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Editorial

Welcome to the second issue of the Sustainology Journal, dedicated to
students’ contributions in the fields of Science and Arts. Our goal is to pro-
vide a space where curiosity, creativity, and research can be shared across

disciplines.

We are grateful to all authors and reviewers who contributed to this issue.
The Sustainology Journal recognizes the contributions of its authors and
reviewers in every issue by awarding official online journal badges that

can be included in CVs and professional portfolios.

We hope you find this issue engaging and that it will inspire even more
students to share their work in future editions. In the following pages, you

will find articles organized by section level, from S2 to S7.

Enjoy reading!

Eleni, Michala and Hana



Isolation et application de bactériophages contre des
bactéries pathogénes

Miskolczi Botond

Email : miskolbo@student.eursc.eu

Abstract :

Les bactériophages (ou phages) sont des virus
qui infectent uniquement les bactéries, mais la
compatibilit¢ entre ces derniers est précise.
Lors de cette recherche, mon objectif a été
dlisoler des phages puis de tester leur
compatibilit¢ avec 24 cultures bactériennes
différentes. Pour cela, j'ai utilisé 2 méthodes :
l'isolation depuis des échantillons naturels, et
depuis des brins d'ADN de bactéries
préalablement infectées. J'ai observé les
phages efficaces au microscope électronique
et réalisé une expérience permettant de
simuler [I'utilisation des phages a grande
échelle en agriculture.

But de la recherche :

Lors de cette recherche, mon premier but a été
de deécouvrir et isoler des bactériophages
efficaces contre 24 espéces de bactéries
pathogénes grace a 2 méthodes. Mon
deuxiéeme but a été de comparer les 2
méthodes afin d’identifier celle qui est la plus
rapide et efficace pour trouver des
bactériophages. Enfin, jai également voulu
confirmer [l'inefficacité des bactériophages
contre les cellules eucaryotes.

1. Préparation d’un milieu de culture pour
les bactéries :

Ces cultures de bactéries fournissent un milieu
idéal pour la multiplication des bactériophages.

Matériel : Luria-Bertani broth (LB) avec
concentration en agar de 15 g/L et 5 g/L, boites
de Pétri, solutions de bactéries.

Méthodologie :

Vingt mL de LB avec une concentration en agar
de 15 g/L ont été coulés dans des boites de
Pétri. Les boites de Pétri a été stérilisées a
121°C pendant 20 minutes, puis ont refroidi a

température ambiante pendant 10 minutes.
Cing mL de top agar (LB avec une
concentration en agar de 5 g/L) ont été
mélangés avec chaque solution de bactéries a
faire pousser. Le top agar a été déposé sur la
couche de LB qui était déja dans les boites de
Pétri. Les boites de Pétri ont été laissés a
incuber pendant 24 heures.

Figure 1 : récapitule les espéces bactériennes mises utilisées, et la
meéthode selon laquelle des phages efficaces ont été recherchés
contre elles. Des bactéries pathogénes des végétaux (genre
Xanthomonas), des poissons (genre Flavobacterium) et des abeilles
(genre Apibacter) ont été utilisés.

2. Isolation de bactériophages a partir
d’échantillons naturels (Méthode 1) :

Matériel : échantillons naturels, bec bunsen,
stérilisateur, centrifugeuse ; 2 tubes a essai, 2
pipettes, une seringue et un filtre a seringue de
0,22 um par échantillon, 1 bécher par
échantillon solide

Méthodologie :

Des échantillons de terre et d'eau ont été
prélevés. Le matériel a été stérilisé. Un bec
bunsen a été allumé et les filtres ont été
attachés aux seringues. Les échantillons
solides ont été dilués dans une solution tampon
(COOH + CH3COONa) dans un bécher, et une
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attente de 20 minutes a été respectée. Ainsi,
les phages et les petites particules ont migré
dans le surnageant, tandis que les particules
plus lourdes et les bactéries sont restées dans
le sédiment. Dix mL de chaque échantillon ont
été mesurés avec une pipette et déposés dans
un tube a essai. Pour les échantillons solides,
le surnageant a été pipetté sans secouer le
sédiment.

Ensuite, les tubes a essai ont été centrifugés a
4500 rpm pendant 20 minutes. Cela a permis
de séparer une fois de plus le liquide et les
particules |égéres des particules plus lourdes.
Ensuite, ils ont été enlevés de la centrifugeuse
sans étre secoueés. Le surnageant de chaque
tube a essai a été pipetté et déposé dans une
seringue avec un filtre. En passant le
surnageant a travers la seringue, le filtre a
permis de retenir les particules plus grandes
que 0,22 um, donc plus grands que les phages.
Aprés filtration, les solutions de bactériophages
ainsi obtenus ont été déposés dans une
deuxiéme série de tubes a essai.

Test de l'efficacité des phages :

3 mL de chaque solution de phages ont été
déposés sur des cultures de 10 espéces
bactériennes différentes. Si des plaques de
lyse (“trous”) se forment dans la culture
bactérienne a I'endroit ou la solution de phages
a été déposée, cela signifie que les phages
sont efficaces. En effet, c’est a cet endroit que
les phages ont commenceé a lyser les bactéries.

3. Isolation a partir d’ADN bactérien
(Méthode 2) :

Tout comme les autres virus, les
bactériophages ont besoin d’une cellule-héte
pour se reproduire. Aprés avoir infecté une
bactérie, les phages peuvent entamer 2
cycles : le cycle lytique et le cycle lysogénique.
Lors du cycle lytique, le phage se multiplie en
détruisant la bactérie-h6te. Lors du cycle
lysogénique, le phage intégre son ADN viral
dans I'ADN de la bactérie, grace a I'enzyme
intégrase contenue dans sa capside avec le
matériel génétique, au lieu de le libérer dans le
cytoplasme. Ainsi, a chaque fois que la

bactérie se multiplie, elle réplique aussi
indirectement ’ADN du phage, comme on peut
le voir sur la Figure 2. Une protéine "répresseur”
est également lié a 'ADN viral. Tant que celui-
ci est intact, 'ADN viral reste en cycle
lysogénique. Il est possible d’induire de force
un cycle lytique en soumettant des phages
lysogéniques a la mitomycine C (C1sH1sN4Os).

Figure 2
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Lors de la réplication de 'ADN bactérien, la
mitomycine C crée des puissantes liaisons
covalentes entre les 2 brins de ’ADN. Or, pour
que la bactérie se multiplie, il faut que son ADN
soit en simples brins. Donc, la bactérie produit
'enzyme hélicase pour briser ces liaisons.
Cette enzyme dégrade également la protéine
“répresseur” qui gardait 'ADN viral en cycle
lysogénique, initiant un cycle lytique.

Matériel : solutions de bactéries a tester, bec
bunsen, stérilisateur, centrifugeuse, pipette
pour la mitomycine C ; 1 tubes a essai et 1
pipette par échantillon ; 1 uyg de mitomycine C
pour chaque mL de solution de bactéries

Méthodologie :

Le matériel a été stérilisé et un bec bunsen a
été allumé. Des solutions de 24 espéces de
bactéries ont été décongelées. 20 mL de
chaque solution ont été mesurés et déposés
dans des tubes a essai. 20 ug de mitomycine
C y a été ajoutés a chaque solution. Une
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attente de 10 minutes a été respectée pour que
la mitomycine fasse effet. Si la solution de
bactéries contenait des phages lysogéniques,
il devrait y avoir a ce stade des phages et des
restes de bactéries lysées dans la solution.

Ces échantillons ont été centrifugés et filtrés de
la méme fagon que les échantillons naturels
pour obtenir des solutions pures de phages.

Vérification de la présence de phages :

6x3 mL des solutions ainsi obtenues ont été
remises sur des cultures de leurs bactéries-
hotes respectifs pour voir si des plaques de
lyse se forment. Si c’est le cas, la solution
contient des phages efficaces.

Test sur des cellules eucaryotes :

Des cellules de la cavité buccale, de cheveux
et de feuilles ont été prélevés. Quelques
gouttes de solution de phages isolés depuis la
nature ont été déposées dessus pour voir ce
qu’il se passe.’

Résultats :
e Méthode 1 (aprés 48 heures) :

Avec cette premiére méthode, des plaques de
lyse apparaissent sur les cultures de 3 espéces
de bactéries : X. citri, C. luteum et E. coli. Leur
nombre est indiqué sur la figure 3. Aucune

Figure 3
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plaque de lyse n'apparait sur les 7 autres
cultures bactériennes.

Les plaques de lyse sont de taille variable. La
figure 4 détaille les diamétres des plaques de
lyse correspondant a un certain échantillon
dans la culture d’E. coli. La figure 4.1 montre la
culture d’E. coli, et la figure 4.2 la culture de S.
inhibens.

Figure 4.1

Figure 4.2

o Meéthode 2 (aprés 48 heures) :

Avec la deuxiéme méthode, des plaques de
lyse se forment dans les cultures de 21
bactéries sur 24, comme on peut le voir sur
la figure 6.

B. Miskolczi - SSFRC — EEB3



Figure 6

Les 3 especes bactériennes dont les
cultures sontdépourvues de plaques de lyse
sont C. endophyticum, F. columnare et J.
lividum. La figure 5 détaille les diametres
moyens des plaques de lyse de chaque
culture.

e Cellules eucaryotes (aprés 48 heures)

Aucune plaque de lyse ou autre anomalie n’est
visible a I'ceil nu sur les échantillons.

Interprétation :

La premiere méthode semble peu efficace car
elle ne montre des résultats positifs qu’avec

33% des espéces bactériennes testées. Cela
donne une bonne impression générale de la
compatibilité précise entre phage et bactérie :
en testant un phage aléatoire contre une

 bactérie aléatoire, il y a peu de chance que

celui-ci soit efficace. Cette compatibilité
fonctionne comme celle entre les protéines et
leurs récepteurs spécifiques : il suffit d’'une
difféerence d'un acide aminé pour que le
récepteur ne reconnaisse pas la protéine. Dans
le cas des phages, il suffit qu'un seul acide
aminé de leur protéine caudale ne soit pas
compatible avec les protéines de membrane de
la bactérie pour que la fixation du phage et
l'infection n’aient pas lieu.

Cette compatibilité semble étre l'une des
raisons pour lesquelles les phages ne sont pas
universellement efficaces. Il est aussi possible
que les autres bactéries possédent une forme
de systéme de défense anti-phages, par
exemple une capacité a modifier leurs
protéines de surface en cas de danger.

La deuxitme méthode est beaucoup plus
efficace. La quantité de bactéries qui
contenaient un phage en cycle lysogénique
était surprenamment élevé (21/24, soit 87,5%).
Cela est en adéquation avec la théorie selon
laquelle la majorité des bactéries dans la
nature seraient infectés par des phages
lysogénique. Cependant, dans la nature, les
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conditions physico-chimiques ne sont pas
toujours idéales pour la dégradation de la
protéine “répresseur’ du phage, donc ceux-ci
restent en cycle lysogénique jusqu’a la mort de
la cellule-héte.

Certaines espéces de phages se multiplient
plus rapidement que d’autres, ce qui pourrait
expliquer la différence dans la taille des plages
de lyse. Une autre explication possible est que
la quantité de phages varie grandement d’'un
habitat naturel a un autre. Les habitats avec le
plus de phages (les eaux usées, la terre)
semblent étre ceux avec le plus de bactéries.

Certaines espéces de bactéries qui ont été
testés selon les 2 méthodes (par exemple P.
fluorescens, S. inhibens ) résistent uniquement
aux phages aléatoires de la méthode 1. Cela
suggére que si elles ont des systémes de
défense, ils ne sont universels.

Les 3 especes de bactérie de la méthode 2 qui
ne contenaient pas d’ADN de phage n’avaient
donc pas croisé des phages compatibles avec
elles avant leur isolation et leur congélation. La
congélation n'a pas endommagé les phages
lysogéniques, qui ont pu se multiplier
normalement.

L’absence de plages de lyse sur les cellules
eucaryotes montre que les phages n’ont pas pu
se reproduire. lls sont donc inefficaces contre
ce type de cellules.

4. Protocole d’observation au microscope
électronique (Philips Tecnai 20)

Préparation des échantillons pour la
microscopie :

2 UL de solution de phages a observer et 5 pL
d'uranyl-acétate ont été versés sur des fins
disques de carbone, visibles sur la figure 7.
L’'uranyl-acétate a servi a renvoyer plus
d’électrons du faisceau pour obtenir une image
plus nette. L’excés de liquide a été tamponné.
Les échantillons ont été déposés dans le porte-
échantillon du microscope, visible sur la figure
8.

Figure 7

o Utilisation du microscope électronique :

Le microscope a été allumé et l'ordinateur
connecté. L'écran de l'ordinateur a montré
I'échantillon agrandi. Une attente de 5 minutes
a été respectée pour que le vide se fasse dans
le microscope. Le porte-échantillon a été inséré
dans le microscope en tournant dans le sens
anti-horaire. Le faisceau d’électrons a été
allumé a 100 kV.

Chaque échantillon a été observé a différents
grossissements, positions et intensités de
faisceau. Les photos visibles ci-dessous
(figures 10.1 a 10.6) ont été prises.

Aprés les observations, le faisceau d’électrons
a été éteint et le porte-échantillons a été retiré
lentement dans le sens horaire.

Identification des espéces de phages

Déterminer Il'espéce exacte des phages
nécessite un séquengage, mais la famille des
phages peut déja étre déterminée a I'oeil nu au
microscope selon la flexibilité et la longueur de
leur queue, ainsi que la forme de leur capside.

Queue courte: Podoviridae
Queue longue et flexible: Syphoviridae

Queue longue, raide et
contractile: Myoviridae

potentiellement

Corps entier allongé: Inoviridae
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La figure 10.1 présente des phages d’E. coli a
la morphologie typique : une capside et une
longue queue.

La figure 10.2 présente des phages d‘E. coli
démontrant un comportement surprenant. lls
semblent tenter de percer la membrane de la
bactérie avec leur capside, alors qu‘il devraient
le faire avec leur queue. Il s‘agit sans doute
d‘une malformation. La figure 10.3 présente
des phages en train de lyser une bactérie E.
coli et d‘en sortir. Cela aboutit a la mort de la
bactérie.

La figure 10.4 montre des phages de C. luteum.
Ceux-ci sont des inoviridés: ils possédent une
tres petite capside. La gaine contractile autour
de leur queue est bien visible. C‘est une
protéine spiralée qui leur permet de mieux
percer la membrane plasmique des bactéries.

La figure 10.5 présente des phages de C.
scophtalmum. La figure 10.6 présente des
phages de P. fluorescents. La deuxiéme est
accrochée a un flagelle de la bactérie.

La figure 11 détaille les différentes familles de
phages observées dans chaque bactérie-héte.
Certaines bactéries sont donc faibles face a
des phages de plusieurs familles. On peut en
déduire que ce n’est pas la forme du phage qui
détermine la compatibilité, mais bien la
composition de ses protéines caudales.
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Test Xanthomonas citri :
o But de I'expérience

Ce test a permis de démontrer a quel point les
phages sont efficaces contre une véritable
infection et s'il est possible de les utiliser a
grande échelle en agriculture pour combattre
des infections.

e Matériel :

2 plantules de citronnier, bactéries X. citri,
bactériophages efficaces contre X. citri,
bouteille a spray

e Déroulement :

Deux plantules de citronnier ont été laissés
pousser a 27°C. Un milieu de culture pour des
bactéries Xanthomonas citri, pathogéne du
citronnier, a été préparé de la méme maniére
que précédemment, et les bactéries y ont été
laissés incuber pendant 24h. Ensuite, les 2
plantules ont été mises en contact avec les
bactéries. Aprés 6 heures, les plantules ont
montré des signes d’infection : des taches
rouges sur ses feuilles.

La plantule 1 a été arrosée normalement
plusieurs fois par jour avec de I'eau contenant
des phages efficaces contre X. citri. Aprés 3
jours, les signes de [linfection n'ont pas
diminué. Au bout d’'une semaine, la plantule
meurt.

Sur la plantule 2, des Iégéres coupures ont été
réalisées au niveau des feuilles et un spray
contenant des phages efficaces en solution a
été utilisé pour arroser la plantule directement
au niveau des coupures.

Aprés 3 jours, les signes de linfection ont
grandement diminué, sans disparaitre
complétement.

Figure 12

Plantule 2, jour 1

e Interprétation

Plantule 2, jour 4

La plantule 1 (figure 12), arrosée normalement,
ne peut pas absorber les bactériophages au
niveau de ses racines car ils sont trop grands.
lls nont donc aucun moyen de rentrer dans
I'organisme pour combattre l'infection.

Les bactériophages peuvent rentrer dans la
plantule 2 via les coupures et potentiellement
les stomates, pour combattre les bactéries.
L'infection est controlée. Pour quelle
disparaisse complétement, il faudrait injecter
plus des phages a l'intérieur de la plante. Cela
sera possible une fois que sa tige sera un peu
plus épaisse.

Conclusion :

J’ai découvert des phages efficaces contre 21
espéces de Dbactéries, notamment des
pathogénes de poissons et de végétaux, qui
pourraient étre utilisés en pisciculture ou en
agriculture pour protéger ces ressources
alimentaires a plus grande échelle.

Les bactériophages sont inefficaces contre les
cellules eucaryotes. Donc, il est possible de les
utiliser pour combattre des infections
bactériennes sans nuire aux cellules de
I'organisme infecté.

Des bactériophages a action ciblée, qui ne
visent que certaines espéces de bactéries,
pourraient étre utilisés en médecine afin de
traiter des infections bactériennes sans nuire
au microbiote bénéfique de I'organisme infecté.

B. Miskolczi - SSFRC — EEB3



Remerciements :
Yasmina R’honi et Carmen Pino pour leur patience et leur soutien

Jurenas Dukas, Thomas Delobelle et Baptiste de Luca du Labo de Génétique et Physiologie
Bactérienne de 'ULB

Le labo de microscopie électronique du campus Biopark de 'ULB

Bibliographie :

Joana Oliveira, Jennifer Mahony, Laurens Hanemaaijer, Horst Neve, John MacSharry, Douwe
van Sinderen (2017, July 17) Detecting Lactococcus lactis prophage by Mitomycin C-
Mediated Induction Coupled to Flow Cytometry Analysis

Jakob T. Rostol, Luciano Maraffini (2019, February 13) (Ph)ighting Phages: How Bacteria
Resist Their Parasites

Sanna Sillankorva, Paul Hyman (2023, December) Isolation of Bacteriophages for Clinically
Relevant Bacteria

Marie Touchon, Aude Bernheim, Eduardo PC Rocha (2016, March 2016) Genetic and Life-
History Traits Associated with the Distribution of Prophages in Bacteria

Images :

Figure 2: Depuis planet-vie.ens.fr

10 B. Miskolczi - SSFRC — EEB3



H ETmidpaon Tou AvBpwTtrou oto OikoouoTtnua Tou MNapkou Woluwe
Karodutmra EvayyeAia

evangelia.katsampa@student.eursc.eu

Karoavakn KwvoTtavriva

konstantina.katsanaki@student.eursc.eu

Makpidou AvaoTaocia

makridan@student.eursc.eu

MeproTépag Nik6Aaog

nikolaos.peristeras@student.eursc.eu

Mmépn KwvoTtavriva

konstantina.piperi@student.eursc.eu

11



MpdAoyog

» Me aopury Tnv didackaAia TNG BePaTIKAG £voTNTAS TNG BioAoyiag, ol kabnynTég
ETTENECOV VA TTPAYUATOTTOINCOUV MIA EKTTAIBEUTIKY ekdpour oTo TTdpko Woluwe.
2KOTTOG ATAV N MEAETN Kal KATAVONON TWV QUOIKWY OIKOGUOTNUATWY Kal TOV pOAO
BIOTIKWV Kal aIOTIKWY Opyaviouwy oTn d1aTAPNCN 1I00pPOTTiag oTo TTEPIBAGAAOV.
Méoa atrd TNV BIWMATIKA TTapAThEnon, Hag 6606nKe n eukalpia va CUVOUACOUE TIG
BewpnTIKEG YVWOEIG TTOU €iXaPE avTAfoel ammd Ta POBAuaTa PE TNV TTPOKTIKA
EQPOPUOYN TTEIPOUATWY. ZTn OUVEXEId, KANOAKOUE VO TEKUNPIWOOUUE HE
ETMIOTAMOVIKA ETTIXEIPAMATA YIATI N KATAOKEUR €vog dpduou uéoa oto 6acog Ba
ETTIPEPEI ONEDPIEG OUVETTEIEG OTO TTEPIBAGAAOV, TTapoucIdlovTag TNV avTiOETn OTITIKA
ywvia g’évav avwvuuo ETTIXEIpNPaTia TTou €mmBUpEl va uAoTroifoel 1o oxédio. H
OUYKEKPIUEVN EQPYACTNPIAKI ava@opd TTapoucidlel Ta dedopéva TTou CUAAECaE
ato TIG OPACTNPIOTNTEG OE OXECN ME TA CUUTTEPACHATA Kal TNV TEAIKA ammépaan,
oTnVv oTroia KaTaAngae.

