Medlar has a long and complex double dormancy within 
the seed and this can only be broken after lengthy periods of pre-treatment. 
In many taxa the endocarp plays an important role in seed dormancy by 
determining seed germination (Choi et al. 2017). In medlar, the endocarp is 
quite hard, representing a mechanical barrier to the embryo. The knowledge 
of the shell hardness is essential for propagation. The influence of shell 
hardness has also been studied in other species too. Seeds of many Prunus 
species have two different types of dormancy; internal (embryo dormancy) 
and external (endocarp dormancy) (Ghayyad et al. 2010). Several 
mechanical scarification and removal of the endocarp increases germination 
in some Prunus species (Ghayyad et al. 2010, Pipinis et al. 2012, Mahmoud 
et al. 2020). The objective of this study was to evaluate the seeds 
characteristics of medlar through physical and mecanical observation, with 
regard to influence of wetting and sandblasting on endocarp penetration 
force. 
 
 
MATERIALS AND METHODS 

 
Medlar seeds (N1 genotype) were used. The seed characteristics were determined 
for 25 seeds. Determinations on morphological characteristics of medlar seeds were 
conducted on two categories of seeds, namely dry samples and wet samples. The 
wet sample is the sample consisting of seeds placed in stratification. Length (L), 
width (l) and height (h) of seeds were determined for dry and wet samples, 
respectively, (before) and after blasting (final) using the Klass digital model caliper 
(150 mm; accuracy 0.01 mm). The determination of endocarp’s penetration force 
was carried out using the Lloyd Instrument universal mechanical testing machine, 
with specialized Nexygen software. For blasting of seed samples, a cylindrical box 
Φ100 x 118 was used, equipped with a drive shaft, sorted gravel 3 - 6 mm, 
granulated abrasive paper, variable rotational speed of 60 - 100 rot/min, and the 
blasting time for each type of sample (dry; wet) 90 - 120 min (experimentally 
determined, until the dimensions decrease by 0.7 -1 mm). Penetration of the 
samples was performed with a stainless steel needle (Φ4, with a peak angle of 15o) 
in two areas: * 1 in the excrescence zone and * 2 in bilaterally symmetrical areas 
with respect to the excrescence (Figure 1). Penetration depth is 1 mm, and the  
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Figure 1. Measurement of medlar seeds sizes at identified genotypes (original). 
 
 
penetration speed is 1 mm/min. Data were subjected to analysis of variance using 
the Minitab software (Minitab, Inc.) 
 
 
RESULTS AND DISCUSSIONS 

 
Inside the medlar fruits the seeds in number of 5, being placed in the middle 
of the fruit, in the shape of a star. Medlar seeds are reddish brown, and in a 
side view, the seeds have an almost triangular shape. The slightly arched 
dorsal margin is wide and is often characterized by a V-shaped central 
groove. On lateral portions there are ridges of different thickness. The ventral 
part is usually characterized by a small ridge. The seed surfaces are 
irregularly corrugated and porous (Figure 1). The results obtained on the 
size of medlar seeds and the penetration force are presented in Table 1 and 
2. Medlar seeds were measured in the initial form, these having an average 
value of length of 12.16 mm, with variation limits between 11.31 mm and 
13.27 mm, and with a coefficient of variation of 5.87%. After sandblasting 
the seeds were measured, thus the average length of recorded a value of 
11.20 mm, which shows that after sandblasting the length of medlar seeds 
were 0.96 mm shorter than the original shape (7.89% decrease). The width 
of seeds had in the initial form an average value of 9.49 mm, the lowest 
value being 9.06 mm, with a low coefficient of variation of 3.92%. After 
sandblasting, the average value obtained for seed width was 8.72 mm, thus  
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Table 1. Determination of medlar seeds size (mm) in N1 genotype before and 
after sandblasting. 

 

 

*SD = standard deciation; CV% = coefficient of variation 
 
 
Table 2. Determination of penetration force (N) of medlar seeds. 
 

 

*SD = standard deviation; Min = minimum; Max = maximum; CV% = coefficient of variation. 

