MANENIZTHMIO OEZZAAIAZ
2XOAH N'EQIMONIKQN ENMIZTHMQN
TMHMA FEQIMONIAZ OYTIKHZ MAPAIQrHz KAl ArPOTIKOY
NMEPIBAAAONTOZ
EPFAZTHPIO AENAPOKOMIAZ

NTYXIAKH AIATPIBH

‘Emiopaon ynUIKOV Kol pnyoviKOVv PETOYEPIoE®V 6T PAaoTiKN
avanTuEn Kol TOLOTNTE KOPTOU OKTIVIOWIS’

Toitoég XpRoTtog

EmiBAérouca Kadnynrpia: MaAétoika MNepoe@dvn

BéAog, 2023

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



TiTAOG TTITUXIOKAG EPYOOiag:

‘ETridpacn XNMIKWYV Kal MNXOVIKWV HETAXEIPICEWV OTN BAAOCTIKN
avAaTrTU¢N Kal TTo16TNTA KAPTTrOU aKTIVIOIAG

TitAog otnv ayyAiki yAwooa: ‘Effect of chemical and mechanical

treatments on vegetative growth and fruit quality in kiwifruit’

TpIPeANG £EETAOTIKA ETITPOTTA:

e MaAétoika Mepoedvn, Ettikoupn KaBnyntpia Asvdpokopiag-EAalokoyiag,
Tunua lewtroviag QutikAg Mapaywyng kar AypotikoUu [MepiB&AAovTog,
MavetmmoTAuio @socoaliag (EmBAETOUCQ)

e AavaAdrog NikoAaog, KaBnyntig Mewpyiag-OikoAoyiag Putwv MeydAng
KaAAiépyelag, Tunua TlewTtroviag ®dutikAg Mapaywyns kar AypoTikou
MepiBdaAAovTog, MavemoTiuio ©coocaliag (MEAOG)

e AUkag XpAoTog, AvarrAnpwTthg KaBnyntg AvBokouiag, Tunua Mewtroviag
QutikAg Mapaywyng kar  AypotikoU [MepiBdAiovrog, TMavemmoTAuIo
Oeooahiag (MEAOG)

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



Y1reoluvn SRAwonN

«Eyw o Toimoég Xpriotog, Bepaiwvw OTI €ipar 0 ouyypa®eag autag NG
TITUXIOKNG BIaTPIBAG, n oToia ekTTovhOnke oUP@wva pe Tov Kavovioud
Ekmévnong TMtuxiakhg Epyaciag T1ou Tunuarog [ewtroviog PuUTIKAG
Mapaywyng kai AypoTikou MepiBAAAOVTOGY.

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



EuxapioTieg

MpwrTioTwg, Ba NBeAa va euxapIoTAoW TNV €MRAETTOUCA TNG TITUXIOKAG MOU
dlatpIBrig ka. MaAétoika lMepoepdvn, Etmikoupo KaBnyAtpia Tou TURPATOG
Mewtroviag  dutikAg Mapaywyng kai  Aypotikou  [MepiBaAAovTog  TOU
MavetmioTnuiou @coooAiag yia Tnv avdabeon Tou evlIaQEPOVTOG BEUATOGC, TIG

OUMPPBOUAEG, TIG UOTOXEG UTTOOEIEEIC KAl TNV KPITIKA avAyvwon TOU KEIPEVOU.

MapdAAnAa, Ba BeAa va ekppdow TIG EUXAPIOTIEG Hou oTov K. Navo Mewpyio,
KaBnynti Agvdpokopiag, yia TiG TTOAUTINEG CUNPBOUAES Kal TIG YVWOEIG TTOU UOU
METEOWOE AANG Kal o€ OAOUG TOUG CUvEPYATEG TOU EpyacTtnpiou Asvdpokouiag
yla Tnv apépiotn Porbeia TTou Pou TTPocEPepav Katd Tnv OIAPKEId TwWV

EPYOOTNPIOKWY UETPAOEWV.

Emiong, ogeidw va guxapiotiow 1a PEAN TNG €mMITPOTING, Tov Kabnynth K.
AavaAdto NikdAao kal Tov AvarmAnpwTti Kalnynt) K. AuUka XprjoTo yia Tov
TTOAUTIUO XPOVO TToU BIEBETaV e OKOTTO TNV dIATUTTWON TTAPATNPEACEWY KaI TNV

agloAdynon Tng TTapouoag Epyaaciag.

AkOun dgv Ba prTopouca va TTapaALiPw Toug QIAOUG JOou TToU ATaV JITTAQ ou

KAl JOU CUUTTOPACTEKOVTAV O€ KABE BUOKOAIQ.

TENOG, €va HEYANO EUXAPIOTW OTNV OIKOYEVEID MOU, TOUG YOVEIG Jou AnunTen,
Bdow kail TNV adep®r) pou Zaxapévia, TToU Jou TTapeixav KABe NBIKr Kal UAIK

oTAPIEN KATA TNV BIAPKEIQ TWV OTTOUSWY [OU.

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



Mepiexopeva

D E0 o7, 317 o PP Vi
N 0153 1 = o3 PRSPPI vii
[ o o AV 01 )Y o U PPTT 1
I A To & oY o 113 T Y/ e oo Yo V] o S 1
1.2 TMaykKOoMIa KOl EYXWPIN TTOPOYWYH ...ovvvnniieeeeeeeiiiiiiineeeeeeeeeeennnnnnnns 2
1.3 MOPQOAOYIO ......oeeiiiiei e e e 3
1.4 TIOIKIAIEG OKTIVIOIAG .....cooiiiiiiiiie e e e et e e e e e e e 4
1.5 YTTOKEIHEVO . ....cooviiiiiiii ettt e e e e e e e eeeaannnnes 5
1.6 BEATIWON OVATITUGNG.....ooeiiiiiiiiiiiiiiieeeeeeeeeeee ettt 7
IR A o £ 17, 103 Lo 1 o PR 9
IR 3 e T T 1Y o SRR 10
1.9 BIOBIEYEPTEG ... .ot e e e aaaaa 11
1.10 PUBMIOTEG AVATITUSNG......cooieeiiiiiie e e e 13
1.1 KUTOKIVIVEG. ...t e e e e e eeaens 14
I 7 1 e ' 4 g o S SPRPPN 15
1.13 ZKOTTOG TNG EPYOTIOG ... oo e e ee e e e e e e e e e e eeeaens 18
R 1.\ Qe (I V- Lo T o T PR 19
2.1 OUTIKO UAIKO KOl TTEIPAHATIKOG AYPOG ... 19
2.2 KAAAIEPYNTIKEG PPOVTIOEG ...ceeeeeeeiiiiiiie e 20
2. 2.1 KAGOEPQ ...t e e e e e et et a e e e e e e e e eesataaneaaeeaeeennnes 20
2.2.2 NITTOVOT ...t e e e e e et e e e e e e e e e e e st e e e e eaeeeennes 20
P22 Yo Yo A 1 Lo 1 o TSR 21
W 3 Yo Yo (100 VL« SRR 21
2.2.5 AVTIHETWTTION QICOVIUDIV .....oviiiiiiiiiiiiiiiiiiiiieeeeiiieeeeeeeeeeeeeeeeeeennnsenneesnnnnnnnes 22
2.2.6 AVTIHETWTTION EXOPWYV KOOI AOOEVEIWIV.........oovvviiiiieeeeeieciiiee e 22
2.2.7 ZUYKOMIOI .. oottt e e e e e et e e e et e e e e et e e e e eta e eeenaans 23
2.3 METAXEIPIOEIG ....uun e e et e e e e e e e e e e e e e e e e e e 23
2.3.1. ETIAOY QUTWYV YIO TOV YEKAOMO ME BIOBIEYEPTEG......evvvrrrrrrnnirinnnnnnns 23
2.3.2 Aievépyera SAKTUAIWONG KOI SITTARG XOPOYNG. .. .evveeeereerrennnennnnnnnnnnnnnns 24
2.4 METPAOEIG AYPOU ... eeeeeeeeeette e e e e e e e et et s e e e e e e e eeeaaannaaeeeeees 24
2.4.1 XapOKTNPIOTIKA KANMOTIOWV .....ovuiiiiiiiiiiiiiiiiiiiiiiiiiiiniienienennnnennnnnnnnnnnnnn 24
2.5 METPAOEIG EPYOUOTNPIOU ..o 25
2.5.1 BAPOG KOPTIOU......ouuuuueuiuunneuennunnnnnnnnnnnsnnnnnssnnnnnsnnnsnnnsnnsnnnssnnsnsnnnsssnnnnnnnns 26
2.5.2 TTAXOG KOPTIOU ......euuuuiiiiitiiiiiteiiteeseeteaeetsseessssssssssssssssssesssssssssesbeeessssnsnnees 26
2.5.3 XPWHOA OAPKOG KOPTIOU .....euuuiiiiiiinnninensnnensnnnsnsenennnnnssesssssnnnsnsnnnnssnnsennnes 26
iv

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



2.5.4 ZKANPOTNTO KOPTTOU ......uuuueuuuerennnnnnnnnnnnsnnnnnnnsnnssnsnsnnnsnssssssssnsnsnnsssssnnnnnnns 27

2.5.5 NIAGTOG AEUKOU TOU KOAPTIOU......coiiiiiiiiiiiieeeeeieeiiiiiee e e e e e e e e eeeaiiaa e e e eeaaaennnes 28
2.5.6 AIOAUTWYV ZTEPEWV ZUCTATIKWY KAPTTOU.......ovvviiiiieeeeiiiiiiiiiineeeeaeeaannnns 28
2.5.7 OGUTINTO KOPTIOU .....coiiieiiiiiiae e e eeeeeettiiaaaaeeeeeeeeaaenaaaeeeeaeeeennennaaaaaaeeeennnes 28
2.5.8 SNPA OUGTA KOPTIOU ...oooiiiiiiiieeeeeiiiiiiiiias e e eeeeeeeaaiiaaseeeeaeeeennennnsaaeeaeeennnes 29

2.6 KAIHOTOAOYIKEG OUVONKEG .......ccoviieiiiiiii e 29
2.7 ZTOATIOTIKA OVOAAUGT]......ouuiiiiiee e et e et e e e e e e e e e e e e e e 30
ST AN 1 o3 9, %o 1 ¥ e & o (O 31
3.1. NEGQUTA TTPEUVA OKTIVIOIAG . .....cieiiiiiiiiieeeeeeeeeeiiiiee e e e e eeeeeniin e e 31
3.1.1 MAKOG BAGOTOU ... e e e et e e e e e e eenees 31
3.1.2 AUENON HAKOUG BAUOGTWIV .....oiiiiiiiiiiiiiis e eee s e e e e e e e e e e eennees 31
3.3 APIBUOG QUAAWIV..... .o 32
3.1.4 AUENON APIBHOU QUAAWIV ..ot e e e e eanees 33
3.1.5 MAKOG HECTOYOVATIWY SIAOTNHATUWY ....oieieiiiiiiiiieeeeeee et e e e e eeeeeees 33

3.2 TTAPAYWYIKA TIPERVO ....oovviiiieeeeeeeeeeiiiiie e e e e e e e e eeetas e e e e e e e e e earaaa e e eeees 34
3.2.1 MNoooTIKA XAPAKTNPICTIKA OKTIVISIWV.........covviiiiiiieieiiiiiieee e 34
3.2.2 NMOoI10TIKA XOUPOAKTNPIOTIKA KOPTIUIV ...eenieeeeeeeeiiiiiaeeeeereeeasnennnssaaaneeennnes 36
3.2.3 XpWHA OAPKOAG AKTIVISIWIV.....cceiiiiiiiiiiiieieeeeeeeeiiiies s e e eeeeeaeeinnn e s e eeneeennnes 37
3.2.4 MNoooTIKA XAPAKTNPICTIKA KANHATIOWY .....coovviiiiiiiiiiiiiiiiiee e, 39
D214 ¢ 1 4 U o [ 41
DTV 1 ¢ €'e Yo Co 1T Lo g ' O 48
BIBAIOYPOPIO ... ..ot e et e e e e e e e e e eeen s e e e e eeeeeeenes 50

\

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



Mepianym

H emdiwn yia ypriyopn avarmrtuén Twv TTPEUVWY akTIVIOIAG, N dlaxeipion TnG
BAdoTnong aAAd kal n BeAtiwon TNG TOIOTNTAG TWV OKTIVIOIWY ATTOTEAOUV
KUPIOUG OTOXOUG TwV TIOPAYWYWV. 2TNV TTApoUca €PEUVNTIKN Epyacia
TIPAYMATOTTOINONKE PEAETN TNG ETTIOPAONG TNG dAKTUAIWONG KAl XAPAYAG TOU
KOpHOU 0T BAACTIKA QVATITUEN KAl TTOIOTNTA TWV KAPTTWY AKTIVIOIAG KAl JEAETN
TNG ETTIPPONG TWV BIOBIEYEPTWYV OTOV PUBUO AVATITULNG VEWV EYKATECTNUEVWV
TPEUVWY. To Treipapa éAape xwpa o€ dU0 EUTTOPIKOUG OTTWPWVEG OE QKTIVIdIA
TNG TToIkINiag Hayward otnv aypoTikr} TTepioxr] Tou OuoAiou Adpioag Kal gixe
didpkela atrd Tov ATTpidlo €wg Tov AgkéuBplo Tou 2021. H epappoyr Twv
B1odIeyepTWV TOU TTPWTOU TTEIPANATOG TTpayHaToTToINONKE Tov ATtTpiAio, Mdio
Kal louvio Tou 2021 o€ emAeyhéva vEOPUTA AKTIVIOIAG, EVW OTOUG NAPTUPES Ba
epapuofoTav avopyavn Aittavon. 21a TTapaywyika mTpéuva tov Mdaio Tou 2021
Kal pia Boopdda PeTd TNV OAOKAApwWON TNG avliong TTPaypaToTToINenKe n
OakTUAiwon kal n OITTA xapayry TOU KOPHOU TTAPAYWYIKWY TTPEUVWY. 2Ta
TPEUVa auTda dev Ba epapuoloTav n putopubuIoTIK oucia CPPU oe avtiBeon
ME TOUG HApTupeS. MNa Tn UEAETN TNG eTTidpaong Twv PIOdIEYEPTWV OTNV
QVATITUEN TWV TIPEUVWYV  TTPAYMOATOTTOINONKE MPETPNON TOU WAKOUG TWV
EKTTTUOOONEVWY BAOOTWY, TOU apIBUOU TwWV VEWV QUAAWYV, TOU TTOCOOTOU
aug¢nong Tou MNAKoug BAaOTWV KABWGS Kal Tou aplBpoU Twv QUAAwV yia TO
d1doTnPa atro Tov loUuAIo €wg Tov AuyouoTo. Ta atroTEAEOUATA TTOU TTPOEKUYAV
£deigav OTI o1 BlodieyépTeg AoKNoav BETIKA €TTIOPACH OTO MAKOG TWV BAACTWY,
oTov apiBud Twv UAAWYV, GTO TTOCOOTO AUENONG TwV BAACTWY Kal TOU apiBuou
TwV QUAAwV atrd Tov louAio €wg Tov AlyoucoTo. QoTdéoo, o1 PBIOdIEYEPTES
ETTNPEACAV APVNTIKA TO MAKOG TWV JECOYOVATIWV Kal TOUG dUO KAAOKAIPIVOUG
MAVEG O€ OUYKPION KE T QUTA Tou PapTupa. Ooov agopd, Tnv TTeavr) BEATIwoN
TNG TTOIOTNTOG TWV KAPTTWV Kal Tn dlaxeipion TG PAAOTNONG O€ TTapaywyIKd
TIPEUVA TTPAYMOTOTTOINONKE YETPNON TTOIOTIKWY, TTOCOTIKWY XAPAKTNPIOTIKWV
TWV KAPTTWV KAl TTOOOTIKWY XOPAKTNPIOTIKWY TwV KANuatidwv. H dakTuAiwon
Kal OITTAR Xapayn €mnpéacav apvnTIKA TTOCOTIKA XOPOKTNPIOTIKA TOU KAPTTOU
OTTWG TO BAPOG Kal TO TTAATOG TTPACIiVOU, VW avTiBeTa augnoav T okANPoTNTA
NG 0APKAG Kal TO TTAATOG AeUKOU. OIOTIKA XapaKTNPIOTIKA TOU KAPTTOU OTTWG
N TEPIEKTIKOTNTG o€ AZZ Kal n ofutnTa aufndnkav, o Adyogc AZZ/O¢uTtnta
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MEIWONKE evw TTAPAAANAaG Ogv €TTNPEAOCTNKE TO TTOCO0O0TO ¢NPAG ouciag o€
oUyKpIon Pe Tov pdptupa. H dakTuAiwon odrynoe o€ PJeyaAuTtepn TIUA Tou L*
KAl OUVETTWG OE TTIO AVOIXTOXPWHOUG KAPTTOUG €VW TO KIiTPIVO KAl TTPACIVO
XPWHA TNG OAPKAG TWV KAPTTWYV OEV ETTNPEACTNKE OTTO KAUIa PETAXEIPION O€
oUyKpION ME TOV PApTUpa. EmTTAéov, o1 péBodol dakTuAiwong kai OITTARG
Xapayng heiwaoav 10 BAPog Twv KANUaTtidwv. ETAoyikd, dakTuliwon Kai OITTAN
Xapay PITopoulv va MEIWOoOouV TV BAACTIKA avATTTUEn Twv TTPEUVWY, va
eTnpedoouv apvnTika 1o BApog KapTtroU, aAAd ev pépel va BEATIWOOUV KATTOIN
XOPAKTNPIOTIKA TWV KAPTTWY, EVW OI BIOBIEYEPTEG UTTOPOUV VA ETTITAXUVOUV TOV

PUBUOG aVATITUENG TWV VEAPWY TTPEUVWYV OTOV OTTWPWVA.

Aégeig  kAe1dia: Actinidia deliciosa, ToikiAia Hayward, BlodieyépTeg,

OakTUAiwaon, OITTAR Xapayr, opyavoAnTITIKA XAPAKTNPIOTIKA

Abstract
The main objectives of the producers are to strive for rapid growth of young

kiwi plants, to manage the vegetation, and improve the quality of kiwifruit. In the
present research, a) a study of the effect of trunk ringing or double scoring on
vegetative growth and fruit quality was carried out, and b) a study of the effect
of biostimulants on the growth rate of newly established plants. The experiment
was carried out in two commercial orchards with kiwi vines of the Hayward
variety in the rural area of Omolio Larissa with duration from April to December
2021. The application of biostimulants in the first experiment was carried out in
April, May and June 2021 on selected young vines, while inorganic fertilization
was applied to the controls. In the productive plants in May 2021 and one week
after the completion of flowering, ringing or double scoring of the trunk of
productive vines was carried out in May 2021 and one week after the
completion of flowering to which the plant bioregulator CPPU would not be
applied, unlike the controls. To study the effect of the biostimulants on vine
growth, the length of newly developed shoots and the number of new leaves as
well as the percent increase in shoot length and number of leaves were

measured for the period from July to August. The results showed that

vii
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biostimulants had a positive effect on shoot length, leaf number, and the growth
rate of shoots and leaf number from July to August. However, biostimulants
reduced the length of shoot between two leaves in both summer months
compared to the control. Regarding fruit quality improvement and vegetation
management in productive vines, qualitative, and quantitative fruit
characteristics and quantitative vine characteristics were measured. Ringing
and double scoring negatively affected quantitative fruit characteristics such as
weight and green flesh width, but they increased flesh firmness and white flesh
width. Qualitative characteristics of the fruit such as the soluble solids content
(SSC) and acidity increased with ringing and double scoring, the SSC/acidity
ratio decreased, while fruit percent dry matter was not affected compared to the
control. Ringing resulted in a higher value of L* and consequently less dark fruit
flesh, while the yellow and green color of the fruit flesh was not affected by any
treatment compared to the control. Finally, the ringing and double-scoring
methods reduced the prunings’ weight of the vines. In conclusion, ringing and
double scoring can reduce the vegetative growth of vines and fruit mass but the
can affect positively fruit quality characteristics, while biostimulants applied on
young vines can accelerate the growth rate of the plants.