NEEeIc-KAEIDI1&
Exkmaideutikr) ekdpopry, OepaTikry evétnTa olkoAoyiag, [MpakTik e@appoyr- [leipduata-
ApaoTnp1dTNTEG, ZUAAOYH KAl ZUYKPIoN DEQOUEVWV

1" Katnyopia: ABIOTIKOI TTAPAYOVTEC

Aiuvn

» AvamréoTraoTo KOWUATI Tou TTapkou atroTeAei n Aipvn. H 6x0Bn g eival teXvNT Kai
ATTOTEAEITAI OTTO XWHMA, TTETPEG KAl MUTTETOV. ZNuavTIKO poAo éxel n BA&GoTnOn, OTn
dlapdépewaon NG 6xXOng. Evag TTecuévo KOpuog DEVTPOU, £XEl EKONAA ETTNPEATEI OAOKANPN
TN doun TNG 6XONG. AKOUQ, TTapaTnEEiTal hia JIKPRA KAion TO00 TNG apIoTEPNG, 600 Kal TNG
0e€lIdg 0xBnG. H koitn Tng £xel dIauopPwBEei atrd Peyaleg TTETPEG, AAOTIN Kal opyavika
UAIKA, KaAUTTITOVTOG i TTeploxr] TTepitrou 10 yétpa. To BdaBog Tou vepoUu uttohoyioBnke
oTa 4,2 PETPA Kal n TaxuTnTa PONG Tou vePOU ival OXETIKA apyh.

»  ZXETIKA hE TO VEPO TNG AiVNG, EXEI XPWHA KOPE KAl TIPACIVO O€ OpIoPEVa OnuEia Kal gival
BoA4. H o&utnTta Tou (pH) gival 7, dev gival TTOAU ogU aAAG oudétepo kal kaBapd. MpdobeTa,
n Bepuokpaacia Tou KupaiveTal KUupiwg oToug 16,6 °C, @IAogevwvTag TTOAAG €idn, Kupiwg
TTATTIEG KAl KUKVOUG. H ouykévipwaon SlaAupévou oguyovou 4 mg/l uttodnAwvel XaunAd
etmmimeda oguydvou, TTou PTTOPE va gival €vdeign puTTavong, TTPOKAAWVTAG avnouyia o€
udpoBIoug opyaviopougs, KaBwg To 1daviké eTTiTTedO gival cuvABwg dvw Twv 5 my/l.

» EmmmAéov, PeTprBnKav oI TINEG TTEPIEKTIKOTNTAG OPICHEVWY OAATWY OTO VEPO PE TNV XPAON
TTEXAMETPIKOU XapTioU. H TToodétnTa VITpIKWY aAdTwyY Bpédnke ion pe 10, @avepwvovTag
OTI TO vePO €XEl UPNAR CUYKEVTPWON TwV OAdTWY, T OTToIa TTPOEPYOVTAl GUVHBWG aTTo
TNV aTTooUVvBEeC OPYAVIKAS UANG, ATTOTEAWVTAG KAl TUTTIKO TWV VITPIKWY OTOV KUKAO TOU
alwrtou. Emeita, n moodtnTa VITpwdWwv aAdTwy ATav 1, 1I81aitepa XaunAnR o€ oxéon Pe TO
QUOIOAOYIKO, MIa €vOeIEn TIBAvVG avicoppoTTiag Tou vepoUu. TEAOG, Ta AuPwVIOKE GAATa
Ta oTroia peTprnBnkav 0,5, Tovifovtag TNV XauNnAr TTEPIEKTIKOTNTA AMPWVIaG, JAAAov Adyw
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TPOCEATNG ATTOOUVOEONG Opyavikig UANG. ZUVETTWG, UTTAPXEl UWNAR CUYKEVTPWON
alWwTou HE TN HOPPA VITPIKWY AAATWY OTOo veEPS TNG Aipvng.

Opicovtag duo onpeia A kai B, pe amméotaon 3 ETpa, a@rivouue éva @UAANO aTtrd To onueio
A Kal JETPAUE € TTOCO0 XpOvo diavuel TNV atréoTacn). KaBuwg XpelaoTnKe 2,7 deUTEPOAETTTA,
Kal n TaxutnTa Tou @UAAou uttoAoyioBnke 1,11 m/s, aAAd TTOAU onuavTIKOS TTApAYOVTOG
atroTeAei n dUvaun Tou agpa, aPou PETABAAAETAI. ZTNV TTPAYMOTIKOTNTA, N TaxUTNTa TOU
vePOU auédveTal OTa onEia atrd Ta oTroia TTepvAve ol TTATTES A ol KUKvo. H taxutnta Tou
€TTNPeddel T6oo TNV KaBapdTNTA Tou, AOYyW TOU OTI TO TPEXOUUEVO VEPO QIATPAPEI Kal
MeTa@EPEl TO BPOUIKO vEPDO, G0 Kal TNV dIdRpwon Tou £dd@oug, KaBwg To vePO TO OTT0I0
KUAGEI Je opun «@Beipel» TO XWHa To OTToio UTTApyxel oTta TTAAyia TNG Aipvng. Ag pnv
Eexvaue 1O QaIVOPEVO TNG ammoBeang, OnAadr TnNG TEAIKAG TOTTOBETNONG UANIKWY O€ pia
TEAIKA Béon kal TTapartnpeitar TapdAAnAa pe Tnv diIGBpwaon, n otmoia cuuPaivel oTnv
akpIBwg atrévavTl TTAeupd evog TToTapoU ouvhnBwg. TEAOG, MO éviova TTANUMUPIKG
Qaivopeva (Tralippola) Trapatnpouvtal Adyw Tou Qeyyapiou.

Pdtravon Nepou

»  XZTIG TTEPIOXEG OTTOU UTTAPXOUV AiPVEG Kal TTOTAUIA, TO VEPO OUXVA PoAUveTal aTTd
d1dgopa atroppippara. MNa va dIaTTIoTWOOoUNE €AV TO VEPO TNG AivNG TOU TTAPKOU
gival yoAuopévo, TTpayuaToTToInoauE To akOAouBo Treipapa. ApXIKA, CUANECaUE
éva Ociypa vepou oTo TTAACTIKO BOXEIO TTOU pag ixav dwWael oI KaBNyNTES TTPIV ATTO
TNV avayxwpnon Jog atmo 1o oxoAcio. To deiypa ETTPETTE va avakivnBei Eviova yia
TTEPICOOTEPO ATTO £va AeTTTO. MeTA aTTO AUTO TO XPOVIKO BIACTNUA, TTAPATNPNOAUE
TNV €TMIPAVEIQ TOU vEPOU Yia va KATaAABOUME av Tav JOAUCUEVO 1) OXI.

Mepiypa@n vepou Xpovog s€agpdaviong Tou MoiéTnTa vepou
a@pou
Aev agpilel kaBoAou 0 KaAn

2xed0V KaBoAou Mepitou 1 sec IKavoTToINTIKA

AQpiCel eEAa@pdg Mepitrou 10 sec AvVeKTA
AQpicel Aiyo Méxpr 5 AetrTd XapnAni
A@piCel TTOAU 2-4 wpeg Kakn

A@piCel TTApa TTOAU Méxpr 18 wpeg MoAU kakn

» Ao TOoV TTOpATTAvw TTiVAKA MTTOPOUME va dIAToTWOOoUNE OTI TO veEPO TNG
OUYKEKPIUEVNG Aiuvng Tou TTépkou eival oxeddv KaBoAou poAuopévo. Autd TO
CUMTTEPACHA TTPOKUTITEI OTTO TO YEYOVOGS OTI JETA TNV avauIEn TTapaTnpioape OTl
oT0 TTAvw MPEPOG Tou doxeiou dnuioupynRdnke TTOAU Aiyog agppdg, KATI TTou
atrodeIKVUEl OTI TO VEPO BEV €ival ONUAVTIKA HOAUOPEVO.

O¢puikn Putravon Tou Nepou
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1)
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H Bepuiki putTavon Tou vepou eival N avBpwTToyevAg augnon Tng Bepuokpaciog
TWV UBATIVWYV olkoouoTnudtwy. H atrdétoun avénon Tng Bepuokpaaciag PEIWVEl TNV
TTEPIEKTIKOTATA TOU veEPOU O OEUYOVO, YeEYovog TTou €TTnpedlel OAOUG TOug
opyaviopoug TTou ¢ouv aTn Aigyvn. Oco 1Mo augnuévn cival n BeppIkn puTTavon,
1600 TTEPIcOOTEPO £TTNPEAleTaI N UOPOLIa (WwA.

ApaotnpidtnTec Mérpnong

2UyKkpion Beppokpaciag aépa Kal vepou: MeTpricape Tn BepUOKPATia TOU agpa Kai
Tou vepou (TTévta oT1o id1o BAB0G). O1 TIHEG TTOU KaTaypAWaUE ATAV TTOAU KOVTIVEG
(16-16,5 Babuoug KeAaoiou).

2UyKpIon BepUOKPACiag Kal TTEPIEKTIKOTATAG O€ OEUYOVO O€ DIAPOPETIKEG ETTOXEG:
Tn ouykekpiyévn dpaoTnPIdTNTA dEV PTTOPECAUE VO TNV EKTEAECOUUE, KOBWGS N
€KOPON ATaV povorjuepn. MNa va oUyKPiVOUUE PETPAOEIG OE NUEPEG I ETTOXEG UE
ONMAVTIKEG KAIPIKEG aAAayEG, Ba xpelaldTav pakpoxpovia TTapakoAoudnon.

Etriokewn o€ mepioxr ge aoTikA AUparta: OUTe auTh TN OpacTNPIOTNTA UTTOPECAE
va eKTEAEOOUNE, KOBWG OTO onueia TTou €TTIOKEPORKapE Ogv UTTAPXAV AywYoi
AOTIKWV AUPATWV.

AtToppiyuara Kal PUtravoncg

» Kard 1n didpkela TG TTEQINYNONG MAG OTO TIAPKO, Trapartnprioape didgopa
ATTOPPIMPOTa  €VTOG KAl €KTOG KoOITNG. Ta ammoppigyaTa TTou  EVTOTTICAE
TTapouaciafovTal OTOV TTAPAKATW TTivaKa:

Eidog EvTdg Kkoitng ExT6¢ KoiTNg MoodéTtnTa

QATTOPPINATOC
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» 20Powva Pe Ta Oedopéva Tou Trapatmdvw Trivaka, avTiAaupavouacTte o1 Ta

TTEPICOOTEPA ATTOPPIYUATA BPICKOVTAV EKTOG KOITNG, AV KAI {APVIOOTHKAUE JE TOV
apIOud oBnoPévwy  aTToTOIYaPWY O€ KOVTIVI atrdoTacn atmd Toug KAdoug. ApPKETA
OAAOKOTN POG QPAVNKE PIa eyKATOAEAEIMUEVN OKNVH, TNV OTToi TTEPITPIYUPILaV
MEPIKA poUxa KOl KOVOEPPBOKOUTIA. Z€ YEVIKEG YPAUMES TO TTAPKO, TTAPA TNV €KTOON
Tou, dlatnpeital kKabapd. @a ytTropolce avauiBoAa va BeATIwBEi N kaTtdoTaon eav
Oev puUTTAivauE TNV TTEPIOXNA ME TTPOCWTTIKA atTORANTO.

Métpnon Yypaoiac Eddgouc

» TpwTn pag dpacTtnpeidtnTa ATAV N HETPNON TNG UYPACiag Tou £dA@OUG. ZUNGWVa

ME TIG METPROEIG, TTANCIAZOVTOG TN Aipvn, N uypacia Tou edA@oug ATav TTEPITTOU 2
BaBuoug. AittAa atd TIg pideg Twv dEVTPWV N uypaacia ATav kovtd oto 0, evw 600
atrouyakpuvopacTav atrd Tn Aipvn Kai atrd 1a 8EvTPA, N TIWA KUPaIvoTay atmo 1 €wg
2 PBaBuoug. ZTO0 OCUYKEKPIYEVO TTEIPAUA, EVTUTTWOIACTAKAUE OTTO TNV MIKPN
ATTOKAION TWV TPIWV TIHWYV, EVW TTEPINEVAUE HEYOAUTEPN Blapopd.

H emrépevn dpacTtnpIdTNTA ,0TNV OTTOIA CUUMETEIXAKE, APOPOUCE TNV avBpWTTIVN
TTapéPBacn oTo GUOIKO TTEPIBAAAOV. EIDIKOTEPQ, KANBrKAUE va UTTOAOYICOUUE TOV
ap1Bud Twv dEVTPWY TTOoU Ba xaBouv aTo TTAPKO AV dnuioupynBei Spduog. ApXIKA,
EMAEEQUE WG DEIYUATOANTITIKA £TTIQAVEIQ Eva 0pBoyWVIO TETPATTAEUPO [rikoug 20
METPWYV Kal TTAATOUG 10 péTpwy. Méoa oTnv €TIQAvEIQ TTOU OpicalE, e EURAdOV
200 TeTpayWVIKA PETPA, UTTAPXOV OKTW OEVTPA. ZUVETTWG, O apIiBudg dévipwy yia
eKkeivn Tnv TTEPIOXN €ival TEooepa SEVTPA avd TETPAYWVIKO PETPO.

21N ouvéxela, uttohoyicaue pe Tn Pondeia Piag PeTpoTaviag, TNV TTEPINETPO TWV
KOPHWY TwV BEVTPWY O€ EKATOOTOUETPO, BPIOKOVTAG yIa PHEON TTEPIMETPO TNV TIUA
170,5 TeTpaywvika ekatoaTd. AvtioToixa, akoAouBnoape Tnyv idia dladikagia woTeE
va Bpouue To UYWog Twv dEVTPWY, KATAARyovTag o€ TIPA HECOU UWoug 24 uéTpa.
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‘Emreima, uttoAoyioape TRV péon nAIKia Twv dévipwy Tou deiyuartog, Trepitrou 68
ETWV, DIAIPWVTAG TNV PECT TTEPIPMETPO UE TOV OTABEPS apIBUs 2,5.

YoTepa, KATaypAWaEe TOUG KUPIOTEPOUG BAUVOUG TNG OpI0BeTNUEVNG TTEPIOXAG, KAl
KataAfgaue ota TTapokdtw atroteAéopaTa. YTmpxav Tpeig BaTtououplég, dUo
AeBavTeg, dUO KIOOOI Kal Hia Kpavid. ZUPTTEPIAAUBAvVOVTAG TIG TTApPATNPAOEIS JAG,
QvTIANQBNKANE TTWG YIa TNV KATOOKEUN €vOG OpOPOU PE OUVOAIKO eufaddv 500
TETPAYWVIKA MPETPA, Ba xaBouv cuvoAikd 2.000 dévipa. H karacTtpo@r] evog
afloonueiwTou aplBuol dévipwy OxI PMOvo Ba dlaTapdcel TNV ICOPPOTTIC TOU
OIKOOUCOTAMATOG, aAAd Ba eTTNpedoEl TNV QUOIKF OJOP@IA Kal YAAARVN TOU TTAPKOU.
E€aitiag Twv Kauoagpiwv Kai TNG NXopUTTavong Twv oxnUAaTwy, 8a avarapayxBoliv
600l opyaviouoi (ouv oTnv TPIyUpw TTEPIOXNA Kal Ba eppavioTouVv €K vEou {nThHaTA
TTOU TWPA iowg va unv gival avriAnTTd/katavonTd.

lMNa TNV €peuva TngG emidpaong Tou OACOUG OTO MIKPOKAINA, CUYKPIVAPE TIG
METPNOEIS BepPOKPaTiag Kal uypaciag otTnv agetnpia, dnAadr) 0To OxOAgio Kal
oToV TEAIKO TTPoOoPIoHO Jag, To dGoog. Mapatnprdnke auénon Tng Bepuokpaaiag
atréd 23,8 Babuoug KeAaiou og 25,4 BaBuoug KeAaiou. MapdNauTtd, n €vdeitn Tou
TTO000TOU TNG uypaaciag atmd 57% £56¢1&e 56%, OTav TACAPE OTNV KEVTPIKT dATIKA
mepioxr). O1 mapamavw diagopég Beppokpaaiag moavov ogeilovtal 0To £€80¢POG
Kal TO MIKPOKAiJa Tou ddooug, 61Tou Ta Enpd @UAAQ atroppo@ouv Kal dlaTnpouv
BepudTNTa 1 OTNV UWPNAOTEPN €KBeon OTOV NAI0O AOYW QVETTAPKNAG OKIAG TWV
QUAAWV. ZXETIKA PE TO TTOOOOTO TNG UYPATIAG, iCwg T QUTA gixav XAoeEl HEPOG TNG
uypaaiag Toug 1) dev eixe Bpéel yia Aiyeg pépeg oTo dACOG.

2TN OUVEXEID €EEPEUVACANE TO OACOG «ME TIC QIOBNOEIC POG», dIAKpivovTag
OIAQOPETIKOUG AXOUG OTTWG TO  HEAWDIKG KeAANSIOPA  TTOUAMIWV KAl TO
XOPAKTNEIOTIKG KPAGIMO TWV TTATTIWV TNG Aipvng. Z0P@wva Pe To {NTOUPEVO TNG
akoAouBng dpacTnpIOTNTAG, KAVAUE MG avadrTnon XPNOoIMOTTOIWVTAG ThY agr, Ta
XPWHATA KOl TO apwuata. APXIKA, EVIUTTWOIACTHAKAKE atTd évav Kopud dEvTpou
TTEGUEVO 0T Aipvn. AUO dIOQOPETIKOI KAPTTOI TTOU EVTOTTICAE TAV TO KOUKOUVAPI
KOl TO KAOTAVO, VW EUXAPIOTN HUPWOIA £@epe N AeBavTa. ApyoTepa, BPNKAMNE HIO
aykabwTr Tooukvida Kal PeEPIKA ofnouéva atmoToiyopd, we KATI {Evo TTPOG TO
ddooc.

