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Diagnostic and training hubs (DTH) will be established

at Pls In partner countries and equipped with additional

equipment in order to serve as the future reqgional

centers of excellence In the selected specific fields.
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Networking to Improve Diagnostic Efficiency
(MODEL)

Central Laboratory ° Organized System of
/ \ \ laboratories and
Regional “hub” labs personnel communicating
with one another and
//‘\\ //‘\\ //‘\\ working together
“Spoke” or “node” labs  Hierarchical structure

— « Example: U.S. National
Plant Diagnostic Network

Communication with first responders:
Farm agents, farmers, consultants, etc.



Erasmus+

* * %
* *
* *
* *
* 5 Kk
[ [ |
Co-funded by the European Union O bJ e C t I V e S

« To develop the selection criteria and Iidentify the
excellence of scientific groups within the Pls from partner
countries

 To upgrade existing facilities in service of PhD students’,
staff and professionals’ needs

 To establish diagnostic and training hubs with high
expertise in particular fields available to serve as regional
centers for education and spreading knowledge
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Introduction *
Healthy Plants = Healthy World "

 Plant disease diagnostics has been called art and science.

« Establishment of Diagnostic and Training Hubs (DTH) Is one
of the priority tasks of the international network of universities
Including researchers and doctoral students in plant health.

* The core of DTHSs is the plant protection laboratories, which are
already equipped with infrastructure suitable for the identification
of plant pathogens/pests by advanced molecular methods, in the
framework Erasmus+ CBHE - HarlSA project.




The goal of the DTH:

* to harmonize protocols (Standard Operating Procedures),

« conduct training programs, Yt
//79’0/
/b'o”o
- introduce distance diagnostic and 0
9,7081/
Cé\"&'o.
/e’)cy

« data management web portal.



Material and methods

« Establishment of a network of diagnostic laboratories of partner universities in
ERASMUS PLUS CBHE.

 [dentified Capacity Development (Inventory of existing equipment and
purchase of new equipment).

Inter-calibrations between laboratories and proficiency tests that are
mandatory in accreditations, especially with PCR, Real - Time PCR & LAMP, etc.

Carrying out joint diagnoses and publication with harmonize protocols.

Mutual cooperation agreement between laboratories as a HarlSA product

Preparation of training program for Ph.D. Students and young researches.

Expanding the network with partners interested in cooperation.
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Establishment of a network of diagnostic laboratories.
Diagnosis Training Hubs

This network is led by the Agricultural University of Tirana (AUT) and
supported by universities of EU countries.

la. Agricultural University Tirana (AUT)

1b. University F.S. Noli Korce (UNKO)

2a. University of Sarajevo (UNSA)

2b. University of Mostar (SVEMO)

3a. University of Belgrade (UB)

3b. University of Novi Sad (UNS)

4. Biotechnical University of Montenegro (UOM)




ldentified Capacity Development

» Equipment

» Access to biotech materials and supplies
» Updated pest lists

» Access to library/reference materials

» Diagnostics standardization across labs (SOPs)



Purchase of Plant & Equipment
Technology Transfer Methods

New equipment
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Standard Operating Procedures

@ THE INTERNATIONAL PLANT DIAGNOSTIC NET WORK

Background

Sampling

Symptoms & Signs

Media recipes

Morphological caracterisation
Serological & Blochemical tests Standard Operating Procedure for Plant
DN A/R NA extr action Diagnostic Laboratories
PCR protocols & identification

Sequencing & Phylogenetic analysis

Widely tested and validated

International Plant Diagnostic Network
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Banana Fusarium wilt/Panama disease

Fusarium oxysporum [, sp. cubense

http://www.sun.ac.za/enqglish/faculty/agri/plant-pathology/ac4tr4/Documents/Revised%20SOP Panama IPDN.pdf



http://www.sun.ac.za/english/faculty/agri/plant-pathology/ac4tr4/Documents/Revised%20SOP_Panama_IPDN.pdf

Sampling preparation for ELISA, DTBIA, PCR and
LAMP

+5-8 ml
buffer (1:10)

=)

Fig. 5 Tissue extracts for ELISA test in DPP laboratory.