Keywords: Actinidia deliciosa, Hayward variety, biostimulants, girdling, double

scoring, organoleptic characteristics
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1. Eicaywyn

1.1 loTopIkN avadpoun

Me karaywyr a1rd TIg KOIAGdEG TToU diappEéouv ol TToTapoi Yangzi kai Pearl
otn voTia Kiva, 1o akTividio (Actinidia deliciosa L.) d108£Te1 pia ouvToun 10TOPIA
KaAAiEpyelag. Méxpr 1a TEAn Tou 19° aiwva UTIAPXAV TTEPIOPIOUEVES
TIPOOTIAOEIEC KOANIEPYEIAG TOU O€ QUAEG OTITIWV 1) O KATTOUG PBACIAIKWV
QAVOKTOPWY, EVW €KEIVN TNV TTEPIODO avagépovtal wg aypia euta (Ferguson
1991). H 1TpwTn KaTAYPA@r avVATITULNG AKTIVIOIOO £KTOG Kivag evToTTi(eETal OTOV
katdhoyo Tou Oevdpokopeiou Tou PBotavoAdyou Maurice de Vilmorin otnv
laAAia. H diadikaoia €Enuépwong Tou akTividiou &ekivnoe pe Tn BoTaviki
e¢epeuvnon ¢ Kivag amd T1oug Eupwtraioug oO1TOoU o1dépol TOU QUTOU
OUAAEXONKav Kal geTa@épBnkav apxikd otnv MeyaAn Bpetavia (1900 kai 1904)
kal otnv Néa ZnAavdia (1904) pe Toug TTPWTOUG KAPTTOUG va TTapdyovTal TO
1910 (Ferguson and Huang 2007) . H TTwoAnon @utwy Ba EeKIVAOEI ETITA XpOVIa
apyotepa, 10 1917 otnv Néa ZnAavdia. O TTPWTOG EUTTOPIKOG OKTIVIOEWVAG
eykataotddnke 10 1930. Tnv idla xpoviki Ttepiodo o Hayward Wright
dnuiolpynoe TNV odwvuun TToikiIAia atrd @uTd Tou €idoug Actinidia deliciosa, n
OTTOia AVTATTOKPIBNKE ypPrlyopa OTIC TTPOTINNACEIS TNG ayopds e€aitiag Tou
MeEyAAou peyEBoug, TNG TTPACIVNG OAPKAG TOU aAAG Kal TNG IKAVOTNTAG TOU VO
ouvTnpEnBEi yia uey&dAo XPoVvIKO dIACTNUA OE KPUO TTEPIBAANOV HOVOTTWAWVTAG
apyoTepa Tn Blopnxavia gutropiou Tou akTividiou (McNeilage et al. 2011). Avo
OeKaETiEG apydTepa, To 1952, TTPAYUATOTIOIEITAI N TTPWTN OUVTAPNON TOU
KapTTou o€ Yuxpo TTePIBAAAOV yia PHEYAAO XPOVIKO dIACTNHA, EVW HIO XPOVIA
apyotepa Ba AGBel xwpa n TTPWTN TTOPAYWYH KAPTTWY OE EUTTOPIKO €TTITTEDO.
To 1959 eCairiag oTparnyikwv marketing TO akTIVidIO pETOVONAZETAl OTTO
“Chinese gooseberry” oe “kiwifruit” ammd Tnv €gaywyikn etaipia Turners &
Growers Ltd., 6voua 1o 0TT0i0 €UTTVEUOTNKE OTTO TNV OUOIOTATA TOU HE TO TITNVO
kiwi (Apteryx spp.) TTou atToTeAei Kal To €BVIKO aupoAo NG Néag ZnAavdiag.
21nv EAAGSa TO akTIVIBIO €10mXON TTpIv TN dekaeTia Tou 1980 atd To lvoTiTouTo
QuAloBOAwv  Aévipwv Ndoucag pe Tnv TPWTN  Trapaywynl Tou va
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TIPAyPATOTIOIEITAlI OTNV TTEPIOXN TNG Migpiag kKal TNG AdpIoag, evw apyoTEPA N
KOANIEpYEIa eTTEKTABNKE O€ TTEPIOXES OTTWG N HuaBia kai n POiwTida (Costa et
al. 1991). Atré 10 1973 kai £teiTa KUpIa TToIKIAIa KAOAAIEPYEIQG OTNV XWPAa gival

n Hayward (Sotiropoulos et al. 2009).

1.2 NMaykéouia Kal eyXwpeIia Trapaywyn

Omwg ava@épbnke TTapatrdvw KUpia TToIKIANia oTnv  otroia Bacifetal n
TTayKOOoIa euTTOPIKN Blopnyxavia givar n Hayward (Burdon and Lallu 2011). To
QKTIVIOIO TNG TTOIKIAIAG auTAG avTITTPoowTTeUEl TO 90 — 95% TnG TTOOOTNTAG TWV
eEMTTOPEUOIYWY  akTIVIDiwV Kal To 50% Twv KOANEPYACINWY  EKTACEWV
TTAYKOOWIWG. Av Kal attoTeAEl hia oTaBepd eEeNICOOUEVN KOANIEPYEIQ QVTIOTOIXEI
o€ €va TTOAU HIKPO TTOOOCTO TNG TTAPAYWYNS PPECKWY QPOUTWYV N OTToid
EpXeETal 6" peTA Ta €0TTEPIOOELION, TA MAAQ, Ta €mMTPATTE(IA OTAQUAIQ, TA
poddkiva/vekTapivia kai Ta axAddia (Sm et al. 2017). O1 XwpPES 01 OTTOIEG
TTAPAyouV TN HEYAAUTEPN TTOOOTNTA AKTIVIDIWY gival KaTd o€ipd n Kiva, n ITaAia,
n Néa ZnAavdia, n EANGda, 10 Ipdv kai n XA trapdyovtag 10 94% T1ng
OUVOAIKAG TTaykOopiag TTapaywyns (Ingole et al. 2022). Tnv mpwTid yia Tn
MeEyaAUTePN e€aywyikn dpaoTnpidTnTa di1EKOIKOUV N ITaAia pe TV Néa ZnAavdia,
ME TNV OeUTEPN VO KATOAANBAVEI TNV TTPWTIA Ta TEAEUTAIA XPOVIA, KABWGS PeyAAo
TTO000TO TWV ITAAIKWY OKTIVIOIWY KATAVOAWVETAI TOOO EVTOG TNG XWPAG OCO Kal

atro Xxwpeg TNG EupwTraikns ‘Evwong (Testolin and Ferguson 2009).

H kaAAiEpyela Tou akTIvidiou oTnv EANGSa epgaviel avodikr) Taon Ta TEAEUTAIA
XPOVIO aTTOTEAWVTAG MIa QUVAMIKR Kal TTpocodo®dépa KaAAEpyEla. Avaueoa
OTIG TTEPIOXEG TTOU EVTOTTICOVTAI Ol HEYAAUTEPEG EKTACEIC KOAAIEPYEIAG AKTIVIOIOU
eival o1 MN.E. Kapahag, =avelng, Huabiag, Mepiag, PBiIwTIdag kai Aptag. Ta
Tapatrdvw  emPBeBaiwvovtal amd Ta  oToixeia Tou FAOSTAT vyia TIG
KAaAANIEpyNTIKES TTEPIGOOUG TwV £TWV 2020 Kai 2021 610U N EAAGSa avABe oTnv
41 Béon TTaykoouiwg pe TTapaywyn 307.440 tévoug 10 2020, evw 10 2021 n
Tapaywyn au¢nbnke atoug 313.000 tévoug. TEAOG, cUp@wva ue TNV EAANVIKNA
ZranioTikp Apxy (EAZTAT) o1 kaA\igpyoUpueveg ektdoelg Ta €tn 2018-2019

eppavioav auvgnon oe mooooTo 11,9% ammoé 92,9 o€ 104 xINGdeg oTpEupaTa.
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1.3 Mop@oAoyia

To akTividlo avikel oto yévog Actinidia. OAa Ta €idn TOU Yyévoug eival
AVOPPIXWHEVA QUTA Kal QUAAOBOAO OTIC TTEPICCOTEPEG TTEPITITWOEIG. TO
MEYEBOG TOUG dlaEPEl avaloya HPE TIG KAIUATOAOYIKEG CUVONKEG OTIG TTEPIOXEG
TTOU avaTrTuooovTal KaBwg n akTIviOId PTTopEl va @Tacel o€ Jeyalo UWog o€
KATAAANAEG OUVONKEG, eV O€ BOPEIOTEPES TTEPIOXES ATTOKTA Bapvwdn popen
(Berestova 1970).

H piCa avatrtUooeTal OTA ETMIQPAVEIAKA OTPWHATA TOU £6APOUG £V TO BABOG
TTou Ba @TAcEl €apTaTal ATTO TIC QUOIKOXNMIKES 1010TNTEG TOU £DAPOUG TTOU
aQvaTITUooETal KAl TIG KAANEPYNTIKEG OUVONKEG TTOU €QAPPOlovVTal OTOV
omrwpwva. Or1 veapoi BAacToi @Epouv TPiXES, €ival ApPKETA €UAUYIOTOI KOl
TPUQPEPOI EVW KaTA TN SIAPKEIA TG AVATITUENG TOUG EUAOTTOIoUVTAl. [apdAo TTou
TO @QUTO OI0B€Tel TNV IKAVOTNTA avappixnong ol PAacTtoi dev  @Epouv
e€I0eIkeupéva dpyava TTou va cUPBAANouv o€ auTh OTTwG EAIKES Kal aykdaia,
OAAG O KOpPUQEG €Xouv TNV TAON va TrepiEAicoovTal yupw atrd didgopa

oTnpiyuara.

O1 0@BaApoi dnuioupyouVTal OTIG HAOXAAEG TWV QUAAWY UE TN dIOQOPOTToINON
TOUG va OAOKANPWVETAl KATA Ta TEAN KaAokaipiou. H ékTrTuén Twv BAacTwv
TIPAYMATOTIOIEITAI TNV €TTOMEVN AvVOIEN aTTd TNV OTroia TTPOKUTITOUV  EiTE
Aaipgapyorl BAacToi (BAacTopopol opBaAuoi) €ite BAacTOi TTOU PEPoUV AvOn Kal
TNV 000EIA TNG ETTOPEVNG XPOVIAGS (UIKTOI avBo@bpol o@BaApoi) (MaAoukng Kai
NTIvoTToUAOG 1989). Ta UAAa TNG akTIVIOIAS Ta oTToia TTapdyovTal o€ dId@opa
o1ddia Tou BioAoyIKoU KUKAOU Tou @UTOU €ival Kapdidaxnua Kal 080vVTwTd, EVW
TO MEYEBOG KAl N TPIXOPUia TOUG UTTOPEI va gu@aviel anuavTiKES dlagopEs. OAa
Ta €idN AKTIVIOIAG CUUTTEPIPEPOVTAI WG DIOIKA QUTA, EVW) VIO TNV ETTIKOVIOOT TOUG
pTTOpEl va OUPBAAAEl TOoO o dAvepog 600 Kal Ta €vioua (AveRO@IAQ Kal

EVTOUOQIAQ).

Ta aven cival peyadAa Aeukd Pe TO XPWHA TOUG VO HETABAAAETAI OE KPEW HE TO
TEPAC TWV NUEPWYV ATTO TNV EKTTTUEN TOUG. EkpUovTal attd TIG HAOXAAES TwV
QUA\WV O¢ veapoug PAacToUC TTPOEPXOMEVOUG ATTO MIKTOUG avBo@popoug
opBaAuoug. Kabe avBog diabétel OAa Ta avOika pépn, woTdoOo oTa BnAukd

atopa TO avdpeio gival ATPOPIKO Kal PN AEITOUPYIKO KAl AVTIOTPOPWGS OTaA
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apoevikd dtopa atpo@IkO Kal un Asiroupyikd gival To yuvaikeio (Mahoukng Kai
NTIVOTTOUAOG 1989). Z€ OpPIOPEVEG TTEPITITWOEIG TTAPATNPABNKE PETABOAN OTO
QUAO TWV aTOPMWV KOBWG apoevikd ATOoPa TTaPAYayav MIKPOUG KAPTTOUG
uTTOONAWYVOVTAG TNV OUVATOTNTA ONUIOUPYIAG HIOG EPUOPPODITNG TTOIKIAIAG
(Testolin et al. 2004). Tétoia TOIKIAIQ (EpUaPPODITN) €XEl avaTTTuxXBei atmod

oTTopOQUTO (TTOIK. TOEXEAIDNG).

O KapTrog gival paya pe woeldEG, KUAIVOPIKO 1 axAadOUop®o oxnua e eAoid
KAQE XPWHATOG Kal UTTApEn MIKPWYV TpIXwV (Xvoudioul) oTnv £Tmi@aveia Tou. H
odpKa Tou KaptroUu TngG TrolkiIAiag Hayward €xel éviovo TTPAcIVO XPWHO ME
UTTOAEUKO TO KEVTPIKO ECWTEPIKO TUAMA ATTO TO OTTOI0 EEKIVOUV OKTIVEG AVOIKTOU
TPACIVOU XPWHATOG. MEPIMETPIKA TOU KEVTPIKOU TUANOTOG ATTAVTWVTAI OEIPEG
atré paupa PIkpda otréppara. Or kapTroi TTapayovTal Katé 10 4° pe 5° €106 atTd
TNV EYKATAOTOON TWV QUTWV €XOUV UAKOG MEXP! 7,5 cm kal Bapog TTou

Kupaivetal ota 120 g (Ward and Courtney 2013).

1.4 MoikiAieg akTIVIOIAG

2€ TTAYKOOMIa KAigaka KaAAligepyouvTal TTEPICOOTEPEG aTTd 60 TTOIKIAIEG.
2NMavTiké pOAo oTnv OIAKPION TWwV TTOIKINIWY ATTOTEAOUV 56 pop@oAoyIKA
yvwpioparta Ta otroia BsoTrioTnkav a1d mn Aiebvr) ‘Evwon yia Tnv TTpooTacia
TWV VEWV TTOIKIANIWV g €0pa TNV Meveun. O1 TTEPICOOTEPES EUTTOPIKES TTOIKIAIEG
TTpoEpXovTal Kupiwg atrd Ta €idn A. chinensis kai A. deliciosa (Li et al. 2018).
Tooo Ta dwdIpa 600 Kal Ta PN €dwdIa PEPN TwV dIAPOPWYV TTOIKIAIWY UTTOPEI
va OI0QEPOUV WG TIPOG TNV TTEPIEKTIKOTNTA  O€  OIAPOPa  CUCTATIKA
(TToAu@aIVOAEG, BiTapiveg, K.A.) (Wang et al. 2021). O1 dIa@QOPETIKOi YEVOTUTTOI
TWV TTOIKIAIWV KaBopilouv XapakTnPIoTIKA OTTwG To péyeBOGC, BAPOG, oxXrua TOU
KApTToU, TNV €P@Avion Tou @AoIoU, TO XPWHA TNG OAPKAG, aAAG Kal TNV
IKavVOTNTA  OUVTAPNONG Yia MEYAAO XpovikO OdIdoTnPa.  ZUVETTWG, Ta
OPYQVOANTITIKA KOI HOPQPOMPETPIKA XOPAKTNPIOTIKA TWV TTOIKIANIWY €TTNPEAJOUV
TV TIPOTiUNon Twv KatavoAwtwyv (Minas et al. 2016). O1 onuAvTIKOTEPES
TTOIKINIEG TTOU KaAAIEpyouvTal oTnv EupwTrn kai Tnv EAAGSa eival n Hayward,
Abbot, Bruno, Monty kai n Chico n otroia givai TTpoiév petdAAaéng tng Hayward

OAAG divel PEYOAUTEPOUG Kal TTIO OMOIOMOPPOUG KAPTToUG. O1 KUPIOTEPES
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QPOEVIKEG TTOIKINIEG TTOU ETTIAEYOVTAl WG ETTIKOVIAOTPIEG TWV BNAUKWV €ival n
Matua, n otroia €TTIKOVIACE! TIG TTOIKINIEG TTPWIUNG avBogopiag 6TTwg n Monty
Kal avBifel kKAipakwTd, N Tomuri n otroia evoegikvuTal yia TIG OWIKNG avBogpopiag
TToIKINie¢ 6TTw¢ N Hayward kai o1 KAwvol Alpha, Betta kai Gamma (IMaAoukng
kal NTivotTouAog 1989). ‘EkTog atrd TNV Hayward vEeg TTOIKIAIEG £xouv £pBgl OTO
Tpooknivio. Mia TToIKIAia TTou TTPONRABe atrd TO €idog Actinidia arguta TTapayel
KApTTOUG ME KOKKIVN odpka TTAOUCIOUG Ot avBOKUAveg Kal €ival 1ID1aiTepa
onuo@IAAG otnv Acia (Almeida et al. 2018). To id10 cuvéBn Kal Ye TNV TTOIKIAIQ
Hort 16-A kal TTOAEG VEEG TTOIKINIEG TTOU TTPOEpXovTal atro To €idog Actinidia
chinensis kal TTapdyouv KITPIVOOOPKA aKTIVIOIO €EQIPETIKNAG yeUONG T OTTOIA
E€Xouv KaTtaAdapel eydAo PEPOG TNG TTOOOTNTAG AKTIVISIWY TToU £¢dyovTal aTrd
TNV N. ZnAavdia (Burdon and Lallu 2011).

1.5 Ytrokeipeva

O epPoAiaopudg atroteAei pia atrd TIGC ONPAVTIKOTEPES TTPAKTIKEG N OTToiA
MTTOPEI va dwaoel AUCEIG OTIC ApVNTIKES ETTIOPACEIG TTOU £XOUV OTIG KAOAAIEPYEIEG
n utropaBuion Twv edagwyv, n emTEAaon €da@OyevWwyY TTABOYOVWY Kal Ol
METABOAEG TOU  KAipatog. H  péBodog oTnpietal otnv  ouvévworn ouo
OIOPOPETIKWY PMEPWYV TOU PUTOU UTTOYEIO — UTTEPYEIO N UTTOKEIUEVO - TTOIKIAIO pE
OKOTTO Tn Onuioupyia €vog eviaiou @uTikoU opyaviouou. O gupoAiacudg
TEPIANQUPBAVEI TOUG EVOPOOAMIOUOUG Kal TOUG EYKEVTPIOPOUG (BaolAakdakng
2016). H aAANAeTTidpaon TOU UTTOKEINEVOU PE OUYKEKPIMEVES TTOIKINIEG UTTOPEI
Va ETTNPEEACEI TO UYOG TOU YUTOU 0€ KAAAIEPYEIEG OTTWG QUTA TNG KEPATIAG OTTOU
Ta QUTA £xouv PeyAAn BAaoTikh avdrrtugn. 'ETol divetal Eugacn otnv xpron
NUIVAVWY 1l VAVWYV UTTOKEIJEVWYV YIQ TTEPIOPIOUG TOU UWoug aAAG Kal Tou
peyEBoug TnG kOung (Yilmaz et al. 2023). H xprion UTTOKEINEVWV PTTOPET VO
augnoel TNV avBekTIKOTNTA TWV QUTWV O€ OUVONKES ¢npaciag OTTwG oTnv
TEPITTWON eUBOAIacpOoU TNG TToIKIAIaG apTTréAou Sultana oTo utrokeipevo Chl
TO OTT0i0 aUENaE onuavTIK& o€ OUVONAKES UBATIKAG KATATTIOVNONG TIG TTOGOTNTES
TTPOAIVNG, TWV OAIKWV TTPWTEIVWV KAl TWV OaKXApwV TwV QUAAWYV, auénon n
oTToia oXeTiCeTan BETIKA e TNV avtoxn otnv ¢npacia (Toumi et al. 2007). ¢