Metd ammd Aiyn wpa €VTOTTIOOPE pIa TTEPIOXN ME TTaxU OTpwua QUAAwV Kal
TTaPATNPNCANE TN QUAAOCTPWHVH, TO €0A@OG Kal HEPIKOUG OTTOIKOOOMNTEG.
Kdatrolol BloTikoi opyaviopoi 1ou  Slokpivape Atav {wa Tou O8A00UG OTTWG
OKOUANAKIA, HUPMAYKIA, TTAOXOANITOEG Kal PAKUTEG OTTWG MaviTdpia. POAog Twv
{Wwwv (atroikodounTwv) gival n diIdoTTacn TNG 0pPYAVIKAS UANG, KaBwg TpEépovTal e
VEKPA QUAAQ Kal n dnuioupyia evog BpeTtTiKoU £dd@oug, EUTTAOUTICOVTAG TO XWHA
ME opyavikég ouaieg TTou atmmofdAAouv. AvTioToixa, Ol JUKNTEG dnuioupyouv TO
XOUHOU, OpYyavikO £0a@p0og ue BPeTTIKES ouaieg TTou GUPPBAAAOUY OTnV avdaTITuén
TWV QUTWV Kail 0Tn dIGCTTaoN ouaIwy TTou Ta {wa dev eTTegepydlovTal.
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» Edv éAeitre 10 £€0a@og atrd To dAC0G, dev Ba YTTOpOUCAV VA QUTPWOOUV SEVTPA 1
AAa @utd, agou ol pifeg Toug XpeladovTal To €8a@og yia vepd Kal BPeTTTIKG
ouoTaTikd. EmmimAéov, dev Ba uthpxav HiIKpoopyaviouoi Tou eddgoug. MNpdobera,
0¢ Ba cuykpartolvTav To VEPO KOl N uypaacia, YETATPETTOVTAG TO KAia o€ Enpd Kal
a@IANGEevo yia CwIKOUG opyaviououg. ZUVETTWG, Otv Ba utipxe Cwh Xwpig 1O
£0a@og 010 BACOG, O10TI Ba £UEVE JOVO £VAG KYUUVOG» XWPOG.

2" Karnyopia: BioTikoi Mapdyovreg

XAwpida

H Alpvn tou tdpkou Woluwe amoteAei €vav povadiko BLOTOTIO TIOU Kal EXEL HEYAAN
BLOAOYLKN TIOIKIAOTNTA . 2TO ECWTEPIKO TWV ALUVWYV PEYAAEG TIEPLOXECG KAAUTITOVTAL ATIO
vdpoBLla BAdoTNON pe BuBLoPEVA €10N, OTIWCE TA HUPLOPUAAQ, KEPATOPUAAQ OL
TIOTAMOYEITOVEC K.ATL. 2TV TTEPLOXN YUPW ATIO TNV AV AvarttUoCOoVTaAl EKTETAPEVOL
KAAQUWVEC TTOL dTAvoULV pEXPLKAL BaBog vepou 1,5 m. Emtiong epimou otnv peon tng
Alpvng Bpiloketal €va Pikpo “ vnot ” to omoio puAogevel dutd OTTWCE AALOHA,AKOPO Kal
voudapa.

Eidn dévipwyv Mepipépeia “Yyog
Giant Sequoia (Sequoiadendron giganteum) "116" 8.66m-1.50m ~33m
Baldcypress (Taxodium distichum) "1873" 3.56m-150m 3460 m
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Eastern Black Walnut (Juglans nigra) "4031" ~3.50m-130m 33.60 m
Southern Red Oak (Quercus falcata) "4025" 329 m-130m ~34m
Sessile Oak (Quercus petraea) "4028" 3.10m-1.30m 33.20m
Pin Oak (Quercus palustris) "4024" 276 m-130m 34.40 m
Japanese Zelkova (Zelkova serrata) "4026" 243 m-130m 28 m
Service-tree (Sorbus domestica) "4039" 241m-130m 27 m
Service-tree (Sorbus domestica) "4029" 1.93m-130m 26.40 m
Silver Birch (Betula pendula) "4027" 146 m-1.30m 30.40 m
Giant Sequoia (Sequoiadendron giganteum) "1068" ? ?

Black Poplar (Populus nigra) "4032", 'ltalica’ ? 38.60 m

O1wg Tapatnpeeital otov Tivaka, 70 ddcog Woluwe @iAogevei TTOAG Kal SI0QOPETIKA €idn
OévTpwyv atro did@opa Yépn Tou KOOUOoU, OTTWG TNV EupwTrn, TNV Apepikn kal Tnv Acia. H peydAn
TTOIKIAIa €I0WV TTPOCPEPEI TTAOUCIA BIOTTOIKIAGTNTA, dNUIOUPYEI OKIA Kal KaBapd agpa, Kal KAVEl TO
Woluwe évav xwpo 61ou n @uon Kal 0 AvOpwTTog CUVUTTAPXOUV appoviKa.Ta TrepioodTepa
Oévipa @rtavouv Uyn 30 éwg 35 pétpwv, oxnuaTtifovrag éva TTUKVO OTPWHA QUAAWY TTOU
TIPOCPEPEI KATAPUYIO € TTOUAIA, £VTOUA Kal MIKPG BNAQCTIKG.

Ooo agopd TNV 1o XaunAr BAGoTnon, 1o TTAPKO QIAOEEVED pIa HEYAAN TTOIKIAIG BdPvVWY, OTTWG
HOUPIEG, TTIKPOBAPVEG, YKATAGPDIEG KAl PAPVOUG, TTOU TTPOCOETOUV XPWUA Kal OHOPPIA o€ KABE
dladpoun.

Tnv atudéoeaIpa CUUTTANPWVOUV OPWHATIKA TTowdn QuUTE, OTTwG n ykdoupd, n Japyapita, 1o
YEPQVI KAl N dIHOP@OBNKN, YEUICOVTAG TOV XWPO HE EUWDIES Kal wnpd XpwuaTaA.

MNavida

» [ameg, kukvol, XAveg Kal AAAa udpoBia TTnva ouyxvalouv oto Bpdxo Tng Aipvng. Ol
TTETAAOUOEG OUANEYOUV VEKTAP OTTO Ta AoUAoUdIa TwV ¢NPWV Kal UypoToTTWV AIBadIWV
KOTA TOUG KaAokaipivoug prnves.NUuktopia {wa KAvouv Tnv ePQAvION TOUG TIG VUXTEPIVEG
wpes. ANa {wa TTou Bprkav KaTtaguylo oTo 0Ao0g gival 0 KOKKIVOG OKioupog, N aAeTTou,
o Aayog kai éva €idog EupwtralkoU Bartpdyxou oT1o péyeBog evog avrixeipal

ZuutrepacpaTiké 1o TTédpko Woluwe gival oTTiTI o€ Jia eupeia TToIKIAia OEVTPWY Kal BAPVWY OTTWG
Kal {wwv. Auté BonBdel oTnv dlIaTRPENON TNG ICOPPOTTIAG TNG TPOPIKAS aAUCidag TTou 0dnyouv o€
éva wpIho, oTaBepd Kal BIOTTOIKIAGHOPPO dACIKG 0IKOOUCTNA,

XapaKTNPIOTIKA TTEPIOXNAC
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» H Ttepioxn) Tnv otroia peAeTACOPE aATTOTEAEI €va TTOAUOUVOETO OIKOOUOTNPA TO OTTOIO
TTAPOUCIAEl OPICPEVA XAPAKTNPIOTIKA. APXIKA, TTPOKEITAI VIO MIO NUIOPEIVE TTEPIOXH, DIOTI
gival ouvABwg TTedIVA aAAG pe opiopéva upwuata. O1 Tediddeg dev eival eKTEDEINEVEG OTOV
AAIO AGYW TwV TTUKVWV QUAAWCIWY Twv BévTpwy. Mapd 1o yeyovog autd Ouwg, EXOUuE
ApKETOUG AGYouUG va TTIOTEUOUNE OTI N GNUEPIVA TNG XPHon dIa@EpEl ApKETA aTTd TNV XPAoN
NG TTPIV atro, yia Tapddeiyua, 60 xpovia. EidikdTepa, 0Tn CUYKEKPIUEVN TTEPIOXT], AOYW
TOU OTI OruEPA EUBOKIPOUV TTEPICOOTEPA €idn QUTWY aATTO OTI (WwV, TTPETTEI va UTTHpXaV
KOAAIEpYEIEG, TTOU €KMETAAAEUOVTAV TO YovIgo £0a@og Kai Tnv  Aipvn. TéAog,
TTapaTnPNONKav opICUEVa ATTOPPIMMATA TA OTTOIa PUTTAIVOUV TOV XWPEOo Kal ATav oTnv
OAOMEAEIO TOUG OIKIOKA.

KaTtaypaen 0pacTnploTATWV & EYKATAOTACEWY aTNV TTapox0ia wvn Tou pEUATOC

ApaoTtnpidéTnTa N
EYKATAOTAON

Moia avBpwTTivn avaykn
IKAVOTTOIEN;

Noleg gival o1 CUVETTEIEG OTO
TEPIBAAAOV

ABANTIKEG EyKATAOTACEIG-
[upgvaoTnplakd 6pyava

duoIkr KaTaoTaaon, AoKnon

EvoxAnon (wwv

EKTTaIOEUTIKEG EKOPONEG AlgUpuvon yVwaoTIKWV HyopuTtravon
opIfOVIWV
BOATEG Kal €GOpUAOEIG Avayuxn, KolvwVIKoTToinon Putravon

BoATa kaTolKISiwy

KaAAiépyela deauoU e TO
KATOIKi®IO

ATOBANTO LWV

MeptrdTnua

ZEYVoIaoId, aTTopOpTION

AMN\oiwon TOU QUOIKOU
TTEPIBAAANOVTOG

‘Eptrveuon (Zwypagikn)

AtmréAauaon, npepia

M&Auvon Tou TTepIBAAAOVTOG

2Tmima 2Téyaon KataTtrdtnon Quaoikou Xwpou
YT1révopog ATTOBOAN avBpwITIVWV MoAuvon Tou vepou
TTEPITTWHUATWY
EtriAoyog

»  2Z0PJOWVa JE TIG TTOPATTAVW TTAPATNPNOEIG, N EKTTAIBEUTIKY] EKOPOMI OTO TTAPKO
atrodeixdnke 101aiTEPA ETTOIKODOUNTIKA, OIOTI EUTTAOUTICAME TIG YVWOEIG JOG OTOV
TOMEQ TNG OIKOAoyiag péoa aTTd TTPOCWTTIKEG EUTTEIPIEG, OAAA KaI UTTOPECANE va
agIoAOYACOUE TIG ETTITITWOEIS TWV AVOPWTTIVWY TTPAEEWY OTO QUOIKO TTEPIBAAAOV.
Me Bdon Twv ammoTeAEOUATWY, Eival EPPAVES TTWG N KATAOKEUR €vOg SpOOU OTO
0doog mpokeTal yia pia KAkioTn 10€a, dI10TI Ba emBapuvel TNV AON BeBapnuévn
TTEPIOXT ATTO AVOPWTTIVEG KATAOKEUEG. AVTIBETWG, €ival ETTITAKTIKN avAaykn n €vTiun
OuVEICPOPd TWV AVOPWTTWY YIG TNV TTPOCTACIA TWV PUOIKWY OIKOCUCTAUATWY Kal
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n ato@uyn pUTTavong Twv TIPACIVWY Xwpwv. lNa Tnv eTiteuén autou Tou
TTOAUTT6ONTOU OTOXOU, N Véa yevId TTPETTEl va AdBel dueon dpdon e dtToI0V TPATTO
MTTOPEl, OTTWG EUTTOBICOVTAG TNV KATAOKEUR £PYWV UTTOOOMNG.

MNnyég

http://www.gaiapedia.gr/qgaiapedia/index.php/AAaTdTNTA KAl AVATITUEN TWV QUTWYV

https://www.realwater.gr/ph-tou-
nerou/?srsltid=AfmBOopgaJk2HIgDRN9x1pJ8kSEhRANKE7rhjAocjxHpU41A47Xwck58v3

https://www.woluwe1150.be/en/culture-and-leasures/walking/espaces-verts-en/

https://www.wolusportspark.be/en/about/

https://gardens.brussels/fr/espaces-verts/parc-de-woluwe
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MepiAnyn

H epyacia autr) aoxoAeital pe TN YEAETN Tou TTEPIBAAAOVTOG KOl TOUG TPOTTOUG UE
TOUG 0TToIoUG N avBpwTTIV dpacTNPIOTATA ETTNPEGLEI TO OIKOGUOTNUA. 2TO TTAQICIO TNG
MEAETNG TTPAYHATOTTOINBNKAV YETPACEIS KAl TTAPATNPEACEIG OTNV TTEPIOXN VOGS QOTIKOU
TTapKou, OTTWG KATAYPAQr) ATTOPPIMPATWY, pUTTAVONG KAl avdAuon TngG TTolidTNTAG TOU
vepoU kaBwg Kal TTapatripnon Tng XAwpidag kal Tng Travidag. Emiong, peAeTABNKeE n
emMidpaon Piog YIKPAG OACIKAG TTEPIOXNAG OTO MIKPOKAIUO KABWG KAl Ol JIKPOOPYQVITHOI
Kal Ta PIKpd {wa, TTou (ouv OTo €0a@OG. ZKOTTOG TNG MEAETNG €ival n avadeign Tou
MNXaviopoU A€IToupyiag €vOg OIKOOUGTHUATOG, N TTapoudiacn Twv PETABOAWY, TTOu
TTpokaAoUvTal O€ autd aKOun Kal ammd  JIKPEG avBpwtriveg dpaoTnpidTNTEG-
TapeuBaocig, KaBwg Kal n KAAUTEPN Katavonon Tng onpaciag tng TTpoaTaciag Tou
QUOIKOU TTEPIBAAANOVTOG.

Né€eig KAeidid: putravon epIBAAAOVTOG, oikoAoyia, BIOTTOIKIAGTNTA, OIKOCUCTNHO

1. Eicaywyn

To @uaIko TTepIBAAAOV atroTeAei BepéNio yia Tn {wnA aTov TTAaVATN Yag. Ta TTapKa, ol
Aigveg, Ta pépata kai Ta 6don cival JIKpd 0IKOCUCTHAUATA, TTOU QIAOEEVOUV TTOAAG €idn
QUTWV Kal {Wwwv, oAAG, Tautoxpova, €TTnPEeddovTal APECA aATTO TIG AVOPWTTIVEG
0paoTNPIOTNTES. H pUTTavon, Ta aTToppiupaTa Kal N aAdyioTn Xpron XNHIKWY ouciwy,
OTTWG, TT.X., T ATTOPPUTTAVTIKA, JTTOPOUV va TTPOKaAEGouv coBapd TTPoRARuaTa oTo
£00¢og, 070 vEPOS Kal 0Tn BloTToIKIAGTATA.

H epyacia auth €xel wg QVTIKEIUEVO TO va EVTOTTIOEI Kal va avadeifel TTwg ol
avOpwTTIvEG dpaaTnPIOTNTEG ETTNPEAOUV éva PIKPO OIKOGUOTNHA, XPNOIHMOTIOIDVTAG
wg Tedio €peuvag To TTEPIBAANOV €VOG TTAPKOU, KAl TTIO, CUYKEKPIUEVA, TOU TIGPKOU
Woluwe oTig BpugéAAeg Tou BeAyiou. 210 TTAQiCIO TNG €pEuvag TTpayuaToTToINOnkay
O14QOPEG NETPATEIG KAl TTAPATNPAOTEIG, TTOU agopoUV aTn CUCTNHATIKY KATAYPAPH TWwV
ATTOPPIUMATWY OTNV  TTEPIOXN] Tou TIdpkou, OTn puttavon Tou vepou atod
ATTOPPUTTAVTIKA, 0TAV avdAucn Tng TToIéTNTAG TOU VEPOU OTO PEPA TOU TTAPKOU, OTNV
EVOEIKTIKA aTtroypa®r Tng XAwpidag kal oTnv kataypa@r Ttng Ttavidag. Etriong,
MEAETABNKE N eTTidpacon Tou PikpoU dAC0UG, TToU BPICKETAI OTO TTAPKO, OTO MIKPOKAILA
NG TTEPIOXNG, MECQ QTTO PETPAOEIS BEPUOKPATIag Kal uypaciag, Kal, TTapaAAnAq,
TTPAYUATOTTOINBNKE £PEUVA YIA TOUG HIKPOOPYAVIGHOUG Kal Ta JIKPG {wa, TTou (oUV OTO
£da@og. TENOG, 0TNV €pyacia AuTr) TTAPOUCIACETAI KAl Miat MIKPAG KAIMOKAG MEAETN, TTOU
OTOX€EUEI OTOV UTTOAOYIONO TNG TTUKVOTNTOG TwV OEVTPWY GE HIA TTEPIOPICHEVN TTEPIOXT
KQl OTNV €KTiINON Tou apiBuou Twv OEVTPWY, TTOU EVOEXETAI va XaBouv o€ TTEPITITWON
didvoigng dpoduou.

Méoa ammd autr) TNV €pyacia, EMOIWKETAI, aPeEVOG, Hia KaAUTEPN yvwpIdia PE TO
Quaiké TTepIBAANOV, Ki, aQETEPOU, N EVAICONTOTTOINCN YIA TN ONPOCIa TNG TTPOCTAGIAG
Tou TTEPIBAAAOVTOG Kal n Katavonon Tng avaykaidtntag yia @povrida tng ¢uong,
gekivwvtag atrd amAég kabnuepivég Tpdcels. MapdAAnAa, o OKOTOG QUTAG TNG
OUVOAIKAG QUTHG EKTTAIBEUTIKAG dPACNG aPopd Kal TNV AfloTroinon TwY YVWOEWY TwV
MaBNTwWV TNV oIKoAoyia Kol aTAV KAAUTEPN KATAVONON TWV ETTINEPOUG TTAPAUETPWY KOl
peBodoAoyIWY, TTou oxeTiCovTal pe TN dlECaywyn Yiag TTPOKTIKAG €PEUVAG OTOV TOUEQ
NG MEAETNG TOU TTEPIBAAAOVTOG.
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2. Teviki MegBodoAoyia — Mépn Tng £épeuvag

H épeuva otnv omoia BacioTnke n epyacia auth die€dxBnke oto Tapko Woluwe
(Eikova 1) Tnv Napaokeun 19 Zemrteppiou 2025 kai dijpknoe GUVOAIKA TPEIG (3) WPEG.
To TTPWTO onEio TTou gpeuviBnke OTo TTAPKO ATAV TO PIKPO OACAKI KAl OTn CUVEXEIQ
MEAETABNKE pia TTO avoixt Treploxy KoOvid oTn Aigvn Tou Trdpkou. ETriong,
OUAAEXBNKaV TTANpo@opies Kal aTTd To vePO TNG AiVNG. ZUVOTITIKA, EPEUVABNKAV TTOAAG
gnueia Tou TTAPKOU KAl GUYKEVTPWONKAV ONUavTIKEG TTANPOPOPIES Kl PETPATEIG, TTOU
B6a avaAuBouv oTn ouvéxela.

Eikéva 1. Ievikr} aroyn Tou TTépKou

H £peuva autr) uhotroifOnke atmd pia opdda Twv £€1 ATOPWY, Kal KABE YEAOG gixe
avaAdBel Eva eTTIPEPOUG AVTIKEIMEVO TNG £peuvag. H TTapouca peAéTn TTepIAauBAvel Tpia
MépN, OTTWG CUVOTITIKA TTaPOUCIAovTal TTAPAKATW Kal avaAvovtal O1e€odikd OTIg
ETTOUEVEG EVOTNTEG:

MpwTto (10) uépoc/uéhoc: Puttavon

Kataypagn amoppIppdaTwy Kal pUuTtavon vepou aTTé atmoppuTTavTIKdA.

Acutepo (20) pépoc/uéloc: MeAétn NepoU - XAwpidac - Mavidag

QuaoIKOXNUIKA XAPAKTNPIOTIKA VEPOU, XNMIKEG avaAUCoEeIS vepOoU, PETPNON
TaxUTNTAG VEPOU, KATaypa@r OpacTnpPIoTATWY OTnv TTapoxBia fwvn Tou
pépaTog, kataypa®n xAwpidag otnv 6x0n Tou péuartog, kataypagr Tavidag
TTOU OuvavTatal OTo péa, Bepuikly putTavon vepou, puttavon oTrd
ATmopPUTTaVTIKA, OOMIKA KAl XOPOKTNPIOTIKA TOU PEUATOG KOl OUVOAIKA
avayvwplion-aglioAdynaon tng EeTadouevng TTEPIOXNS.

