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• To achieve the goal, the MEDPOME-STONE consortium will work on three

different scientific objectives:

• a) to valorize genetic diversity on local collections from Türkiye (wild pear), Italy,

Spain and Morocco (almond) to reduce genetic erosion;

• b) the selection of plants adapted to increased drought conditions;

• c) the identification of molecular markers linked to drought tolerance.

GOAL



WP No Work Package Title

Lead 

Participant 

No

Lead 

Participant 

Short Name

Start Month End Month

WP1
Desk analysis and 

living lab
1, 2, 3, 4 ERU M1 M36

WP2

Wild Pear, and almond

germplasm collections 

from three countries 

will be studied

1, 2, 3, 4

ERU, 

UNICT, 

CITA, 

ENAM

M1 M3

WP3

Assessment of genetic 

variability by 

genotyping-by-

sequencing (GBS)

1, 2, 3, 4

ERU, 

UNICT, 

CITA, 

ENAM

M4 M24

WP4

Phenotyping analysis 

of species in 

control/stress 

condition

1, 2, 3, 4

ERU, 

UNICT, 

CITA, 

ENAM, 

USMS

M4 M32

WP5

Genome-wide 

association studies 
1, 2, 3, 4

ERU, 

UNICT, 

CITA, 

ENAM

M2 M36

WP6

Dissemination, 

Exploitation 

Communication and 

Outreach 

1, 2, 3, 4

ERU, 

UNICT, 

CITA, 

ENAM, 

USMS

M1 M36



Turkye (Wild Pear, Pyrus elaeagrifolia)
Türkiye has very rich in wild pear populations. This wild fruit species is known its drought
tolerance. 

Seventy-five wild pear genotypes were collected in October 2022 to represent the population 
of the genotypes grown especially in arid regions of Turkye.

Germplasm Collection 



Germplasm Collection Turkey





• The plants in the viol were taken care of and grown in the 
greenhouse for about 4 months.

Germplasm Collection 



For the transcriptomic assay, a total of 187 plants were cultivated,
comprising almond cultivars 'Lauranne,' Isabelona®, Mardía®, and Vialfas®
grafted onto Garnem® rootstock. Additionally, two self-rooted cultivars,
'Lauranne' and Vialfas®, were included in the study.

Germplasm Collection Spain



Morocco (almond, Prunus dulcis Mill.)

Plant material consisting of 68 genotypes was systematically collected
from different regions of Morocco.

Within this assortment, 8 prominent genotypes were selected, grafted
onto the GF-677 rootstock and planted in orchards at the ENA (National
School of Agriculture).

The establishment of this orchard serves as a dedicated site for ongoing
research, contributing to agricultural objectives of the project.

Germplasm Collection Morocco
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and drought areas suggests that they may have genetic
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1.- Economic importance and cultivation in the Mediterranean Region 

FAOSTAT, 2022
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increased nut set, 
better nut retention, 
canopy architecture

YIELD 
IMPROVEMENT:

less vigour for 
intensive/super-
intensive plantings

ROOTSTOCKS 
VIGOR

kernel size, taste, shell 
hardness, uniformity, 
incidence of double 
seed

NUT QUALITY:

developing varieties 
resistant/tollerant to 
common almond 
pests and diseases

PEST AND DISEASE 
TOLLERANCE:

drought, salinity, and 
temperature 
extremes

ABIOTIC STRESS 
TOLERANCE:

Why is genetic improvement complicated in the almond tree? 

• Long juvenile phase;

• Self-incompatibility;

• Difficulties in in vitro propagation and rooting, seed propagation

Genetic recombination, HIGH BIODIVERSITY

Resources for 
genetic 

improvement 
programmes

Difficult to predict 
and fix the desired 
traits



Sánchez-Pérez et al., 2014

Only three traits have molecular markers associated to specific phenotypes: 

• Sf allele for self-compatibility; the pistil S allele is controlled by a Ribonuclease 

(RNase) and the pollen allele by an F-box gene (Kao and Tsukamoto, 2004). 

• A mutation in the bHLH2 transcription factor involved in the synthesis of amygdalin 

resulted in the almond sweet kernel trait; 

• The late blooming character is quantitative, but several studies have confirmed the 

existence of a single gene, called Lb, that determines the flowering time in the late-

flowering bud ‘Tardy Nonpareil’.

• KASP marker studies for evaluating root-knot nematode resistance in almond 

rootstock 



Drought stress in plants held in pots
in greenhouse

(SPAD, CCM, Proline, MDA, Total 
proteins - SWP)

SNP genotyping analysis.
AxiomTM60K almond SNP
array (Duval et al., 2023)

Identify drought tolerant
accessions

Phenotype-genotype
association analysis to 

detect molecular
markers associated to 

drought tolerance

140 almond accessions (Prunus
dulcis Mill. D.A. Webb grafted on
GF677)
• 123 Sicilian
• 8 Apulian
• 9 International



