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1. Introduction

The 3PRO-TROODOS project was developed to provide solutions to the problems that impede the
prospects for further enhancement and sustainable development of the agro-food industry in the Troodos
Mountains. The project was designed to develop ties and synergies based on action research and
participatory approaches that aimed to engage multiple stakeholders throughout the project. Farmers,
and particularly fruit and vegetable farmers in Troodos Mountains, were therefore the main focus when
the project was coined.

Within the project and WP6, a number of climate resilient and eco-friendly farming practices were
foreseen. These technologies are:

e Irrigation scheduling for fruit and nut trees with wireless soil moisture sensors and mobile apps
(Task 6.1)

e Use of protective nets for sustainable fruit production (Task 6.2)

e Testing the growing and processing potential of two new indigenous medicinal and aromatic
plants (Task 6.3)

e Maintenance of dry-stone mountain terraces (Task 6.4).

The successful pilot testing implementation of these technologies required collaboration and frequent
interaction and consultation between researchers and farmers. In addition to the technologies, another
important aim of 3PRO-TROODOS project was the bottom-up development of a quality certification label
for Troodos fruit and vegetable products (WP5), which also included frequent interactions and
consultations with farmers.

The aim of this report is to document the participatory research that was undertaken in 3PRO-TROODOS
in farmer fields. The report was originally planned to include the participatory processes of the first year.
However, due to COVID-19 pandemic and the restrictions in the period 2020-2022, many of these actions
were postponed and took place when gatherings were again feasible. Therefore, the report covers the
major interactions between researchers and farmers throughout the project. It should be noted that for
terraces, the participatory research is reported in D6.6. Therefore, this report covers the other three
technologies and the site visits for the development and pilot-testing of the quality certification scheme.
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2. Cooperative irrigation scheduling with wireless soil moisture
sensors

A soil moisture station with 20 soil moisture sensors was installed by the Cyprus Institute at the Saitas
experimental farm that is managed by the Agricultural Research Institute, in May 2020 (Figure 1), when
the aromatic plant experiment was initiated (see section 4 below, and D6.5). The station was used to
monitor soil moisture and support irrigation scheduling. In addition, the data collected and transmitted
from this station were used by Sigint Solutions LTD (PA8) to develop and pilot test the online platform,
i.e., the Wireless Sensor Network and a Sensor Observation Service (see D6.1). Beyond the
experimentation and pilot testing, the station was demonstrated to farmers in two field events that took
place in April 2022 (see section 4).

5
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Figure 1: Installation of the soil moisture sensors and data logger in Saitas, May 2020
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Three more soil moisture units and two meteorological stations on a terraced cherry, apple and nectarine
orchards, which were installed during previous monitoring projects, were maintained. A third
meteorological station was installed at the cherry terrace in December 2021. These sites were maintained
during the project and irrigation scheduling findings and options for improvement (smaller, more frequent
irrigations) were discussed with the farmers (see D6.3).

A final soil moisture and meteorological station was installed at a plum production orchard in Potamitissa
community, in May 2022. The orchard is managed by a young professional farmer who showed great
interest in collaborating with the researchers. The installation was done by the Cyprus Institute and Sigint
Solutions LTD. The station's logger with integrated solar panel was developed by Sigint Solutions LTD.

Figure 2: Installation of soil moisture sensors at different soil depths in Potamitissa plum orchard, May 2022
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Figure 3: Installation of meteorological station in Potamitissa plum orchard, May 2022

Once the system was established, the farmer was introduced to the web and mobile applications that
were developed by the project. The application provides information on the soil moisture and weather
conditions at the field, as well as messages on when and how much irrigation should be applied (see D6.1).
The research team also visited the orchard multiple times, to fine-tune the logger settings and interact
with the farmer (Figure 4).
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Figure 4: Knowledge exchange on irrigation between the Potamitissa farmer and the coordinator of the project, December 2022.

Other than testing the irrigation scheduling technology in a production farm, the station in Potamitissa
was also used for demonstration purposes. In particular, an information and demonstration event was
co-organized by the Cyprus Institute, Sigint Solutions and the Agricultural Research Institute in Agros
and Potamitissa communities, in January 2023 (Figure 5).