Tpito (3°) yépoc/uéloc: Adooc

‘Epeuva Tng eTTidpacng Tou 8Acoug aTO JIKPOKAIUA, JETPpNon Bepuokpaaiag

Kal uypaaoiag, épeuva TNG £da@oTTavidag Kal €I0IKI) HEAETN UTTOAOYLOHOU TNG
TIUKVOTNTAG TWV JEVIPWY OE Hld TIEPLOPLOMEVN TIEPLOXN Kal €KT{UNONG Tou
aplBpoL Twv dEvTpwy Tou Ba xaboulv oe Ttepintwon dldvolEng dpdpou.

3. NMpwrto (1°) yépog: Putravon

3.1 Kataypa@r oTEPEWV ATTOPPIMUATWY OTO VEPO Kal 0TO £€0a(pOoC

H putravon Tou @uaikoU TTePIBAAAOVTOG aTTo OTEPEA ATTOPPIUUATA OTTOTEAET £va aTTO
Ta ocofapdtepa TPOPANMATO Twv CUYXPOVWYV KoIVwvIwy. [dIaiTepa og XWpoug
avayuxng, OTwg Ta TTAPKA, OAAG Kal oToug OpoOuoug TTou odnyoUv OE auTqd,
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TTApaATNPEITal GUXVA N aveEéAeykTn amoppiyn okoutdiwy (Mivakag 1). To aivouevo
autl OxI MOVO aAloiwvel TNV aioBnTIK €iIkGva Tou TOTTIOU, OAAG €TTnNPEAdEl Kal TN
BloroiKIAGTNTA, TN dNUOCIa uyEia Kal TNV TToIOTNTA (WG TWV KATOIKWV.

270 TTAQiOI0O QUTAG TNG £peuvag Kataypd@nkav Ta TTo  ouvnBiouéva  €ion
QATTOPPIMPATWY, TIOU EVTOTTIOTNKAV OTO TIAPKO Kol oTov dpdpo 1pog autd. Ta
OTTOPPIMMOTO  TTOU  EVTOTTIOTNKAY — TTPOEPXOVTAl  KUPIWG  aTmd  avBpWITIVEG
OpaCTNPIOTNTEG, OTTWG TO PAYNTO KAl TO KATIVIOPA péoa i yUpw atmd 1o Tapko. H
TTAPOUCIa TOUG €XEI ONPAVTIKEG ETTITITWOEIG, OTTWG AloONTIKr) uTToBABUIoN TOU TOTTIOU,
Kivduvo yia Ta {Wa TTou JTTOPEi va Ta KaTaTTiouv, pUTTavan Tou £8A¢QOoUg Kal Tou vepou,
aAAd kail KIvoUvoug yia Tn dnuooia uyeia (TT.X., MIKPOPIa O€ PAOKEG 1] XOPTOUAVTNAQ).

H épeuva kateédeige 0TI n aveEEAEYKTN piyn ammoppiyudTwy atroteAei TTPORANPA TOOO
OTOUG XWPOUG TTPacivou 600 Kal aTov dpOU0o TTPOG auToU .

H tepiBaldovTikr) ektTaideuon, n evioxuon Tng OIKOAOYIKAG ouveidnong Kai n
onuioupyia utrodopwY (KGdoI avakUKAWONG, TIIVOKIOEG evnuépwong, OpPAOCEIg
KaBapioyoU) uTTOpOUV Vva HEIWOOUV onuavtikG 1o TPORAnua. H kaAMiépyeia
uTTELBUVNG OTACNG aTTEVAVTI OTO TTEPIBAAAOV €ival avaykaia, WATE Ol XWPOI avayuxnig
va TTapapéVoUV KaBapoi kal aog@aAgic yia 6Aoug.

Eido EvTé EkT6g MpoéAeuon
)05 . S KoiTng/xwpou | Mooétnta* | (TTWG Bpédnkav
ATTOPPIMHATOG | KOITNG/XWpPOoUu (5polI0C) OTOV XWpo)
. Ta dpnoav
TTAOGU?(Z';\?G v v ApKeTa ETTIOKETTTEG 1] TO
H £QEPE 0 AEPAG
XAOTIG — ATTO ovak TTou
P , : KatavaAwoav
OUOKEUOOIEG v v ApkeTd o
, o710 OpOUOo 1) aTO
paynTtou TIGPKO
KouTtdkia . AT1Té avawukTiKd
aAoupiviou v v Aiva ETTIOKETTTWV
|-|)\GO"I"IK£§ v S TIOPABIKG HapgoupOrJKav
OAKOUAEG aTTé ToV aépa
ATTO KOTTVIOTEG
romeg v v MoAéC TTou Sev
TOIlyApwyv XpnaolipoTroincav
TAOGKI
FuaAiva v Aivar EykataAcipbnkav
MTTOUKGAIQ v oTov dpouo
®pouta/ , A6 ovak
PpAoUdEC v Aiya ETTIOKETTTWV
2TTaopéva v STIAVIa Ta TTapdtnoav
TTaixvidia mTadId
] A1é xprion oTtov
XapropavinAa v v ApKeTd 5pOHO i GTO
/udokeg TIGOKO

Mivakag 1. Karaypa®r OTEPEWY ATTOPPIMUATWY OTO TTAPKO Kal oTov dPOUO

O mapakdTtw Trivakag (Mivakag 2) Tapouciddel Tov Xpovo TTou XPEIAZeTal WOTE va
atroikodopnBouv TTANpwG opiopéva UAIKA TnG kaBnuepivétnTag. Maparnpeitar 611 10
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TAQOTIKO aTTauTel TOV  PEYOAUTEPO XPOVO, KABwWG TIOANG €idn Tou Oev  eival
BiodlaoTTwhEVa, EVW TO XAPTI ATTOCUVTIBETAI TTOAU TTIO YPriyopa.

Xpovog atroikoddunong

MAaoTIKG 2idepo XapTi-xapTovi Fuahi
AMoupivio
450 yxpovia 100 ] Niyeg eBOouadES | ekatopUpla
Xpovia 200-250 xpovia Xpovia
<)

d

~ I\
,

Mivakag 2. Xpbévog atrolkodOuNonNG OPICHEVWY QVTIKEIMEVWV

3.2 Putravon vepouU a1rd aTTOpPUTIAVTIKA

MNa N dieCaywyn TNG HEAETNG AUTAG XPNOIUOTTOINBNKE TO TEOT a@poU. To TEOT appou
a@opd oTn cUuAAoyR vepoU (atmd Tn Aipvn) o€ €va OOXEIO Kal OTn CUVEXEIQ KAAN
avakivnon yia 30 deuTtepOAETTTA. AQPOU TO VEPO NPEPNCE, TTAPATNPABNKE O aPPOG. ZT0
TEOT APPOU, €av 0 aPPOg diatnendei oTnV MPAVEIQ TOU vVEPOU yia TTAVW aTTO éva
AETTTO onuaivel 0TI UTTAPXEI 0 auTd atroppuTTavTiko (BA. Mivaka 3).

Mepiypaen vepou Xpovog e§apdviong Tou MoiéTnTa vepou
appou
Agv a@picel kaBoAou 0 sec KaAn
2 xe00V KaBOAou Mepitrou 1 sec IKavoTTOINTIKNA
A@pilel eEAappug Mepitrou 10 sec AvekTA
A@picel Aiyo Méxpi 5 Aetr1d XaunAnf
A@pilel TTOAU 2-4 wpeg Kakn
AQpicel TTapa TTOAU Méxpr1 18 wpeg IMoAU Kakn

Mivakag 3. Tagivéunon eupnudTtwy yia ToV TTPOCdIOPIoUO ATTOPPUTTAVTIKOU

3.3 O¢gpuikn pUTTAVON TOU VEPOU

Ortav n Bepuokpaaia Tou vepou avePaivel aTOTOUA, PEIWVETAI N TTOCOTNTA 0EUYOVOU
TTOU TTEPIEXEL. AUTO €XEI WG OTTOTEAEOUA va BUOKOAEUETAI N W TWV OPYAVIOUWY TTOU
ecaptwvtal atd autd 10 oguydvo. H augnon tng Bepuokpaciag TTPOKAAEITAI KUpiwg
a1rd TIG BIOUNXAVIEG, Ol OTTOIEG aTTOPPITITOUV OTO TTEPIBAAAOV Bepud vepd i atroRANTA.
Mapdho 1ou o1 PeTaBOAéG OTn Bepuokpacia UTTOPEI va @aivovTal PIKPES, €XOUV
ONMAVTIKEG ETTITITWOEIG 0TA UOPORIa OIKOOUCTAUATA KAl GTOUG {wVTavoUg OpyaviouoUg
mTou {ouv o€ auTd. lNa va yeAetnBei autd TO PAIVOPEVO, TIPAYUATOTTOIOUVTAI €V YEVEI
O1ApopEG dPACTNPIOTNTEG KAl TTEIPAUATA.

4. Acgutepo (20) pépog: MeAétn Nepou - XAwpidag - Mavidag

4.1 PuoikoXNUIKA XAPAKTNPIOTIKA VEPOU

Ta puoikoXNMPIKA XapakTNPIOTIKA TOU VEPOU WIAG Aivng atroTeAOUV PEPIKES aTTO TIG
BOOIKOTEPEG TTAPAUETPOUG YIa TNV Katavonon Tng ToidTNTOG, TNG OIKOAOYIKAG
KOTAOTAONG Kal TwV dIEPYATIWY, TToU AauBAvouv Xwpa aTo 0IKooUoTnua TNG Aipvng.
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Ta xapakTnpIoTIKA auTd civalr n Bepuokpacia, n BoAepdTNTA, TO XPWHA Kal N
aywyIiuoéTnTa Tou vePOU. MEVIKA, 01 QUOIKEG 1810TNTEG KaBapoU vepou eival: axpwo,
doopo, dyeuoTo, KATT. Apa TO £pwTNPa TTou TiBeTal TTPOG dlgpeUivon OTNV TTAPOUCa
MEAETN gival: TO vepd Tou péPaTog/Aiuvng Tou TTdpkKou gival kabapo;

Autdé Ba vyivel katavontdé ammd TA ATTOTEAECUOTO TWV  TTEIPAPGTWY  TTOU
dlevepynonkav. ApxIikd, n diagdaveia Tou vepouU fTav BoAr Kal To Xpwa ATav TTPAcoivo
TPOoG kaé. H Bepuokpaaia éprave Toug 16.5° C, TTou Bewpeital TINA KaAR £wg PETPIa
TNV ETTOXA TTOU TNV PETPoauE. TEAOG, To diaAupévo oguyovo nrav 4 mg/l kai n oguTnTa
vepou ATav 7.

H Bepuokpacia peTpndnke pe €va NAEKTPIKO OepudueTpo, TO dlaAUPEVO OEuyOvo
uttoAoyioTnke e €va €IdIKO Opyavo PETPNONG Kal n ofUTNTa TOU VEPOU HE €IBIKA
XapTAKIa TToU gixav 600¢i aTnv oudada, n oTroia diEvEPYNOE TO TTEipApA.

O1 yeTpnoeig ATav QUOIOAOYIKEG, N ATTIA BOASTNTA ATAV QUACIOAOYIKH KOl UTTOPEI va
oQeiAeTal o€ QUOIKA avAdeuaorn Tou vepoU aTTd Tov AvENO, TTAPOUCia QUTOTTAAYKTOU 1
MIKPRA TTOOOTNTA QIWPOUUEVWY ICNUATWY. H TTpAcIvn atroXpwon OPEIAETal KUPiWG oTnV
TTaPOUCia  QUTOTTAQYKTOU, TTOU Mia MIKPr) TT00OTNTG €ival oTrapaitntn, n Kagé
ammoXpwWan OQPeIAETalI OTNV OpyaviKr UAN, Kai, BERaia, n Ka@é amoxpwaon cuvodeUeTal
ME TNV BoASTNTA TTOU TTAPATNPACAUE VWPITEPQ.

Emiong, TTaparnpAoaue 6T To dlaAupévo oguyovo eixe TiuR 4 mg/lt, TTou Bewpeital
OXETIKA XaPNAR o€ ox€on Pe Ta @uolohoyikd eTTiTreda. AuTO onuaivel OTI TO vepd EXEI
XOMNAR TTEPIEKTIKOTNTA OEUYOVOU OAAG OxI Kpioiun, Kol UTTOPEl va oQeiAeTal oTnv
QUENUEVN TTEPIEKTIKOTNTA OpYyaVIKOU QOoPTiou, OTTwG N AAaTrn. TEAOG, TTapatnpriocaue ol
n ogutnta (ph) Tou vepou Atav 7, TTou Bewpeital 1I6AVIKA TIPA YIO TIG TTEPICOOTEPEG
Aipveg. Otav 10 ph Tou vepou eival 7, onuaivel Tl TO vePO €ival oudETEPO - oUTE OEIVO
aAAG oUTE aAKaAIKS - KI auTO BEiXVEl OTI TO VEPO BPIOKETAI GE I00PPOTTIA.

2UVOTITIKA atroTeAéopaTa:

1. Alagpaveia vepou: BoAd |
2. Xpwua vepoU: TTpdoivo/kagé

3. Oeppokpaaia vepol: 16.5° C

4. Alohupévo o&uyodvo: 4 mgl/lt

5. O¢uTtnTa vepou: 7

4.2 Xnuikéc avaAuoeic vepou

‘Eva €€ioou onuavTIKO KOPPATI yIa TV avdAuon Tou vepoUu Tou pEéPaTtog/Aiuvng gival
Ol XNMIKEG avaAuoelg Tou vepou. MeTprioaue TIGC OUYKEVTPWOEIS Twv OAATWY Kal
avaAoya e TIG TINEG SITTIOTWOAE TO ETTITTEDO «UyEiagy TNG Aiuvng/péuarog.

H ouykévtpwon Twv viTpikwv aAdtwyv (NO3) fTav 10 mg/It kai auTtr) N TP Bswpeital
OXETIK& uWnAn, fonBd atnv avaTtTugn Twv eUTWV, aAAG av EeTTEpAaEl éva OpIo PTTOPET
va TTPoKaAEéoel UTTEPBOAIKA avdaTITUuén QUTOTTAQYKTOU, KATI TTou €€aTpilel To vepd Kal
BAdTTTEl TOUG WVTAVOUG OPYaVIOHOUG.

Z1a viTpwdn aAarta Trpoékuywe n Tiyn 1 mg/lt Tou kal auth Bewpeital uwnAn. Ta
vITpWON GAata gival TogIKA yia Ta Wwdpia kal moavov Adyw EAAEIYNG ofuyovou auto
UTTOOEIKVUEI QVETTOPKA PETATPOTTA TOU AdWTOoU aTtrd VITPWON OE VITPIKA.
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Ta pwo@opikd aAata gival BpeTTIKA CUCTATIKA yia Ta QUKN Kal Ta udpofia QuTd —
BéBaia, av EeTepdoouv £0TW Kal Aiyo To OpIO, AQUTO PTTOPET VO TTPOKAAECEI EUTPOPICHO.
TéAOG, TO QPPWVIAKA GAATa gival Jop®r avopyavou adwTou Kail av Ol TINEG gival UPnAEG
uTTodNAWVOUV pUTTavon Kal EAAEIYn KaBapiouou.

ATTO QUTEG TIG METPACEIG TTAPATNPACANE OTI N Aipvn/péua TTou avaAuoape Bewpeital
PUTTAOHEVN A EUTPOYIKN.

4.3 Métpnon taxuTtnTac vepou

EmAéCape pia pikpn TTEPIOX OoTnV AKpn TNG Aipvng, KOVTA OTnVv OTroia UTTHpXE
mBavn por). Mo cuykekpipéva, emAEEaue dUO anueia: A kai B.

TomroBetricape éva UAAO oTo onueio A Kal uttoAoyicaue Tnv TaxuTnTa Tou o€ 10
OeutepoAeTtTa. MNaparnprioape 0T To UAAO Oev peTakiviiBnke. H taxutnta porg Tou
vepoU BpéBnke 0 m/s oTO Onueio PETPNONG, YEYOVOGS TTOU DEIXVEI OTI OTO CUYKEKPIPEVO
MEPOG TNG Aipvng To vePO gival OTACIUO ) N PON €ival TTOAU apyn yia va JeTpnOEi pe Tnv
atTAn péBodo TTapatApnong (e @UAAO). H Taxutnta @uaikd dev gival idlia o€ OAa Ta
onueia otnv em@Aveid Tou vepoU Kal ammd autd ouptrepaivoupe 6T n TaxutnTa
€TTNPEACeEl TNV KaBaPATNTA TOU VEPOU.

4. 4 Emuépouc guuttepdouata (agloAdynon mrepioxnc)

ATIO TIG PETPOEIS CUUTTEPAVAE OTI TO pPEUA/Aipv, TTOU PEAETHOOUE, ATTEXEI TTOAU
atmd 10 va gival UyIEG, €ival TOEIKO yia Ta wdpla Kal TTapouaiadel peydAn EAAeiyn
oguyodvou. BEBaia, katd urnkog TnG Aipvng TTapatnpricaue TAouoia xAwpida. YTTapxel
aveion Sloeopwv €IBWV OpYavICUWY PEOA OTO VEPO, TTOU ATTOOEIKVUEI OTI YEVIKA
UTTAPXOUV KATAAANAEG TUVBRKEG yIa TNV avamTuén Travidag kal XAwpidag.

4.5 Kataypagr avBpwTTivwy dpaoTnpIoTATWY KAl EYKATAOTACEWY O0TNV TTapoxOia
dwvn ToU pEUATOC

2y TapoxBia  Jwvn TOU PEPATOG  TTAPATNPEACAPE  OIGPOPES  QVOPWITIVEG
OpaOTNPIOTNTEG KAl EYKATAOTACEEIG, TTOU XPNOIKOTTOIOUVTAI VIO TNV IKAVOTIoinon Twv
avBpwTtiwy. BéPaia, TTaparnprcaue OTI O TTEPICOOTEPEG EYKATAOTATEIG £XOUV KAl
ouvérelieg (Mivakag 4).

ApaocTtnpiéTnTa Moia avBpwTrivn Molgg gival o1 CUVETTEIEG
gyKardoTaon AavAyKn IKOVOTTOIEi oT1Oo TePIBAAAOV
MeTpnTAg BaBoug Na utroAoyifoupe/ Aev uttdpyel copapn

yvwpiloupe 10 BaBog TNG OuVvETTEIQ
Aipvng
Tpé€iuo upvaoTIKA AUEnon atmoppIPPAaTWY
"é@upa TTOU EVWVEI TIG EUkoAn petagopd atrd KoBel Tnv por| TnG Aipvng

QU0 AKPES TNG Aipvng TNV pia pepid otnv GAAN

Maykdkia Avayuxn/ Eekoupaaon MapéuBacn oTo PUOIKO
TEPIBAANOV
Apodpol EUkoAn Trpoofaon KaTtaoTtpo®r TnG 9uong

Mivakag 4. MNivakag kataypagng OpacTnpIoTATWY/EYKATAOTACEWY aTNV TTapoxOia
{Wvn Tou PEPATOG
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4.6 Avayvwpign Tn¢ e€eTalduevng TTEPIOXNC

ApXIKG peAeTAcauE Ta OOMIKA KAl HOP@OAOYIKA XAPOKTNPIOTIKA Tou péuartog. H
Bepuokpaaia Atav 27.2°C, utmpxe NAIOG Kal n vypacia ATav 56%. Apxiocaue pe tnv
TTAPAPEPATIO TTEPIOXT, KAl OTN OUVEXEIQ OTIG 0XBeg, ONAadN, oTnV TTapodxBia {wvn Kai
TEAOG OTNV KOITN TOU PEUATOG.