OUVONKEG UBATIKOU Stress Ta UTTOKEINEVA UTTOPOUV VA ETTNPEACOUV TN OTOUATIKI
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aywyiuétnta (da Silva et al. 2018). EmiTAéov, ouppwva pe Toug Gambetta et
al. (2012) ouykekpigéva UTTOKEIMEVA PITTOPOUV va ETTNPEACOUV TNV AgIToupyia
Twv akoudtropivwy. 21a utrokeigeva 1103P kai R-110 1tng autréAou
TapatTnEAONKe auénon TG £KEPACNS TWV YOVISIWV TwV OKOUATTOPIVWV
(Labarga Varona et al. 2023). H avtoxry oe aoBéveleg Tou TTPOOdidoUV Ta
UTTOKEIPEVA KABIOTA TN Xprion Toug eTREBANPEVN OTTWG OTNV TTEPITITWON TNG
QUANOENPAG OTa QUTTEAIO YIO TOV TTEPIOPIOHUO TNG OTTOIOG XPNOIKOTTOIOUVTAI
QMEPIKAVIKA UTTOKEIMEVA. 2TNV KOAAIEPYEIO TNG TOPATAG N XPAON UTTOKEINEVWV
OUPBAAAEl OTnV TTpOCOpPUOYr) Tou QuToU ot TTpoBAnuaTikd €dagn (Bapid,
aAaTouxa) kal otTnv TTPOCPROAR atrd edagoyevr) TTaboyova eTTayovIag Tnv
duuva Tou @uToU (Braun et al. 2023) evw TTapdAAnAa utropei va eTnpedoel To
MIKpoBiwua NG pI{6oPaIpag. & TTOAG OTTWPOPOPA TA UTTOKEIMEVA PTTOPOUV
VA ETTNPEACOUV TO XPWHA TWV GPOUTWYV Kal TNV TToIOTNTA TOUG OTO EUPROAIO, TN
OUCOWPEUON OOKYXAPWY, TNV OgUTNTA, TNV TTEPIEKTIKOTNTA CE AVTIOCEIOWTIKEG
0ouUCieg O0TOUG KaPTTOUG, aAAd Kal TIG 181OTNTEG TOU XUPOU OTTwWG CuuBaivel oTa
eomrep1doeidny (Forner-Giner et al. 2023, Klimek et al. 2022, Reynolds and
Wardle 2001). 2ta okTIvidla KUpIOlI TPOTTOI EUBOAIGCUOU €ival 0 EUBOANIACHOG
KOPU®NG, O TTAEUPIKOG Kal 0 EYPOAIOCPOG T (Luh and Wang 1984). H rpdo@aTtn
eENuUépwaon Tou akTIVIOIOU €iXE WG ATTOTEAECUA TIGC TTEPIOPIOUEVEG HEAETEC YIQ
TNV €UPECN UTTOKEIMEVWY TTOU €TTNPEACOUV TN BAACTIKN) AVATITUEN TOU QUTOU
(Miller et al. 2001). 2tnv N. ZnAavdia Ta TEQIOCOTEPA QUTA OKTIVIOIAG
atroteAouvTal a1rd Tnv TToIKIAia Hayward €uBOAMIACUEVN O€ UTTOKEIMEVO TNG
TroikiAiag Bruno (Cruz-Castillo et al., 1991). Z1nv EAAGSQ TTPOTIHWVTAI KUPIWG
Ta autoppila QUTA (TTapaywyn TTOIKIAIaG pe ayevly TTOAAaTTAaCIaoud) e1Teidn
edpaviCouv  PeyaAUTeEPn avToxr o€ ouvlnkeg Trayetou.  Aladedouéva
UTTOKEIPEVO OTNV XWPEA Jag AaTTOTEAOUV WOTOO0 0 apoeVIKOG KAWVOG D, TO €id0g
Actinidia arguta ka1 Actinidia kolomikta. Ta UTTOKEipEVA QKTIVIOIAG UTTOPOUV VA
TToAAaTTAQCIO0TOUV €iTe e OTTO00 €ite pe pooyeuuarta. Ocov agopd TIC
aBIOTIKEG KATATTOVAOEIS N akTIVIDIA gival 181aiTEPA €uaioBnTn 0TO UPAAPUPO
apdeuTIKO veEPO. ZUPQwva ue Toug Bai et al. (2022) 1o utrokeipevo KR5S
(Actinidia valvata) civalr Mo avBekTik6 ammd autd TG Hayward (Actinidia
deliciosa). Ta @utd Ta oTroia gixav eppoAiacTei oe KR5S gu@dvioav uwnAdTepn
Q@WTOOUVOETIKA atTéd00Nn Kal JEIWHEVN TTAPAYWYH EVEPYWY HOPPWV 0EUYOVOU
oe ouvOnkeg udatikng karamovnong. O aplBudg Twv avBéwv ptropei va
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ETTNPEACTEI ATTO TO UTTOKEIUEVO OTO OTTOIO £XEI EYPOANIOCTEI N TTOIKIAIA, OTTWG
oTnv TTEPITITworn Tou Actinidia hemsleyana epypoAiaopévou pe troikiAia Hayward
TO oTroi0 0dNynoe oTtn dnuioupyia dITTAGCIOU apIBUoU avBéwv o€ oxéon He
UTTOKEIPEVO Tou €idoug Actinidia deliciosa (Wang et al. 1994). EmimAéov, 10
€idog Actinidia hemsleyana 1mmpokadAece opoidpop®n avlion o€ ox€on HE TO
UTTOKEIPEVO Tou gidoug Actinidia chinensis (Wang et al. 1994). Néa utrokeipeva
Qaivetalr va €xouv OeTikéG emdpAoEIC OTn  Qaivoloyia Kal  UdPAUAIKA
OPXITEKTOVIKI], €VW UTTOKEiyEva OTTwg TO Actinidia valvata kar Actinidia
macrosperma BeATILOVOUV TNV TTAPAYWYIKOTNTA TWV KAPTTWV KABWS Kal TV
¢npa oucia tou (Clearwater et al. 2007, Li et al. 2021). TéNOG, TO UTTOKEIYEVO
Gui-1 (Actinidia guilinensis) gpgavifel avOeKTIKOTNTA OTOV PAKTNPIOKO KAPKIVO
XWPIC va etrnpeddel Tnv TTapaywyn Kai troidétnTta tou kaptrou (Wang et al.
2021).

1.6 BeAtiwon avdamrTuéng

H dlaxeipion Twv €UTTOPIKWY OTTWPWVWYV AKTIVIOIAG €EapTdTal o€ PeYAAO
Babuod amd Tov €Aeyxo TNG PAACTIKAG AVATITUENG TWV QUTWYV. To akTividio
avaTrriooeTal KaAUuTepa o€ PBaBid, kKaAd oTpayyilOueva auuotTnAwdn £wg
apyIAwdn €da@n. H tTukvoTnTa QUTEUONGS TWV QUTWYV dIadpapaTifel ONUAVTIKO
POAO OTNV aVvATITUEN auTwy. AUgNOn TNG TTUKVOTNTOG TWV QUTWY OdNYEi O€
TTEPIOPIOPO TOU pEYEBOUG TNG PICOG KAl CUVETTWG PEIWoN TNG avatTuéng Tou
uttépyelou TuAuaTog (Tonutti and Giulivo 1990). H oxéon uttdyeiou-uTTéPyEIOU
TMAMATOG O@EIAETAI OTO YEYOVOGS OTI n pida €@odialel phe vepd Kal BPETTTIKA
OTOIXEIQ, EVW TO UTTEPYEIO UE UdATAVOPAKES, audiveg Kal YIBBEPIAIVEG OUTiES Ol
oTroieg diadpauariCouv KaBopIoTIKG poAo oTn avamTuén Twv euTwv (Richards
and Rowe 1977). Ocov agopd Tnv dpdeuan, e¢aitiag Tou PyeyaAou peyEBoug
TOU @QUAAOU Kal TNG UYWNAAG OTOUATIKAG aywyliudTNTaG, TO QKTIVIOIO ATTAITEI
OuXVEG apdeuoelg. O TPOTTOC PE TOV OTTOI0 EQAPPOZETAl N ApdEUCN PTTOPEI va
eTnNPedoel TNV avaTiTuén Tou @uToU. O TPAOTTOC UE TOV OTTOI0 £QAPPOCZETAl N
apdeuon emrnpeddlel Tnv avdatTugn, cupewva e Toug Fallahi et al. (2013) n

eQapuoyn vepoU PE EKTOEEUTNPEG eTTNPEACE BETIKG TNV alénon Twv QUTWV,

Institutional Repository - Library & Information Centre - University of Thessaly
17/06/2024 17:02:06 EEST - 3.16.82.134



Kabwg autd eixav peyaAuTtepn OIAUETPO KOPUOU Kal PEYAAUTEPOUG KOl
TTEPICOOTEPOUG VEOUG BAOOTOUG O OXEON ME TA QUTA TTOU aPOEUOVTAV ME
otayova. H éAAelpn vepou cuvteAei 0Tn pelwPEVn avdaTmTuén aAAd Kal oTn
diaripnon avépyavwy BpeTTIKwy 0TTwg AlwTto (N), Pwogopog (P) kar KaAio
(K) o€ peiwpéva eTTireda eviog Twv @UAAwY (Blum 2011). O TrepIopIohos TNG
METAKIVNONG TWV OTOIXEIWV dIoQEPEl avAPETA OTIG TTOIKIAIEG PE TNV Bruno va
gival 1Mo avOekTIKA o€ oxéon pe Tnv Hayward otnv udaTikiy katamovnon
(Thakur and Belsare 2018). To alwto armroTeAei Eva atrd Ta ONUAVTIKOTEPO
OTOIXEIO yIa TNV TTpoWONCN TNG AVATITUENG KAl N CUYKEVTPWON OTA QUAAQ
TIPETTEl VA KUMAiveTal 0TO 2,7% Tou ¢npou Toug Bdpoug (Buwalda et al. 1990).
E@apuoyég alwTou otnv TroikiAia Hayward augnoav 1o uAKOG Twv BAaoTwy,
TOV apIBUS Twv QUAAWYV Kal To YEYEBOC TOUG O OXEON PE TOUG PNAPTUPES. To
AlwTto eTNPEEace BETIKA TOV OpPIBPO Twv avlBiIopévwy o@OaAPwWY Kal Tn
YOVINOTNTA TOUG. TEAOG aUgnoE TOV pUBPO PWTOOUVOEONG, KABWG OI KANUATIOES
TTpooapudlovTav €UKOAOTEPA Kal eTTITEAOUCAV TaxUTEPa @QwTooUVOeon o€
XOUNAOTEPES evTaoelS wTOG (Costa et al. 1995). To gwg atroTeAei onUAvTIKO
TEPIBAAAOVTIKG TTapAyovTa TToU CUPPBAAAEl oTnv avAattuén Tou QuToU. 2€
€peuva TTou BIELXON O€ eAeyXOPEVO TTEPIBANNOV QWTOC £O€IEE OTI TO TTOCOOTO
XAWPOPUAANG JEIWBNKE PE aUENon TNG TTUKVOTNTAC TOU QWTOS atrd ATTPiAIo £wg
AUyouOTO OTIC TTEPICTOTEPES TTOIKIAIEG EVW O€ TTOAU Aiyeg TTOIKIAIEG au&AOnKe
TOUG KAAOKQIPIVOUG PRVEG. TO KOKKIVO Qw¢ augnoe To pubud avatTuéng Twyv
QUTWV O0¢ oxéon pe To PTTAE (Liu et al. 2021). ¢ emitredo aypou n epapuoyn
QPWTOEKAEKTIKOU BIXTUOU 08rynoe O€ MIKPR MEiwON TNG Bepuokpaciag otnv
ETIPAVEIQ TNG KOPNG. To Xpwua Tou diXTUOU eTTNPEQCE TOV PUBUSG avATITUENG
TWV QUTWV PE Ta diXTUO KOKKIVOU Kal YKPI XPWHATOG va Tov auédvouv Kal Ta
MTTAE OixTua va Tov peiwvouv (Basile et al. 2014). To kAGdspa utropei va
ETTNPEACEI TNV AVATITUEN. 2ZUP@WVva ue Toug Chouliaras et al. (1995) epapuoyn
KAQOENATOG KATA TNV TITWON TTETAAWV €VIOXUElI TNV AVATITUEN TWV KAPTTWV.
TéNOG, N xpron PBaktnpiwv oto £da@og PTTopEi va CUUBAAAEI BETIKG OTnv

QVATITUEN TWV QUTWV PECW BNUIOUPYIOG CUUBIWTIKWY OXETEWV.
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1.7 AakTuAiwon

‘Eva atmo Ta OnNUAvTIKOTEPA PEIOVEKTHHATA TNG KAANIEPYEIOG AKTIVISIWV €ival N
uTTEPPOAIKR BAAOTIKA avdaTITUgn TWV QUTWYV. H uttepBOoAIKA BAAOTIKA avAaTTTUEN
dnuIoupyei OUVONRKEG OKiaong OTNV KOUN ME OTTOTEAECPA TN MPEIWON TNG
PWTOOUVOEDNG KAl KAT ETTEKTAOT TNG {NPAG ouaiag Tou KapTtrou (Lancaster et
al. 2000, Tombesi et al. 1993). lNa TNV avdoxeon TNG AvATITUENG UTTAPXOUV
OIAPOPEG KAANIEPYNTIKEG TTPAKTIKEG OTTWG N OOKTUAIwWON Kal n xapayn. H
OOKTUAIWON TTPAYMATOTIOIEITAI PE TNV  AQAipeon MIOG Awpidag  @AoIoU
TTEPIMETPIKA TOU KOpuoU (Schneider et al. 1954). Eivar duvardé va
TTPAYMATOTTOINBEI TOOO OTOV KOPUO OCO0 Kal O€ £TTINEPOUG KAGDOUG Tou QuTOU.
Apeco atmmoTéAeOpa TNG a@aipeong Tou @AoloU  €ival N TTAPEUTTOdION
METOKIVNONG OUCIWV aTTO Ta QUAAA O€ TUAUOTA TOU QUTOU KATWTEPO TOU
ETITTEQOU TTOU PBpPioKeTal 0 OAKTUAIOG, YEYOVOG TTOU OUVTEAEI O augnon Twv
udaTavepdKwyV Kal Twv 0oKXdpwv oTa QUAAa (Boyce 2011). Z1a eotrepidocidn
n dakTUAiwon TNV AvoIgn TTPAYUATOTTOIEITAI JE OKOTTO TN BEATIWON TOU PEYEBOUG
TOU KAPTTOU, TNG TTOI0TNTAG AAAG Kal Tou O€iKTN YAUKUTNTAG £CAITIOG TNG auEnong
TNG OUYKEVTPWONG udaTavOPAKWY Kal QAIVOAIKWY EVWOEWV TOU XUMOU
(Roussos and Tassis 2011). Qot600, O¢ TTEPITITWON AuENPEVNS TTAPAYWYNS N
OaKTUAIWON UTTOPET va €XEI ApVNTIKEG ETTITITWOEIC OTO PEYEBOS Kal B&pog Tou
kaptrou (Ahmadpoor et al. 2022). >1n unAid n dakTuAiwon TTpodyel Tnv aveion,
oTa OoTaQUAIO Kal podAKIva €TTITAXUVEI TNV wpigavorn, otnv eAid duvaral va
auénoel 1o TooooTo eAaioAddou atrd 5% o€ 10% Kkal va BEATIWOEI TO XPWHA
oTta kepdola (Goren et al. 2004, Proietti et al. 1997). Z1a akTividia n dakTuAiwon
€xEl BETIKN €TTIOPOON OTA TTOCOTIKA XAPAKTNPIOTIKA TOU KAPTTOU 0€ CUVOUQOHO
ME TO KAAdePa. ApvNnTIKA €TTiIdpAC OTNV AVATITUEN TOU KAPTTOU TTapaTneriOnkKe
TTapoucia peydAou apiBuou @UAAwV (Assar et al. 2009). ZUPQwva PE TOUG
Black et al. (2012) n dakTuAiwon dev eTNPEace TO0 PAPOSG TOU KAPTTOU, aAAd
eTNPéace BETIKA TO TTOO0OTO ENPAG ouaiag Tou. E¢aitiag autou n dakTuAiwaon
atroTeAei Koivly TTPAKTIK oTnv Néa ZnAavdia, 6tmou 10 uwnAdTEPO TTOCOOTO
¢npdg ouciag ouvettayetal Pe uwnAoTepn agia ayopds Twv akTividiwyv. H
XPOVIKN TTEPiIOdOC eQapuoyAS TS OAKTUAIwONG augavel To uEyeBOG Tou KapTTou
OTav TTPAyUATOTIOIEITaI OTNV QACH Taxeiag avdaTrTugng Tou, TTPOKAAEl auénon
TNG CUCOWPEUONG ¢NPAG oUciag oTov KapTro OTav TTpayuatoTroindei katd
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@PAacn OuoOWPEUONG OUUAOU. Av €QApPUOOTEI TO @BIVOTTWPO auiAvel TO

TTOO0CTO ETMITUXOUG avBogopiag Tnv eTouevn avoign (Currie et al. 2017).

1.8 Xapayn

H xapayn, 01TTwg Kai n dakTuAiwon atToTeEAET Jia TOUA TTEPIMETPIKA TOU KOPHOU
ME TN dlagopd 611 oTn Xapayr dsv agaipeital OaKTUAIOG AOIOU UE CUYKEKPIUEVO
maxog (Gawankar et al. 2019). Zupewva pe Tov Tukey (1964) n xapayn
TIPOKOAEI TTpwWiMIoN TNG wpiyavong, aug¢non Tou peyéBoug Kkal auénon Tng
TTEPIEKTIKOTNTAG TOU KAPTTOU O0€ OAKYXAPA. 2Ta WAAQ n Xapayr TPl BOONAdES
TIPIV TN OUuyKOMI®A au¢noe Tn OKANPOTNTA TOU KAPTTOU Kal T OUYKEVTPWON
OloOAUTWYV OTepewv o0€ autdv. H péBOdOG TNG xapayng E€ixe KaAuTepa
atmmoTeAéopata o€ oxéon Pe TN OIAQUAAIKN €@apuoyr Tng ouciag daminozide
(Elfving et al. 1991). Ztnv ToikIAia yAAwv Delicious n xapayn TTPOKAAECE TNV
TPWTN XpPovid avaoToArp TG PAdoTnOng, €vw TOov €TTOMEVO  XPOVO
TTapatnEROnke au¢non Tng avboopiag XwpPig woTooo va eTTNPEAdETAl N
kaptmodeon (Greene and Lord 1978). H xapayh ota pAAa utropei va
TTPOKAAECEI PEIWON TNG CUYKEVTPWONG XAwWPOPUAAWY oTa @UAAa (Arakawa et
al. 1996). & QuTd pPodaKIVIAG N xapayn avéaTelAe TN PAACTIKA avAaTTTUEN PE TO
BAapog Twv KAadePEVWY BAOOTWYV va gival HIKPOTEPO OE OXEON KE TOV JAPTUPQ.
To 1T0000TO AvBIong ATAV PEYOAUTEPO OE QUTA TTOU EiXAV UTTOOTEI PEPIKWG
OaKTUAiwaon o€ oxéon e Tov pudpTupa Kal TRV TTARPEn xapayn (Hossain et al.
2006). Otav n xapayry TTPAYMOTOTTOIEITAI OTN OKAApuvon TOu TTuprva oTa
poddkiva odnyei o€ augnon Tou BAPOUG KAPTTOU, N oTToia eV EPPavilel dlapopd
ME KapTTOUG TToU TTPoNABav at1rd QUTA TToU €ixav UTTOoTEl OOKTUAIwON.
MapdAAnAa evioxuoe 10 xpwua Twv PodAKIVWY Kal VEKTapIVIWY (Agusti et al.
1998). Etropévwg yivetal avTIANTITO OTI N €QAPPOYN TNG XAPAYAS UTTOPET va €XEI
TToIKIAa aTToTEAEOPATA O€ BIAPOPES KAANIEPYEIEG TOOO OTNV BAACTIKI avATITUEN
000 Kal OTA TIOIOTIKA XAPOKTNPEIOTIKA Tou KapTrou. TEAOG, n Xapayrn oTa
aKTIVidIO aTToTEAEI Dladedopévn TTPAKTIKN. [MpoTiudral n xapayr) Tou KUpIiou
KOpHOU 0€ Ooxéon WE auTrh Twv KAGdwWYV KaBwg eival TTIo ypriyopn Kal UTTAPXEI

MEYAAUTEPN OUOIOPOPYPIa OTOUG TTAPAYOUEVOUG KaPTTOUG. QoTO0O0, N diadikacia
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EVEYXEI TOV KiVOUVO TPAUPATIOUOU TOU EUAWMATOG KAl KaBUOTEPNONG ETTOUAWONG

NG TTANYAG ME apVNTIKEG OUVETTEIEG YIa TO QUTO (Currie et al., 2017).

1.9 BiodieyépTeg

2TIG MEPEG PAG, N avAyKn yIa augnon TNG TTapaywyikoTNTAG Kal ETTITEUENG TNG
BliwoiudTnTag £QePE OTO TTPOCKAVIO MIA OEIPA ATTO £EEAICEIC UE KUPIO OKOTTO TN
MEiwoN TNG XpNong Twv aypoxnuikwy. H xpAon @IAIKWwyY TTpog 10 TTEPIBAAAOV
TTPOIOVTWYV OTTWG O PIOBIEYEPTES ATTOTEAEI £€vav aTTd TOUG KAAUTEPOUG TPOTTOUG
augnong Tng amodoong Twv KaAligpyeiwv (Padmaja et al. 2023). Qg
B1odieyEpTNG opiCeTal KABE ouaia ] MIKPOOPYAVIOUAOGS TTOU EQAPHOLETAI OTA QUTA
QTTOOKOTTWVTAG OTNV EViOXUON TNG AVTOXNG O€ APIOTIKEG KATATTOVHOEIG KAl TN
BeATiwon TNG BPETITIKAG KATAOTAONG KAl TWV TTOIOTIKWY XOPAKTNPIOTIKWY TWV
KaAAIEpYEIWY. YTTOKATNYOPIa TwV BIOdIEYEPTWVY ATTOTEAOUV Ta BIOAITTACUOTA TA
oTroia BeATILOVOUV TN dlAXEIPION KAl TNV ATTOPPOPNON TWV BPETITIKWY aTTd TA
@utd (Du Jardin 2015). Ytrdpxouv apkeToi TUTTOI BIOdIEYEPTWV OTTWG TA
eEKXUAiopaTa ammd BaAdooia  @UKn, Ta XOUMIKA Kol @QOUABIKG o&fa, ol
UOPOAUNEVEG TTPWTEIVEG, KAl Ol EVWOEIC TTOU TTEPIEXOUV AlwTo, XIToZAvn Kai
OaAAG BIOTTOAUMEPT, AVOPYAVES EVWOEIG, WPENIJOUG HUKNTES KAl BOKTHPIA.