0.5-0.8 gr inde te mostres perfagesuese

! ) = =
| ®\ |Aa3soig i
- &8

Process 100 mg . DNA extraction or
ELISA/LAMP sap preparation | # :

Liquid-nitrogen 1 ml crude sap




ISOLATION PROCEDURES

1. External lesions and/or slight internal rot

Surface sterilization by
NaOCl (2%) for 2 min,
rinsed for 1 min by sterile
distilled water and air-
dried in sterile conditions

2. Severe and liquid rot

Sterilization by spraying
a 70-90% ethanol
solution followed by air-
drying in sterile
conditions

(Mincuzzi et al., 2020; Garganese et al., 2016)

Small tissue portions plated
on semi-selective Potato
Dextrose  Agar (PDA)
amended with ampicillin
and streptomycin (250
mg/L each) 15
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Colletotricum gloesporoides



DNA/RNA extraction, PCR, Sequencings
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Download Now 9

BLAST sequence analysis (accession KY751715) at GenBank revealed 99%
similarity with P. capsici AJ854285.




BLAST sequence analysis (accession KY751715) at

GenBank revealed 99% similarity with P. capsici AJ854285.
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First Report of Phytophthora Blight of Cucurbit
Caused by Phytophthora capsici in Albania

M. Cara, T. Yaseen =, and . Merkuri
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In the past 2 years, greenhouse vegetable production in Albania has increased up to 200%

(ATA 2014). In 2016, surveys were conducted in Lushnja Province (central-west Albania),
https://apsjournals.apsnet.org/doi/10.1094/PDI5-07-17-1020-PDN
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Inter-calibrations between
laboratories and proficiency tests

* 1st international external quality assessment studies for laboratory
diagnosis of Xylella fastidiosa. (35 Laboratories).

* Intercalibrations have been performed between AUT and the
University of Bari and CIHEAM for some plant pathogens.
((f?olletotrlcum gloesporoides, Rhizopus arizus, Alternaria alternata,
etc.

* Intercalibrations with the University of Catania for Colletotricum
gloesporoides in citrus.

* Intercalibrations with the Agricultural University of Athens for
Colletotricum acutatum in olives.
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EU-XF- PT-2017-02:
“ Proficiency testing for the evaluation of molecular and serological
diagnosis of Xylella fastidiosa

&K UNIVERSITA
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(organized in accordance with EPPO 7/122 and
ISO/IEC 17043 guidelines)

18 EU/non-EU Countries

35 participating laboratories

identified by an anonymous alphanumeric
code to ensure results confidentiality




Proficiency test (PT) Xvlella in Albania
test performance study

ELISA - Kit LOEWE
ELISA — Kit Agritest
PCR - CTAB extraction

PCR — Mericon kit extraction
In lab validation with RT-LAMP

1.
2.
3.
4.
d.



ELISA tests with 2 kits

RITES

PLANT HEALTH MANAGEMENT

Validation data are available on EPPO validation
database! http://dc.eppo.int/validationlist.php



http://dc.eppo.int/validationlist.php

CTAB extraction




QIAGEN - Mericon kit extraction




Polymerase Chain Reaction
Minsavage 1994
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N CATEGORIZATION OF THE LABORATORIES BASED ON
‘,..- THEIR PERFORMANCE

Based on the values (%) recovered for the “accuracy”
the [aboratories were categorized as:

Lab categorization level of accuracy

highly proficient 100%
proficient 90-100% (1 PD, 1 ND)
<90% (>1 PD, > 1 ND)

non-proficient
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Kit and device icgene
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Enbiotech works in the field of molecular In 2010 a group of researchers with J\ B

diagnostics, develops and manufactures expertise in molecular biology, ¥

products and services that are fast and microbiology, chemistry and biotechnology,

simple to use in the plant pathology, food create enbiotech with the ambition of

and environmental safety sectors. transferring new technologies to market by

collaborating in an integrated manner with
important scientific centers.