The event was separated in two parts. First, the 3PRO-TROODOS researchers presented the technology
in Agros (Figure 6), and then, the farmers attending the event visited the Potamitissa orchard (Figure 7).
In the field, they had the chance to see the system, ask questions and discuss with the researchers.
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Figure 6: Presentation of irrigation scheduling technologies to farmers in Agros, January 2023
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Figure 7: Field visit with farmers during the demonstration event on irrigation scheduling, Potamitissa, January 2023
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3. Interaction with farmers regarding the use of protective nets

The interaction with Troodos Mountain farmers who are extensively involved in the production of fruits
for the local market began in September 2019, following an event on protective nets that was organized
by the Department of Agriculture in Agros, in the presence of the Minister of Agriculture (Figure 8).
Farmers were given an overview of the rationale behind the installation of protective nets and how this
technology could potentially improve the productivity and functionality of their orchards. In addition to
fruit farmers, researchers from the Agricultural Research Institute and the Cyprus Institute visited
vegetable farmers in Troodos that began using protective nets, to discuss and share knowledge on this
technology (Figure 9). These discussions helped the researchers to review the current situation and to
identify potential and commercially-productive orchards for experimentation. The focus was in the
communities Dymes, Potamitissa and Agros, where farmers specialize in fruit tree farming (Figure 10).

Figure 8:Demonstration event on protective nets, organized by the Department of Agriculture in Agros (September 2019)
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Figure 9: Site-visit and discussion with tomato farmer in Polystipos-Agridia (November 2019)

Figure 10: Newly established apple orchard in Dymes (September 2019)

A cherry orchard in Potamitissa (Figure 11) was considered as suitable case-study, and the farmer/owner
of the orchard agreed to cooperate with the Agricultural Research Institute and to install the protective
net technology on his plot. Subsequently, interaction with the farmer and guidance for the
implementation of protective nets was given by the research team, in accordance to the experimental
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design. However, the planned installation was delayed due to the outbreak of the COVID-19 pandemic.
As a result, instead of installing the protective nets in Spring 2020, the installation began in the Autumn
of 2020 and completed in Spring 2021.

During the installation of protective nets in Potamitissa (Figures 12-15), other than the farmer that was
directly involved in the process, farmers from nearby communities visited the field and observed the
establishment of the system. The farmers had the chance to ask questions about the technology and
gained new knowledge and experience. These farmers also sought the opinion and knowledge of the
research team for their fields. Therefore, a series of face-to-face discussions and on-site visits to their
mountain orchards was organized in the period 2020-2022, in the communities Pelendri, Potamitissa
and Amiantos.

———

Figure 11: The selected cherry orchard in Potamitissa (January, 20202)
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Figure 12: Installation of protective nets technology,
Potamistissa (December 2020)

Figure 14: Hanging of prbt;ctive ne'ts,‘Potamitissa
(Spring 2021)
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Figure 15: Spreading the nets for installation, Potamitissa
(Spring 2021)
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In accordance to the original plan of the project, and despite the delays caused due to COVID-19, a second
suitable orchard was identified to install and pilot-test the effectiveness of the protective nets. The second
farmer also owned a cherry orchard, located in the Kannavia community. The contacts were initiated in
late 2021. The farmer showed great interest in participating to the pilot test and to collaborate the
research team. The installation of the protective nets began in January 2022 (Figure 16) and were
completed in Spring 2022 (Figure 17).

Figure 16: Cherry orchard in Kannavia (January 2022)

Figure 17: The pilot cherry orchard in Kannavia covered with protective nets (April 2022)
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In March 2022, an on-site information event and a demonstration visit to the experimental orchard was
planned in Agros (in collaboration with the Pitsilia regional office of the Department of Agriculture) and
Potamitissa, respectively. This event was cancelled due to COVID-19 illness of the Agricultural Research
Institute team. Interested farmers were notified via a post on the project’s Facebook page (Figure 18).
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Figure 18: Cancellation of information/demonstration event due to COVID-19 illness of the research team

In February 2023, a matching event was organized in the second orchard in Kannavia, with great success
(Figure 19). The event was attended by about 30 people that are active in fruit tree farming. The farmers
showed great interest in the technology and research results (Figures 20 - 22). Other than discussing and
responding to the questions of farmers, all participants received the informative brochure that was
released by the project regarding the benefits of protective nets.
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https://www.facebook.com/3protroodos/photos/515519676602500
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Figure 19: Invitation to the information/demonstration event in Kannavia, February 2023
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Figure 20: Welcoming address of the event by the Kannavia community leader, February 2023
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Figure 21: Presentation of results from pilot-testing the protective nets in Troodos to farmers in Kannavia, February 2023

Figure 22: Visit to the Kannavia orchard for discussion and demonstration of the protective nets’ technology with farmers,

February 2023
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4. Interaction with farmers regarding aromatic and medicinal plants

There have been multiple interactions with Troodos farmers and aromatic plant experts, during the
ethnobotanical survey that took place during the 2019-2020 period (Figure 23). In particular, 57
respondents from 31 communities participated in face-to-face interviews, and data on medicinal and
aromatic plants (MAPs) and their traditional uses were collected. The outcomes of this survey resulted in

two publications:

a scientific paper in the Journal Plants (as part of Task 2.2). The full citation of the paper is:
Savvides, A.M., Stavridou, C., loannidou, S., Zoumides, C. and Stylianou, A., 2023. An