Ta XOUMIKA Kal @OUABIKA 0&Ea aTTOoTEAOUV TTPOIOVTA ATTOOOUNONG PUTIKWY Kal
(WIKWV 10TWV OTO £€00¢0oC. ATTOTEAETPATA EPEUVWV EBEIEQV OTI EQAPMOYH TOUG
BeATiwvel To BApog Twv BAaoTwyV Kal Twv pIlwy, evw TTapdAAnAa cupBaAAouv
otn BeAtiwon Tou €ddgoug (Rose et al. 2014). Ta peiydoTa auIVOLEWY Kal
OAIYOTTETITIOIWY TTapaAapBdvovTal OTTWG KAl Ta XOUMIKA 0&Ea pE XNUIKA 1A
evCuMIKy udpOAucn QUTIKWV Kal CWIKWYV UTTOAEIMPATWY. ZUPPBAGAAOUV OTnv
QVATITUEN TOU @QUTOU, OTn MEIwOoN Twv apvnTIKWV eMOPACEWY APIOTIKWYV
TTOPAYOVTWY, EVW TA AMIVOEEQ TTOU TTEPIEXOUV OTTWG N TTPOAIVN TTPOCTATEUOUV
Ta QUTA aTTO TIG ETMIOPAOCEIS TwV Papéwv PeTAAwV (Halpern et al. 2015).
Mapouola dpdon Pe Ta auIvogEa Kal TTETTTIOIN €X0UV OUCIEC TTOU TTPOEPXOVTAI
a1rd TNV EKXUAION QuKIwV (Calvo et al. 2014). To BioTToAupePES XITOZAVN UTTOPEI
va OUUBAAAEl 0TV duuUva Tou QUTOU, KABwG Ta OAlyouEP TNG OUCiag AUTAG
ouvOEovTal PE UTTODOXEIC TOU QUTOU TTOU EUTTAEKOVTAI OTNV EVEPYOTTOINON

QMUVTIKWV pnxaviopwy (Hadwiger 2013). O1 avopyaveg EVWOEIG TTIPOAYOUV TNV
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QVATITUEN Kal ETTNPEACOUV AEITOUPYEIEG TOU QUTOU, OTTWG N 0OPOoPUBUIoN, N
AeiIToupyeia Twv evCUUWY Kal N ouvBeon opuovwy (Pilon-Smits et al. 2009), evw
Ta avépyava AGAaTa  PTTOPOUV Vo XPNoIYoTroinBouv WG PUKNTOKTOVA
(Deliopoulos et al. 2010, Pilon-Smits et al. 2009).

Ta BokTpia KAl Ol JUKNTEG AAANAETTIOPOUV pE TIG piCeg €ykaBIdpuovTag
OUMPBIWTIKEG OXETEIG DIEUKOAUVOVTOG TNV ATTOPPOPNCN BPETITIKWY OUCIWY OTTO
TO £00(POG.

210 aKTIVIOIa N Xprion BioAImTaopdtwy utropei va oupBAaAAel otn BeATiwon TnG
TTOIOTNTAG KOl TNG TTEPIEKTIKOTNTAG O€ BPETITIKA OUCTATIKA. ZTNV TTOIKIAIa Allison
epappoynl 15 kg kommpldg atmo eAappeS BIOANITTAOHOTOG, TTOU TTPOAABE aTTod
TTEPITTWHOTA OKWANRKWY BEATIWOE TIG TTOGOTNTES TWV OAIKWY BIGAUTWY OTEPEWV
OUOTATIKWY KAl TNV TTEPIEKTIKOTATA TOU KAPTTOU O€ OoAkyapa. ETmiAéov, TO
TopaATTavw MEiyMa augnoe 1o pEyeBOG Twv PAACTWY OE OXéOon MWE TOUG
MapTUpeG. QOTOOO, TO ATTOTEAEOPATA TOU TTEIPAPATOG ATAV EP@Avr atmd
deuTEPN XPOVIa eEQITIAC TNG apYNS ATTODECUEUONG OTOIXEIWY O OXEON ME T
avopyava Airdoparta (Khachi et al. 2015). O wekaopog Twv kapTrwy 10 pépeg
META TNV KAPTTODEDN PE EKXUAIOUA QUKIWV OUYKEVTPWONG 3000 ppm augnoe 1o
MIAKOG Kal TN SIGUETPO TwV KAPTTWYV. H aug¢non autrh TG SIQUETPOU TWV KAPTTWV
OQEIAETAI OTNV TTAPOUCIA KUTOKIVIVIG OTO €KXUAIOPO n OTToia evioXUEl TN
dlaipeon Twv KuttTdpwv (Rana et al. 2023). H xprion XOUMIKWYV JTTOPEI va
ETTNPEACEI TN CUYKEVTPWON TWV BPETTTIKWYV OTOoIXEIWV OoTa QUTA. EIdIkOTEPQ, N
UTTapén XOUMIKWV EVWOEWV MIKPOU poplakou  Bdpoug  OleUKOAUveE TN
oucowpeuon oToixeiwv 0TTWS Tou Kaiou (K), aoBeaTiou (Ca), payvnaiou (Mg)
kal Bopiou (B) ota @uAAa (Marino et al. 2008). QeéAipa BakTripia OTTWG TO €id0G
Vishniacozyma victoriae TTOU OTTOTEAEI EVOOQUTIKO CUMOMUKNTA O OTT0I0G
MTTOPEI va XPNOIUOTIOIEI  €VEPYEID ATTO TOV &EVIOTH VIO VO ATTOTPEWEI ThV
TTPooBoOA} amd 710 TaBoyévo Botrytis cinerea TO OTIOI0  TTPOKAAEI
METAOUAAEKTIKEG oyelg oToug kKapTroug (Nian et al. 2023).

TENOG, n BIAQUAAIKY epappoyr opyavikoU aoBeoTiou @aiveTal va TTPOKAAECE
augnon TWV CUYKEVTPWOEWY ONUAVTIKWY OTOIXEIWV OTa QUAA OTTWG TOUu
alwTtou (N), pwoedpou (P), kahiou (K) kai Bopiou (B), evw auénoe mapdAAnAa
TNV TTEPIEKTIKOTNTA O€ DIAAUTA OTEPEA CUOTATIKA BEATILOVOVTAG TNV TTOIOTNTA TOU

KapT1Tou (Sotiropoulos et al. 2023).
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1.10 PuBpioTtég Avatrtuéng

OAa 1a QuTda TTapdyouv OpUOVEG OI OTTOIEG EAEYXOUV TOV PETARBOAICHO KAl TNV
QVATITUEN ME BAON TNV eTTIOpacn Tou TTEPIBAAAOVTOG OTO OTTOIO AVATITUCCOVTAI
(Ughareja et al. 2022). O1 oppoveg TTapdayovral o€ dIaPopeg BEoEIG OE Evav
QUTIKO oOpyaviouo Kal AAANAETTIOPOUV e UTTODOXEIG €TTNPEAlOVTAG TNV
Aeitoupyeia opiopévwy  KUTTdpwy. O QuTOOPUOVEG 11 aANIWG PUBUIOTEG
QVATITUENG BIaKpivovTal O€ TTEVTE KOTNYOPIEG: TIC QUEIVEG, TIG KUTOKIVIVEG, TIG
YIBBEpIAiveg, TO auTroioikO o&u (ABA) kal To ailBuAévio (Small et al. 2018). Oi
PUBUICTEG OI OTTOIOI ETTAYOUV TNV AVATITUEN €ival o1 YIBREPIAIVEG, augiveg Kal
KUTOKIVIVEG, EVW Ol OUTIEG TTOU KATAOTEAAOUV TNV AVATITUEN Eival TO AUTTOICIKO
0o&u (ABA) kai 1o alBuAévio. O1 auiveg atroTeAOUV OpPOVEG TTOU OXETICOVTAI HE
TNV €mMPAKUVON Kal TTOAAATTAQCIOONO Twv KUTTApwv. OI OpuOVEG QUTEG
TTOPAyovTal OTIG KOPUPEG TwV BAACTWV KAl Twv pPICWV KAl OTn OUVEXEID
METAKIVOUVTAI TTPOG TN Cwvn ETTINNKUVOEWS Tou QuToU. To 1 - Na@BaAivogiko
0&U (1-NAA) ptTopEi va YEIWaEl TNV £VTOON TNG KAPTTOTITWONG KAl VA ETTNPEACEI
TN BAGOTNON Twv QUTWV €MOPWVTAS OTN dlAPOPOTTOINCN PAOIWUATOS KAl
EUAwpaTog. Ztnv KaAAiEpyeia akTIvididg To 1-NAA XpnoIYOTTOIEITAl UE OKOTTO
ToV €AgyX0 TNG BAGoTNONG OTTwG oTnv TToikIAia Hort 16A. H epapuoyr gel TTou
TTEPIEXEI TN OUYKEKPIPEVN OUCIa PEIWVEI TNV EKTTTUEN TTAGYIWY O0PBAAUWY Kal
BeATiwvel TO BAPOG TWV KAPTTWYV TTPOKOAWVTAS WOTOCO peiwon TNG ENpaAg
ouciag Twv kapTrwv (Currie et al. 2010). O1 yiBBepIAiveg (GAs) diadpauatiCouv
onNMavTike péAo oTnv augnon Twv GUAAwY, TRV avBoopia Kal TNV ETTINAKUVON
Tou BAacTou. O1 oucieg auTég eTnpedlouv Kal auTéG TN BAACTIKA avaTITugn TNG
akTIVIOIAG. AlapuAAikn epapuoyry 500 mg/L kai 1000 mg/L odriynoe o€ auénon
TOU PAKoug Twv BAaoTwyv. H alténon Tou PAKOUG TWV TTAEUPIKWY BAACTWV
oQeileTal oTOV QUENUEVO apPIBPO GUAAWY YeEYOVOG TTOU CUVETTAYETAI HE augnon
NG ouykévipwong Twv auéivwv (Vattiprolu et al. 2010). Ocov agopd Ta
TTOIOTIKG XOPAKTNPIOTIKA TOU KAPTTOU aKTIVIOIAG EQapuoyr YIBBEPIAIVIKOU 0&£0G
oTa péoa ZemTEPPPN dev aivetal va etnpeddlel 1o Bapog Tou (Burge et al.
1990).

To autmoIoIké ogU atravtaTtal o€ dIAPopa OPYava KUPIiwg avWTEPWY PUTWV.
Mrtropei va eTnpedoel Ta QUAAQ, TOUC KapPTToUG Kal va TTAyeEl Tov ABapyo Twv
opBaAuwyV KaTd TN Xelpepivh Trepiodo (Ughareja et al. 2022). H epapuoyr) ABA
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0€ QUTA QKTIVIDIAG UTTOPEI va AugAOoEl TNV avTox Toug OTO udATIKO stress.
2UP@wva pe Toug Wang et al. (2011) n epapuoyry 60 uM ABA o€ QuTa 2 £TWV
BeATiwoe TNV avtoxr Toug o€ ouvlnkeg EAAeIYng vepou. EmimAéov, To ABA
ETTNPEAlEl TNV wpPigavon Kal Ta TIOIOTIKA XOAPOKTNPIOTIKA TOU KOPTTOU.
2UYKEKPIYEVA N EQAPMPOYN TOU PTTOPET va BEATILWOEI TO APpWHA TWV KAPTTWV
QKTIVIOIAG OTAV WPINAZOUV PETA ATTO CUVTAPNON 0€ WuXpo TTepIBAAAov (Han et
al. 2022).

TéNOG, TO aIBUAéVIO aTTOTEAET PIO QUOIKA OpUOVN TTAPAYOUEVN ATTO TA QUTA N
oTToia PTTopPEi Va eTTNPedcocel dlagopd aTadia Tou B10AoyIKoU KUKAOU (AfBapyog)
aAAG Kal TN ouvTnENOoIYOTNTA TWV KAPTTWV. To oKTIvidIo €ival 181aiTEpa
euaiobnTo akdéua Kal o€ XaunAéG ouyKevTpwoelS alBuAeviou. H epapuoyn Tou
oAAG Kal n TTapoudia TOU OTOUG WUKTIKOUG BaAGuUoug OTTou OuvTnpouvTal
OKTIVIOIO PTTOPEl va 0dnynoel oTn TaxutaTn wpeigavon Toug akopa Kal Otav o
KapT1Tog BpiokeTal o€ Bepuokpacieg Katw Twv 10 °C, KaBwg OTIG BEPUOKPATIES
QUTEG TO AKTIVIOIO CUNTTEPIPEPETAI WG PN KANUOKTNPIKOG KAPTTOG KAl OEV EKAUEI
a1BuAévio (Antunes 2007).

1.11 KuToKiviveg

O1 KuTOKIViVEG ATTOTEAOUV HIO KATAYOPIO PUBUIOTWY AVATITUENG TWV QUTWYV. H
IKOVOTNTO VO ETTAYOUV TNV KUTTAPIKN dIAipECn TWV QUTWYV TEKUNPIWONKE yia
TpwTN Yopd TpIv atd 100 xpodvia . O1 KUTOKIVIVEG BIOKPIVOVTAI O€ QUOIKES KAl
OUVOETIKEG, Ol QUOIKEG €ival JOPIa TTOU €XOUV WG BACn Tnv TToupivn, €vw Ol
OUVOETIKEG €xouv WS Bdon Tnv oupia, 6TTwg n Bevluladevivn (BA). H onuacia
TOUG OTIG OTTWPOKNTTEUTIKEG KAAAIEPYEIEG €ival PEYAAN, KOBWGS OI OUCiEG AUTEG
EUTTAEKOVTAI AUEDQ 1] EMPECO O€ TTANBOG QUCIOAOYIKWY BIEPYATIWY TWV QUTWV.
O1 digpyaoiec auTég TrepIAauBavouv Tn puBuIon TNG GUTPWONS TWV CTTOPWYV,
TNV EMPAKUVON Kal avdmTuén Twv BAAoTWyv, TOoVv TTOAAOTTAQCIOONO TwV
BAaoTwyv Kal TNV €maywyrn NG avbogopiag, Tng KapTtrddeong, aAAG Kal TNG
ynpavong (Aremu et al. 2020). H emidpaon Twv KUTOKIVIVWV OTOV
TTOAaTTAacIaou6 £xel avagepBei og diagopa €idn 611w Ta Citrus spp., Prunus
spp., kai Vitis spp. EmTTAéov, n e@appoyr KUTOKIVIVWV BEATiwoe Tn BAGOTNON
o€ veapd @uTd divovtag Tn duvaTtdTnTa KOAUTEPNS BIANOPPWONG TOUG. 2ZTNV

TEPITITWON veapwv BEVTpwY PnAIGS n e@apuoyr 100 mg/L BA BeAtiwoe tnv
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avattugn mAsupikwy BAaoTtwv (feathers) (Greene 1990). Or1 KUTOKIVIVEG
BeATIWWVOUV TO PHEYEBOG TWV KAPTTWY OTTWG OTNV TTEPITITWON KEPAOIAG TTOIKIAIAG
Bing otmou e@apuoyny NG ouciag CPPU (koivr)y ovopacia forchlorfenuron)
augnoe 1o péyebog Twv Kaptrwyv Katd 15% (Zhang and Whiting 2011). Ouacieg
oTTwg 10 CPPU, BA kai TDZ BeATilLovOuv TA TTOIOTIKA XOPAKTNPIOTIKA TWV
kapmwv (Aremu et al. 2020). O1 oucieg QUTEG UTTOPOUV VA QVACTEIAOUV TNV
wpigavon Twv KapTmwyv audvovtag Tn XPovikni dIApKEIa ouvTrPENOorS TOUG.
MeTaoUAAEKTIKA e@appoyr 10 mg/L BA o€ putravaveg TTpoKAAeoe KaBuoTépnon
MOAOKWUATOG TOU KOAPTTOU MEIWVOVTOG TOV pUBUG avatrvong Kal TTapaywyng
aiBuAeviou (Huang et al. 2014). 210 akTIVIOIO N €QAPUOYN TWV KUTOKIVIVWV
YiveETal € KUPIO OKOTTO TN BEATILWON TTOIOTIKWYV XOPAKTNPIOTIKWY TOU KapTrou. H
epappoyn ouvoeTikNG KuTokivivng CPPU odrynoe oe auénon ueyéBoug Tou
kapmmou €wg kal 70%. 2mv Néa Znhavdia n epappoyry Tou CPPU
TTpaypatotrolEiTal  dIaQUAANIKG pe  wekaopo (Patterson et al. 1993). Ta
Tapamdvw atroteAéouarta empBepaiwvovtal amd Toug Biasi et al. (1991) ol
otroiol epdpupocav 20 ppm TnG ouciagc CPPU 14 pépeg PeET@ Tnv TTARPEN
avBogopia TTpokKaAwvTag £T01 TNV auénon Tou BApoug Kal TNG SIQUETPOU TOU
kapTtrou. H epappoyr Tng ouciag CPPU (20 mg/L) TrpIv Tn OUYKOUIOK €TTNPEACEI
ONUAVTIKA TNV TTEPIEKTIKOTNTA YAUKOLNG, PPOUKTOCNG KAl OaKXapolng Tou
KapTtroU. MNap’ OAeG TIC BETIKES eMIOPATEIS TTOU AVAPEPOVTAI TTAPATTIAVW N ouaia
CPPU ptropei va peiwoel tn yovigdtnta Twv o@BaAPwyY, TNV ofutnTa TOU
KAPTTOU, KAl va €mMTaXUVEl TNV wpigavon Tou JEIWvVOovVTag T OIApKEId
ouvThpnong Tou (Dong et al. 2017). TEAOG, N CUVOETIKI AQUTA KUTOKIViVN UTTOPEI
va gival XapunAAg TogIKOTNTAG yia Ta BnAacTikd, OaAAd o1 PakpoxPOVIES
ETITITWOEIG TTOU PTTOPEI va €XEl N upeia XpAon TG oTov AvBpwTro TnNG dev

éxouv atmrooa@nvioTei TAApwG (Shan et al. 2021).