RT LAMP kit

Extraction Strip

Primer MIX Strip

Budge Xylella screen glow & FD
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Positive control | i r]

LAMP MIX

Mineral oil

Negative control - ‘ )




Real time LAMP
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Loop mediated isothermal amplification: an innovative gene

2
3 amplification technique for plant diseases Search here.. Q
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MAGDALENA CARAY", THAER YASEEN2, RENATA BAZOK3, DARKO VONCINAZ, ORGES CARA!
| Special Editions
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3rd International Conference
?’U niversity of Zagreb Faculty of Agriculture, Svetosimunska 25, 10000 Zagreb, Croatia

*Corresponding author e-mail: magdacara@ubt.edu.al 2nd ICOALS 2018

Download PDF Fulltext 1st International Symposium

Abstract:
2nd International Conference
Nowadays, molecular diagnostic methods of plant pathogens evolved in a fast way, the use of rapid and easy to use detection

method is fundamental to prevent pathogens cross border and spread to enhance food qguality and security. Real - Time Loop- 1st International Conference
mediated isothermal amplification (RT-LAMP) is a novel molecular detection method that specifically detects genomic DNA by

using a set of six oligonucleotide primers specific to different regions of a target gene and Bacillus stearothermophilus (Bst)

DNA polymerase protein. This method has been recently modified to be use as a RT-LAMP and then widely applied in many

fields for on-site detection and ability to be used in cross border control of plant health, such as quarantine disease diagnosis. I About the Journal

The application of rapid and simple DNA extraction method (10 min at 65°C) shortened the detection assay to less than one



Eiken Chemical Co., Ltd.

@ Eiken GENOME SITE (http://www.eiken.co.jp/en/)
LAMP —Loop-Mediated Isothermal

> Bacteri
> \VIruses
> Fungi Disease

Examples of LAMP application in Plant pathology

Pathogen References
. Tomato and potato late blight Phytophthora infestans Hansen et al., 2016
> Protista
Fusarium wilt of chickpea Fusarium oxysporum f.sp. ciceris Ghosh et al., 2015
> Worms Grapevine yellow Flavescence dorée Kogovsek et al. (2015)
Grape powdery Mildew Erysiphe necator Thiessen et al., 2013
Temple and Johnson, 2011;
Fire blight Erwinia amylovora Bidhlmann et al., 2012; Moradi
etal., 2012
Citrus Bacterial Canker Xanthomonas spp. Rigano et al., 2010
Grey Mould Botrytis cinerea Tomlinson et al., 2010

Pierce’s disease, citrus veinal
chlorosis, almond leaf scorch, Xylella fastidiosa
Olive Quick Decline

Harper et al., 2010
Yaseen et al., 2015
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Isolation of Rhizopus arrhizus from Albanian
barley

Magdalena Cara,’ Simona M. Sanzani,?* Annamaria Mincuzzi,?
Antonio Ippolito,” Orges Cara' and Jordan Merkuri®
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Article

Optical Characterization of Alternaria spp. Contaminated
Wheat Grain and Its Influence in Early Broilers Nutrition
on Oxidative Stress

Nikola Puvaga I

, Snezana Tanaskovi¢

20, Vojislava Bursi¢ 3, Aleksandra Petrovié ?, Jordan Merkuri ¢,

Tana Shtylla Kika °, Dusan Marinkovi¢ ?, Gorica Vukovié ¢ and Magdalena Cara *
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Figure 1. Macro- and microscopic characteristics of Rhizopus arrhizus on PDA at 25°C in the dark. [Colour figure can be viewed at wileyonlinelibrary.com]
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Rhizopus oryzae strain RO1 small subunit ribosomal RNA gene, partial sequence,; Py
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GenBank: MG599472.1
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MG599472 593 bp DNA linear PLN 19-SEP-2018
Rhizopus oryzae strain RO1 small subunit ribosomal RNA gene,
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gene, and internal transcribed spacer 2, complete sequence; and
large subunit ribosomal RNA gene, partial sequence.
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Figure 2. Phylogenetic analysis of Rhizopus arrhizus isolated in this study (RO1) and related sequences from GenBank. Aspergillus fumigatus was used as the out-group taxon.
evolutionary history was inferred by using the Maximum Likelihood method. The tree with the highest log likelihood (—1685.5953) is shown. The percentage of trees in whict
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analyses were conducted in MEGAG6.
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Figure S1. Symptoms of anthracnose on olive fruits and morphology of the Colletotrichum acutc
Symptoms of mummified olive fruits (A), acervuli of C. acutatum on olive fruits after artificial in

(B), colony growth on PDA (C) and conidia (D) (5 days on PDA, 400X magnification).
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Detection and phylogeny of viruses in native
Albanian olive varieties

Touric ELBEAINOM, MacparLENa CARAZ SHpEND SHAHINIZ?, Pasko
PANDELI!
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*Corresponding author. E-mail: elbeaino@iamb.it