Ethnobotanical Investigation into the Traditional Uses of Mediterranean Medicinal and Aromatic

Plants: The Case of Troodos Mountains in Cyprus. Plants, 12(5), p.1119. DOI:
https://doi.org/10.3390/plants12051119

A comprehensive and colorful 150-page booklet entitled “Traditional uses of aromatic and
medicinal plants in Troodos Mountain communities (ISBN: 978-9925-1-6011-2), written in
Greek. The booklet contains 30 most popular plants and was part of D2.3.

Figure 23: Meeting with aromatic plant experts in Treis Elies, July 2020
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The cultivation of indigenous medicinal and aromatic plants offers another sustainable option in the
Troodos mountains. In the framework of 3PRO-TROODOS, two plant species namely Origanum dubium
and Origanum majorana var. tenuifolium were tested for cultivation at ARI’s experimental station in
Saittas between 2020-2022. Prior to the implementation of the testing of the two plants, seeds of the two
Origanum species were collected in September 2019 from Lofou and Kampos communities, where they
grow naturally, having acquired the necessary permission from the Department of Forests. The seeds
were used to produce plant material; sowing was done on October 2019, and germination of seeds started
after approximately 10 days. The seedling trays remained in the nursery (greenhouse) until the time of
planting at Saitas experimental station, in May 2020 (Figure 24). A soil moisture station for irrigation
scheduling was established at the day of planting, in collaboration with the Cyprus Institute, as noted
above.

2%
pArAr

Figure 24: Origanum seedlings before plantation, May 2020
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In August and September of 2020, seeds of the two species under experimentation were collected for
the production of additional seedlings. Sowing was done in September. In the framework of the project,
the seedlings produced were given to aromatic plant farmers from Kampos (Figure 25) and Lazania -
Machairas Monastery (Figure 26) who expressed the desire to try the cultivation of these species in
their area.

Figure 25: Seedlings given to Kampos farmers for trial, Figure 26: Seedlings given to Lazania farmers for trial,
March 2021 December 2021

As part of the dissemination activities of the project (WP2), two information and demonstration events
on “Smart cultivation of aromatic and medicinal plants in the Troodos mountainous areas” were organized
by the Agricultural Research Institute in collaboration with The Cyprus Institute and Sigint Solutions LTD
(Figure 27 — 30). The first event (06/04/2022) was targeting organic farmers. The Cyprus Organic Farmers
Association (partner to the project) was responsible for inviting members of the association (Figure 28).
The second event (07/04/2022) was open to aromatic plant farmers in Troodos and was attended by
officers of the Department of Agriculture, as well as responders to the Ethnobotanical survey that was
done in WP6 (Figures 30). In both events, the organizing partners presented their work. The participating
farmers could then visit the experimental plantation to ask question and discuss with researchers.
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Figure 28: Demonstration event for organic farmers at Saitas experimental station, April 2022
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To Ivotttouto Mewpykwy Epeuvwy, oto mhaiolo
Tou épyou 3PRO-TROODQOS, S10pyavwveL ETULTOTIAL
ekSAAwoN evnuépwaong e Bépa:

«Eudung Kariépyeta ApwpaTIKwyY &
DoppakeuTikwy Qutwy
oTIg Opewvég Meploxég Tpoodougy

Melpapatikog Tabpog Zaitra (IME)
07/04/2022

Mpéypappa

09:30-10:00 MNpooéAeuon - Eyypadés

10:00-10:10 XaupeTopog (Avdpéag ZtuAlavo, ITE)

10:10-10:25 To épyo 3PRO-TROODOS (Ap. Xpiotog Zoupidng, lvotrouto Kimpou)

10:25-10:50 EBvoBotavikr HEAETN yia TIG TapASOCLAKEG XPHOELS TWV APWHATIKWY
& DupUAKEVTIKWY GUTWY OTIG OPEWES TEPLOXEG TOU TPoodous (Ap.
Avbpéag Zappisng, Kwvotavtiva Staupidov, ITE)

10:50-11:15 Euduig kaAhépyela Apwpatikov & OapUAKEUTIKWOY GUTOV (Ap.
Avbpéag Zappidng, Kwvatavtiva Ztaupidou, ITE)

11:15-11:30 OMokAnpwpévo  ovotnua  mapakoAoudnong  mepBorhovIkLV
ouvBnkwy - vhomoinon cuotnudtwy yewpylag akpBelag (Mwpyog
MuydAng, Sigint Solutions Ltd)

11:30-12:00 Epwtroeg-2ulitnon

v Ta ShAwoelg SUPHETOXAG (HéxpL 31/03/22) oo https://bit.ly/31118ni kou TePLaCOTEPES
ninpodopies: Constantis i i.gov.cy, 22403132;
andreas.savvides@ari.gov.cy, 22403128

v v ekSiAwon Ba TPoLVTAL GAX T LEXUOVTA HETPX NPOGTAGLAG YL TIEPLOPLTHG TNG
e€dmwang e navdnpiag g COVID-19, BaoeL g teheutaiag eykukAiov Tou
Yroupyeiou Yyeiag.