1.12 MoiéTnTa

Ta @pouTa aTTOTEAOUV ONUAVTIKO KOUMATI TNG dIaTPOo@nS Tou avBpwTrou
KaBwg¢ atroTeAoUV TNy EVEPYEIQG, BITANIVWY, IXVOOTOIXEIWY, QUTIKWY IVWV, KOl
avTIogEIdwWTIKWY. Ta TeAeuTaia xpdévia n OTPOP TWV KATAVOAWTWY OF
uYIEIVOTEPO TPOTTO CWNG OOAYNOE OTNV aUENoN TNG KATavaAwong @PoUTwy Kal

AOXQVIKWV Kol wWlnoe TNV EPTTOPIKN Plognxavia @pouTwyv va avatTuéel
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MNXaviopgoug ol oTroiol Ba €Caoc@AAIav  TTOIOTIKOTEPA  TTPOIOVTA  OTOUG
KATavOAWTES. O1 pnxaviopoi autoi TTEPIAaPPBAvoUV ToV €AEYXO OUCIAOTIKA
TEPIBAAAOVTIKWY OUVONKWYVY OTIC OTToiEG ouvTnpouvTal Ta @pouta OTTwG
Bepuokpacia, uypacia, ocuykéEvipwon oguydvou K.d. QoTéo0, UTTAPXOUV Kal
GANo1 TTapdyovTeg TTOU €TTNPEACOUV TNV TTOIOTNTA TWV KOPTTWV KAl TNV
TIPOTIUNGON TOUG ATTO TOUG KATAVOAWTEG TTOU APOPOUV KUPIWG Ta £EWTEPIKA
XOPAKTNPIOTIKA TOUG. TETOI0I TTAPAYOVTEG Eival TO HEyeBOG, TO BAPOG, TO OXNHA,
TO XPWHQ TOU PAOIOU Kal TNG OAPKAG, KABWG Kal onudadia atrd TPauuaTiouous
l arroouvBeong Tou 10TOU egauTiag aoBeveliwv (Knee 2002). SnpavTiKO pOAO
oTnNV TTOIOTATA TOU KOPTTOU dIadpapaTidel KAl N owaoTr TTEPIOdOG GUYKOMIBNG
Tou. Ta KPITAPIA TTOU £TTNPEEACOUV TNV TTEPIOBO CUYKOMIONAG €ival TO PEyeBog Tou
KAPTToU, TO XPWHaA TOU, N ATTO0TTIACH TOU KAPTTOU aTTO TO OEVTPO, N OKANPOTATA
TNG OAPKAG, Ta OIOAUTA OTEPEQ OUCTATIKA (AXZ % 1 Brix), o d€iktng apuAou, n
QVOTTIVEUOTIKI dpaoTnPIOTNTA, N CUYKEVTPWON alBUAEviou Kal N oguTNTA TOU
Kaptou. H avatTuén tou KapTroU TngG akTIVIOIAG KATA TNV KAPTTIKK TTEPIOdO
dlakpiveTal o€ 3 oTAdIA. 2T0 OTAdIO 1 TTOU dIaPKEi £wg Kal 60 PEPEG PETA TNV
aveion TTPAyPATOTIOIEITAl N KUPIO aug¢non Tou KaPTTOU WE  EVTOVEG
KUTTapOOIaIpécelS. To BAPOG TOU KAPTTOU BIAKPIVETAI OE 4 KATNYOPIESG KAl €ival
10aviké dnAadn katnyopiag A étav gival peyaAuTepo Twv 85 g kal katnyopiag A
oTav gival hIKPOTEPO TwV 65 g (Baoihakakng, 2016.). H TrepiekTiKOTNTA O€ SIAAUTA
OTEPEA OUOTATIKA TTIPETTEl VO AQUPBAVEl TINEG QVWTEPEG Tou 6,2% yia va
OUYKOMIOTOUV Ta OKTIVIOIQ, N OKANPOTNTA OAPKOG va KupaiveTal oTa 6-9 kgF kai
n oguTnTa Xupou va eivar PpiIkpoTepn Tou 1,2%. O1 kapTtroi TTou dIaBETouV TIG
OUYKEKPIMEVEG ETTIBUUNTEG TIMEG UTTOPOUV va ouvTnenBouv o€ BaAduoug Yyugng
€WG KAl 6 PAVEG VW OTO TEAIKO TTPOIOV TTPOG KATAVAAWGN N TTEPIEKTIKOTNTA O
OIOAUTA oOTeped ouoTaTIKG Oa AdBel TIUEG peyaAUTepeg Tou 14% Kai n
okAnpétnTa Ba peiwbei ota 0,5-0,8 kgF (Oépiog kai Anudon, 2013). Ooov
agopa TNV ENpa ouaia TToooaoTo i00 i peyaAuTePo Tou 14%, ue dpioto 10 16%,
Bewpeital 10avIKO yia TNV €La0@AANION TTOIOTIKWY KOPTTWY. TO OKTIVIOIO WG
KAIJAKTNPIKOG KAPTTOG eu@avifel peydAn euaioBnoia o1o ailBuAévio. lMNa va
atmo@euxOei n ypriyopn wpipavon givalr avaykaio va diarnpeital xwpiotd atrd
aAANG @pouTa aAAd kai 0 BdAapog va cival ammaAlayuévog atmd aiBuAévio.
"evikOTEPA, N ouvTPNON o€ Bepuokpaacieg KATw Twv 10 °C TTpoKaAei avaoToAn

ouvBeong Tou alBuAeviou KAl OUVETTWG au&non TnG XPOVIKNAG OIaPKEIag
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ouvThpnong (Baaoihakdkng 2016). Ooov agopd TNV TTEPIEKTIKOTNTA O OAKXOPA
TO AKTIVIOIO €ival KATAAANAO yia Bpwaon OTAV TO TTOCOOTO TOUG KUMAIVETAI OTTO
8-15%, evw 6tav eTEABEI N wpipavon dev TEPIEXEl KABOAOU GuUAO (O€pIog Kal
Anuaon 2013). TéAog, yia va atmmo@euxbouv Ta onuddia TTPOCBOAAG aTtro
a00€veleg KOBWG To AkTIVIOIO gival TTOAU euaicONTO OTIG ETAOUAAEKTIKEG ONYEIG
TTOU TTPOKOAEI O [PBOTPUTNG TTPAYUATOTTOIEITAI EUPRATITION TOU KAPTTOU OfF

MUKNTOKTOVO | WEKAOUOG TWV TTPEUVWYV JE JUKNTOKTOVO.
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1.13 ZKOTroG TNG Epyaoiag

H kaAAi€pyeia TG akTIvIOIAG oTnv EAAGDA aTTOKTA OAOEVA Kal PEYOAUTEPO
evolapépov. H uwnAf ¢ATNON Tou TTPOIOGVTOG KAl N TTPOCAPHOCTIKOTNTA TOU
QUTOU QTTOTEAOUV KUPIOUG TTAPAYOVTEG TTPOCEAKUCNG  TTOPAYWYWY VIO
evaoyxoAnon e Tnv KaAAiEpyela. QoTéo0, n uttePBOAIKY BAACTIKA avAaTITUEN TOU
@UTOU 1 OTToia AEITOUPYEI AVTAYWVIOTIKA €1 BAPOG TWV KAPTTWV PEIWVOVTOG TNV
d1a8éo1un TTOCdTNTA ATTOBNCAUPIOTIKWY OUCIWV VIO TNV avdaTtrTugn kabioTd
aTTapaiTATN TNV €Upeon HEBGOWV yia Tnv dlaxeipion TNG. O ouyxpoveg pEBodOI
dlaxeipiong ™G PAaoTikAG avdmTugng (dakTuAiwon, Bepivé  kKAGdeua,
QUTOPUBNIOTIKEG OUCiEC) MTTOPOUV VA AEITOUPYNOOUV ATTOTEAECUATIKA OTN
MEiwon TNG aAAG Kal 0Tn BeATiwWoN TNG TTOIOTNTAG TWV KAPTTWV. H emTaXUvVon
TNG avATITUENG OTA VEQ QUTA Kal N ypriyopn €icod0¢ OTnNV TTapaywyikn ¢aon
gival akéun évag otoxog. H xprion Biodieyeptwv UTTOPEi va €TTNPEACEl BETIKA
TOV pUBUOG AVATITUENG TWV QUTWV Kal TNV TTOIOTNTA TWV KAPTTWV. O1 EVEPYETIKES
ETMOPACEIG TWV TEXVIKWYV BIAXEIPIONGS TNG BAAOTNONG KAl TwV PIODIEYEPTWY OTNV
TTOIOTNTA TWV KOPTTWYV PTTOPEI va CUPPBAAAEI OTNV TTPOCTTABEIa avTIKATAOTAONG
TWV  PUBUIOTWY avdmrTugng MEIWVOVTAG €TOl TOV  KivOuvo  TTiBavwv

MOKPOXPOVIWV CUVETTEIWV OTNV UYEIQ TOU KATAVOAWTH.

O oko1dg TNG TTAPOUCAG EPEUVNTIKAG Epyaciag nTav dITTAGG: a) n TITAXUVON
TNG AVATITUENG VEQPWYV TTPEUVWY OKTIVIOIAG JE EQAPUOYEG BIOBIEYEPTWV, Kai [B)
n avrikatdotaon TG CPPU pe @Quoikég peBOdoug TTou Oev  agprivouv
UTTOAEIYMOTA Kal €ival atTodekTEG aTTO PIOKAANIEPYNTES KAl KOTAVOAWTES. Q¢
QUOIKEG NEBODOI pEAETABNKAV N daKTUAIWON Kal N OITTAR Xapayr Twv KOPUWVY

TTAPAYWYIKWYV TTPEUVWYV AKTIVIOIAG.
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2. YAIka kai pé@odol

2.1 QuTIKO UAIKO Kal TTEIPAPATIKOG aypOg

To Treipapa ™G TTapoucag epyaciag €AaBe xwpa o€ OUO OIAPOPETIKOUG
TTEIPAPATIKOUG aypous Tou Trapaywyou A. Toito€ otnv 1epioxr) Tou OpoAiou
Népioag Tou Afpou Ayidg Tng MN.E. Adpioag, pe yewypa@ikd TTAdrog 39,5° kai

o1 dUO Kal aTo gpyacTrplo Asvdpokopiag 1o €1og 2021.

O TTPWTOG TTEIPAPATIKOG AYypPOG €ixe ékTaon 12,8 oTpéuuara Kal atroteAouvTav
atro 27 OEIPEG TTPEPVWYV PE OUVOAIKO Prikog 120 m Kal amméoTaon PETAgU TNG
KAOe ypapung 5 m Kal PETALU Twv TIPEPVWYV ETTi TNG ypauunsg 4,5 m. O
OUVOAIKOG apiBudg Twy TTpEuvwy fTav 648. H eykatdoTaon Twv yUuuvopifwy
QUTWV TIpayuartotroinenke tov Mdaptio tou 2019. H omipign Twv QUTWV
TTPayPaToTTOIoUVTAV O€ EUAIVOUG TTACOAAOUG, EVW N BIEUBETNON TWV CUPPATWY
KAl TwV CWAAVWY TTPAYHATOTTOINBNKE YE TETOIO TPOTTO £T01 WWOTE APYOTEPA VO
uTTOOTNPIXBEI TO CUCTAA BIANOPPWONG TNG KpeRaTivag. O TTEIPAPATIKOG aypog
mepINGUBave TNV BnAukn TToikiAia TToikiNia Hayward (kAwvog 8) evw Ta

apoevikd avAkav oTnVv TroikIAia Tomuri.

O OeUTEPOG TTEIPAPATIKOG aypOG iXe EKTAON 6 OTPEPUATA KOl aTTOTEAOUVTAV
atro 16 ocIpEg TTPEPVWY. To OXAPA Tou aypou ATAV TPIYWVIKO UE ATTOTEAECUO
TO MNAKOG TWV OEIpWV va MelwveTal oTadlakd. O OuvoAiKOG apIBuos Twv
mPEuvwy  avépyxovrav  ota 330. H eykatdotacn Twv  QUTWV  EiXe
Tpayuatotroin®ei Tov PeBpoudpio Tou 2004. To cUCTNUA dIAPOPPWCNG ATAV N
KpeRaTiva YE ATTOOTACEIG PETAEU TWV YPOUUWY 4,5 m. Kal aTTOOTACEIG JETALU
TWV QUTWV 4 M. H oTAPIEN TwV QUTWYV OTTWG KAl OTNV TTEPITITWAN TOU TTPWTOU
TTEIPAPATIKOU aypoU TTpayuaToTroleiTal ue EUAIVOUG TTaOOAAOUG, oUPUATA Kal
YOABQAVICE CWANVEG BIEUBETNUEVOUG PE TETOIO TPOTTO £TOI WOTE VA UTTOOTNPICETAI
TO ouoTnua dlaudpPwaong TNG KpePRartivag. O TTEIPAPATIKOG aypOs KAl 0€ QUTH
TNV TrEPITITWON TTEPINGUBave Tnv BnAukr) TToikIAia Hayward (kAwvog 8), evw Kai

€0W TA APOEVIKA QUTA avikav aTnV TToIKIAia Tomuri.

To £€5a@og Kal Twv U0 AKTIVIBEWVWY gival u€ong pnxavikng ocuotaong (CL,

clay loam).
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2.2 KaAAigpynTIKEG (PPOVTIOES

2.2.1 KAGSepa

To KAGOEUA TWV TTPEUVWYV Kal OTIG OUO TTEPITITWOEIG TTPAYUATOTTOINONKE TOV
deBpoudpio katd Tnv didpkeia Tou AnBdpyou Twv QuTwy. QoTOC0, TO KAAdEUQ
TTOU TTPAYUATOTTOIOUVTAV OTOV KABE aypd nTav diIa@opeTikd Adyw TNG NAIKIOKAG
OlI0QOPAG TWV TIPEUVWY. ZUYKEKPIMEVA, OTOV TTPWTO TTEIPAUATIKO aypo Tad
vEOQUTA KAQBEUTNKAV Tn XPOVIA TNG €yKATAOTOONG OTOUG 4 0@BaApoUG. Tnv
emTépevn avoign atmmd Toug BAACTOUG TTOU EKTITUCCOVTAV ETTIAEYOVTAV O TTIO
duVvaTOG YIa TN dNUIOUPYIa TOU KEVTPIKOU KOPUOU KAl a@aipouvTayv ol UTTOAOITTO.
KaB" 6An T1n didpkela Tou KoAOKaipioU a@aipouvtav Adigapyol  Trou
ekTTTOooOvVTAV atrd T Bdon Tou QUTOU. 2TOV OEUTEPO TTEIPAPATIKO aypo
TTPAYHATOTTOIOUVTAV KAADEUA KAPTTOPOPIAG KATA TO OTT0I0 YIVOTAV a@aipeon
KANPaTidwyv Trou €ixav TTapdgel KaptroUug Tnv TTPONyouuEVn XPEOVIA Kal
KANUOTIOWYV TTOU PTTOPEI VA PNV OEXOVTAV OPKETO QWG KATA Tn JIAPKEIA TOU
TTPONYOUNEVOU KOAOKaIpIOU. 2& KABe TTePITTTwON ME TNV OAOKARpwon TOU
KAOOEUATOG €VOG TIPEUVOU TTapEUEVaV 22 pe 25 KANUATIOEG Ol OTTOIEG
TIPOCOEVOVTAV UE TO TTEPAG TOU KAAOEUATOS OTA OUPHATA TNG EYKATAOTAONG.
To KAAOEUQ TWV APOEVIKWV TTPEPVWVY dIa@EPEl ATTO AUTO TWV BNAUKWY Kal
TTPAYMATOTTOINONKE PE PEIWON TOU PRKOUS TwV KAGdWYV TTEPITTOU OTO WIoO. Me
TO TEAOG TOU KAQBEUATOG TA UTTOAEIUMOTA TNG KAAMIEPYEIAG KATAOTPAPNKAV UE
TNV XPr0N TOU KATAOTPOPED KAl KAUOT TwV KAGdWYV aTTd TTPEUVA TTOU EPPAVICAV

OUMUTITWHATA aoBévelag.

2.2.2 Aitravon

H Aitravon Twv TTPEUVWY TTPAYHATOTTOINBNKE dIAPOPES TTEPIODOUG TOU £TOUG
avaloya Pe TIG avaykes TNG KaAAiEpyelag. Agicel va onpelwBei 0TI n Aitravon
dlapépel avaueoa oToug dUo aypoug e¢aitiag TTAAI TNG SIAPOPETIKNG NAIKIOS Kal
TTAPAYWYIKNG KATACOTOONG Twv QuUTWV. ETol katd tn didpkela Tou €TOUg

TTPAYHATOTTOIOUVTAI OTA WEIKA OEVTPA Ol EENG EVEPYEIEG.
e O®c¢Bpoudpiog:  E@apupoyry  Airdopatog  12-8-16  pe  xprion
Airraocpartodiavouéa (100 kg ava oTpEupa)
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e Madiog e@apuoyn o1dApou pE OIOQPUAAIKO WeKaoPo  (ep@avion
Tpo@oTTeviag Fe o€ opiopéva Qutd)
e |ouviog: EQapuoyn eutoopudvng Sitofex
e TEAN louviou: E@apuoyn viTpikou acBeoTiou e udpOAITTAVON
e |oUAIOG-AUyOUOTOG £QApUOYNA VITPIKOU KaAiou
AvTiBeTa, ota vedpa QuUTA epapuoloTav TTARPES Airacua Tnv dvoién Kal oTIg

apxEG TOU KaAokaipiou.

2.2.3 Apdeuon

H dapdeuon Tng kaAAiépyelag Trpaydatotrolgital amd Ttov Mdio uéxpl Tov
OkTWRPIO WOTOCO TO €UPOG QUTOU TOU BIACTAPATOG WTTOPEI va PETARANBEI
avaloya Je TIG KaIPIKEG ouvenkeg K&Be xpovids. H didpkeia TG apdeuong Kal N
ouxvoTNTa TNG £CAPTWVTAI ATTO TIG BEPPOKPATIES TNG EKAOTOTE TTEPIOdOU. KaTd
Kavova €@apuoletal ava 2 pEPEG KAt TOoug Bepivoug MAVES. 2TOUG
TTEIPAPATIKOUG aypoug n  Aapdeucn ETTITUYXAVETOl HUE  MIKPOEKTOLEUTAPES

TOTTOBETNPEVOUG avANETa aTTO TA TIPEUVA KATA PAKOG TNG YPOUMNAG.

2.2.4 Apaiwpa
To apaiwua TTpayuartotroleiTal 3 QOopEC KATA TNV AVATITUEN TWV KAPTTWV.

2 UYKEKPIMEVQ:

e [lpwTO apaiwua TTPAYUATOTTOINBNKE TIPIV AVoigel TO AvOog £TO1I WOTE
atro Ta TPITTAG AvOn va a@aipeBbei To £va Kal va apaipeBoUV o1 EUDIAKPITEG
TTETAAOUDEC (TTAPAUOPPWHEVA UTTOUPTTOUKIAQ).

e AcUTepPO apaiwpa Kata Ta TéAN louviou-apx£g louAiou GTTOU APalpouvTal
TTAAI TPITTAG, TTETOAOUDEG (TTAPAUOPPWHEVOI KAPTTOi) OAAG Kal HIKPOI
OQAIPIKOi KAPTTOi AOYW KAKKG YOVIHOTTOINoNG.

e To TpiTO apaiwpa e@apuoletal TEAN louAiou pe apxég AuyouoTou yiveTtal
agaipeon TPITTAWY, TTETAAOUdWY KaI HIKPWY OQAIPIKWY KAPTTWY TTOU OEV

avaTrTuxdnkav PETA TNV KOpTTodEan.
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2.2.5 AvTtipetwtion QiI{aviwv

[MpayyaToTrolEiTal PIa €Qpapuoyr XNMIKOU CICavIOKTOVOU yia aypwoTwdn Tov

louvio.

Fusilade 12,5 EC (Syngenta Crop Protection AG) 80 g og 60 L wekaoTIKoU

uypou ava oTpEPQ.

Etriong mpayuaroTtroisital unxavikr) Kot {iIaviwv 4 @opéG To €T0G OTTO TOV

Mdio €wg Tov AUYyouaTo e TNV Xprnon BevEIvokivnTou XOPTOKOTTITIKOU.

2.2.6 AVTINETWTTION £XOpWV KOl a0OeVEIWV

E@apuoyy XOAKOUXWV OKEUAOPATWY ME TNV OAOKAApWON TOU
kAadéuatog Tov PeBpoudplo.

Bawipgo Twv KopuwV Twv TTPEPVWY Tov ATTPIAIO PJE PEiYUO aoBEOTn Kal
yoAagoTreTpag, n dladikaoia auTh TTpayUATOTTOIEITal avd 2 £TN.
Epappuoyr 600 YeKaouwyY PE OKEUAOHA TTApa@IVEAAIOU o€ dIAOTNUA OUO
EBOONAdWY YIO TNV QVTIMETWTTION TWV EPTTOUCWY TTPOVUN@PWY TOU
KOKKO€100UG Pseudaulacapsis pentagona (Bappakada)

MNa v avrigetwtion Tou TTaboyovou o Phytophthora castorum oe
TEPITITWON TTPOCRBOANG TTPAYUATOTIOIEITAI PICOTTOTIONA PE KATAAANAO
MUKNTOKTOVO yia wopuknTeG. MNa Tnv peiwon mlavotnTag TPooBoAng
atré 10 TTaBoyOVo apxES TG Avoligng yiveTal EEAGKKWUA TwV OEVTPWYV HE
XPAoN vePOU UTTO TTiEON.

MNa Toug vnuatwdelg Tou Yyévoug Meloidogyne spp. e@apudletal
VNUATWOOKTOVO HE PICOTTOTIONA. MapdAAnAa e@apudlovTal PETPA YIA
TNV TTPOANWN TNG TTPOOROANG aTrd TO TTABOYOVO OTTWG TO EAAKKWUA,
dladIKaoia KaTé TNV OTToia TTPAYMATOTTOIEITAI TTAUCIUO TWV ETTIPAVEIAKWV
pICWV TOU QUTOU HE vePO UTTO TTiEON KAl EVOWMATWON XWVENEVNG
KOTTPIAG oToVv aypo.