A) MAPAPEMATIA MEPIOXH (Mivakag 5)

TOTrOog TEPIOXNG Huiopeivr], edivn
‘EkBeon oTov fAio MeydAn
XpAOoEIg TTEPIOXAG AaoiKA
PUtravon (1rou mraparnpeital Mg yupvo pdri) Oikiakd atroppiypaTa

Mivakag 5. ZToIxEia TTOPAPEUATIOS TTEPIOXNAS

B) OXOEZX - MAPOXOIA ZQONH

Mapatnprioaue Twg N 6x6n €ival Quaoikr. Eival kaAuppévn atmd moéeg Kal BAauvoug
Kal d1apopa AAAa QuUTA. MNMIoTEUOUPE TTWG 0 POAOG TOUG gival va AEITOUPYOUV WG QUOIKO
@aypa. Mapatnproape TTwG n KAion TNG apioTePG Kal TNG Oe€IAg 6XONG ATV PEYAAN.

N KOITH PEMATOZX - YTPOZX AIAYAOZ (Mivakag 6)

To 1TAGTOG pépaTog a) Yypou diauAou 5-25p

To TTAGTOG pE€paTog B) GUVOAO TTOTAMIOG KOITNG 1-5p
TaxutnTa pong Mikpn
Alouoépewan Koitng NaoTm

H koitn éxel Opyavikd uAIka

Mivakag 6. ZToixeia Koitng péuaTog

O oKOTT6G auTWV TWV TTAPATNPEACEWY NATAV Vo PEAETACOUME TO péua. QoTdoO,
Kataypda@nkav Kai Ta d1agopa GUTA Kal (wa o€ PIKPr akTiva atrd Thv Aipgvn. BAéToupe
TTWG o1 BIOTIKOI aAAG Kal o1 afioTikoi TTapdyovTeg aAANAoEmMOPOUV. ZUUTTEPAIVOUIE,
€MiONG, TWG O€ aQUTO TO TIAPKO UTTAPXOUV Kal TTOAAG OIKOCOUGTHPOTO  TTOU
aAAnAegapTouvTtal. Mapatnpricape 611 n Tapoucia kabapou vepou Kai TTAolaiag
BAdoTnoNg dnuioupyei 1I6AVIKEG GUVBNKEG yIa TTOAAAG €idn opyaviouwy, evw n ToIdéTNTA
TOU vePOU emnpeddeTal amdé TN Bepuokpacia, To QWG KAl TNV  avBpwiTivn
0paaTnPIOTNTA. AUTO O€iXvel TTOCO ONUAVTIKA €ival n 1I00pPOTTIa PETALU QUOIKWY Kal
avOpWTTIVWYV TTapayovTwy yia Tn diaTipnon £vog uyloug OIKOCUGTAATOG.

4.7 Kataypagpr] XAwpidac otnv 6x0n tou péuatoc (Mivakac 7)

Karnyopia BAaoTnTIKAG

. MoooTnTa
Mop@iig "

a/a Ovopacia Eidoug
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1 Népio (Dead nettles) Moéeg (M) 4
2 NeBavTid vepou Oduvog (©) 5
3 MkpaAida / MagiAdpl Moéeg (M) 3
4 Mkpopadika Moéeg (M) 2

Mivakag 7. ZToixeia xAwpidag

ATIO Ta aTtroTEAéOUATA QPAIVETAI OTI N TTEPIOXI XAPOKTNPICETAI KUPIWG ATTO TTOWdN
BAaaTtnon (M), yeyovog TTou gival TUTTIKO yIa 0X0eG peUdTWY, KABWG Ta QUTA aUTA gival
TTpocapuoopéva o€ e6A@n Ye auénuévn uypaacia Kal GUXVEG TTANUUUPEG.

4.8 Kataypaon Mavidac oto Péua (MMivakacg 8)

ala Ovopagcia Eidoug Kartnyopia MooortnTa
1 KUkvog 2TTOVOUAWTO (Z) 3
2 MeTaAoudeg Aotrévoula 2
3 Barpayog 2TToVOUAWTO () 1
4 Mikpd wapia 2TTovOUAWTA () 4
5 Apaxveg AcoTtrovoula (A) 1
6 NiBeAOUAEG Aotrovoula (A) 3
7 NupvoodAiaykag Aotrovoula (A) 1

Mivakag 8. ZToixeia Tavidag

Mapatnpricape TTAoUCIa TTapoudia udpdfiwy Kal auiBiwv opyaviopwy (wapia,
BaTpaxol, vepdida), KaBwg Kal TITNVWY (KUKvol) Kol eviopwyv (AIBEAOUAES). AuTo
Ocixvel OTI TO péua  @IAogevei €éva  I00PPOTTNUEVO  OIKOOUOTNUA, ME  ETTAPK
BloTroIKIAGTNTAL.

4.9 Emmuépouc ouutrepdouata (agloAdynon mrepioxnc)

H épeuva kaTEdeIge 0TI To pEua atroTeAei Evav {wvTavo BIOTOTIO, OTTOU GUVUTIAPXOUV
O1aQOPETIKA €idn QuUTWV Kal {WwvV, TTPOCAPUOCHEVA OTIG IBIAITEPEG CUVOAKEG TOU
mepIBAANovTOG. H Uttapén 1600 oTTovOUAWTWY 600 KAl ACTTOVOUAWY OpYavIOUWY, €
OuVvOUOCWHO e TNV TToIKIAia TNG XAwpidag, atTodeikvUEel OTI N TTEPIOXN €ival OIKOAOYIKA
UYIAG Kai diatnpei Tnv 10oppoTria TNG. H diatripnon Kai TTpooTacia Twy pePATwy gival
OUCIOOTIKAG onuaciag yia Tn @QUOIKA 100ppoTTia, TNV TroldéTnTa Tou veEPOU Kal TN
ouvéxion Tng wng TTou e€apTdTal a1rd auTd Ta OIKOCUCTAUATA.

5. Tpito (3°) pépog: Adoog (épeuva Tng emidpaong Tou Bdocoug oTO
MIKPOKAIa péETpnon Beppokpaciag Kol uypaciag)

Kataypdgenkav yeTpnoeig yéoa ato dacog Tou Trapkou (Mivakag 9) kai Ta UAIKA TTou
XPNOIUOTIOINCAE yia auTd TO TUNAKA TNG €pEUvag givari:

o OepuUoUETPO
o  YypOUETPO
o Métpo

2TO ZXOAEIO 2TO AAZOZ NMAPATHPHZEIZ
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OEPMOKPAZIA 24,6°C 220C H Bepuokpaaia
TEQTEI
YIPAZIA 56% 66% AOYW Twv
ouvBnkwv Tou
ddooug n vypaacia
aveBaivel

Mivakag 9. ZT1oIxEi0 BepOKPATiag Kal uypaciag

ZUykpion aToixeiwv: H Beppokpacia péoa ato dAcog ATav XaunAdtepn katd 5 C°
Kal N uypagia Atav upnAoTtepn katd 10% ouykpivovTag Ye To UTTOAOITTO TTAPKO. AUTH
n diagopd Beppokpaaiag oPeileTal TNV TTUKVA BAGOTNON Kal oTa évTpa Tou OAC0UG
TTOU dnpIoUPYyoUV OKIA Kal JEIVOUV TRV €KBean £da@oug aTov RAI0. MapdAAnAa, KaTa
TNV dlatTvon Twv dévTpwy egaTuieTal vepod, €101 aufdveTal n uypacia. Emouévwg, Ta
Qaivopeva autd deixvouv Tnv emmidpacn Tng daoikig BAGoOTNONG OTO PIKPOKAIUA.

5.1 E&epeuvwviac 1o 04ooc PE TIC algBAOEIC Jag

H e€epelivnon pe TNV Xprion Twv aiobrnoswy (akor, agr, 0yn, 60@pnon) TPooPEPEl
Mia TTI0 OAoKANpwEVN Kal TTIo Babid eikéva Tou dACOUG.

1. Akon - dlakpivape QUOIKOUG AXOUG, OTTWG TO BpBITHa @UAAWY KaBWG Kal XOoUG
atré {wa, 6TTwg KeAandiouata TTOUAILV Kal XOUG SIGQOPWY EVTIOUWV.

2. Agn - e TNV aen Trapatnpnénkav:
e Huopn Twv QUAAWYV (utpéav Kal dpoaepd Kal Enpa)
o O @Moibg Twv BévTpwy (TPaxUg, OKANPOS HE QUAOKWOEIG)
e H dla@opd Bepuokpaaiag avaueaa o€ EMIPAVEIEG GTOV NAIO KAl TNV OKIA

3. Oooppnon - ye TNV 60ppnon TTaparTnperidnkav:
e H pupwdid Tou uypou XWHATOG
o To dpwpa Twv Aouhoudiwv

4., Opaon - 1o dAdcog avadnThHoaue Kal BPAKAE:
e AUo dI0@opeTIKOUG KapTToUG (Gypia poupa kal BeAavidia)
o Tpia diagopeTikG €idn QUAAWV OTTWG aglBaAr} BeAovoeldr] UAAa (EAaTo)
TAATUOXNKG QUAAQ, 080VTWTA 1 AoBwTd @UAAA (BeAavidid kal kaoTavid)
e  Qutd pe aykdBia (aypioTpiavTapuAAid)
o =¢éva avTikeiyeva TPog 1o 0&oog (TTIVakides, PAaxTES)

5.2 N'vwpilovtac 10 6&ooc¢ Ye TV edagoTravida

Kata tnv didpkeia TNG TTapaTrpnong oTo TTAPKO, €0TIACAUE OTO £00POG KAl OTOUG
OPYQVIOHUOUG TTOU KATOIKOUV O€ auTo.

1. EmA€Cape éva onueio Tou €dA@oug, OTTou €ixe KaAu@Bei atrd TTaxu oTpwua
QTTOOUVTIBEPEVWY QUAAWY, YVWOTO WG QUANOCTPWHVA. TNV QUAAOCTPWWVH TTOU
TTAPATNPENOAUE UTTAPXAV JIKPA KAadId, Eepapéva UAAa Kal opyaviKa UTToAEiupaTa. Me
TNV TTAPOSO TOU XPOVOU Ta UAIKA auTA aTTOCUVTIBEVTAI Kal EUTTAOUTICOUV TO £00QOG E
BpeTtTik& cuoTaTIKA TTOU BonBouv aTnv BAGoTnon Tou 6AoouG.

2. AQaIpwvTag TO AVWTEPO OTPWHA TNG QUANOCTPWHVAG, dIATTIOTWOANE OTI TO
£0a@og atod KATw ATaV JAAAKO, uypd Kal TTAOUCIO OE aTTooUVTIBEPEVA QUTIKA UAIKG. H
TTapoUGia xoUpou gival EvOEIgn uyloug OIKOOUOTHATOS Kal CUMBAAAEl oTnv diatrpnon
OWOTAG Kal oTaBePnG Bepuokpaaiag.
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3. MapatnpAbnkav, emiong, didgpopol atmoikodounTég. Evromricaue pUKnNTEG Kal
MIKp& apBpdTToda, 6TTwg aaAiyképia, capavtatrodapoloes, AAAa EvTopa Tou dd@oug
KaBWG Kal Ta ixvn Toug.

O pOAOG TwV ATTOIKOBOPNTWY KAl OPYAVIOUWY, TTOU EPEUVIOALE, Eival va diaoTrolv
T VEKPA QUAAQ KAl TO OPYAVIKA UTTOAEiypaTa o€ o atTAEG ouoieg. Me auTov Tov TpOTTO
guTTAouTICOUV TO £8QQOG UE BPETTTIKA CUCTATIKA Kai dIaTnEoUv To £€5a@Og TTI0 YOVIlO.

5.3 Ei10IkA yeAéTn: MNooa dévipa Ba xabouv £dw av vivel évac dpouoc; (ekTiunon
ATTWAEI0C OEVTPWY — AglyUATOANTITIKA JEAETN 5%5 M)

H 1Tapoudca evotnTa TTEPIYPAPEl YI PIKPAG KAIUAKAG OEIYUATOANTITIKY UEAETN, UE
OTOXO TOV UTTOAOYIONO TNG TTUKVOTNTAG TWV OEVTPWY O€ UIa TTEPIOPICUEVN TTEPIOXT] KAl
TNV €KTiUNON Tou apiBuol Twv dévipwyv TToU Ba xaBouv o TepiTrTwon didvoigng
Opoduou. H diadikacia yeAETNG oTnpixBnke o€ ammAég peTprioclg ediou Kai BaciKoug
UTTOAOYIOHOUG, WOTE VA Yivel TTIO KatavonTh N TePIBAANOVTIKN TTIOPAOT TETOIOU €idoOUg
EMEPPATEWV.

ApPXIKA, opioTnKe éva TETPAYWVO Beiypa he TTAEUPEG 5 PETPWY, dNAadH GUVOAIKN
ETMPAvEIa 25 TETpAYWVIKWY HETPpWY. Méoa o€ autd To Otiyda evroTtTioTnKav Tpia
Oévipa, Ta oTroia atmotéAecav Tn BACN Twv UTTOAOYICUWY Yia TNV TTUKVOTNTA.
MapdAAnAa, yia kaBe dévipo peTPABNKAV N TTEPIUETPOG TOU KOPUOU Kal TO UWOG Tou,
TTPOKEINEVOU va €axB0UV eKTIHAOEIS yIa TN PEON NAIKIa KAl TO JECO UWOG TWV BEVTPWV
NG TTEPIOXNAG.

O mapakdrw Ttivakag (Mivakag 10) cuvowilel TIG YETPATEIG Twv OEVIPWY TTOU
TTapatnEnonkav oTo deiyua Twv 5x5 péTpwv:

Aévrpo | NMepipeTpog KoppoU (cm) | “Ywog (m) | EkTipwpevn nAikia (€tn)
Aévtpo 1 28 cm 4.5m 28+25=112=1
AévTtpo 2 34 cm 52m 34+25=13.6=14
Aévtpo 3 22 cm 3.8m 22+25=88=9

Mivakag 10. MeTtprioeig dévipwyv

ATTO TIG HETPAOEIG TTIPOEKUYWE OTI N HEOT TTEPIMETPOG TWV KOPUWV Eival TTePITTou 28
cm, 10 péoo Uwog 4.5 m kai n péan nAikia yOpw ata 11 €1n. Me Bdon autd Ta dedopéva,
N TTUKVOTNTA TwV OEVTPWY OTO deiypa utToAoyioTnke o€ Tpia Oévrpa avda 25 m?, dnAadn
0.12 dévTpa ava TETpaywVIKO PETPO.

H mmapatrdvw TTukvOTNTA PTTOPEI va XpnoIYoTToinBei yia Tnv eKTiUnon Tou apiBuou
Twv Oévipwyv ToU Ba KotroUv oe TepiTrTwon didvoiEng SPOUOU CUYKEKPIMEVWV
olaotdocwy. MNa Tapddeyua, yia dpopo urikoug 100 pétpwy Kai TTAATOUG 5 PETPWY,
onAadr ouvoAikn em@daveia 500 1.4. (m?), uttoAoyileTal aTTWAEIQ TTEPITTOU 60 dEVTPWV
(0.12 dévtpa/tT.p. x 500 T.4.).

2TV TrepIoxn Tou OeiyuaTog KaTtaypdgnkav, €TTiong, ol KuploTepol BAuvol TTou
OUVUTTAPXOUV WE Ta OEVTPa, OTTWG TTapouaidleTal TTapakaTw (Mivakag 11):
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Eidog (@dauvog) MoooétnTa
Batopoupid 3
Tooukvida 1
Moupvdpia 2

Mivakag 11. Eidn 8auvwy

ATO Tnv TapatApnon dIaToTWONKE OTI To OACIKO 0IKOGUOTNUA TNG TTEPIOXNS
TTApoucIAdel IKavoTroIinNTIKr BioTTolkIAia, Aaufdvovtag uttéwn 10 PIKPO PEYEBOG Tou
ociypatog. O1 peTpnoeig dcixvouv, €1Tiong, OTI Ta TTEPICOOTEPA BEVTPA Eival OXETIKA
VEAPNAG NAIKIag, yeyovog TTou UTTodNAWVEI TTWG N TTEPIOXT BPioKETalI 0€ OTADIO PUTIKNG
avavéwong.

5.4 Empépouc ouutrepdouarta

2uvoyilovtag, n peBodoloyia TTOU TTAPOUCIACTNKE €ival OTTAR, EKTTAIOEUTIKA
XPAOIUN Kal TTPOCQPEPEl MIA TTPWTN €IKOVA TNG TTUKVOTATAG Kal TNG OOMWAS TNG
BAaaTnong. MNa 1o aglomoTa amoTeEAETUATA TTPOTEIVETAI N ETTAVAANYN TNG dladikaagiag
oe TeEPIOOOTEPA Ociypata atrd OIaQOPETIKA OnuEia, KaBwg Kal N EVOWPATWON
TTAPAPETPWY, OTTWG TO €i00G Tou €B8APOUG, O TTPOCAVATOAIOUOG KOl Ol ETTOXIKEG
MeTAaBOAEG. H TTpooéyyion autr) utropei va atroTeAécel Eva TTOAUTIUO €pyaAEio yia Tnv
TTEPIBAANOVTIKA EKTTAIBEUCT), TN BIAXEIPION ACTIKWY KAl TTEPIOCTIKWY dACWY, AAAG Kal
yIa TNV €uaicONTOTTOINCN MABNTWYV KAl TTOANITWY OXETIKA YE TN CNPOCIa TNG TTPOCTAGIAG
TWV PUOIKWYV OIKOCUOTNUATWV.

6. TeAikd cuptrepdopaTa

H epyacia aut aoxoARdnke pe didgopa {NTHUATA TTOU EUTTITITOUV OTN JEAETN TOU
QUOIKOU TTEPIBAAAOVTOG Kal TTAPOUCIAfEl TOUG WNXAVIOPOUG HE TOUG OTI0IoOUG O
avBpwTtrog eTTnpPeddel apvnTikG To olkooUoTnua. XpnolpoTroinenke wg Bacikd medio
£PEUVAG N TTEPIOXN EVOG AOTIKOU TIAPKOU, OTTWG gival To TTapko Woluwe oTig BpugEéAAeg
Tou BeAyiou.

H épeuva kateédeige 0TI n aveEEAEYKTN piyn aTmoppIuPaTwy atroTeAei TTPORANKA TOOO
OTOUG XWPOUg Trpacdivou, 600 Kai oTtov Opdpo Tou odnyei TTpog autoug. H
TTEPIBAANOVTIKN EKTTAIOEUON, N EVIOXUOT TNG OIKOAOYIKAG CUVEIBNONG Kal n dnuioupyia
uttodopwyv (k&dol avakUkAwong, TIvakideg evnuépwaong, Opdoeig kabapiouou)
MTTOPOUV Va PEIWaoUV onuavTiké To TTpoRANua. H kaAAiEpyeia uTTeUBUVNG OTAONG TWV
avBpwTtwyv atrévavtl oTto TTePIBAANOV gival avaykaia, WOoTE Ol XWPOol avayuxng va
TTapapévouv Kabapoi kal acPaleig yia 6Aoug.

ETriong, ammo TG ETPAOEIG OTO TTAPKO TTPOEKUWYE OTI TO pEUA/Aipvn aTTEXEI TTOAU aTTO
TO va gival UyI€g, gival TOEIKO yia Ta Wapla Kal £Xel JeyaAn EAAeIwn ouydvou. ATTO TIG
METPAOEIG TTapaTnEACAUE OTI N Aipvn/péua Bewpeital puttacuévn i euTpo@ikr). BéBaia,
Katé unkog tng Aipvng Trapatnperinke mAoucia xAwpida. YTdpyxel dvBion dia@opwv
€1I0WV OPYAVICUWY PECT OTO VEPOS, TTOU ATTOBEIKVUEI YEVIKA OTI UTTAPXOUV Ol KATAAANAEG
OUVONAKEG yIa TNV avaTrTugn avidag kal xAwpidag.