Summary. Forty samples representing 14 native Albanian and two foreign olive varie-
ties were collected from an olive varietal collection plot in the Valias region (Tirana,
Albania). The samples were assayed by RT-PCR for presence of olive-infecting viruses,
including arabis mosaic virus (ArMV), cherry leaf roll virus (CLRV), cucumber mosaic
virus (CMV), olive latent ringspot virus (OLRSV), olive latent virus 1 (OLV-1), olive
leaf yellowing-associated virus (OLYaV), strawberry latent ringspot virus (SLRSV) and
by PCR for the bacterium Xylella fastidiosa (Xt). Ninety-eight percent of the samples
were infected with at least one virus. OLYaV was the most prevalent (85% of samples),
followed by OLV-1 (50%), OLRSV (48%), CMV (28%), SLRSV (3%) and CLRV (5%),
whereas AtMV and Xf were absent. Fifty-five percent of the samples were infected
with one virus, 13% with two viruses, 20% with three, and 5% with four. Analyses of
the nucleotide sequences of the Albanian virus isolates generally showed low genetic
variability, and that most were phylogenetically related to Mediterranean isolates, in
particular to those from Greece and Italy. Five olive trees, representing three native
cultivars (‘Managiel, ‘Kalinjot’ and ‘Kushan-Preze’) and one foreign (‘Leccino’), were
found to be plants of the Conformitas Agraria Communitatis (“CAC”) category ie. free
of ArMV, CLRV, SLRSV and OLYaV. Only one tree of the native cultivar ‘Ulliri i kuq’
was free of all tested viruses, so this is plant material of the “Virus-tested” category.
Olives derived from both categories could be used for propagation of standard quality
plant materiel in a future certification programme for olive in Albania. This is the first
report of CLRV, OLRSV, CMV and OLV-1 in Albania. The study also reveals the pre-
carious health status of native olive varieties in the Valias varietal collection plot. How-
ever, the discovery of six plants representing two certifiable categories is a first step in a
future olive tree certification program in the country.



Table 2. Olive samples collected from the varietal collection plot of Valias region (Tirana, A~

assayed by RT-PCR for the presence of seven olive-infecting viruses. * CAC category plants; **

tested category plant.

o o
e, Cultivar e ArMyv SLRSV CLRV OLYaV OLRSYV CMV OLV-1
cv sample
1 - - + + - -
1 Bog 2 - - * * - .
3 - - + + - -
2 Managjel v ) : ) . N . :
anagje 5 _ _ + + - +
1 - + - +
3 Frangu 2 - - + - *
3 - - + - +
1 - - + - - +
4 Kushan 2 - - - + * - *
3 - - + - - +
N 1 - - + + - +
5 1 l?ardhl i 2 _ _ + + - +
Tiranes
3 + - + + - +
1* - - - + + -
6 Kalinjot 2% - - - *
3 - - + - + -
- 1 - - + + + -
J 3 - + + - -
1 - + + + -
] Kokermadhi i > N B + _ +
Beratit
3 - - + - +
s 1 - : + M )
9 1 }:I()lll i 3 R ) N N . )
Himares
3 - - + + - .
1 - - + - + -
10 Mixan 2 - - + - - +
3 - - + - + -
1 - - + + -
11 Lecino Valias 2 - - - + - -
3* - - - i -
15 Frantoio- 1 - - * * - .
Valias 2 - - + + + +
3 Kushan- 1* - - - B *
Preze 2 - - + - - +
T bardhi i 1 - - *+ ) i
14 Tiranes- 2
Preze ) " i "
15 Mixan- 1 _ _ + N - +
Preze
16 Ulliri i kug- 1% _ - - - - -
Preze
tl\:_:;:fected 0 1 2 34 19 11 20
o
% infected 0 2.5 5 85 47.5 27.5 50