Eg@appoyn TTpooTATEUTIKOU JUKNTOKTOVOU OTO 0TABIO TNG AvBIong yia TN

peiwon TTpooBoAig amd Botputn (Botrytis cinerea).
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2.2.7 Zuykopidn
H ouykoudn Tng mapaywyng 1o 2021 mrpayparotroindnke otng 20
NoguBpiou evw 1o €106 2020 TTpayuatoTromOnke otng 17 Noguppiou.

O1 rpoava@epBeioeg KAAIEPYNTIKES TEXVIKEC EQAPPOCTNKAV KAVOVIKA OTOUG

EKAOTOTE TTEIPAMUATIKOUG aypoug Tn Xpovid dIECaywyng Twy TTEIPAUATWY.

2.3 Metaxelpioeig

2.3.1. ETTIAoy @UTWYV YIO TOV YEKAOHO PE BIODIEYEPTEG

2TOV  TIPWTO  TeIpapatikd  aypd o1 apxés Ampldiou Tou 2021
TTpayuaToTToINOnke n €mAoyn 24 TTpéuvwy. Ta eTTIAeyuéva TTPEPVA €iXav TNV
idla nAIKia kal ool JOPPOAOYIKA XAPAKTNPIOTIKA OTTWG TO WAKOG TOU VEOU
BAaoToU Kal 0 apIBUOS TwV QUAAWYV. ZUYKEKPIYEVA aATTO Ta 24 TTpéuva Ta 12
TToU OEXTNKAV TNV HETAXEIPION Bpiokoviav KaTaveunuéva oe dUO BITTAAVEG
oeIp€G puTEUOoNG. Ta uttoAoitTra 12 1Tou Ba artroteAoucav Toug PHAPTUPEG ATAV
Katavepnuéva o€ pia oelpd @uteuong. MeTallu TG oeIpdg Twv TTPEPVWY TTOU
Oev Ba déxovTav ToV WEKAOWO (MAPTUPAG) YE T TTPEUVA TToUu Ba dexdvTouoav
TOV WEKOOWO TTapePBAANovTaV dUO OEIpEG UTEUONG £TO1 WOTE VA TTEPIOPIOTEN
n mMeavoTnTa dIACTTOPAG GTAYOVIOIWY TOU YEKATHOU.

21NG 28 AtrpiAiou Tou 2021 KaTd TIC ATTOYEUNATIVEG WPES TTPAYUOTOTTOINONKE
0 TTPWTOG BIAPUAAIKOG WEKATWOG HE Xpron wekaoThpa TTAATNG Grasher SP-16
XwpNTIKOTNTAG 16 AiTpwv. MNa TNV TTpoETOINacia Tou OIGAUPATOS VIO TOV
WEKOOUO apxIKa pe TN PBondeia nAekTpovikAg Cuyaplds Cuyiotnkav 100 g
TARpoug udatodlioAutolu Aimdopatog  20-20-20+ixvooTolxeia 1o oTroia
TTPoOTEBNKAV OTOV WeKaoTAPA. To AiTracua dIaAUBNKe e TNV TTPOCBRKN VEPOU
OTOV WEKOOTAPA £wg TNV €vdeign Twv 8 Aitpwyv. 'ETTeIra Tpayuatotroi|onke
pMéTpnon 100 mL Tou BlodieyépTn PE eUTTOPIKO Ovopa Kelpl00 (Agrikelp, ue
uTTEUBUVO YIa TNV TEAIKN d1GBeon oTnv ayopd Tnv etaipia FARMA-CHEM SA.)
kar 100 mL tou Biodieyéptn pe eUTTOPIKO dvopa Amino-16 (EBYTT E.E.) Ta
OTToia TTPOOTEBNKAV Kal QuTA OTOV WeKaoTnpa. TEAOG, O WeKAOTHPAG
OUMPTTANPWONKE PE VEPO PEXPI TNV EVOEIEN TWV 16 AiTpwv.
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Me ToV idI0 TPOTTO TTPAYUATOTTOINBNKE 0 OEUTEPOG KAl O TPITOG WEKATHOG OTIG
30 Mdiou kai oTig 28 louviou, avTioToixa. Na Tn dIEVEPYEIQ TWV WEKATHWY KUPIA
TTPoUTT60e0N NTAV N XauNAA éviaon avéuou £TO1 WOTE va PNV UTTApEEl Kivouvog

METAQOPAG TWV OTAYOVIOIWV O€ YEITOVIKA QUTA 1] QUTA JAPTUPEG.

2.3.2 Aievépyela dakTuliwong Kai SITTARG Xapayng

21OV OeUTEPO TTEIPAMATIKO aypd Tov Mdio Tou 2021 kai pia efdoudda JeTa TNV
aveion emAEXOnkav 8 TTpEUVA KAVOVIKAG AVATITUENG KAl TTAPAYWYRS Ta OTToid
dev Kivduveuav va Eepabouv. EmITTAov, n €MIAOYH TWV TTPEUVWY OTNPIXONKE
OTNV OMOIOTNTA TWV POPEPOAOYIKWY TOUG XAPAKTNPIOTIKWY OTTWG N OIAUETPOG
TOU KOPHOU Kal TO HEYEBOG TNG KOPNG. Ta 4 TTpEUva atroTEAECAV TOUG HAPTUPEG
TOU TTEIPAPATOG OTA OTToIa Ba £QAPUOlovTaV OAEG OI KAANIEPYNTIKEG TEXVIKEG
€WG TN OUyKOMIO CUPTTEPIAOUBAVOUEVOU KAl TOU WEKAOHUOU WE TNV OPHOvVN
Sitofex (Alzchem Troslberg Gmbh, e utreBuvo yia Tnv TeAIKR di1dBeon oTnv
ayopd Tnv etaipia XeAAa@dpu A.E.). Z1a 4 Trpéuva 6tTou Ba epappoloTav n
OaKTUAiwaoN Kal n OITTAr xapayr dev EQAPUOOTNKE N OCUYKEKPIUEVN opudvn. ‘ETOl
oTa 2 emmAeyyéva TIpEPVA PE TNV €@apuoyr Tou Sitofex otov aypd
TTpaypartotmoindnke n dakTuAiwon. Me Tn PonBeia piIog PETPOTAIVIAS Kal O€
amméaTacn 40 cm atrd Tnv €MIPAVEIA TOU £BAPOUGC APAIPEONKE PE Paxaipl THAKA
TOU QAoI0U £wg £Ew atmd To EUAO £TO1I WOTE va dnuioupyndei €vag dakTUAIOG
Taxoug 1 cm. Z1a AGAAa 2 emAeypéva TTPEUVA TTPAYUATOTTOINONKE OITTAN
xapayn. Z¢ idia amréoTaon amo 10 €6a@og Kal Ye Tn BorBeia evog paxaipiou
TTPAYMATOTTOINONKAV 2 TOPEG TTEPIMETPIKA TOU KOPUOU XWPIG agaipeon Tou
@Aoiou. O1 Touég gixav ammréoTaon PeTAu Toug 1 cm. A@ou dnuioupyrdnkav ol
TOMEG akoAouBnoe n KAGAuywn Toug pe uypd Tavi TTAvw OTTd TO OTIOIO
TOTTOBETABNKE AUTOKOAANTN Taivia. Me To TTépag 20 nuepwyv atrd Tn dnuioupyia
TWV TOPWV aPaIpédnKav n autokOAANTN Talvia Kal To uypd Travi ge OKOTTO TO

KAEIOIYO TNG TOPNAG KAl TNV AVATITUEN TOU KAAOU.

2.4 MeTpRoeig aypou

2.4.1 XapaKTnpIoTIKA KAnHaTidwv
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2.4.1.1 Mérpnon prikoug BAaoTWV Kal apiBuou @UAAwvV

2TOV TIPWTO TTEIPAMATIKO aypO HETA Tn OIEVEPYEId TWV  WEKAOUWV
TTPAYMATOTIOINONKE HETPNON TOU MAKOUG Twv VEWV BAACTWV TTou Egixav
EKTTTUXBEI TNV dvoién Tou idlou €TOUG Kal Tou apIBPoU Twv QUAAwY Toug. Ol
METPAOEIG TTpaypaToTroIfBnkav oTig 15 louAiou kai 17 AuyouoTou Tou 2021. MNa
TN METPNON TOU UAKOUG TWV BAACTWYV XpNOIKOTTOINBNKE yeTpoTalvia. H pérpnon
TWV QUAAWV TTPaYHOTOTTOINONKE WOVO OTOUG VEOUG BAaoTOUG TTOU Oa
atroteAoucav Tov KUPIO KOPPO TOU TIPEPVOU Kal OXI atmmd TOug TTAQyIoug
BAaoToUG (TTAPAQUABEG) TTOU MTTOPEI va  avaTITuooovTav, KaBwg auToi

agaipouvTav.

2.4.1.2 Maparipnon TpEUVwWY Kal Bapog KAnHaTidwv

21OV OEUTEPO TTEIPAPATIKG aypo Tov louvio Tou 2021 peTd TNV KapTTOdEDN EYIVE
TTOPATAPENON TWV TTIPEUVWY TTOU TTPAYMATOTTOINONKE SaKTUAIwoN Kal OITTAN
xapayl o€ oUykpion ME Toug papTupes. O1 TTapaTnproeig agopoucav Tnv
EMQAvVION TwWV TIPEUVWY KAl Tov puBud avamrugig Toug META Tnv
TTPAYUOTOTIOINCN TWV PETAXEIPIoEWY. Me TO KAGdEUQ TTOU TTPAYUATOTTOINBNKE
Katd T1n Odidpkeia Tou PePpouapiou 2022 OUAAEXBNKE TO OUVOAO Twv
KANPaTidwyv 1Tou agaipédnkayv pe Tn d1adikagia Tou KAASEUATOG aTTO TA TTPEUVA
TWV TPIWV BIAPOPETIKWY UETaxEIpiocwy. ‘EtTeira akoAoubnoe o Tpoodiopioudg

Tou BApoug Toug e TN BorBeia NAeKTpovIKNAG CUyapIdg.

2.5 MeTpnoeig epyaoTnpiou

21NG 22 Noguppiou 2021 TTpayuaTOTTOINONKE £PYACTNPIOKOG TTPOCOIOPICHOS
TNG TTOIOTNTAG KAPTTWY TWV akTIvidiwv TToikiAiag Hayward (kAwvog 8) yia Tig
TPEIG METAXEIPIOEIG UE 4 ETTAVAAAWEIG TWV 5 KAPTTWV aTTO KABE YETAXEIPION TOU

OTTWPWVA PE TA WPIMA TTPEUVA.
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Eikova 1. KapTroi akTIvidiou Twv TPIWV JIGQOPETIKWY PETAXEIPITEWY.

2.5.1 Bapog kaptrou

MNa tov Poodiopiopd Tou PAPOUG TWV KAPTTWYV XPENOIMOTTOINONKE Cuyog
akpiBeiag (model EW 600-ZM, Balingen, Germany) akpi€lag dU0 deKADIKWV.
2¢ KGBe CUyion TTou TTpayuaToTTolouvTay uttoAoyifoTtav 10 BAPOG 5 KapTTwyV TNG
KaBe eravaAnyng. Katdtmiv uttoAoyioTnke 1o BApog avda KapTro.

-

Eikova 2. MNpoadiopiopdg Tou BAPOUG KAPTTWYV aKTIVIOIGG.

2.5.2 Nayxog kaprou
H pétpnon tou Tdyoug Trpayuarotroifdnke pe tnv Ponrbegia nAEKTPOVIKOU

TTaXUPETPOU. H TIuA TTOU KaTaypa@oTav avTioTOIXOUOE OTO Onueio O1Tou o
Kaptog TTapouciale To PEYOAUTEPO TTAXOG. H péTpnon TTpaypaTotTolouvTav

OTOUG 5 KapTToug TNG KABe eTTavaAnywng.

2.5.3 Xpwua odpkag Kaptrou
Me Tnv BorBeia Tou xpwuatouetpou Minolta chroma meter (Model CR-400,

Minolta Ltd, Osaka, Japan) mpayuaTtotroii@nke péTpnon Tou XPWUATOG TOU
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@AoI0U Twv KapTrwv. MNa Tov TTPOocdIopIoPd TOU XPWHOTOG €ixe TTponynoOsi
aQAipeCN THAPATOG TOU QYAOIOU PE Tn BoNBEIa aTTOPAOIWT OTOV ICNPEPIVO TOU
Kaptmou. To XPWHATOUETPO pubuioTnKe €101 WOTE va Aaupdavovtal dUo
METPAOEIC YIa KABe KapTrd TNG eTavAAnyng. Ao TIG dUO PETPROEIS OTOV KAOE
KOPTTO TTPOEKUTITE O JECOG OPOG TWV TTAPAUETPWYV L*, a* kai b*. Mpiv atrd kdbe
METPNON YIVOTAV BaBuovounon Tou opydvou JeE TNV Xpron aoTrpou Kal paupou
TAakidiou. To L* avTioToIxei 0TV QWTEIVOTNTA KOl AapBavel TiuéG atrd 0 (uaupo)
€wg 100 (Aeukd). H TapdueTpog a* ptropei va gival BeTIKN 1 apvnTikr. Av 1o a*
AauBavel BeTIKEG TINEG TOTE deEiXveEl TTPOG TNV KOKKIVR KATEUBUvVON &vw av
AauBavel apvnTikEG TIMEG Oeixvel TNV TIpAcivn KateuBuvon. AvTioToixa n
TTapApeTpog b* AauPdvel BeTIKEC Kal apvNTIKEG TIMEG WE TIG BETIKEG va
QVTIOTOIXOUV OTO KiTPIVO XPWHA Kal TIG APVNTIKEG VA AVTIOTOIXOUV OTO MTTAE

XPWHA.

2.5.4 2KAnpoTNTA KOAPTTOU

Me Tnv Xprnon €vog atro@AoIWTH  TTPAYUATOTTOINONKE apaipecn AoIoU OTIG
OUO TTAEUPEG TTOU BpioKovTav avTiBETa KATA PNKOG TNG MEYAANG DIQUETPOU TOU
KapT1Tou. Na Tov Tpoadiopioud TNG OKANPOTNTAG XPNOIMOTTOINONKE NAEKTPOVIKO
TreveTopeTpo Turoni (53205 Digital Fruit Pressure Tester, Forli, Italy) pe éupoAo
dlapéTpou 8,9 mm. Ze kKABe KaPTO AauPdavovTav dUO UETPNOEIC OTA OnuEia
OTTOU €iXe apaipedei 0 PAOIOG v aav TEAIKN TIUA KATaypa@dTaV 0 JECOG OPOG

TWV OUO PETPHOEWV.

Eikéva 3. MéTpnon Tng okAnpoTNTAG 0APKAG.
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2.5.5 TIAGTOog AEUKOU TOU KOPTTOU
O1 kapTroi KABe WETAXEIPIONG TEPAXIOTNKAV EYKAPOIO OTO ONUEIO OTTOU
TTapPATNEOUVTAV TO WEYAAUTEPO TTAGTOG. ‘ETTeira Trpaypartotroinénke pétpnon

TOu TTAATOUG TOU AEUKOU KEVTPOU E T PonBeia NAEKTPOVIKOU TTaXUUETPOU.

2.5.6 AIOAUTWYV ZTEPEWV ZUCTATIKWYV KAPTTOU

Me Tnv €¢aywyr) Tou XUPOU TwV KAPTTWV atTd KABE PeTaxeipion £yive HETPNOoN
NG % TTEPIEKTIKOTNTAG TWV OIAAUTWYV OTEPEWV CUOTATIKWY. 2&€ KABE uETpnon
TOTTOBETOUVTAV TTOOOTNTA XUMOU OTO PAKO TOU BIABAACIONETPOU £TOI WOTE VA
oAokANpwOei N pérpnon. O XUhOg avTioTolxouoe KABe @opd OTO OUVOAO TWV
KAPTTWYV TNG KABE eTTaVAANWNGS Kal Ta atToTeAéopaTa AappBdavovTtav o€ TTooo0To
% o€ Babpoug Brix. O kKaBopIoPOSG TNG TTOCOTNTAG TWV OIGAUTWYV OTEPEWV
OUCTATIKWY OTNV TTApATTavw OladIKacia €yIveE PE XPriOn TOU NAEKTPOVIKOU

d1aBAaciopeTpou ATAGO (Pocket Refractometer Pal-1, Tokyo, Japan).

Eikéva 4. [pocdlopioudg TNG TTEPIEKTIKOTNTAG 0€ AZY.

2.5.7 OguTnTOa KAPTTOU

MNa N H€ETPNOoN TNG 0LUTNTAG ANPONKE TTOCOTATA XUMOU atrd TOUG KAPTTOUG ion
ME 2 g. H TToodétnTa aut AaupBavetal Je Tn Bornbcia mITéTag Kal TOTToBETHONKE
oe ToTAPI (€ocwg. 'Emeita €yive apaiwon PeE 18 g aTTioviIOpéVOU VeEPOU.
Mpayuatotroindnke TITAOSOTNON TOU HEiypaTog Twv 20 g pe didAupa NaOH
ouykévipwong 0.1 M pe mrexdperpo Hanna Instruments (HI 9024 Ph meter
Woonsocket, RI, USA). péxpr Tnv évdeitn pH=8,2, iy pH otnv otroia éxel
TTPayPaTOTTOINGEI £COUDETEPWON OAWV TWV 0&EWV TOU BIAAUUATOG. 2TNV TIUN

auTtr} Tou pH yivotav kataypa®r tng oodTnTag dioAuparog NaOH T1Tou €ixe
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KatavoAwoBei. TENog pe TN Xprion KAtAAANANG €&iowong Kal OUVTEAEOTN N

0&UTNTA TOU XUHOU EKPPACTNKE O€ % TTEPIEKTIKOTNTA KITPIKOU OEEOG.

2.5.8 =npd ouoia Kap1ToU

MNa 1N pérpnon Tou TTooooToU % ¢nPAg ouciag Tou Kaptrou EyIve apXIKA
TEMAXIOUOG TWV KAPTTWY TNG KABE eTavaAnywng. Opiouéva Tuxaia TENAXIA TTOU
TIPOEKUTITAV OTTO TNV KABE JETAXEIPION TOTTOBETOUVTAV OE MIKPEG XAPTIVEG
Onkeg. 210 OTASIO QUTO TIPAYMATOTTOIOUVTAV KAl N TTPpwTn CUyIon yia Tov
UTTOAOYIONO TOu VWwTToU Bdpouc. ‘Etteima ol XApTIveg BKeg pe Ta TEPAXIQ TTOU
Xpnoigotroinénkav  yia TN PETPNON Tou VWTTOU BAPOUC TWV  KOPTTWV
TOTTOBeTABNKAV 0€ Poupvo aToug 80 °C yia 72 wpeg €W OTOU aTTo¢NPABOoUV.
Me 1O TTEPOAG TWV 72 WPWV AAPBAvVoVTAV OI XAPTIVEG BNKEG ME TA KOUMUATIO TWV
KAPTTWYV TNG KABE PETAXEIPIONG YA TOV TTPOCOIOPIoHO TOU {npou Bapous. TEAOG
0 TTPOC0dIoPIoTPOG TOoUu TTooooToU (%) ENPAG ouaiag uttohoyifovtav pe dlaipeon
TOU ¢npou atrd 1o vWwTTO BApog Kal TTOANATTAQCIAoUO TOU ATTOTEAEOHUATOS TNG

dlaipeong autng pe 1o 100.

2.6 KAipaTtoAoyikég ouvOnkeg

O1 miyég TG péong Bepuokpacoiag, TNG €AAXIOTNG Kal TNG MEYIOTNG TIMAG
Bepuokpaciag KABe PAva, TNG HEONG OXETIKAG uypaoiag aAAd Kal To UYog Tou
UETOU TNG KAAANIEPYNTIKAG TTEPIOOOU TTOU £QAPUOOCTNKE TO TTEIPANA CUANEXONKAV
amdé TNV 1oTo0eAida TG EBvikAc MetewporoyikAc YTnpeoiag. O
METEWPOAOYIKOG OTaBPOG €ival évag Davis Vantage Vue o otoiog ntav

EYKATEOTNUEVOG OTNV TTEPIOXH TNG AYIAG.

Mivakag 1: Méon péyiotn Kai eEAAxIoTn TIPA Beppokpaaciag, ammdAuTn YEyIoTn Kal EAGXIOTN Kal
Uyog BpoxdTTwong yia 1o £1o¢ 2021.