H épeuva kaTédeIge 0TI To pEua atroTeAEl Evav {wvTavo BIOTOTTO, OTTOU GUVUTTAPXOUV
O1a@OPETIKA €idn QuUTWV Kal {WwvV, TTPOCAPUOCHEVA OTIG IBIAITEPEG CUVOAKES TOU
mepIBAANovTOoG. H Utrapén 1600 OTTOVOUAWTWY 600 KAl AOTTOVOUAWY OpYaVIOUWY, €
OuvOUOCPO Pe TNV TToIKIAia TNG XAwpidag, atTodelkvUEel OTI N TTEPIOXN €ival OIKOAOYIKA
UYIAG Kai diatnpei Tnv 10oppoTria TNG. H diatipnon Kai TTpooTacia Twy pePATwWY gival
OUCIOOTIKAG ONUaciag yia Tn QUOIKA 100ppoTTia, TNV TToIéTATA TOU VEPOU Kal TN
guvéxion Tng (wng, TTou e€apTdTal atrd auTd Ta OIKOCUCTAUATA.
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TéNog, atd TRV avaluon Tng €Tmidpacng Tou dAooug Tou TTAPKOU OTO PIKPOKAIUA,
oTn Bepuokpaciag Kal aTnv uypacia avadeixdnke o BETIKOG avTiKTUTTIOS TNG UTTAPENS
OQOIKWY TTEPIOXWYV OTO MIKPOKAIUO Kal 0Tn yoviudtnta Toug €dagoug. Mia HIkprig
KAIHOKOG OEIYMOTOANTITIKY) MEAETN, PE OTOXO TOV UTTOAOYIOUS TNG TTUKVOTNTOG TWV
OEVTPWY OE MIO TTEPIOPICUEVN TTEPIOXN KOl TNV EKTIUNGN TOU apIBPoU Twv OEVTPWY TTOU
Ba xabouv ot TepiTrTwon didvoiEng dPOPOoU, PTTOPEI va XPNoIKoTToINBEl WG epyalcio
yia Tnv TTePIBAAAOVTIKN eKTTaidcuan, Tn SIAXEIPION ACTIKWY Kal TTEPIACTIKWY OACWV,
aAAG Kal yia TNV eualoBnToTroinon MaBnTwV Kal YEVIKOTEPA TTOMITWVY OXETIKA HE TN
onuaacia NG TTPOCTACIAG TWV PUOIKWY OIKOCUCTNUATWV.

7. BipAioypagia

1. YAkO Taéng (duAhddla mou d66nkav amd tnv kadnyrtpla BioAoyiag tou 3
EupwTraikou ZyoAgiou BpuEeAAv ka TouAtomtoUAoL).

2. Awdiktuakn eykukAomtaidela Wikipedia.

3. Parc de Woluwe - Brussels gardens (https://gardens.brussels/fr/espaces-
verts/parc-de-woluwe).
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Abstrakt

Nas Clanek se zabyva hned nékolika pod tématy tykajici se biodiverzity jako velice
probiraného témata dnesni doby. Zabyvaly jsme tfemi riznymi aspekty této oblasti, presnéji
pozorovanim organismi a potfebnych procedur, Zivotnim stylem vcel podloZzenym osobni
zkuSenosti vEelafe formou rozhovoru a podrobné rozebranym ekoturismem, ktery pfinasi vyhodné
tipy do Zivota pro velkou vétSinu. Kazdé podtéma ma svoji teoretickou a praktickou ¢ast. Cilem
¢lanku je pfiblizit vyznam biodiverzity v praxi a nabidnout konkrétni poznatky i doporuceni pro
kazdodenni Zivot.

Kli€ova slova: opylovadi, lidé, pfirodni oblasti, ekosystém, klimaticka zména
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VcCely a jejich misto v ekosystému

Uvod

Veely (latinsky Apis) patii do rodu blanokfidlého hmyzu mezi tzv. opylovace, coz je skupina
(nejen) hmyzu, do kterych patfi jak pravé vcely, tak ale také ¢melaci nebo vosy. Existuje spoustu
mellifera). Tento druh je charakteristicky svym produkovanim medu a vosku diky ¢emuz je ¢lovék
zacCal chovat. Historicky saha chov v€el az do 9. stoleti naseho letopoctu a velkou ¢ast nasi historie
byl tento chov kliCovy, protoze nam umoznoval napf. vyrobu svicek a medu, ktery byl po staleti
jedinym sladidlem nam dosazitelnym. Posledni dobou ale véel i véelafll ubyva i diky lidem a jejich
¢innosti. Pokud s tim spolec¢nost nezacne nic délat mohlo by to mit kruté nasledky.

Role véel v ekosystému

Ukolem opylovacd(l je poméhat prenaset pyl
rdznych rostlin ze samdéich ¢asti kvétu na ty samidi.
Véely tvofi pfiblizné 80 % opylovaél. Diky tomuto
procesu muze dojit k oplodnéni a déale ke vzniku
semen. Opylovaci jsou velice dileZitou soudasti
nejen ¢eského ekosystému. Zavisi na nich alespon
c¢astecné 90 % divokych rostlin a az 75% rostlin
péstovanych ¢lovékem. Rostliny nemohou existovat
v ekosystému bez vcéel a dalSich opylovacl a lidé by
jenom tézko mohli existovat bez rostlin. Kdyby Obr. 1: V€ela Medonosn4
opylovac¢i vyhynuly dplné, svétova produkce
zeleniny by se sniZila o 16%, produkce ovoce o0 23% a produkce ofechil 0 22%. V realité ale hmyzu a
opylovact opravdu ubyva. Momentalné vyhynuti hrozi vice nez 40 rliznych druht hmyzu.

Ohrozeni

| pres dlezitost v&el jich postupné& ubyva. Podle statistik Ceskomoravské Spoleénosti
Chovatelll v roce 2022 bylo na tzemi Ceské republiky aZ 65 140 véelstev, ale v roce 2025 pocet
véelstev klesl na 60 776. Za timto Ubytkem stoji nékolik rdznych ddvodd, mezi které patfi varrodza,
klimatickd zmé&na nebo pesticidy. Vel proto nejen v CR ubyva. Vétsinou u chovani véel dojde v zimé
k ubytku zhruba 10% vcel, ale posledni dobou dochazi az k 20% nebo 30% ubytku.

Varrodza je parazitarni onemocnéni véel zplsobené parazitem Klestikem véelim (Varroa
vychodni, ze které se pfenesl na nasivéelu medonosnou. MUZe totiz parazitovat jak na zavickovaném
plodu tak na dospélé véele a bez patficné lécby mlze vyhubit celé véelstvo. V roce 2025, jako kazdy
rok, usporadala Statni veterinarni sprava vybér vzork{ na zjisténi pfinosy varrodzy od 55 193 stanovist
véelstev. Z vysledk( vyplyva, Ze pouze 20% stanovist neméli Zadny vyskyt parazita. 59% procent mélo
jednoho aZ tfi roztoce a 15,1% méli tfi aZ deset. Mezi hlavni dlivody tak velkého rozsifeni je i zména
klimatu, protoZe diky vyS§Sim teplotam se mu lépe dafi.

Klimaticka zména je dalSim velkym faktorem v Ubytku véel. Zveda teplotu nasi planety a tim
meéni i jeji rytmus, coz ma dopad i na véely. Podle védeckého vyzkumu z University of Reading, ktery
byl pod vedenim Chrise Wyvera z roku 2023, teplejsi jara zplsobena zménou klimatu vedou k tomu,
Ze se véely probouzeji ze zimniho spanku dfive neZ tomu bylo doposud. Kvili tomuto mohou pro véely
nastat problémy s hledanim potravy, protoZe kvéty nékterych rostlin nejsou jesté vykvetlé. Pfedcasné
probuzeni mize vést k ohroZeni vCelstva, ale také k ohroZeni nékterych rostlin jako jsou jabloné nebo
hrusky. Zmény teploty a extrémni zmény pocasi mohou vést i k opacné situaci, kdy rozhodi rytmus
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Véelafiv CR

Podle dat od Ceskomoravské Spole¢nosti Chovateldl v roce 2025 bylo v Ceské Republice 60
776 véelar(. To je nejméné od roku 2021. Existuje spousta organizaci a instituci, které se snazi
podporovat v&elate, mezi které patii Cesky svaz véelaf(l nebo Ministerstvo zemédélstvi. Ministerstvo
zemédélstvi se snazi Ceské veelafe podporovat formou dotaci. Do roku 2027 mize Ministerstvo Zadat
aZ0 110000 000 K¢ roéné na podporu v rliznych oblastech jako napfiklad nakup nového technického
vybaveni nebo novych véelich matek, boj proti véelim ndkazam na, rozbory véelich produktl i na
Skoleni a na vystavy. Pllku téchto pen&z dodavéd Evropskd Unie a druha se bere z rozpoétu CR.
Maximalni vy$e dotace mUZze byt az 200 000 K& na véelafre.

Rozhovor se véelarem

Za ucelem lepSiho zjisténi situace jsem udélala rozhovor se véelafem z praxe.

1. Proc jste se rozhodli chovat véely?
Pfed néjakou dobou jsme koupili novou zahradu a uz tam bylo nachystané misto na vceli uly. |
predchozi majitel fikal, Ze tam byvaly v€ely, navic okoli bylo pro véely vhodné. TakZe jsme se rozhodli,
Ze vCelarfeni taky vyzkouSime.
2. Kolik véel zhruba chovate? Kolik medu/vosku vam produkuji?
NejdFive jsme zacali s tfemi vCelstvy, dalSirok jsme pridali dalsi tfi a ted mame celkove deset vCelstev.
Uz neplanujeme rozSifovat pocet vCelstev, protoze uz ted je prace vice nez uzitku, ale zase kdyby
pfisla tuha zima a polovina vCelstev umfela, tak jich mame stale dostatecné. Téchto deset véelstev
celkoveé vyprodukuje pfiblizné 280 kg medu za sezonu/rok.
3. Myslite si, Ze klimaticka zména néjak ovliviiuje vas chov véel?
Véely moc dlouho nemame, takze nemame Uplné spravné srovnani napf. jako s pfed 10 lety, ale je
pravda, Ze léta jsou nékdy vice sucha a to muize véelam pohorsit. Nastésti jsme s timto nikdy velky
problém neméli.
4. Myslite si, Ze zmény v krajiné (odlesnovani, pouzivani chemikalii) ovliviiuje v€elarstvi a
chovvcel?
Ano, myslim si, Ze zmeény v krajiné ovliviuji chov vCel, protoze odlesfiovani snizuje mnozstvi pylu,
které jsou vcely schopné nasbirat. A chemicka hnojiva také ovliviuji véelarstvi, protoze pesticidy a
podobné latky drazdi a oslabuji véely. Coz celkoveé pro v€éelafe znamena méné medu a hlavné uhyn a
oslabeni vCelstev.
5. Jaky je vas nazor na momentalni ochranu/podporu véel a véelaf(? Tyka se vas néjak?
Momentalné jsou v CR dotace na v&elatské vybaveni, co? je dobré, protoze to pom(ize jak zaéinajicim,
tak i dlouhodobym véelaflim, ale nejsou tak vysoké, aby pfilakali mnoho novych véelat(. Proto by se
méli dotace o néco zvysit, ale také by se méli omezit Skodliva chemicka hnojiva, které negativné
ovliviiuji prostredi véel, véely a souhrnné véelarstvi.
Nas se to néjak moc netyka, protoze néjaké drazsi vybaveni uz nekupujeme, ale i tak by se dotace
hodily, protozZe se celkové naklady nasbiraji (a i to mlze ostatni potencialni véelafe odradit).
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Ekoturismus — je opravdu eko nebo je to jen trend?

Co ekoturismus je?

V prvni fadé bychom si méli fict, co to ten ekoturismus vlastné je. Ekoturismus je cestovani
do pfirodnich oblasti. Neni to ale ledajaké cestovani. Je to cestovani s respektem k pfirodé.
Ekoturismus je velmi popularni hlavné tim, jak je Setrny k pfirodé, ale také poznavanim nové
kultury dané oblasti. Ekoturisté si ¢asto planuji svoje trasy dopfedu a chodi po vyznacenych
cestach. Rozdil mezi normalnim cestovanim a ekoturismem je, Ze normaini cestovani je komercni
a lidé si tam jezdi odpocinout. Ekoturismus je cestovani za u€elem poznavat mistni kulturu a
dobrovolné pomahat mistnim lidem.

Ekoturisté v misté pobytu recykluji, také cestuji dopravou, co tolik nenici prostfedi. DalSi véci
je pocet zavazadel. Ekoturisté si ¢asto berou jen to nejnutnéjsi a neberou zbyte€nosti. V misté
pobytu se zapojuji do dobrovolnickych praci, aby pomohli dané pfirodni oblasti.

Pfinosy ekoturismu

Jednim z pfinosu ekoturistiky je kulturni obohaceni. Nejen ze se dozvite vic o misté kam
jedete, ale také o mistnich lidech a jejich tradice. DalSim dalezitym pfinosem je ochrana pfirodniho
prostfedi. Na rozdil od masového cestovani, ktery ma Spatny vliv na pfirodni prostredi, tak
ekoturisté se snazi cestovat ekologi¢téji napfiklad tim, ze si tu cestu naplanuji dopfedu. Napfiklad
ekosystéemdm tim, Ze chodi a planuji si cesty po vyznacenych cestach a neznecistuji pfirodu
vyhazovanim odpadkui do ni.

Nevyhody ekoturismu

Kdyz chce Clovék cestovat ekologicky, tak vétSinou zabere vic Casu planovanim a
hledanim ubytovani a cest v dané lokalité. Finanéné mize ekoturismus vyjit lidi vic penéz, ale to
zalezi na vedlejSich okolnostech jako napfiklad vybrani ubytovani. Ekoturistika se Casto vzda i
pohodli cestovani jako napfiklad misto toho, aby jeli autem, tak jezdi hromadnou dopravou, aby
zmirnili dopad emisi CO2.

Cesta pro ekoturismus - Kadan

Do Kadané se dostaneme autobusem C(islo 415 ze
Zli¢ina. Ze Zli¢ina nam to jede v 6:45 a do Kadané pfijedeme v
9:12. Na obrazku Cislo jedna je ukazana trasa kterou se pujde.
Cesta je vedena krasnou pfirodou a nabfezim Maxi psa Fika. Tato
trasa je nadherné znacena a udélana i pro nezkuSené turisty.
Cesta je vétdinové po roviné s useky do kopce a z kopce. Tato
cesta je dlouha 15.60 kilometr( a da se ujit do ¢tyf hodin, ale klidné
si to mUzete udélat pohodoveéjsi, nebo naopak sportovnéjsi. S
sebou doporu€uju mit dobrou turistickou obuv a obleceni dle
pocasi, piti a jidlo na cestu jako napfiklad tousty, ovoce, ty€inky a
tak dale. Zpatky z Kadané se dostaneme stejnym autobusem jako
jsme pfijeli. Autobus by nam jel v 16:51 a na Zli¢in by jsme dorazili
19:24. Kdyz by jsme méli pfed odjezdem autobusu ¢as mohli
bychom si to krasné mésto jesté projit.
Budoucnost ekoturismu

Budoucnost ekoturismu vypada velmi slibng. Cim vic se
bude klimatickd zména zhorSovat, tim vic lidi budou mit zajem o ekoturistiku. Lidé také zacinaji
mit vétSi zajem o poznavani mistni kultury a pfirodnich oblasti. Ekoturismus je taky zpUsob, jak
podpofit mistni komunitu a pfirodni oblasti. DalSim divodem pro¢ je budoucnost ekoturismu tak
slibna. Zejména kvuli tlaku klimatické zmény a moc navs$tévovanych destinaci.

Obr. 2: Trasa
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Ekoturismus je totiz SetrnéjSi zpUlsob, jak cestovat ekologicky a byt Setrnéjsi k pfirodé a naucit se
vic o mistni kultufe. Taky nechava misto tak, jak vypadalo. Ekoturisti totiz chodi po vyznacenych
cestach a odpadky hazi do kose.
Eloturusmus celkové zmensuje uhlikovou stopu a klade ddraz na udrzovani pfirodnich oblasti
spojeno s poznanim mistni kultury.
Jak se spolec¢nost stavi k ekoturismu
K ekoturismu se lidé stavi rGzné. Neéktefi lidé ekoturismus podporuji a sami se snazi

cestovat eko Ti co podporu1| ekoturismus cestuji tak, aby pfirodni oblast co nejméné poskodili.

oY : JE @ Drzi se vyznacenych cest, odpadky vyhazuji do koSe,
podporuji mistni vyrobce a zapojuji se do
dobrovolniceni.

Néktefi lidé ekoturismus nepodporuji, ale
nemusi to byt proto, ze by nechtéli chranit pfirodu, ale
tfeba se chtéji jenom valet na plazi a odpocivat. To ale
neznamena, ze by nedélali néco pro pfirodu. Odpadky
do ko$e vyhazuiji a urcité ji nenici. Jenom tfeba nedbaji
tolik na pfirodu jako ekoturiste.

Zemé, kde je ekoturismus Uspésny

Mezi mista, kde je ekoturismus uspésny patfi
napfiklad Kostarika ve Stfedni Americe. Pfijmy v
Kostarice vzrostly diky ekoturismu o 300%. V Kostarice
se nachazi Narodni park Corcovado, ktery je v
Kostarice nejvzacnéjsi. Obdivovat mizeme jeho biologickou rozmanitost. DalSim pfikladem, kde
je ekoturismus uspésny je Novy Zéland. Pfiroda na Novém Zélandu je nadherna. Mizeme ji
poznat i ve filmu Pan prsten(, ktery se na Novém Zélandu natacel. Novy Zéland ma 14 narodnich
parkd a rozmanitou floru a faunu. Dal$im mistem je také Ceska republika. Ceska republika se
stala 17. nejohleduplnéjsi zemi k Zivotnimu prostfedi na svété v roce 2024 podle Environmental
Performance Index. Cesko ma 4 narodni parky, 27 CHKO (chranéna krajinna oblast) a spousty
dalSich.

Jak byt ekoturistou

Ekoturisté si Casto vybiraji mista, ktera nejsou tak znama a ta, ktera nejsou preplnéna
masovou turistikou. Dale se snazi balit si co nejméné. Vétdinou maji s sebou pouze pFiruéni
zavazadlo. Ekoturisté ¢asto nakupuiji véci z lokalnich obchodl od mistnich obyvatel. Ekoturisté se
shazi na misté se snazi pohybovat bud pésky nebo hromadnou dopravou. Dale pouzivaji vlastni
lahev na piti misto kupovanych plastovych lahvi, a dale pouzivaji misto plastovych sackl svoje
obaly nebo krabicky.

Je opravdu ekoturismus eko nebo je to jen trend?

Ekoturismus je Setrny k pfirodé a snizuje CO..
Ekoturisté se snazi cestovat vic eko-friendly a udrzovat
pfirodu v tom stavu v jaky ji navstivili. Ekoturismus se v
posledni dobé stalo trendem a ¢im dal tim vic lidi o to ma
zajem. Takze na otazku jestli je ekoturismus eko nebo je
to jen trend, mizeme odpovédét, Ze je jako ekologicky, ale
zaroven velmi popularni druh cestovani.