Sample SNP Chromosme Position [bp] Polymorphism Genotype Additional SNP

Additional 

genotype

Fascionello

AX-586139560 7 19830020 [T/A] TT - -

AX-586026840 1 26016235 [A/T] TT - -

AX-586036398 1 38133519 [C/G] CG - -

AX-586103370 5 17854046 [G/C] CG - -

Ferraduel

AX-586016433 1 5913361 [A/T] TT - -

AX-586016530 1 5921550 [A/T] TT - -

AX-586049457 2 16177248 [A/T] TT - -

Ferrangnes AX-586095417 5 5192194 [C/G] CC - -

Filippo_CEO AX-586058822 2 25063773 [C/T] TT - -

Genco AX-586022999 1 20152039 [C/G] CG - -

Laurenne AX-586154330 8 19544663 [A/T] TT - -

Romana
AX-586076786 3 23745245 [A/T] TT - -

AX-586103370 5 17854046 [G/C] CC - -

Texas

AX-586037311 1 39486044 [C/G] CG - -

AX-586016433 1 5913361 [A/T] AT - -

AX-586016530 1 5921550 [A/T] AT - -

Tuono AX-586066668 3 6350049 [G/C] GC
AX-586076786 AA

AX-586095417 GG

Pizzuta 

d'Avola

AX-586093058 5 1954932 [A/C] AC AX-586026840 AA

AX-586115686 6 22096061 [C/T] CC AX-586093058 AC

Validation of some unique SNP 

through and HRM assay

47,496 SNPs identified in the tested
collection through Axiom Analysis Suite software
(ThermoFisher)



Drought stress analysis

Irrigated row NOT irrigated row

84 accessions (potted plants from the Sicilian almond

germplasm collection were grafted onto GF-677) with 4-6

biological replicates for single accession

Accessions

Biological 
replicates

Technical 
replicates

• Chlorophyll Intensity (SPAD And CCM)
• Determination of Proline And Malondialdehyde (MDA) levels
• Empirical Evaluation Scale

• Leaf Water Potential (LWP)
• Gas Exchange

❖EVALUATING HOW THE 84 ACCESSIONS RESPOND TO STRESS

❖EVALUATION OF STRESS LEVEL ON FASCIONELLO, PIZZUTA D’AVOLA, 
TEXAS, TUONO, LAURANNE



GENOTYPES

10 - Fascionello

11- Pizzuta d’Avola

52 - Tuono

58 – Laurenne

59 - Texas

Instrumental limitDay After Irrigation

M
Pa

Irrigated every two day

NOT-irrigated

Stomatal conductancePhotosynthetic rate

Transpiration rate

Results
drought

ABIOTIC STRESS 
TOLERANCE:



13 Day 
After last 
Irrigation
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p
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I. Over 80% irreversible wilting, drying of the

leaves or death in the plant.

II. Severe wilting, yellowing, necrosis or drying

at 51-80% of the leaves.

III. Curling and wilting of 21-50% of leaves

IV. Damage to shoot tips and leaf margins (not

more than 5%)

V. Leaves still bright green in colour, well

distended but with withering principle.



❖Malondialdehyde (MDA): In stress-tolerant plants, MDA levels are 

typically lower compared to sensitive plants.

Genotype
µmol MDA g-1 

FW
µmol PROLINE 

g-1 FW
Min. level of damage

ALBANISA 0.859121 -5.91655
0

LISCIANNARISA 0.955919 13.0732
0

DON PEPPINO 0.922129 23.69506
0

CUMMA 0.684262 7.932424
4

MENNULA DU VATTIU 0.162284 54.30565
4

PERSICHINA 0.344666 14.60388
4

TUONO 0.071907 72.56701 4

❖Proline: Plants that are tolerant to water stress usually have higher proline levels

because they effectively accumulate it to mitigate the adverse effects of dehydration.

Results
drought

ABIOTIC STRESS 
TOLERANCE:



❑ New drought test to confirm data obtained from this subset of identified accessions;

❑ Genotype-phenotype association study based on the results obtained;

❑ Seed and in vitro propagation trials of:

• ‘Persichina’ and ‘Tuono’ according to our results;

• ‘Cupani’ because it was already used as rootstock by Sicilian farmers;

• ‘Garnem’ and ‘GF677’ as a references.

Conclusions and future activities

❑ 4 accessions ('Persichina', 'Tuono', 'Mennula du vattiu', 'Cumma') were identified as more

drought tolerant on the basis of the phenotypic data collected, while 'Albanisa', 'Lisciannarisa',

'Don peppino' were evaluated as the worst;

ONGOING ACTIVITY

Sowing and 
germinability test

October
Start of in vitro 
cultivation trials

March-April
New drought test 
on the identified 
subset

July



Diaporthe amygdaly

PEST AND DISEASE 
TOLLERANCE:

Propagation of 
the fungus
Diaporthe
amygdali

Sterilization of sprigs 
• 30 s Ethanol 70%
• 1 min 1.5% 

sodium 
hypochlorite

• 30 s ethanol 70%

Pruning putty was 
used to seal the ends.

Fill the trays 
with 20 g of 

sterile perlite
wet with 160 ml 

of sterile 
distilled water

Microlesions
with 0.3x8 mm 

needle, 
application of 

mycelial plug on 
punctures and 

hermetic closure 
of the tray 

Incubate in 
climate cell 
at 25-27°C 
for 6 days

Detection and 
photographs 
of the extent 

of the 
browning

Materials and methods



‘Cavalera’ 
(average = 6,3 cm)

‘Cuti’ 
(average = 0,95 cm)

Results
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Diaporthe amygdaly

PEST AND DISEASE 
TOLLERANCE:
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