Mrveg Tmax Tmin ATTOAUTN ATTOAUTN Bpoxn
MEYIOTN eAGXIOTN (mm)
lavoudpiog 11,3 3,0 18,6 -6,7 61,6
deBpoudpiog 13,4 2,5 20,2 -6,8 21,2
MdapTiog 13,9 3,2 20,4 -2,2 142.8
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ATrpiAiog 17,7 6,8 26,7 -0,9 31,6
Mdiog 25,3 12,6 311 9,0 15,6
louviog 29,1 16,0 38,0 8,5 11,8
louAiog 32,9 20,3 37,7 17,6 38,8

AuyouoTog 33,1 19,8 41,4 16,8 40,6
2ETTEUPRPIOG 26,6 15,0 34,4 8,0 61,0
OkTWwpRpIOg 17,5 9,5 22,7 6,0 132,2
NoéuBplog 14,9 7,3 20,7 1,1 52,2
Aeképppiog 10,7 2,6 18,6 -3,6 69,0

2.7 ZTATIOTIKA avaAuon

H avdAuon Twv ammoTeAeCPATWY TIpayuatoTroinenke pe avaAuon Tng
TTAPOAAGKTIKOTNTOG ME €vav TTAPAYOVTA, TN MUETAXEIPION, ME TO TTPOYPAMUA
SPSS (SPSS 26.0, Chicago, U.S.A.). O dIaxwpIOhOG TwV HECWV OpwV
OAOKANPpwONkKe pe TN uEB0SO Tukey kal TBavOTNTa AdBoug 5%.
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3. AtmroteAéopara

3.1. NedpuTa TpéPva aKTIVISIAG

A6 TNV e@appoyn Twv BIOSIEYEPTWY N OTToIa TTpayuaTtoTToIfenke otng 30

ATrpiAiou, 28 Maiou, kal 28 louviou TTpoékuyayv Ta TTAPAKATW ATTOTEAETHUATA.

3.1.1 MAkog BAacTou

2Ta veOpuTa TTpEUva TToikIAiag Hayward n pétpnon Tou TTPayPaTOTToINONKE
oTIG 17 louAiou 2021 £6€i1ge OTI OTA TTPEPVA TTOU E€iXE EQPAPUOOTEI DIGQUAAIKA
Miypa B1odieyepTwv pe udATOBIOAUTO NITTACUA EiXav HEYOAUTEPO PNKOG BAaoTOU

o€ oxéon Pe Toug BAacToug Tou papTupa (Miv. 3.1.1).

H pétpnon mou mrpayparotroinénke otig 19 AuyouoTtou 2021 £9¢ci1Ee OTI OTA
TIPEUVA TTOU EiXE EQPAPPOOTEI DIAPUAAIKG piypa BiodleyepTwyv Pe udaTOdIAAUTO
AiTraopa gixav PeyaAuTepo PAKOS BAOOTOU Ot oxéon PE Toug BAacToug TOu
MapTupa (Miv. 3.1.1).

Mivakag 3.1.1 MAKog BAACGTOU TwV PETAXEIPICEWY TOU NAPTUPA KAl TWV QUTWV GTA OTToia
gixav epapuooTei pe dla@UAAIKA epapuoyn ol BlodieyépTeg Axekelp, Amino-16 g cuvduaouo

ME KPUOTAAAIKG udaTodiaAuTd Aitracpua (20-20-20) katd Tn didpKela TOU KAAOKaIPIoU OTIG
17/07/2021 ko 19/08/2021.

MeTayxeipion MnRkog BAaoToU (cm) | MRkog BAaoTou (cm)
17/07 19/08
MdapTupag (Co) 65,0b 73,8b
BiodieyépTng 85,6a 107,3a

ZNMAVTIKOTNTA

*kk

**%x

Ala@opeTikd ypdupaTta eviog TnG idlag aTAANG UTTOONAWVOUV CTATIOTIKWG ONUAVTIKEG
OI1aPOPEG HETAEU TWV PETAXEIPICEWV CUPPWVA JE TO KPITApIo Tukey (p < 0,05).

*kk

ZnUavTikOTNTA:

etmimedo onuavTikotnTag 0,001.

3.1.2 Augnon pikoug BAaoTWV

YT1roAoyioTnke n augnon Tou uAkoug Twv BAaoTwy atrd Tig 17 louAiou 2021

MEXP! TIC 19 AuyoucoTou. Ta TTPEPVA OTA OTTOIA E€iXE EQAPUOOTEI DIAPUAAIKA

Miypa BiodieyepTwy 2021 TTapouciacav upnAdTEPO TTOCOCTO AUENONG TWV

BAaoTwyv og ouykpion Pe Toug BAaoTOUG Tou pdpTtupa (Miv. 3.1.2).
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Mivakag 3.1.2 NooooTiaia augnon Tou pAkoug BAacTol atrd Tig 17 louAiou péxpr TIG 19
AuyouaTou 2021 Twv PETAXEIPICEWY TOU JAPTUPO KAl TWV QUTWY OTA OTToia €ixav eQapUOOTEi
ME SlIaQ@UAAIKA epappoyr ol BlodieyépTeg Axekelp, Amino-16 e cuvouaoud Pe KPUOTAAAIKO
udatodiaAuTé AiTtacua (20-20-20).

MeTaxeipion Augnon pikoug BAaoTtou (%)
(louAlog éwg AUyouoToG)
MdpTupag (Co) 14,2b
BiodigyépTng 25,6a
ZNMAVTIKOTNTA ek

AIa@OPETIKA YPAUUATA EVTOG TNG id10G OTAANG UTTOONAWVOUV OTATIOTIKWG ONUAVTIKEG
O1aPOPEG HETALU TWV PETAXEIPIOEWV GUUPWVA WE To KPITAPIo Tukey (p < 0,05).
ZnuavTikoTnTa: *** emrimedo anuavtikotnTag 0,001.

3.1.3 Ap10u6g eUAAWYV

2Ta veOQuUTa TTPEPVA TToIKIAIOG Hayward n yéTpnon TTou TTPAYHOTOTTOINONKE
oTI¢ 17 louAiou 2021 £6€i1ge OTI OTA TTPEPVA TTOU €iXE EQPAPUOOTEI DIGQUAAIKA
Miyua BlodieyepTtwv e udATOBIOAUTO AITTacpa €ixav HEYOAUTEPO  aPIOUO

QUAAWV o€ oxéon Pe Tov aplBPo UAAwY Tou pdpTupa (Miv 3.1.3).

Mapouolo atroTéAeoua KATEDEIEE KAl N YETPNON TTOU TTPAYMOTOTTOINONKE OTIC
19 AuyoucoTou 2021, 61T0oU OTa TTPEPVA TToIKIANIaG Hayward TTou €ixe EQapuooTEi
OI0QUAAIKG piypa BlodieyepTwyv Pe udaTodIOAUTO AITTaoPA gixav PEYOAUTEPO
apIBud QUAAWYV o€ ax€on pe Tov apiBud @UAAwV Tou pdptupa (Miv 3.1.3).
Mivakag 3.1.3 ApiBu6g @UAAWVY BAACTOU TWV PETAXEIPICEWV TOU JAPTUPA KAl TWV QUTWYV OTA
oTroia gixav epappooTei pe SlaQuUAAIKA e@appoyr ol BlodieyépTeg Axekelp, Amino-16 og

ouvduaopd pe KpUoTAAAIKS udaTodIaAuTo AiTracpa (20-20-20) katd Tn dIGpKEIa Tou
kaAokaipioU oTig 17/07/2021 kai 19/08/2021.

MeTayxeipion Ap10u6g @UAAWYV Ap106g @UAAWYV
17/07 19/08
MdpTupag (Co) 10,5b 13,1b
BiodigyépTng 151a 23,1a
ZNMAVTIKOTNTA Frk el

Ala@opeTikd ypduparta eviog TG idlag aTAANG UTTOONAWVOUV CTATIOTIKWG ONUAVTIKEG
OIaQOPEG HETALU TWV PETAXEIPIoEWV CUPPWVA PE TO KpITAplo Tukey (p < 0,05).
2nuavTikoTnTa: *** emrimedo onuavtikotnTag 0,001.
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3.1.4 Augnon apiBuou @UAAwWV

Ta TTpéPva OoTa OTTOIa €iXE EQPAPUOOTEI DIAPUAANIKA piyua BlodieyepTwy oTIg 17
louAiou 2021 kai 19 AuyouoTou 2021 eixav yeyaAuTtepn auénon Tou apiBuou
TWV QUANWV o€ OUYKPION JE Ta QUTA Tou udpTtupa (Miv 3.1.4).

Mivakag 3.1.4 AU¢non Tou prAkoug BAacTou KaTd Tnv didpkeia louAiou ye AlyouoTo To
KaAokaipl Tou 2021 TwvV PETAXEIPITEWV TOU HAPTUPA KAl TWV QUTWV OTA OTTOIa Eixav
epappooTei Pe dla@uAAIKR epappoyn ol BlodieyépTeg Axekelp, Amino-16 o€ cuvduaauo e

KPUOTAAAIKG udaTodiaAuTtd Aitracpa (20-20-20) katd Tnv dIApKEIa TOu KAAoKaipioU OTIG
17/07/2021 kai 19/08/2021.

MeTayxeipion Augnon apiBuou UAAwV (louAlog
£€wg AuyouoTog)
MdpTupag (Co) 26,6b
Bi1odigyépTng 52,2a
ZNMAVTIKOTNTA el

AIa@OpPETIKA YpAUuaTa £VTOG TNG id1ag OTAANG UTTOONAWVOUV OTATIOTIKWG ONPAVTIKEG
OIOQPOPEG PETAEU TWV PETAXEIPITEWY CUPPWVA PE To KpITAPIo Tukey (p < 0,05).
ZnUavTikeTnTa: *** eTTiedo anuavTikotnTag 0,001.

3.1.5 MAKog pecoyovaTtiwy d1aoTnUATWY

2Ta veopuTa TTPEPva TTolkINiag Hayward n pétpnon TTou TTPayhaTOTToIN0NKE
oTIg 17 louAiou 2021 £€dei1ge OTI OTA TTPEPVA TTOU EiXE EQPAPUOOTEI DIAPUAAIKG
Miypa Biodieyeptwov  pe  udaTIOBIGAUTO AiTTACca  €iXav MPIKPOTEPO WAKOG

pMeooyovaTiwv o€ oxéon ue Toug BAaoToug Tou paptupa (Miv 3.1.5).

H pétpnon mou mrpayparotroindnke otig 19 AuyouoTtou 2021 £€9¢ci1Ee OTI OTA
TIPEUVA TTOU EiXE €QAPPOOTE SIAQUAAIKG piyua BlodieyepTwv pe udaTiodIaAUTO
AiTTaopa gixav YIKPOTEPO PNAKOG ECOYOVATIWY O€ OXEon ME TOUG BAAOTOUG TOU

MapTupa (Miv 3.1.5).

Mivakag 3.1.5 Mnkog pecoyovatiov S106TNUATOV TOV LETOYEIPICEDV TOV LAPTUPO KOl TOV GLTOV
ota omoia lyov QapUooTel pe S10QLAAIKT epappoyn ot frodieyépteg Axekelp, Amino-16 og
GLVOVAGUO [LE KPUOTOAALKO VOATOdAVTO Almaca (20-20-20) Katd TNV S14pKELR TOV KOAOKOLPLOD
otig 17/07/2021 xan 19/08/2021.

Metayeipion Mnkog Megooyovatiov Mnkog Mgooyovatiov
(cm) 17/07 (cm) 19/08
Maprtvpag (Co) 6,30a 5,70a
Buoodweyéptng 5,82b 4,84b
INUOVTIKOTNTO ** falokal
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A QopeTiKd YpAppoTo eVTog TG 010G GTHANG VTOSNADVOLY GTATIGTIKMG ONUAVTIKEG SPOPES PETAED
TV UETOYEPICEMV GOUP®VO [ TO kprTnpto Tukey (p < 0,05).
Inuavtikotnto: ** eninedo onuavtikotnrog 0,01 kot *** eninedo onuavticodtntag 0,001.

3.2 NMapaywyika Trpépva

ATIO TIG UETPAOEIG TTOU TTPAYHATOTIOINBNKAV KATA TNV EUTTOPIKI) CUYKOUION
KApPTTWV akTIvIdiou TToIKIAiag Hayward atro TTpéuva oTa OTToid €iXE EQAPPOOTEI
dakTUAiwan, dITTAA xapayr Tov Mdio Tou 2021 pia eBdoudda perd Tnv dvBion

Kl a1TO TOUG JAPTUPES TTPONABaV Ta TTAPAKATW ATTOTEAEOUATA.

3.2.1 NoooTIKA XaPAKTNPICTIKA OKTIVISiWV
Kard Tnv €EPTTOPIKA OCUYKOMION TwV KAPTTWV OKTIVIOIAG Ol KAPTToi TToU
TIPOEPXOVTAV ATTO TTPEPVA TTOU €iXE EQAPUOCTEI DAKTUAIWON €iXav HIKPOTEPO

Bapog oe oxéon Pe Toug KapTroug Tou paptupa (Miv 3.2.1).

Ta akTividlo TTPEUVWY OTA OTToI0 €iXE €QPAPUOCTEI OITTA Xapayn E€ixav
MIKPOTEPO PBAPOG O€ OXEON KE TOUG KAPTTOUG aTTd Ta TTPEUVA Tou papTupa (Miv
3.2.1).

O1 KapTToi TTOU TTPOEPXOVTAV ATTO TTPEUVA TTOU €iXE €QAPUOOTEI BAKTUAIWON
gixav peyaAuTepo BApog oe Oxéon ME TOUG KAPTTOUG TTPEMVWV TTOU EiXE

epappooTei dITTAN xapayn (Miv 3.2.1).

Oocov agopd TNV  OKANPOTNTO OAPKOG TWV KAPTTWV TA OKTIVIdIa TTou
TIPOEPXOVTAV OTTO TIPEPVA OTA OTToia €iXe €papPOOTEi dAKTUAIwWGON Eeixav
MEYAAUTEPN OKANPOTNTA CAPKAG OE OXEON WE TOUG KOPTTOUG TOU PapTupa. To
id10 OUVEPN KAl PE TOUG KOPTTOUG TTPOEPXOMEVOUG ATTO TTPEUVA OTA OTTOIx
epapuoéoTnKe JITTAR Xapayr Ta oTToia gixav peyaAuTepn okKANPOTNTa 0APKAG O€
ox€0n ME Toug KapTroug Tou papTupa (Miv 3.2.1).

H okAnpdTNTa 0APKAG TWV AKTIVIOIWY OTA TTPEUVA TWV OTTOIWYV EiXE EPAPPOOTEI
QaKTUAIWON €ixav EAAQPWS PEYOAUTEPN OKANPOTNTA CAPKAG OE OXEON WUE TOUG

KAPTTOUG TV TTPEPVWYV OTTOU eQapudoTnKe dITTAA xapayn (MMiv 3.2.1).

To TAATOG AgukoU TwWV OKTIVIOIWV TWV TIPEUVWY OTTOU EiXE EPOAPUOOTEI

OaKTUAiwoN ATav PEYOAUTEPO O€ CUYKPION ME TOUG KAPTTOUG TOU WAPTUPQ.
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EmmimrAéov, o1 KapTToi TIPEPVWV TTOU EixXE EQAPPOOTEI DITTAR xapayn gixav eTTiong

MEYAAUTEPO TTAATOG AEUKOU O€ OUYKPION PE auToug Tou pdptupa (Miv 3.2.1).

To TTAAGTOG AEUKOU TwV AKTIVIOIWY TTOU TTPOEPXOVTAV OTTO TTPEPVA TTOU EiXE
EQPAPMUOOTEI OAKTUAIWON NATAV €AAPPWS HEYOAUTEPO O€ OUYKPION HE TOUG
KAPTTOUG TOU JAPTUPA XWPIG WOTOCO O TINEG va DIOPEPOUV GNUAVTIKA O€ OXEON
ME TO PBApog akTivIdiwv TTOU TTPOEPXOVTaV aTTd TIPEPVA OTA OTToia EiXE

epappoaoTei dITTAN xapayn (Miv 3.2.1).

TENOG, TO TTAATOG TTPACIVOU TWV OKTIVIOIWY OTTOU £QAPUOOTNKE OAKTUAIWON

¢EAaBe pIKpOTEPN TIUN O€ OUYKPION KE TOUG KAPTToUG Tou papTupa (Miv 3.2.1).

O1 KapTTOi TTOU TTPOEPXOVTAV OTTO TTPEUVA OTA OTTOIO €iXe eQApPUOOTE OITTAR
Xapayn €ixav Kal autoi PMIKPOTEPO HEYEBOG o€ OUYKPION ME TOUG KAPTTOUG TOU

MapTupa. (Miv 3.2.1).

To TTAATOG TTPACivOU OTOUG KAPTTOUG TWV TTPEUVWY OTTOU TTPAYUATOTTOINONKE
OakKTUAiwoN ATAV JEYOAUTEPO O€ GUYKPION KE TOUG KAPTTOUG TWV TTPEUVWY TTOU

TTpaypartotroinenke dITTAR xapayn (Miv 3.2.1).

Mivakag 3.2.1 Bapog kaptou (g), okAnpdtnTa odpkag (kg), TTAGTOG AEukoU Twv KAPTTWV O€
gykdpoia Topri(mm) Kal TTAATOG TTPOCiVOU KAPTTWV O€ eyKApala Tour (mm) akTividI&g TToIKINiaG
Hayward Twv PETOXEIPIOEWY TOU PAPTUPA KAl TwWV TIPEUVWY OTA OTTOIa €iXE €QPAPUOOTEI
dakTUAiwon kai dITTAA xapayr) Tov Mdio Tou 2021.

Merayeipion Bapog YKApOTNTO MAdTog IM\étog mpaoivov (MmM)
Kopmov | odpkag (kg) | Aevkod (Mm)
(@)
Maprvpag (Co) 120,7a 3,70b 18,8b 16,5a
AaxTorioon 111,5b 4,39a 21,3a 15,5b
(Ri)
Avti Xopayn 85,8¢ 4,23a 20,2a 14,5¢
(Sc)
INROVTIKOTTO ikl ** *x ekl

Alo@opeTIKG ypAuuaTa eviog TG idiag aTAANG UTTOONAWYVOUV CTATIOTIKWG ONUAVTIKES
OI1aPOPEG HETAEU TWV PETAXEIPICEWV GUUPWVA JE TO KPITApPIo Tukey (p < 0,05).
ZnuavTikoTnTa: ** eTTimedo anuavTikotnTag 0,01 kai *** gmmitredo onuavTikétnTag 0,001.
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3.2.2 MolIoTIKA XAPAKTNPICTIKA KAPTTWYV

Ta akTIvidia TwV TTPEUVWY TTOU €iXe EQAPUOOTEI OAKTUAIWON €ixav PIKPOTEPO
TTOO00TO 0€ AXY 0€ OUYKPION ME TOUG KAPTTOUG Tou pdpTupa. AvTiBeta, ol
KAPTTOi TWV TIPEPNVWY TTOU €QAPUOOTNKE OITTAN xapayrn e€ixav eAa@pwg
MEYAAUTEPO TTOC0O0TO AZZ O OUYKPION ME TOUG KAPTTOUG Tou papTupa (Miv
3.2.2).

O1 KapTroi TV TTPEPVWY TTOU €iXe €QPAPPOOTEI DAKTUAIWON €ixav HIKPOTEPN
TTEPIEKTIKOTNTA O AXZ 0O& OUYKPION HE TOUG KAPTTOUG TIPEUVWYV  OTTOU

eQappooTnke dakTuAiwon (Miv 3.2.2).

ATIO Ta OTTOTEAECPATA TWV UETPAOEWV TTPOEKUYE OTI N OLUTATA TWV KAPTTWV
TTOU TTPOEPXOVTAV ATTd TTPEUVA OTA OTToIa €iXE eQAPPOOTEI OAKTUAIWON ATAV
MEYOAUTEPN O€ OUYKPION WE TNV 0EUTNTA TWV KAPTTWYV TOU PApTupa. Etriong, n
TIUA TNG 0EUTNTAG ATAV PEYOAUTEPN OTOUG KAPTTOUG TWV TTPEUVWYV TNG BITTARG

Xapayng o€ oxéon PE auTr TwV KapTTwy Tou pdptupa (Miv 3.2.2).

AvAaueoa OTOUG KAPTTOUG TTOU TTPOEPXOVTAV ATTO TTPEUVA TTOU €QAPHOOTNKE
dakTUAiwaon Kai SITTAR xapayr HeyaAUTePN OEUTNTA EiXaV Ol KAPTTOi aTTO TTPEUVA

TToU £QapudoTnKe dakTuAiwon (Miv 3.2.2).