trees

(a) 73 MK936234-Gr/Ck [Olive] (GRE) (b) @ LR862664 Krypsi2 (ALB)
MF797005-Robinia 14-027 [Acacia] (POL) ! Fé%%%l‘é}i:?;ﬁ"‘:‘ ‘(‘:’:’
. birch] (FI
L MN706530-Gr/Km2 [Olive] (GRE) I [y [WIam m]f(u&} )
L MK936233-Gr/Tr [Olive] (GRE) LLmzss walnut] (SPA)
) AJBT7151-CTIFL [Walnut] (UK)
—— MN706532-Gr/Ms [Olive] (GRE) - ;.3%%63%535 égkermadth(EAL )
% /
% 4 LR865362 Bardhi3 (ALB) | gggfgfggégg [&,,%E,’
— Id it
X77466-Hampshire [Cherry] (UK) .IAB168100-acet{)selIaei‘Red soneI[] (JAP)
X75165-FC [Cherry] (N2) J%L?}%ﬂo cgteednsia] (mNZ)
l_—AY860979-NCGRMEN454 (USA) ol ® K‘é%%%?ﬁ?‘( i °5'3:'7‘Le Mz",lz’mz
m arrows )
MF796976-13-023 [Lilium] (NET) 5833;833 B,gpmp‘ed ;“P;:"V] )
R - e
wol- MF796973 12-Q01 [Lilium] (NET) oidas: 5“1[}AWL] o
——— MN706531-Gr/Af [Olive] (GRE) mggigg% (ged f:s e
nut
M95497-RTSV 5 HM032067-CLRVC3 Wil el i
Ll MN399681 Sauzlandkrenﬂ ][ herry] (GER)
37 Ly HMO32063.CLRVA1 [Apricot] (POL
0.05 79— HM032065-CLRVC1 [Wild cherry] (POL)
AM981037-EG32 [Mountain birch] (FIN)
—{:Kcsmswy ter dock] (\2)
el U0
Iver Dirc
51— JN104385-0Im1 [chey] (USA)
KU522585-GFLV
| e |
002
(c) KF804058-G5A [Olive] (PORT) (d) MN495619-MKCMR2 [Chilli] (IND)
KF804057-G2A [Olive] (PORT) 93| MN495618-ATCMV2 [Chilli] (IND)
KF804055-C1VM [Olive] (PORT) 78 @ LR865402 Kalinplfi (ALB)
KF804053-G3S [Olive] (PORT) g1| Ly~ @ LR865403 Krypsi2 (ALB)

KF804067-Croatial [Olive] (CROA)
KF804068-Croatia2 [Olive] (CROA)
KF804065-OlivMitra [Olive] (PORT)
KF804066-A1P2 [Olive] (PORT)
L KF804051-G1PB [Olive] (PORT)
L KF804059-G8M [Olive] (PORT)
KF804052-G1S [Olive] (PORT)
KF804062-V6 [Olive] (PORT)
DQ083996-GM6 [Olive] (PORT)
@ LR865441 Kushan3 (ALB)
KF804063-V10 [Olive] (PORT)
99 - @ LR865442 Mixan2 (ALB)
¥ LR86544 3 Kokermadhi3 (ALB)
79 | KF804056-G1A [Olive] (PORT)
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gg - X85989 [Citrus] (ITA)
KX011532-OMMV
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00 L KU947030-AT2 [Black pepper] (IND)
4 LR865404 Mixan3 (ALB)
100 ' KM272278-KO [Black pepper] (IND)
KT921315-HM3 [Tomato] (EGY)
JN054637-CLW2 [Cucumber] (MAL)
AF150731-cds [Cucumber] (GER)
LC066466-IRN-REY4 [Radish] (CHI)
KP165581-PV0187 [Cucumber] (GER)
99 KC527685-RP1 [Pepper] (S-KOR)
LC066454-YMDO068J [Pepper] (JAP)
LC066415-MD965J [Radish] (JAP)
KC527713-RP30 [Pepper] (S-KOR)
100 lMGO?MGHJgSZ [Americam taro] (UGA)
MG021458-Ug91 [Americam taro] (UGA)
KY794709-Met [Potato] (CHI)
DQ785470-pCb7 [Tomato] (CHI)
KC527728-RP49 [Pepper] (S-KOR)

96 KC527710-RP27 [Pepper] (S-KOR)
® DQ785469-pRad35 [Radish] (CHI)
KC527724-RP45 [Pepper] (S-KOR)
991 KC527723-RP44 [Pepper] (S-KOR)
89 | MN422337-GTN [Pepper] (S-KOR)
LC510820-Ca-Ch1 [Pepper] (S-KOR)
AM941711-FMV