 
 
resulting in a difference of 0.77 mm smaller than the initial seed width (8.11% 
decrease). Pollmann and Jacomet (2012) obtained similar results for the 
dimensions of medlar seeds, the average of the values obtained was 9.7 
mm for the length, and 7.1 mm for the width of seeds. In a study by Khadivi 
et al. (2019) seed length varied between 5.65 and 10.93 mm, while seed 
width ranged between 3.91 and 8.23 mm. Sulusoglu-Durul & Unver (2016) 
observed that seed length and seed width ranged from 10.40 to 12.50 mm 
and 6.40–9.00 mm in medlar genotypes, respectively. The height of medlar 
seeds had an initial average value of 5.58 mm, with a coefficient of variation 
of 8.97%, and after sandblasting the thickness of medlar seeds recorded an 
average value of 4.75 mm (14.87% decrease). It turns out that medlar seeds 

Characteristics 
Length (mm) Width (mm) Height (mm) 

initially final initially final initially final 

Seeds of  
N1 genotype 

Mean  12.16 11.20 9.49 8.72 5.58 4.75 
SD 0.71 0.61 0.37 0.38 0.50 0.55 
Minimum 11.31 10.53 9.06 8.48 4.71 3.84 
Maximum 13.27 12.09 10.11 9.46 6.15 5.38 
CV% 5.87 5.48 3.92 4.31 8.97 11.63 

 Characteristics Penetration force before 
sandblasting [N] 

Penetration force after 
sandblasting [N] 

Dry 
samples 

Area  *1 *2 *1 *2 
Mean ± SD 48.56±4.50 34.54±3.10 37.54±4.42 27.37±2.54 
Min./max. 43.9/52.87 30.96/36.43 33.38/42.18 25.89/30.3 
*CV% 9.26 8.99 11.77 9.27 

Wetted 
samples 

Mean ± SD 37.17±1.90 28.94±0.93 31.99±1.10 25.14±0.83 
Min./max. 35.35/39.14 28.08/29.93 31.09/33.21 24.44/26.05 
*CV% 5.11 3.22 3.42 3.29 
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have small dimensions, of 12.16 / 9.49 / 5.58 mm, and the sandblasting 
determines the reduction of endocarp by 0.96 / 0.77 / 0.83 mm. In order to 
determine the penetrating force of endocarp, measurements were made on 
dried and moistened seeds, before and after blasting. Figures 2 - 5 show the 
diagram for determining the penetration force in zone*1 for both samples, 
before and after blasting. Regarding the penetration force of the seed 
endocarp (Table 2), this was done in two areas, namely: (*1) in the 
excrescence area of medlar seeds, (*2) in two areas that are bilaterally 
symmetrical to the excrescence. For the dry sample, the penetration force 
before blasting (in zone *1) showed an average value of 48,56 N, the 
variation limits being between 43.9 and 52.87 N, and the variation coefficient 
being 9.26%. After blasting the seed for the penetration force, the average 
value of 37.54 N was obtained, being 11.02 N lower than the initial 
penetration force (22.69% decrease). For the wet sample, the penetration 
force in zone *1 was 37.17N, lower than in the case of dried seeds by 11.39N 
(23.45% decrease); the variation limits were from 35.35 to 39.14 N for the 
initial penetration force. After blasting, for wet seeds, the penetration force 
had an average value of 31.99 N, with 5.18 N less than for seeds that were  
 

 
 

Figure 2. Diagram of determination of the penetration force in zone *1 
for the dry sample, before sandblasting. 
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Figure 3. Diagram of determination of the penetration force in zone *1 
for the dry sample, after sandblasting. 

 
 

 
 

Figure 4. Diagram of determination of the penetration force in zone *1 
for the wetted sample, before sandblasting. 
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Figure 5. Diagram of determination of the penetration force in zone *1 
for the wetted sample, after sandblasting. 

 
 
not subjected to the blasting process (13.93% decrease); the variation limits 
were between 31.09 and 33.21 N. The average value for the initial 
penetration force in zone *2, for the dry sample, was 34.54 N, and after 
blasting the penetration force had the average value of 27.37N (20.7% 
decrease). For the wetted sample the initial penetration force had an average 
value of 28.94 N, a low coefficient of variation (3.22%), and after blasting the 
average value was 25.14 N, with 3.8 N more lower than the initial penetration 
force (13.1% decrease). 

In conclusion, it can be seen that the penetrating force of endocarp in 
medlar seeds is considerably reduced from the dry sample to the wet sample 
and, respectively, to the seeds subjected to the blasting process. Tegument 
sandblasting and seed wetting can be two processes that reduce the 
germination time of medlar seeds. 
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