Obr. 3: Ceské turistické znadky

Obr. 4: Alpské krajina, jeden z moznych cild
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Od pozorovani k dopadu na spole¢nost

Uvod
Biodiverzita, tedy rozmanitost Zivych organismd na Zemi, je jednim ze zakladnich divodu
fungovani pfirody i lidské spolecnosti. ZajiStuje rovnovahu ekosystém, produkci kysliku, potravy
i Cisté vody. V poslednich letech je vSak biodiverzita ohrozena vlivem lidské Cinnosti, jako je
znecisténi, urbanizace, zména klimatu nebo intenzivni zemédélstvi. Pravé proto je dnes velmi
dllezité pfirodu nejen chranit, ale také ji pozorné sledovat. K tomu vyrazné pfispivaji moderni
technologie, které umozniuji efektivni pozorovani organismu v pfirodé a zapojeni Siroké verejnosti
do ochrany zivotniho prostredi.
Technologie
V dnesni dobé vyuzivaji védci obrovské mnozstvi rdznych technologii a vSemoznych
aplikaci na pozorovani organismu. Technologie se k ochrané pfirody vyuzivaji uz zhruba od
poloviny minulého stoleti. Pozorovani pfirody pomoci technologii zahrnuje Sirokou Skalu nastroju,
od mobilnich aplikaci a drond az po sofistikované sledovaci systémy a satelity. Tyto technologie
dat s védci a komunitou. Védci a ochranarské organizace vyuzivaji nej¢astéji GPS a loT senzory,
drony a kamery, nebo také dalkovy prizkum Zemé.
Aplikace na sledovani prirody
Pro amatérské pfirodovédce se staly
chytré telefony mocnym nastrojem. Aplikace vyuzivaji
fotoaparat, GPS a databaze k okamzité identifikaci a
zaznamenavani pozorovani. VSudypfitomné bezdratové
pfipojeni, obrovska kapacita sité a zapojeni umélé
inteligence dnes umoznuji v realném case monitorovat a
vyhodnocovat témérF cokoliv — od migrace ohrozenych lososu
az po nebezpedi pozaru. Podle novinovych ¢lankl jako je
iDnes se do ochrany pfirody zapojuji také velké spole€nosti op,. 5: pozorovaci dron
jako je Huawei, ktera se zabyva vyrobou mobilnich
telefon(.
Osobni zkuSenost
Osobné jsem vyzkousSela aplikaci iNaturalist, ktera slouzi k ur€ovani organismu a zaroven
zapojuje vefejnost do sbéru védeckych dat. Pomoci této aplikace jsem zaznamenala nékolik
organismu. Aplikace vétSinu druht rozpoznala spravné a nabidla mi i doplfiujici informace o jejich
vyskytu a ekologickém vyznamu. Ocerfiuji pfedevSim jednoduché ovladani, rychlost uréeni druhud
a fakt, Ze kazdy uzivatel mize pfispét k ochrané pfirody. Na druhou stranu je tfeba pocitat s tim,
Ze rozpoznani nemusi byt vzdy stoprocentni,
zejména pokud je fotografie nekvalitni nebo se jedna
o méné znamy druh. Pfesto povazuji aplikaci za
velmi pfinosnou, zejména pro studenty a bézné lidi,
ktefi se chtéji dozvédét vice o pfirodé kolem sebe.

Obr. 6 a 7: Screenshoty z
aplikace iNaturalits
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Vyznam sledovani pFirody

Zjistovani a sledovani organismu v pfirodé ma zasadni vyznam. Diky nému Ize sledovat
Ubytek nebo naopak Sifeni jednotlivych druhu, chranit ohrozené organismy a v€as reagovat na
vyskyt invaznich druhd. Tyto informace jsou kliCové pro ochranu biodiverzity a planovani
ochrannych opatfeni. Pozorovani pfirody ma také . 2y
vzdélavaci funkci, protoze posiluje vztah lidi k pfirodé
a zvySuje povédomi o dulezitosti jeji ochrany. !
Prakopnické technologie jsou velkym pomocnikem v - 2
ekologickych aktivitach po celém svété. Napfiklad
iniciativa Global Forest Watch (GFW) umoznuje
prostfednictvim Google Earth a umélé inteligence v
realném Case sledovat odlesfiovani kdekoliv na
zemeékouli a jeji data jsou volné pfistupna védclm,
ochrancim pfirody i viadam. Diky tomu se dafi rychleji
zasahovat tam, kde dochazi k nelegalnimu kaceni,
coz pomaha v regionech, jako jsou Amazonie nebo
jihovychodni Asie.

Obr. 8: BioBlitz

Dopad na spole¢nost

Dopad téchto aktivit na spoleénost je velmi pozitivni. V Ceské republice existuje Fada
projektd a vefejnych akci, napfiklad BioBlitz, pfi kterém se v urcité oblasti béhem kratké doby
mapuji vdechny druhy organismu, nebo projekty Ceské spolegnosti ornitologické zaméfené na
sCitani ptaka. Lidé se tak aktivné zapojuji do ochrany pfirody a ziskavaji pocit odpovédnosti za
své okoli. Technologie tedy nepusobi jen ve védecké oblasti, ale vyznamné ovliviiuji i vztah
spolecnosti k Zivotnimu prostredi.
Zaveér

S ochranou biodiverzity Uzce souvisi také chranéna uzemi. Jedna se o oblasti, kde je
pfiroda pravné chranéna, napfiklad narodni parky, chranéné krajinné oblasti nebo pfirodni
rezervace. V Ceské republice mezi nejznaméjsi patii Krkonossky narodni park, Sumava nebo
CHKO Moravsky kras. Pravé v téchto uzemich je
» pozorovani organismua velmi dulezity, protoze pomaha
udrzet rovnovahu ekosystému a chranit vzacné druhy.
Na zavér Ize fici, Ze moderni technologie zadsadné méni
zpusob, jakym pozorujeme a chranime pfirodu. Diky
aplikacim, senzorim a dalS$im nastrojum se mlze do
ochrany biodiverzity zapojit téméf kazdy. Pozorovani
pfirody se tak stava nejen koniCkem, ale i dulezitym
nastrojem pro udrzitelnou budoucnost spole¢nosti.

Obr. 9: zkoumani pfirody

Zavér

Z vysledkll naseho ¢lanku vyplyva, Ze biodiverzita ma zasadni vyznam pro stabilitu
ekosystému i kvalitu lidského zivota. Pozorovani organismu v terénu ukazalo, Ze i malé zmény
prostfedi ovliviiuji vyskyt druhtd. Rozhovor se véelafrem potvrdil nenahraditelnou roli véel pro
opylovani a produkci potravin a zaroven upozornil na rizika, kterym dnes Celi. Ekoturismus se
ukazal jako vhodna forma cestovani, ktera muze pfispivat k ochrané pfirody i vétsi informovanosti
lidi. Zavérem lze fFici, Ze ochrana biodiverzity neni jen ukolem odbornikl, ale i kazdodennich
rozhodnuti kazdého z nas.
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Véely a jejich role v ekosystému

Ceskomoravska spole¢nost chovatel(. V&elarské statistiky (EU).
https://www.cmsch.cz/evidence-a-registrace/statistiky-ue/vcelarske-statistiky

CT24. Zména klimatu ohrozuje véely, podle studie se budi po zimé dfive...

Dostupné z: https://ct24.ceskatelevize.cz/clanek/veda/zmena-klimatu-ohrozuje-vcely-podle-
studie-se-budi-po-zime-drive-a-nemusi-najit-dost-potravy-4067

Denik N. Minuta - ¢lanek o véelach a opylovacich.

https://denikn.cz/minuta/1674990/

Hrabovjanka. V¢ela jako soucéast ekosystému.
https://hrabovjanka.cz/blog/vcela-jako-soucast-ekosystemu/

iVCelafstvi.cz. VEelarfstvi a historie.

https://www.ivcelarstvi.cz/vcelarstvi-a-historie/

Ministerstvo Zivotniho prostfedi CR. Ochrana opylovac.
https://mzp.gov.cz/cz/agenda/priroda-a-krajina/ochrana-druhu/ochrana-opylovacu
Ministerstvo Zivotniho prostfedi CR. Pfezijeme bez opylovaci? MZP pfipravuije...
https://mzp.gov.cz/cz/pro-media-a-verejnost/aktuality/archiv-tiskovych-zprav/prezijeme-bez-
opylovacu-mzp-pripravuje

Ministerstvo zemédélstvi CR. Nasi véelafi maji na piisti léta...
https://mze.gov.cz/public/portal/mze/lesy/vcelarstvi/nasi-vcelari-maji-na-pristi-leta.html
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The Environmental Lawcast : A publication looking back on the
year seven project

Raphaél Jiru, EEB3

Panagiotis Ntimos, EEB3

Abstract

This publication is a summary of the creation of The Environmental Lawcast, a student-
made podcast created as part of the sustainability course of the European School of Brussels
lll. The project, made by Raphaél and Panagiotis, aimed at exploring environmental law
through an engaging audio format that would suit the new generation, inspired by the growing
popularity of podcasts. During the year, we reached out to seven different experts and
institutions, like the Maltese Embassy in Belgium and we successfully recorded one episode
with Professor Owen Mcintyre, a professor at the University college Cork in Ireland. The
episode, published on YouTube in December 2025, was forty-one minute long and covered
topics like EU environmental legislation and the case of Tuvalu. This publication shows our
methodology, talks about the challenges we encountered and can be a guide for younger year
groups looking for help while creating their project.

Introduction

When our teacher announced the S7 project for the sustainability course, we both knew
that we didn't want to write a traditional, boring written report. Over the previous year, one of
the things we had genuinely appreciated the most about the course was how our teacher
regularly invited experts to speak with us about real environmental issues; it made the subject
feel alive rather than purely theoretical. That experience really set the grounds for The
Environmental Lawcast. We asked ourselves: what if, instead of waiting for our teacher to find
us experts, we reached out to them on our own and made it our project.

The podcast format felt really logic. Because since the early 2020s, podcasts have
become insanely popular due to their ability to naturally transmit information on a subject or
share opinions. That is why we didn’t hesitate and presented our project.

We decided to focus on EU environmental law, which connected directly to what we had
studied during the year. One of the topics we discussed in our episode was the case of Tuvalu,
a small Island State whose territory is highly threatened by rising sea levels caused by climate
change.
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Methodology
Concept and Preparation

The project began with a name, The Environmental Lawcast and a logo. We used an Al
image generation tool to create our logo, but we used a strict prompt to make sure the logo
was still our idea and not a vague Al generated image. We also set up a YouTube channel
with the same name to serve as the place where we could upload our episode.

From there, we had to reach out to experts in the field. We identified approximately five
experts in the fields of environmental law and policy, as well as reaching out to the Maltese
Embassy in Brussels, given Malta's relevance as a small island with issues coming from many
different directions. We contacted all of them via email, introducing ourselves, explaining the
project and inviting them to participate in a Teams meeting to record the conversation.

The Reality of Reaching out

This part of the process was the worst. Of the seven people we contacted, most never
replied. A few of them gave us a bit of hope by answering a few emails but then dead silent
for no reason. It was very frustrating, but it also taught us that it is difficult to secure the time
of professionals and institutions, even when the cause is genuine and it could be very helpful.

The one person who said yes after many emails was Professor Owen Mclntyre, a professor
with real expertise in international environmental law, which we had met in 2024 already. We
scheduled a meeting that ended up going on for more than an hour, longer than what we had
initially asked for (half an hour), which we took as a sign that the conversation meant
something to him. We then edited the recording down to forty-one minutes, getting rid of parts
that were repetitive or too long.

Publication

The episode was published on our YouTube channel in December 2025. The channel will
stay public and serves as the tangible proof of the project for ever, a real piece of content.

Results

The episode with Professor Mcintyre ended up covering more subjects than we had
originally anticipated, which was a really good thing. We talked about EU environmental law,
how it works, what it really does and where it falls short, but the conversation became
interesting in our opinion when we started talking about Tuvalu.

For those who are unfamiliar, Tuvalu is a small island that is quite literally disappearing.
Rising sea levels caused by climate change are eating up its land, and within a few decades
it may no longer exist. What Professor Mclntyre helped us understand is that this creates a
real problem that the government must deal with. What happens to a country when the land
is gone? Do the people remain citizens of something? Who is legally responsible? What is a
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country with no land? These aren’t ‘rhetorical’ questions they're very much real, and the future
is already written within the answers to those questions.

The switch from the beginning of the conversation to Tuvalu really illustrated what we
wanted to achieve through the podcast.

Reflection

We had big plans at the start; multiple episodes, several guests, maybe even something
with the Maltese Embassy. We ended up with only one episode, and that feels like an
underachievement.

But getting a professor of international environmental law to give up an hour of his time for
two secondary school students on a random Monday morning wasn't easy, and we're proud
of it.

If we had to do it again, we would start mass reaching out earlier and never stop, even if
10 don't answer, keep going, because in the end we stopped looking for big guest and went
local, with experts from Belgian universities, but even them are too busy.

Conclusion

The Environmental Lawcast was an attempt to do something real we would both remember
in every aspect. Not to do it only for a grade, but to feel something while doing it, we felt like
professionals contacting other professionals to discuss, and that was a real experience.
Whether we fully succeeded is totally debatable, but we got some concrete stuff done.

We are very happy to have chosen the podcast format because it was real, and it forced
us to go all in with the mail and during the meeting. There was no room for hesitation, and that
is something no other lesson truly replicates.
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THE ROLE OF PEATLANDS IN CARBON STORAGE
AND CLIMATE CHANGE MITIGATION

Weiler Yves Tristan, EEB3
Doikos Evangelos, EEB3
School: European School of Brussels Il | S7 Sustainability Class

Abstract

Peatlands cover roughly 3% of the Earth's land surface yet store an estimated 550 to 650
gigatonnes of carbon, more than all the world's forests combined. This paper reviews the
mechanisms that allow peatlands to store carbon over thousands of years, the consequences
of their degradation for global greenhouse gas emissions, and the potential of restoration as
a climate mitigation strategy. Evidence drawn from IPCC assessments and other data
indicates that degraded peatlands account for approximately 5% of annual global
anthropogenic CO2 emissions. The paper concludes that peatland conservation is an
essential and cost effective component of meeting the targets set by the Paris Agreement.

Research Question and Hypothesis

Research Question: To what extent do peatlands contribute to global carbon storage,
and how does peatland degradation threaten climate change mitigation efforts?

Hypothesis: If peatlands are preserved and restored, then their capacity to sequester
and store atmospheric carbon will significantly contribute to limiting global temperature
rise, because the anaerobic conditions unique to peatland ecosystems slow organic
matter decomposition and lock carbon in the soil for thousands of years.

1. Introduction

Climate change is widely regarded as the defining environmental challenge of the 21st
century. While reducing fossil fuel emissions dominates public discussion on climate action,
the role of natural ecosystems in regulating atmospheric greenhouse gas concentrations is
equally significant. Among these ecosystems, peatlands hold a uniquely important position.
They function as long-term carbon sinks, storing organic matter that has accumulated under
waterlogged conditions over thousands of years.

Peatlands are wetland ecosystems defined by the build-up of peat, partially decomposed
plant material composed mainly of sphagnum mosses, sedges, and other wetland vegetation.
Their permanently or seasonally waterlogged soils create anaerobic conditions, meaning the
soil is largely free of oxygen. Without oxygen, microbial decomposition is drastically slowed,
so organic carbon builds up in the peat layer rather than escaping into the atmosphere as CO2
or methane. Over thousands of years, this slow accumulation of roughly 0.5 to 1 mm per year
has created peat deposits exceeding 10 metres in depth in some regions.
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Despite their relatively small geographic footprint, peatlands store carbon on a truly global
scale. However, drainage for agriculture, peat extraction, plantation forestry, and wildfire are
rapidly converting these ecosystems from carbon sinks into carbon sources. When the water
table drops, oxygen enters the upper peat layers and aerobic decomposition resumes,
releasing centuries of stored carbon back into the atmosphere. Studies estimate that degraded
peatlands now contribute roughly 1.3 billion tonnes of CO2 equivalent per year, representing
approximately 5% of global anthropogenic greenhouse gas emissions.

This paper reviews the scientific evidence on peatland carbon dynamics, examines the
consequences of degradation, and evaluates peatland restoration as a nature based climate
solution.

2. Methodology

2.1 Study Design

This scientific paper brings together current scientific knowledge about how peatlands store
carbon. Instead of doing experiments, it focuses and analyses existing studies, scientific
reports, and data from satellites. This approach is suitable because the research topic is large
and covers different areas of science, including ecology, soil science, and climate science.

2.2 Data Sources
Table 1. Overview of data sources used in this literature review, by type, location, and

purpose.
IPCC Reports AR6 Working Group | (2021) Global carbon budget, emissions data,
climate projections

Peer-reviewed journals Global Change Biology, Nature Carbon flux, decomposition rates,
Climate Change restoration outcomes

Remote sensing data Global Peatland Database, ESA Peatland extent, land-use change, fire
CCI Land Cover areas

UN / FAO reports UNEP Global Peatlands Degradation estimates, policy context
Assessment (2022)

National inventories EU Land Use and Land-Use Regional emissions from drained
Change data peatlands

2.3 Key Definitions
Carbon sequestration: The long-term removal of CO2 from the atmosphere and its storage

in organic or inorganic matter.

Carbon sink / source: A sink absorbs more carbon than it releases; a source releases more
than it absorbs.

Anaerobic decomposition: Breakdown of organic matter without oxygen, occurring much
more slowly than aerobic decomposition.

Peat: Partially decomposed organic matter accumulated over thousands of years in
waterlogged soil, typically containing over 30% organic carbon by dry weight.
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Rewetting or restoration: Raising the water table in a degraded peatland to restore
anaerobic conditions and resume carbon accumulation.

Climate change: Long-term shifts in global temperatures and weather patterns, largely driven
by human greenhouse gas emissions.

Carbon sequestration: The capture and long-term storage of atmospheric CO, in natural
reservoirs such as forests, soils, and peatlands.

Greenhouse gases: Gases such as CO,, methane, and nitrous oxide that trap heat in the
atmosphere, driving global warming.

2.4 Limitations

Global peatland carbon estimates carry uncertainty because spatial resolution varies
between studies. Carbon flux measurements are also more abundant for boreal and temperate
zones than for tropical peatlands in Southeast Asia and the Congo Basin. Additionally,
rewetted peatlands can initially increase methane emissions, since it has a global warming
potential roughly 28 times that of CO2 over 100 years, which complicates short-term
assessments of restoration benefits.

2.4 Limitations

Global peatland carbon estimates carry uncertainty because spatial resolution varies
between studies. Carbon flux measurements are also more abundant for boreal and temperate
zones than for tropical peatlands in Southeast Asia and the Congo Basin. Additionally,
rewetted peatlands can initially increase methane emissions, since it has a global warming
potential roughly 28 times that of CO2 over 100 years, which complicates short-term
assessments of restoration benefits.

2.4 Limitations

Global peatland carbon estimates carry uncertainty because spatial resolution varies
between studies. Carbon flux measurements are also more abundant for boreal and temperate
zones than for tropical peatlands in Southeast Asia and the Congo Basin. Additionally,
rewetted peatlands can initially increase methane emissions, since it has a global warming
potential roughly 28 times that of CO2 over 100 years, which complicates short-term
assessments of restoration benefits.

3. Results

3.1 Global Carbon Storage

Global peatland carbon stocks are estimated at 550 to 650 GtC, with some estimates
reaching 700 GtC when tropical deposits are included. For context, the entire atmosphere
holds approximately 860 GtC as CO2, meaning peatlands hold a quantity of carbon
comparable to the total atmospheric carbon pool. All living terrestrial vegetation, by
comparison, stores roughly 450 GtC. The distribution of this carbon is uneven: boreal and
subarctic peatlands account for the largest areas, while tropical peatlands such as those in
Borneo, Sumatra, and the Congo Basin hold exceptionally high carbon densities per hectare.

3.2 How Peatlands Accumulate Carbon

Peatlands accumulate carbon because photosynthetic uptake of CO2 consistently exceeds
ecosystem respiration on an annual basis. This imbalance is maintained by the high water
table, which keeps deeper peat layers in anaerobic conditions. In the absence of oxygen,
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decomposition relies on methanogenesis, a slow microbial process that releases far less
energy per unit of organic matter than aerobic breakdown. Sphagnum mosses further resist
decomposition because they contain phenolic compounds and a polymer called sphagnan
that inhibits microbial enzyme activity. Radiocarbon dating of peat profiles confirms that the
deepest layers in many European bogs began forming around 10,000 years ago, after the last
glacial maximum.