—

0.05
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POMEGRANATE STRAINS

AP19-Alternaria alternata morphotype alternata strain 19
KIU933229 1-Alternaria alternata morphotype alternata strain AG5
AP18-Alternaria alternata morphotype alternata strain 18
AP17-Alternaria alternata morphotype alternata strain 17
AP15-Alternaria alternata morphotype alternata strain 15
AP14-Alternaria alternata morphotype alternata strain 14

B3

AP3- Alternaria alternata morphotype alternata strain 3

AP2-Alternaria alternata morphotype alternata strain 2

r MGOB3726.1-Alternaria alternata morphotype alternata f.sp. strain CBS 10727
APS9-Alternaria alternata morphotype alternata strain 9

AP10-Alternaria alternata morphotype alternata strain 10

AP16-Alternaria alternata morphotype alternata strain 16

- MGO63725 1-Alternaria alternata morphotype alternata strain CBS 112249
APB6-Alternania alternata morphotype tenuissima strain 6

AP8-Alternaria alternata morphotype tenuissima strain 8

36

AP5-Alternaria alternata morphotype tenuissima strain 5
J(800561.1-Alternaria alternata morphotype tenuissima isolate 37FrB
r MGOG63729.1-Alternaria alternata morphotype limoniasperae CBS 102.595
AP1-Alternaria alternata morphotype limoniasperae strain 1
AP4-Alternaria alternata morphotype limoniasperae strain 4
APT-Alternaria alternata morphotype limoniasperae strain 7

33 | AP11-Alternaria alternata morphotype limoniasperae strain 11
AP12-Alternaria alternata morphotype limoniasperae strain 12
AP20-Alternaria alternata morphotype limoniasperae strain 20

KU933223 1-Alternaria alternata morphotype limoniasperae strain A42

0.020

KY961993.1-Alternaria solani
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CITRUS STRAINS

AC32-Alternaria alternata morphotype alternata strain 32

KU933229.1-Alternaria alternata morphotype alternata strain A65

AC31-Alternaria alternata morphotype alternata strain 31
AC28-Alternaria alternata morphotype alternata strain 28
AC23-Alternaria alternata morphotype alternata strain 23

AC33-Alternaria alternata morphotype alternata strain 33 L
MG063725.1-Alternaria alternata morphotype alternata strain CBS 112249 f Sp . CItri
AC24-Alternaria alternata morphotype alternata f. sp. citri strain 24 >
MG063726.1-Alternaria alternata morphotype alternata f.sp. citri strain CBS1072

ACZ7-Alternaria alternata morphotype alternata strain 27

AC21-Alternaria alternata morphotype alternata strain 21

AC22-Alternaria alternata morphotype alternata strain 22

AC26-Alternaria alternata morphotype alternata strain 26

AC30-Alternaria alternata morphotype alternata strain 30
AC25-Alternaria alternata morphotype tenuissima strain 25
JQ800561.1-Alternaria alternata morphotype tenuissima isolate 37FrB

MG063729. 1-Alternaria alternata morphotype limoniasperae CBS 102 595
ACZ29-Alternaria alternata morphotype limoniasperae strain 29

KU933223 1-Alternaria alternata morphotype limoniasperae strain A42

KY561993.1-Alternaria solani

0.020
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Preliminary results of DTHs

Sequencing and reqgistration in repositories of economically relevant
pathogens, some of them:

* Colletotricum gloeosporioides in citrus and pomegranate,

* Phytophthora nicotianae and P. citrophthora in citrus,

* Colletotricum acutatum in olive,

* Phytophthora capsici in cucumber, etc.

* More than 70 sequences were registered in GenBank.

« 32 strains of Alternaria alternata are already submitted in ncbi

 These pathogens are stored in standard cultural collections at the AUT
and In partner universities.
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*** *** University of Zagreb Faculty of Agriculture
S Erasmus + Svetosimunska street 25, 10000 Zagreb, Croatia E

Co-Funded by the European Union
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UNIVERSITY OF SARAJEVO
FALULTY OF AGRICULTURE AND FOOD SCIENCES
Zmaja od Bosne 8, T1000 Zamjere
Bozniza and Herzagovina

Ard

TUNIVERSITY OF ..
FACULTY OF...
Address

Conclude an
AGREEMENT OF SCIENTIFIC COOPERATION

I General

University of Zarajevo, Faculty of Asticulnare and Food Sciences and Tniversity of .. Faculnyr
of .. (hereimafter referred to as | Pamies™) wishing to promate sciemtific, acadesmic and
educational cooperation berween two Instimtions, in the terms stated henceforth, have
concluded the present Asresment of Scientific Cooparation.