To npbypapya 3PRO-TROODOS (INTEGRA ftatand w Eupwneixs Tayeio AVATIUENG ke Ty
Kumpaxi ot o Tou 15p Epeuvag i, kit w oKy

Figure 29: Invitation to the demonstration event

Figure 30: Demonstration event for Troodos aromantic plant farmers at Saitas experimental station, April 2022
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3PRO-TROODOS

5. Farmer meetings for the development of the quality certification
scheme

An important output of the project is the quality certification label that was developed in a
participatory, bottom-up approach with Troodos farmers. As reported in WP5, the following group
meetings were organized:

e 24/09/2020 — Agros

e 27/10/2020 — Galata

e (08/06/2021 — Kyperounta

e 12/06/2021 — Agros (SEDIGEP farmers)

The focus of these group meetings was the development and discussion of the criteria for certification.
Beside these meetings that are reported in WP5 deliverables, several site visits and meetings with farmers
were organized during the development of the list of criteria (Figure 31). These informal meetings helped
the research team to have a better understanding of the current situation, and discuss with farmers on
the sustainable practices that are or could be implemented by farmers, and therefor to include them as
criteria for certifying the quality of the produced fruits and vegetables.

Figure 31: One of the several meetings with individual Troodos farmers to discuss the certification criteria and visit their fields.
Galata, October 2020

After the initial certification criteria were developed, the A.M. Filagrotiki Symvouleftiki LTD and the
Cyprus Institute researchers, visited farmers and went through the criteria one-by-one. This processes
and the discussion with farmers helped in finalizing the list of criteria. Based on the agreed criteria, the
first pilot-group of farmers received the certification (see project website), after a formal visit and
inspection of fields by the research team.
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Figure 33: One-to-one discussion of certification criteria with a Kyperounta farmer, March 2022

The project and Troodos quality certification label were also presented to the general assembly of the
Cyprus Organic Association Farmers (COFA, PA6), in June 2022, as part of the dissemination activities
(WP2). As explained to this group of farmers, there are specific certification criteria that promote
environmentally-friendly practices, therefore organic farmers in Troodos have a very good incentives to
be certified and receive the Troodos Mountain Agriculture label.
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\C FARME,
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NPOSKAHSH

C.O.F.A -
0 1Uvbeopog BlokalAtepyntwv KUmpou, oag npooKalel oty etrota Mevikn Zuvéleuon, Thv TeTdptn Fes
15 louviou 2022, 18:00up. oto Kévtpo MeptBaidovrikng Eknaidsuong Ikapivou.

CYPRUS
%

* 18:00pup. Mpoogheuon kat eyypadec.

* 18:15pp. ArtoAoytopog Apacswv Xpovidg kat Owkovoptkég Kataotdoeig
° 18:30pp. Apdoeg tou é€pyou 3PRO-TROODOS* koL Ofjpo TOLOTNTAG TPOIOVIWV OPELVAG
vewpyiag. Ap. Xpiotoc Zoupidbng (lvottouto Kiumpou) kat ZaBBagc Maiwwtng (Oaypotikn
JupBouleuTikn)
° 18:50pp. Mapouoiaon tng Kumplakng Etatpeiag Aypotouplopou.

° 19:10pp. Avahuon kat Zulntnon Twv KUpLoTepwv PoPAnpdatwy mou adopolv toug Kumploug
BlokaAAepynTéGg. 2xeSLa0OG SPACELC YLOL AVTLLETWTTLON TOUG.

* 'To ngoygzxrqm 3PRO-TROODOS (INTEGRATED/0609/061) GU’YXQ'/”_LMTOSO"(EHO([ oano o Eugmmxwo Totpslo
He@v'peeswnng Avéamtogng xon v Komproxy Anpoxpatio péow tov Idpbpatog Eeevvag xor Koawvotopiog ot ovvtovietot
ano 1o Ivottodro Komgou

Figure 34: Invitation to COFA members
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Figure 35: Presenting the Troodos Mountain Agriculture label to organic farmers in Skarinou, June 2022
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