3.3 Carbon Release from Degraded Peatlands

When peatlands are drained for agriculture or forestry, the water table drops and aerobic
decomposition resumes in previously anaerobic layers. Studies of drained European
agricultural peatlands report CO2 release rates of 5 to 20 tonnes per hectare per year,
compared to near-zero or even negative flux from intact peatlands. Peat fires add a further
dimension: unlike surface vegetation fires, peat fires can smoulder underground for weeks,
consuming peat that took millennia to form. The 1997 to 1998 Indonesian fires linked to El
Nino released an estimated 0.81 to 2.57 GtC, equivalent to 13 to 40% of global fossil fuel
emissions that year. Drained peatlands also release nitrous oxide (N20), which has a global
warming potential 273 times that of CO2 over 100 years, making their total warming impact
substantially higher than CO2 figures alone suggest.

3.4 Global Emission Estimates and Restoration Potential

Degraded peatlands currently emit roughly 1.3 billion tonnes of CO2 equivalent per year,
approximately 5% of total global anthropogenic greenhouse gas emissions. Southeast Asian
peatlands account for only 15% of global peatland area yet contribute a disproportionately
large share of these emissions due to rapid conversion for oil palm and acacia plantations.
Rewetting drained peatlands re-establishes anaerobic conditions and can shift a site from
carbon source to carbon sink within 5 to 15 years, depending on the severity of degradation.
Although initial methane emissions increase after rewetting, studies consistently show a net
climate benefit over 50 to 100 year timeframes.

4. Discussion

4.1 Peatlands in the Global Carbon Budget

The evidence reviewed confirms that peatlands are irreplaceable components of the global
carbon cycle. Their 550 to 650 GtC store has built up over geological timescales and cannot
be recreated on any policy relevant timeframe. Even if all further degradation were halted
today, the roughly 15% of peatlands already drained or damaged will continue emitting for
decades. To put the stakes in perspective, releasing just 10% of global peatland carbon would
add approximately 60 GtC to the atmosphere, the equivalent of six years of total global
emissions, which alone would likely make the Paris Agreement's 1.5 degree Celsius target
unreachable.

4.2 Peatlands and the Paris Agreement

The Paris Agreement of 2015 commits signatory nations to limiting warming to well below
2 degrees Celsius, with efforts to reach 1.5 degrees Celsius. The IPCC's Sixth Assessment
Report explicitly identifies nature-based solutions, including peatland conservation and
restoration, as cost-effective mitigation strategies with co-benefits for biodiversity and water
quality. However, many countries still do not include drained peatland emissions in their
national greenhouse gas inventories or Nationally Determined Contributions. Better
accounting standards and greater consistency in reporting will be essential before peatland
protection can be effectively integrated into global climate policy.
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4.3 Trade-offs and Challenges

Three key tensions complicate peatland policy. First, the short-term methane increase from
rewetting can reduce public and political appetite for restoration, particularly when climate
communication focuses on 20-year rather than 100-year warming potentials. Second, many
degraded peatlands now support agricultural livelihoods: in Indonesia, oil palm on peat
contributes significantly to national income, creating a direct conflict between climate goals
and economic development that any credible policy must address. Third, climate change itself
is worsening peatland conditions: warmer, drier summers are increasing water table
drawdown in Scandinavia and Canada even in nominally intact peatlands, while permafrost
thaw in subarctic regions threatens to release previously frozen organic carbon, potentially
amplifying warming beyond current IPCC projections.

4.4 Restoration as Policy

Despite these challenges, cost-effectiveness analyses consistently find that peatland
restoration delivers greenhouse gas abatement at a cost of roughly 5 to 25 euros per tonne of
CO2 equivalent in temperate regions, which is far cheaper than most technological carbon
capture options. Financing mechanisms including voluntary carbon markets, REDD+, and the
EU Carbon Removal Certification Framework are beginning to direct investment towards
peatland protection. The challenge is ensuring that these mechanisms are rigorously
monitored and that the permanence of carbon storage in restored peatlands is not undermined
by future policy reversals or climate impacts.

5. Conclusion

This paper has shown that peatlands are not peripheral ecosystems in the context of
climate change. They are central to it. Intact peatlands represent the largest terrestrial carbon
store on Earth, built through biogeochemical processes enabled by anaerobic, waterlogged
conditions over thousands of years. Their degradation through drainage, burning, and
conversion is releasing this carbon at a rate that constitutes a significant fraction of global
anthropogenic emissions, while their restoration offers one of the most cost-effective nature-
based mitigation pathways available.

The hypothesis of this paper is strongly supported by the evidence: peatland preservation
and restoration can make a meaningful contribution to limiting global temperature rise. The
science is clear. What remains is for governments, international bodies, and financial
institutions to translate this evidence into consistent, well-funded, and genuinely enforceable
policy commitments. Protecting peatlands is not a marginal environmental concern; it is a
climate imperative.

Future research should prioritise several underexplored areas. First, long-term carbon flux
monitoring in tropical peatlands, particularly in the Congo Basin and Southeast Asia as they
remain insufficient compared to boreal systems; expanding remote sensing and in-situ
measurement networks in these regions would reduce current uncertainty in global carbon
budget estimates. Second, the net climate impact of methane emissions from rewetted
peatlands across diverse climatic zones requires further quantification, especially beyond 30-
year timescales. Third, interdisciplinary work linking peatland hydrology, permafrost dynamics,
and climate feedback models is needed to improve projections of how warming conditions
may accelerate carbon release from currently intact peatlands. Finally, socioeconomic studies
examining the feasibility of peatland-compatible livelihoods in regions dependent on peat-
based agriculture would help translate conservation goals into practical policy frameworks.
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Appendix A: Interview with Dr. Anna-Helena Purre

The following audio interview was conducted with Dr. Anna-Helena Purre (personal
communication, May 18, 2026), a researcher specialising in climate change mitigation and
peatland science. The interview provided supplementary expert perspective on the themes
addressed in this paper. The audio recording is attached separately as a digital file.
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Abstract

Our project explores how the power of social media can be used to promote sustainability
among students. Through posts, stories and interactive content, we shared current news from
around the world, school related sustainability projects and personal experiences. We
conducted a small study at the end of the school year using Instagram stories for older
students (S5-S7) and Google forms for younger students (S1-S3). The results show
differences in awareness levels of both age groups. This project aims to use digital platforms
in a positive, educational way that suggests social media can be an effective tool for reaching
teens and influencing more sustainable behaviours.

Keywords

Sustainability, social media, digital education, student awareness

Introduction

This project is the final project of the newly introduced Sustainability and Active Citizenship
course in our school. Unlike traditional subjects it is interdisciplinary and it examines issues
through environmental, economic, political, scientific, mechanical and technological
perspectives. An important element of this course is the involvement of experts, from all
industries, who provided real life examples and experiences and helped us understand the
practical applications of sustainability and active citizenship in everyday life. Their
contributions helped us understand how these issues affect society and how individuals can
make responsible and informed decisions.

Inspired by the experts and their real-life experiences we wanted to have a similar influence
on our classmates through social media. Therefore, the purpose of this project is to investigate
the impact social media has in supporting education in sustainability.

Methodology
1. Instagram Platform
The central part of our project was the creation of a sustainability focused Instagram platform.

We created a series of posts based on a few personal experiences. These included examples
such as visits to the university of Kavala and school planting. By using real-life situations, we
made concepts more understandable and enjoyable. In addition to feed posts, we aimed to
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post around three stories per week in which we reposted sustainability news of the week from
around the world, keeping teenagers up to date with current world situations. A key feature of
posting stories was the potential of interactivity. We used Instagram tools such as polls,
quizzes and question boxes to directly involve students. For example, a large part of our
research was collected using this tools and questions about recycling habits and opinions on
sustainability were asked. Posts and stories not only allowed to directly engage with students
but also collect necessary data for our research.

Another important focus was visual communication. All posts and stories were designed to be
clear, understandable and attractive, using short texts, bright colours, images and trends to
our advantage to simplify ideas and engage with students. This was important because social
media users, especially of our generation tend to engage with content that is quick and easy
to understand.

In addition, the content posted aimed to reflect the interdisciplinary nature of the course, with
some posts and stories focusing on environmental issues while others included other aspects
like legislation. This helped present sustainability as a more interesting and complex system
rather than just the perceived idea of the discussion of climate change.

INSTAPIC

2. Data collection

Data for this project was collected through online questionnaires and interactive social media
tools. Students from different age groups participated by answering multiple choice questions
related to sustainability topics. Responses were gathered over a period of time to identify
general trends and levels of awareness among students.

3. Data analysis

The collected responses were reviewed and compared between the different age groups.
Patterns in student answers were identified in order to examine levels of understanding and
engagement with sustainability topics. The analysis helped us evaluate the effectiveness of
social media as an educational tool.

Results

The data collected through the multiple-choice questions shows clear difference between age
groups. Overall older students (S5-S7) selected more accurate answers, showing a stronger
understanding of basic sustainability concepts. For example, many older students correctly
identified renewable energy sources and understood the importance of reducing plastic
waste.
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This suggests that both age, and exposure to the internet contribute to a wider level of general
knowledge on topics of sustainability.

In contrast, younger students (S1-S3) often responded with incorrect answers. Many of their
responses showed a partial understanding on a wide range of topics. However, all questions
were answered, and students did seem to have a general idea of the topic. This indicated that
their awareness is still developing and can be influenced through targeted education.

To conduct it the use of multiple-choice questions allowed us to identify specific patterns. For
example, when asked questions about recycling, climate change and sustainable habits, older
students were more likely to select the correct answers and provide more informed responses
than younger students.

Importantly, the results suggest that the Instagram platform had an impact. Students who
interacted regularly with our content were more likely to chose informed, correct answers
especially related to stories and posts from throughout the year.

Through the year, we managed to gain a large following of two hundred EEBIII students across
all sections and years between S5-S7. By far the highest level of interaction from students
was seen on school related projects such as the recent planting project.

These results suggest that while social media is effective for raising awareness and reaching
students, it should be combined with deeper and more informed discussions in school.

Overall, the results support the idea that our project was successful in engaging students and
increasing awareness of sustainability. It demonstrates that the use of social media as a tools
can support education and make complex and current topics more relevant, relatable,
accessible and interesting.

Conclusion

This project showed that social media can be an effective way to increase awareness of
sustainability among students. Through questionnaires and online activities, we were able to
identify differences in understanding between age groups. Older students generally
demonstrated a stronger knowledge of sustainability topics, while younger students showed
developing awareness.

The project also highlighted how social media can encourage participation and make
educational content more engaging. Overall, the results suggest that online platforms can
support sustainability education and help students become more informed about
environmental issues.
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A proposal of an environmental educational program in archaeological

sites: in the case of Phillipi
Mylona Linda, Zachariou Chloe Marina, Doikos Evangelos, Weiler Tristan, Jiru
Raphaél, Ntimos Panagiotis

Abstract

This four-hour excursion, organized by the European School of Brussels Ill, takes students to the
archaeological site of Philippi, Greece, and invites them to explore history from a new perspective.
Rather than focusing on the past, the program highlights the connection between cultural heritage
and modern sustainability. The aim is to demonstrate that many aspects of ancient life were much
more sustainable than assumed and how preserving historical sites fits together with
environmental care and responsible tourism. The excursion is divided into structured and
engagement segments to help maintain the interest of student and encourage active participation
from all students.

Keywords: sustainable, engaging, group-work, fun, educational.

Introduction

The archeological site of Philippi is an ideal setting for helping students to connect the ancient
world with our modern world. Traditional school visits to archeological sites are often filled with
dates, historical figures and events, which can feel uninteresting and unengaging for younger
students. That is why this program is filled with active, interesting and engaging activities, while

strenuously learning about many topics.

Designed for S1-S4 students, this isn’t a lecture; it's hands-on. Students are working in teams
focused on one theme: Water, Energy, Materials, Nature, and Community. Through discussions,
observation and activities students learn that historical preservation isn't just about the past but
instead it's a tool for building a greener future. By the end of the visit, students will not only see
ancient stone structures but they will understand how the people of Philippi worked with nature

and how our society can be inspired and make smarter, and more responsible choices.
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The day before:

Watch a video helping them visualize Philippi, get excited and learn some background information,
for the new information to be easily pieced together, making it more interesting for the students
and to help them get excited.

Split into 5 teams of 5 students per team: Water, Energy, Materials, Nature, Community.
(Suggestion: teacher creates the groups to ensure a fair dynamic between the teams)

The students will associate with one of the 5 teams which are based on one of the factors of
sustainability. They will use it in upcoming activities.

Some educational videos:

Exploring the Ancient Wonders of Philippi, Greece 1

Exploring the Ancient Wonders of Philippi, Greece 2

9:00-9:20 Welcome and Orientation

= Meeting the local guide
= Distribution of worksheets
=  Warm up game: “One Word from the Past”

The purpose of this game is to break the ice and get students to think creatively.

Material needed: a ball or an item that can be easily passed around.

In this game, each student says one word that connects their team’s theme Water, Energy,
Materials, Nature, or Community to ancient Philippi. One by one, everyone shares their words out
loud and writes them down on the worksheet. Together, all the words form a nice introduction to
the day. This short activity helps students start thinking about how Philippi’s past links to
sustainability.

Some ideas:

Energy: sun, fire, light, working, cooking...
Materials: marble, wood, stone, tools, brick...
Nature: tree, animals, plants, agriculture, shade...
Water: river, bath, well, sea, drinking...

Community: market, friends, church, work, city...

(location: outside of the site, duration: 15 minutes)
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9:25-10:10 Ancient theatre

e Observations of the theatre
o Eco theater activity

The guide gives a historical explanation and tour of the ancient theater.
Observe how the theater uses the hill’s slope.
Guidance questions to help students observe the site more efficiently:

- Where do you think the sound goes?
- Why do you think they built it on the side of the hill?

Test the ancient acoustics: some students are all the way up at the very far seats of the theater
while the students that remained in the center talk in their normal volume, the students far away
observe how even without a microphone they could hear each other perfectly without increasing
the volume of their voice.

Activity: Architects of the future- Create your eco-theatre.

Students work in groups to apply what they observed in the ancient theatre to design a modern,
sustainable theater. Each group oversees designing the part of the theater that corresponds to
their group theme. The groups then bring together their ideas and a build an eco-theater theater.
The goal is understanding how, materials, nature, community and energy work all together to
create a sustainable, functional design.

Teacher’s note: Explain to students and help them understand how ancient theaters were
sustainable, without modern technology (natural slopes instead of heavy construction, sunlight,
natural acoustics instead of speakers...). While all ideas are welcome, during the activity remind
the students to mainly focus on their group theme when designing the theater.

Some ideas:

Energy: Using sunlight for daytime performances, reducing the use of lighting. Outdoors design
that has natural ventilation to eliminate the use of air-conditions and reduce the use of electricity...

Materials: No use of metal and plastic, instead recycled clay, wood and stone. Using local
materials to reduce transportation...

Nature: Plant trees to provide shade and cooling especially in the summer, plants growing on or
around the theater, building it areas that doesn’t affect wildlife...

Water: small water features to cool the air, collecting rainwater that can be used to: water plants,
cooling the area, cleaning the theater.

Community: used for celebrations, performances, everyone is welcome, builds a community...
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10:10-10:20 Brief break

The students make their way to the Basilica Ruins

10:25- 10:45 Basilica Ruins

e Observe the reuse of stones, columns and materials
o Discuss recycling in ancient time and now

The guide explains to students how people used materials from other structures in the Basilica
ruins. The students explore the site and identify reused elements and then discuss why and
how recycling was important in ancient construction.

Guidance questions:

- Can you identify stones or columns that were reused?

- Why do you think ancient builders chose to reuse materials instead of using or making
new ones?

- How does this relate to recycling as we know it today?

Teacher’s note: Explain that reusing materials in the ancient times was practical and sustainable
(many materials were scarce, valuable and transportation was difficult). Mention how recycling
and being resourceful is relevant even today.

10:50- 11:10 Roman Baths

e Observe the bath and aqueducts
¢ Discuss ancient water management

The guide gives a historical explanation and tour of the Roman Baths and water system.

Students can observe the way water was transported, stored and reused and learn how the
ancient city managed their most necessary resources efficiently, without waste and without
modern technology.

Guidance questions:

- Why was water management important for the whole city?
- Where does the water go?
- How do you think they reused and conserved the water?

Teacher’s note: Make sure to explain to the students that the Romans were highly advanced in
water engineering, by using baths, gravity and aqueducts to manage water efficiently. Focus on
how the conservation, reuse and shared resourced were sustainable.
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11:15- 12:15 Forum (Agora)

o Explanation of the Agora’s role in the ancient times (community)
¢ Observation of the space as a place of economic, social and cultural

The guide gives a historical explanation and tour of the Forum.

In ancient times the Forum was where people met, traded goods, exchanged ideas and bonded
as a community. Students are encouraged to imagine what daily life in the Agora might have
looked like.

Guidance questions to help students observe the site more efficiently:

- What kinds of people could you have met here?
- Why was it important to have a space like this one?
- Do we have any markets today to compare to the ancient Agora?

Activity: Sustainable Traders— Eco-market Challenge

Students work with their groups and imagine that they are merchants in ancient Philippi who want
to sell a sustainable product in the Agora. With inspiration from ancient trade and modern
sustainability, each group creates a product (based on their groups' theme) and then prepares a
short market pitch. The winning team is decided by a vote based on “which product would you
most likely buy”, including students from all teams, the guide and teachers (the teams cannot
choose to vote for themselves). Students of the winning team are awarded (e.g. with a guaranteed
A on their grade for that day, a skip a homework pass, choosing the music on the bus...)

The product must:

- Be useful for people in daily life
- Protect the environment or help support the community
- Use local or natual materials

The market pitch prepared by each group should be around 30sec. They are to present their
product as if they were selling it in the ancient Agora.

Teacher’s note: Explain to students how ancient trade worked and how it was mostly local and
based on handmade, reusable and repairable products. At that time there was no plastic
packaging, transportation of long distanced and mass production. Remind student that the goal
of the activity is not an invention of a complex product but instead understanding how simple and
well thought out products can be more sustainable. Many ideas involve considering the themes
from other groups, that is unavoidable but try to help them stay on the right track and remind them
that they should focus on their own theme.

Some ideas:
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Energy: Insulated baskets and objects made from wool or straw to help preserve heat, thick clay
containers that keep food warm or cold for hours, shared ovens so many families can cook using
one fire...

Materials: Reusable cloth bags, baskets made from natural fibers, reusable tools and utensils
made of wood...

Nature: Packets with seeds for growing plants and vegetables, natural cleaning products, soaps
made from herbs...

Water: clay jars helping to keep the water cool, refillable containers, bowls/ objects to help collect
rainwater

Community: teaching a skill, storytelling, board games...
Example of a pitch:

“Welcome to Phillipi, our product is called the Water Thermos Jar. | it is made from thick local clay
and keeps water cool all day even in the hottest summer days. You can refill it easily and so there
is no need of wasting water and other materials. We help our planet by saving eater, using natural
materials and sharing resources with our community”

12:20- 12:30 Brief break

12:30- 12:37 Prison of saint Paul
The guide gives historical context.
Discuss ethical and community values.
12:40- 12:43 Hill viewpoint

The students can see the site from above. The knowledge from the visit will help them visualize
and imagine how it was and piece all the information together.

12:45- 13:00 Small Museum visit

Ending the tour with a quick visit to the small museum, giving the students a chance to wind down
and relax for a bit while visualizing and linking artifacts to what they have learned and observed
during the tour.

Conclusion

This educational program demonstrates how powerful archeological sites can be as a tool for
environmental education. The activities designed are aimed for students to discover that
sustainability is not a modern invention but is a practice with origin in ancient ways of living. By
approaching an archeological site through the lens of sustainability students develop their critical
thinking skills and they view ancient structures as more than just historical remains but as practical
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examples and solutions to environmental and social challenges. Ultimately the aim is to
encourage and support responsible citizenship. By understanding how ancient societies worked
with nature rather than against it, students get a better understanding of their duty to look after
the environment, the planet and out heritage.
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Closing word

The call for articles for the 2026-2027 issue will open in September 2026,
and we encourage every student with an interest in Science or Arts to con-

tribute their work.

If you have any questions or would like to learn more about the submission
process, please contact us at IXL-SUSTAINABILITY@eursc.eu.
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