This Asreement aims to provide & general famework for facilitating instinmtional collshoration
and cooperation benveen the Parties in areas of comman interest.

II Subject of the Apreement
Cooperation will be implemented throush, ot may not be limited to, the following actvities:

# Metworking and nmitn] eschange of acadermnic staff, resesrch personnel, smdents, and
other associztes for lectures, visits and transfer of knowledze,

» Joint educationz] waining and research activities,

» Participation in the implementation of expest activities,

# Fealization of scientific-educational programs of dectorz] and pestdoctoral studies amd
projects,

# Joint participation and zpplyving for funds designated for research and education,

# Joint crganization of conferences, symposia, congresses, semisnrs, COUres, SUNIMET
zchoals, workshops, and ather mestinss,

# Exchange of proeszional litersture, tevthooks, and other umiversity publications.

» Exchange of information in fislds of interest to both Parties.

In the implementation of specific cooparstive programs, & WIitsn ssreament covering all
relevant aspects including fandins and other oblisations to be undeartaken by each party will be
negotiated, mrzlly asreed and forrmalized o writng, prior to the commencement of the
program.

III Duration of the Apreement

This Asresment will become effective upon the date of signanme of both instinrtions. It will be
in force for five (3) year and may be renewed by the Parties for further period.

Amendrments and changes will be possible only in case of written consant by both Parties and
will be added to this Asresment

Thizs Apyeement may be terminated before the expirary of the five (3) year peried anly wpan
writen consent of both Parties. Either Parmy wizhing to mske chanses or terminate the
Aprepment shall notify the other instinrton i writng oz such intention no later than six {6)
months before the mupgested changes or tenminstion should come imto effect. The Astesment
camnot be terminated if this action will jeopardize the implementation of oy of the saread
activities, ar bafore the deadline =et for completion of such activities.

IV Implementation of the Apreement

Each institation will appoint a comract person to coordinate the mplementation of this
Agrepment. Both Parties have compnitted nat to execute activities relsted to this Astesment
without previous consultations.

Eth Parties agree that all financiz] ssresments necessary to implement this Asresment must
b= negotizted and will depend wpon availsbility of fmds. Neither instinttion shall have smy
financizl obligation to the other instination bazed on this Asresment

In witess whersof, the parties hersto affix their signatures below this

For Univerzity of Sarajevo For University of ...
Faculty of Agriculture and Food Sciences Faculty of ...
Erof. dr. Muhamed Bris Prof dr. ...
Dean Dean
Diate: Deate:
HNi.: HNr.:
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Harmonization and Innovation in PhD Study Programs for Plant Health in Sustainable Agriculture —HarISA is a Erasmus+ project Co-Funded

with the suport of the European Union. Project Number: 598444-EPP-1-2018-1-HR-EPPKA2-CBHE-JP (2018-2472 / 001-001)
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Preparation of training program for

Ph.D. Students and young researches.
2020 |

Manual on

PLANT HEALTH CLINIC

Plant Dlisease.
Insect Chinic




Expanding the network with
partners interested Iin cooperation.

* Dept. Agriculture, Food and Environment, University of Catania
(ERASMUS ICM)

 CIHEAM, Bari (Master thesis supervisor)

 Plant Pathology Lab, Faculty of Agriculture, Forestry and Natural
Environment, Aristotle University of Thessaloniki (ERASMUS ICM applic.)

* University of the West of Scotland — (ERASMUS ICM)
 CNR — Bairri Italy (Bilateral Project)



Projects that support DTH

* Horizon Europe — focus for all researchers
« ERASMUS PLUS CBHE & ICM
« Jean Monnet (Module, chair, network, excellence center)

« COST Action (excellent networks, COST Inclusiveness Target
Countries (ITCs)

 Maria Sklodowska Curie — Ph.D. students

* National and Bilateral projects — Ph.D. students
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Co-funded by the European Union

Harmonization and Innovation in PhD Study Programs for Plant Health in Sustainable Agriculture —HarISA is a Erasmus+ prOJect Co-
Funded with the suport of the European Union. Project Number: 598444-EPP-1-2018-1-HR-EPPKA2-CBHE-JP (2018-2472 / 001-001)
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