O Aoyog AZ2/Ogutnta trapouciace dlagopd avApeoa OTOUG KAPTToUS TNG
OAaKTUAIWONG Kal TOU PAPTUPO PE TOUG KAPTTOUG TNG dAKTUAIWONG va €Xouv
MIKPOTEPO AOYO O€ OUYKPION WE TOUG KAPTTOUG TOU PAPTUPQ. ATTEVAVTIAG, Ol
KQPTTOi TTOU OUYKOMIOTNKAV OTTO TTPEUVA OTA OTTOIa EQapUOOTNKE DITTAN Xapayn
gixav mapopolo Adyo AZZ/O&utnta o€ oUYKPION KE TOUG KAPTToUG Tou pdpTupa
(Miv 3.2.2).

A6 Ta TTapatrdvw diagaiveTal 611 0 Adyog A2 3/O&UTNTA €ival HEYOAUTEPOG OTA

aKTIViIdIa TNG OITTANG Xapayng o€ ouykpion e autd TnG dakTuAiwong (Miv 3.2.2).

Ooov avagopd 10 TTooooTd 0 =.0. TWV KAPTTWV 01 KAPTToi TNG dAKTUAIWONG
gixav eEAAQPWGS MIKPOTEPO TTOOOOTO O OXEON ME TOUG KAPTTOUG TOU UApTUpPa
(Miv 3.2.2).

O1 kapTroi TNG SITTANG Xapayng ixav Kal auToi JIKPOTEPO TTOCOOTO OE OXEON UE

TOUG KapTToug Tou pdptupa (Miv 3.2.2).
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TENOG avAueoa OTOUG KAPTTOUG TWV UETAXEIPIOEWV TNG DITTAAG Xapayng Kal
OAKTUAIWONG EAAPPWIG PIKPOTEPO TTOCOCTO E€iXAV O KAPTTOi OTA TTPEUVA OTTOU
eQapuooTnKe n OITTAN xapay. Qotéco, pe BAon Tnv OTATIOTIKA avdAuon n
S1apOoPd TWV TINWV OTIG TPEIG HETAXEIPIOEIG OEV NTAV OTATIOTIKWS onuavTikh (Miv
3.2.2).

Mivakag 3.2.2 ZuykEvTpwaon OAIKWY SIGAUTWY OTEPEWV CUCTATIKWYV (AXY), 0UTNTAG KaI
Adyou AX3/OEUTNTO TV KAPTTWYV aKTIVIOIAG TToIKIAiag Hayward, TooooT6 (%) Enpdg ouaiag
(=.0.) Tou €dWAIYOU TUAKATOG TOU KAPTTOU TWV PETAXEIPITEWY TOU NAPTUPO KAl TWV TTPEUVWV
oTa oTToia €iXe epapuoaTei dakTuAiwon kal SITTAAR xapayr| Tov Mdio Tou 2021.

MeTaxeipion AXX (%) | O&uTnTa (%) | AXZ/O8UTNTA Z.0. (%)
MapTupag (Co) 8,5ab 1,70c 4,97a 15,1
AakTuAiwon 8,0b 2,02a 3,96b 15,0
(Ri)
ArrAR Xapayn 8,8a 1,86b 4,74a 14,5
(Sc)
ZNMAVTIKOTNTA * kk rxk NS

Ala@opeTIKA ypdupaTta eviog TG idIag 0TAANG UTTOONAWVOUV OTATIOTIKWG ONUAVTIKEG
OIaQOPEG YETALU TWV PETAXEIPICEWV CUPPWVA PE To KPITApIo Tukey (p < 0,05).
2nuavTikoTnTa: NS pn onuavtikn dlagopd, * etiedo onuavtikétnTag 0,05 kai *** eTmitTredo
onpavTtikétnTag 0,001.

3.2.3 Xpwpa odpKag AKTIVISiwV

Ta akTividla TTOU TTPOEPXOVTAV aTTO TTPEPVA OTA OTToIa €iXE E€QAPUOOTEI
OaKTUAiwaN gixav eAa@puwg peyaAuTepn TiuA L* o€ oxéon Pe TOug KapTroug Tou
MapTupa. ETTopévwg, Ta akTIvidia TNG OAKTUAIWONG ATAV TTIO AVOIXTOXPWHA O€

ouyKpIon YE auTd Tou papTupa (Miv 3.2.3).

EmitA€ov, Ta akTividia TG SAKTUAIWONG ATAV TTIO AVOIXTOXPWHA OTTO AuTd TNG

OITTANG xapayns. AuTtd OQEIAeETalI OTO YEYOVOG OTI Ol KAPTTOI TTOU TTPOEPYXOVTAV
a1To TTPEPVA OTA OTTOIA €iXE EQAPUOOTEI DAKTUAIWON €ixav PeyoAUuTepn TIUA L*
o€ OX£ON ME TOUG KAPTTOUG TWV TTPEUVWYV OTTOU EiXE EQAPPOOTEI BITTAR Xapayn
(Miv 3.2.3).

Ta okTividla a1rd TTPéPva oTa oTroia €iXe e@apuooTei OITTAR Xapayn eixav

MIKPOTEPN TIUA L* o¢ oxéon pe T1a akTividia Ttou pdptupa. Emopévwg n
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Tpayparotroinon dITTANG xapayng odrynoe € TTI0 OKOUPOXPWHOUG KAPTTOUG
(Miv 3.2.3).

Ta akTividla atrd TTpEPvVa TTOU €iXe EQappooTei OAKTUAIwON gixav idia Tiun a*
o€ OUYKpPION PE TOUG KOPTTOUG TOU PJAPTUPA PE ATTOTEAEOUA VA €XOUV TOV idI0
TOvo TIpdoIivou XpwpaTtog. QoTtdéoo, Ta akTividia Tng OakTuAiwong eixav
eEAAQPWG HEYOAUTEPN TIUA @* 0 oxéon PE Ta aKTIVidIa TNG BITTAAG XapayAS UE
armoTéAeopa va ecival 1o Tmpdoiva. TEAog, Ta OKTIVIOIO TTPEUVWY  TTOU
EQAPUOOTNKE OITTA Xapayn €ixav WIKPOTEPN TIUA a* o€ OUYKPION ME TOUG
KAPTTOUG TOU HAPTUPO HE QTTOTEAECHO va gival AlyOTEPO TIPACIVA. 2TIG
TTAPATTAVW CUYKPIOEIC WOTOOO BEV UTTHPEAV OTATIOTIKWG ONUAVTIKEG DIOQOPES
(Miv 3.2.3).

2XETIKA PE TNV TIUA b* TTou UTTOdNAWVEI TO KITPIVO XPWHA, Ta akTividia atrd
TIPEUVA OTA OTToIa €ixe eQaPUOOTEl OITTAN Xapayr €ixav TTapouola TiuA b* o€
oUYKPION ME TA AKTIVIOIO TOU PAPTUPA KAl ETTOPEVWG, €iXaV TTAPOUOIO KITPIVO

XPWHA PE TOUG KapTToug Tou pdapTupa (Miv 3.2.3).

Ouoiwg, ol KapTroi Twv TTPEUVWY OTTOU TTPAYPATOTTOINBNKE OITTAN Xapayn
gixav eAa@pwg peyaAuTepn TIuA b* og cuyKkpion PE TOUG KAPTTOUG TOU UApTUpad
ME ATTOTEAEOHA VA £XOUV EVTOVOTEPO KITPIVO XPWHA, dlIa@opd wWoTOCO TToU OEV

gival oTamioTIKwG onuavTikA (Miv 3.2.3).

Ta akTividla TTPEUVWY TTOU TTPAYMOTOTTOINONKE BAKTUAIWON €ixav eAa@Pug
MeEyaAUTePN TINNA b* o€ oxéon pe Ta akTIvidia TTOU TTPOEPXOVTAV ATTO TTPEUVA
TTOU €iXE €QAPMPOOTEi DITTAN Xapayr yeyovog TTou UTTodnAwvel 0TI Ta aKTIVIOIA
TNG SAKTUAIWONG €ixav EVTOVOTEPO KITPIVO XPWHA, HE TNV dl1a@opd TOUG WOTOCO
va unv gival otatioTikwg onuavtikn (Miv 3.2.3).

Mivakag 3.2.3 Xpwyua odpkag L*, a* b* twv kapmwv akTivididg TToikiAiag Hayward Twv

METAXEIPICEWY TOU PAPTUPA KaI TWV TTPEUVWY OTA OTToIa EQAPPOCTNKE dAKTUAIwON Kal SITTAR

xapayn Tov Mdio Tou 2021.

MeTaxeipion Xpwua odpkag | Xpwua odpkag | Xpwupa odpKag
L* a* b*
MapTtupag (Co) 62,5a -14.8 37,3
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AakTuAiwon 63,8a -14,8 38,2
(Ri)
AitAR Xapayn 59,8b -14.4 37,7
(Sc)
ZNMAVTIKOTNTA Frk NS NS

AIA@QOPETIKA YPAUUATA EVTOG TG idIaG OTAANG UTTOONAWVOUV OTATIOTIKWG ONUAVTIKEG
O1a@OPEG HETALU TWV PETAXEIPIOEWV GUUPWVA WE TO KPITApPIo Tukey (p < 0,05).
ZnuavtikotnTa: NS pn onuavTikr] diagopd, 05 kai *** etitredo onuavtikétnTag 0,001.

3.2.4 MoooTIKA XaPAKTNPICTIKA KANMATIOWV

Ooov agopd Ta TTOCOTIKA XAPAKTNPIOTIKA TwV KANUATidwy OTTou PETPRBnKav
TO BAPOG KAQBEUTIKWYV Kal 0 AOyog Tou BApoug KAADEUTIKWY avd eTTiQAveIa
d1aTouAG KoppoU Ta atroTeAéopata ATav Ta €6AG. To BAPOG KAADEUTIKWY aTTd
TIPEUVA OTA OTTOI0 £QAPUOOTNKE BAKTUAIWON ATAV UIKPOTEPO OE OXEON ME TO

Bdpog kKAadeuTIKWYV Tou papTupa (Miv 3.2.4).

Ouoiwg, 10 PAPOG TwV KAAOEPEVWY  KANPATIOWY Twv TIPEUVWY  OTTOU
TTpayuaToTToINONKE SITTAR Xapayr ATAvV Kal autd PIKPOTEPO O OUYKPION ME TO

Bapog kKAadeuTikwyv Tou papTupa (Miv 3.2.4).

O1 TIéG TOU BAPOUG KAADEUTIKWV PETALU TWV TTPEPVWY TNG OAKTUAIWONG Kal
NG OITTARG Xapayng EAape TTapOPOIEG TIMEG PE AiyO PEYOAUTEPO TO BAPOG TWV
KAQOEUEVWY  KANUaTidwv Tng OakTuAiwong o€ oxéon deE TO PBAPog Twv

KANpaTidwyv TnG dITTAAG xapayng (Miv 3.2.4).

Ta ammoTeAéopaTa TTOU TTPOEKUWAY ATTO TNV PETPNON Tou BAPOUG KAABEUTIKWYV
OEV EUPAVIOAV CNUAVTIKEG DIAPOPES ME TA ATTOTEAECUATA TTOU TTPOEKUYAV YIA
Tov Adyo TOU PBdApoug KAABEUTIKWV ava em@QAaveia dIaTouAg Kopuou.
2UYKEKPIUEVA, O AOYOG TOoU PBApoug KAADEUTIKWY avd ETTIQAVEIQ OIATOUAG
KOPMOU TWV TIPEPVWYV TTOU €£QAPUOOTNKE OAKTUAIWON NATAV MIKPOTEPOG OF

ouykpion Pe Tov Adyo Tou pdptupa (Miv 3.2.4).

Opoiwg, 0 Adyog Tou BAapoug KAASEUTIKWY ava eTTIQAvEIa dIOTOUNG KOPUOU TWV
TPEUVWY OITTANG XapayAG ATavV PIKPOTEPOS O€ OUYKPIoN ME TOV AOGYyO TOu
MapTupa (Miv 3.2.4).
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TENOG, 0 AOyogG Tou BApoug KAADEUTIKWY avd eTTipAavela diIaToung Kopuou ATav
MEYAAUTEPOG O€ OUYKPIOT ME TOV AOYO TWV TTPEUVWYV TNG OITTANG Xapayng (Miv
3.2.4).

Mivakag 3.2.4 B&pog KAASEUTIKWV Kal AOyoS BAPOUG KAABEUTIKWY TTPOG TNV ETTIPAVEIX

OIaTONNG TOU KOPHOU TWV PETAXEIPIOEWY TOU HAPTUPA KAl TWV TIPEUVWY OTA OTTOIa

£QaPUOOTNKE BAKTUAIWON Kai OITTAR Xapayr Tov Mdio Tou 2021.

MeTayxeipion Bdapog KAaSeUTIKWV Bapog
(kg) KAaSeuTIKWV/ETTIQAvEIa

S1aTOMNG KOPpUOU

(9/cm?)
MdapTupag (Co) 1,94a 16,1a
AakTuAiwon (Ri) 1,66b 15,0ab
ArrrAl Xapayn (Sc) 1,61b 14,7b
_— *

ZNMAVTIKOTNTA

AIa@OpPETIKA YpAUUaATa £VTOG TNG id1ag OTAANG UTTOONAWVOUV OTATIOTIKWG ONUAVTIKEG
OIOQPOPEG PETAEU TWV PETAXEIPIoEWY OUPPWVA PE To KpITApIo Tukey (p < 0,05).
ZnuavTikoTnTa: * eTiredo onuavTtikétnTag 0,05 kai *** emmitredo anuavTikéTnTag 0,001.
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ZuiATnon

H diaxeipion 1ng BAGoTnong ota did@opa oTAdia avdaTtiTugng TnG aKTIVIOIAG
atroTeAEl Kaiplo {ATNUa yia TOug Trapaywyoug. H emtdyxuvon tou puBuou
QVATITUENG KaTA Ta apXIK& oTddia £yKATAOTAONG TOU QUTOU OTOV OTTWPWVA
KpiVETQI aTTAPAITNTN ME KUPIO OKOTTO ThV dnMIoupyia eUpwOTWY QUTWY TToU Ba
gival IKava va dwoouV IKAVOTToINTIKA TTapaywyr aAAd Kal va uTtooTnpigouV tnv
nETNUEVN TTapaywyr]. AvTiBeTa, ye Tnv €icodo TOU @QUTOU OTNV TTapaywyn
ETMIOIWKETAI N TTAPEUTTOBION TOu £viovou puBuou BAdotnong. H mTpooTtrdBeia
avaoxeong TnG BAAOTNONG o@eileTal 0TO yeYovog OTI Ta QUTA TNG TTOIKIAIOG
Hayward Ttapoucialouv €vtovn BAQOTIK) avaTrTuén n otroia  dnuioupyei
ouvOniKeg oKioong oToug Kaptroug (Lancaster and Macrae 2000). H avattuén
TWV KANUaTidwv emITTAéOoV dnuIoupyei OUVOAKES avTaywVIOPOU WG TTPOG TNV
TTPOANWN Twv BPETITIKWYV OUCIWV attd Toug TTapayouevoug Kaptrous. ‘ETol, n
eKTETAMEVN PAAOTNON UTTOPEI va €TTnpedoel apvnTIKG TO0O0 TO PEYEBOG TNG
TTOPAYWYNS 000 KAl TA TTOIOTIKA XOPAKTNPIOTIKA Twv KAPTTWV. H apvnrikn
emidpaon NG BAGOTNONG OTO UWOG TNG TTAPAYWYNS €ival TTOAU TOavo va
OQEIAETAI OTO YEYOVOG OTI TO SUVANIKO AVATITUENG TWV KAPTTWY va KaBopileTal
Kara tnv évapén tng avdamTugng Tou Kal KAatd Tnv OIAPKEID TWV TTPWINWV
oTadiwv TNG KUTTAPIKAG diaipeons (Grossman and Dejong 1994). ETTopévwg, N
évapén TnG Kaptrodeong KaTé TNV TTEPIodo augnuévou pubuou avdaTTugng Twv
KANPaTidwv ptropei va cupPBAAAEl onuavTIKG oTnv dIauOpPwWaon Tou TEAIKOU
MEYEBOUG Twv TTapayopevwy Kaptrwy. O apvnTiKES ETIOPACEIC TTOU PUTTOPEI va
EXEl 0 augnuévog pubuds BAAOTIKAG avaTITUENG OUVOEOVTal PE TV KATAVOURA
Twv udatavOpdkwyv. H katavoul Twv udatavlpdkwyv €viog Tou @UTOU
aKOAOUBEi pia oglpd TTPOTEPAIOTNTAG e BAon TNV IKAvOTNTA ATTOPPOPNONG TOU
até Ta OIAPOoPa TUNAHATA TOU QUTIKOU opyaviopou. Me Bdon tnv ceipd auTh
KATavoPNG Twv udatavOpdkwyv Oiagaivetal 6Tl KapTToi kKal BAaoToi €xouv
TTOPOMOIEG AVAYKEG OE ATTOPPOPNCN UBATAVOPAKWY PE ATTOTEAECUA N ETTIPPON
Tou €vOg OTO GAAO va eival apketd évrovn (Minchin et al. 2010). Oi
AAANAETIOPACEIC TTOU avapépBnKav TTaPATTAVW GUVNYOoPOUV OTO CUUTTEPOCHA
OTI yIO TNV TTOIOTIKA KAl TTOOOTIKA BEATIWON TWV TTAPAYOUEVWY TTPOIOVTWY Eival
atmapaitnTn N €€ac0@AAIOn 100PPOTTIAG METAEU TNG TTAPOXAG OPETTTIKWY OUCIWV

atro TIC TINYEC PWTOOUVOEONG (PUAAQ) TOGO OTOUG AVATITUCOOUEVOUG KAPTTOUG
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000 Kal 0Toug Véoug BAaoToug. To 100fUyI0 AUTO, OTAV TTAPOXH KOl KATAVOUN
TWV QWTOCUVOETIKWYV TTPOIOVTWY, Oev Ba ETTPETTE va £TTNPEACETAI APVNTIKA EiTE
atrd TNV UTTEPPBOAIKN) KapTrogopia 1 au¢nuévn PAaoTikh avatrtuén (Lai et al.
1989). ‘E101, Ta TEAEUTAIQ XpOVIO avaTTTUuXBnKav oUyXpoveg pEBodol diaxeipiong
TWV B0AWV TWV TIPEPVWYV AKTIVIOIAG ATTOOKOTTWVTAG OTNV €CAAEIPN Twv
apvNTIKWV €mMOPACEWV TNG UWNANRG PAACTIKAG avaTiTuéng o€ PAPog NG
TToIOTNTAG KAl TTOOOTNTAG TWV KAPTTWYV. TNV TTapouoa PEAETN diepeuviOnkayv
ol €MOPACEIS TTOU UTTOPEI VA €ixav OUO KAAMEPYNTIKEG TEXVIKEG, AUTH TNG
OaKTUAIWONG Kal auTr} TNG OITTANG Xapayng, 0TNV BAACTIKI AQVATITUEN TWV QUTWV
KAl OTA XOAPOKTNPEIOTIKA TWV TTOPAYOUEVWY KAPTTWV. =€EKIVWVTAG, ME TNV
eTTidpacon trou eixav ol dUo PéBodol oTnv PBAACTIKA avaTITUEN TTAPATNPNONKE
MEiwon Tou BApoug Twv KAABEUEVWY KANUATIOWY o€ oXéon ME TIG KANUATIOES
TTOU TTPOEKUWAV ATTO T QUTA Tou pdaptupa. H pegiwon autr) Tou Bapoug oTa
TPEUVA TTOU EQAPPOOTNKE N a@aipeon evog TUAUATOG (OAKTUAIwWGON) 1 N TOMN
(xapayn) kal oTIG dUO TTEPITITWOEIG TTEPIMETPIKA TOU PAOIOU XWPIG va NUIWBEI
TO EUAWPAO PTTOPEI va OQEIAETaI OTNV ETTIOPOACN TWV WETAXEIPICEWY OTNV PON
TWV  QWTOOUVOETIKWY TTPOIOVTWY. 2ZUYKEKPIMEVA, O WHETAXEIPIOEIG QUTEG
MTTOPOUV  va  AuENOOUV  TIG CUYKEVTPWOEIG KAl OIABECINOTNTA  TWV
PWTOOUVOETIKWYV TTPOIOVTWYV OTa GUAAG aAAG Kal OTa TUAWOTA TOU QUTOU TTAVW
atTé TO ETTITTESO TTPAYUATOTTOINONG TOUS. QOTOCO, UTTAOKAPOUV TNV Kivhon Twv
OUCIWV QUTWV TTPOG TNV pifa JE ATTOTEAECHA N MEiwoNn TNG dIABECINOTATAG
QUTAG TV BPETTTIKWYV OTOIXEIWV OTNV pia va eTTNPEACEI apvNnTIKA TV AvATTTUEA
™NG. H avaoTtoAry avamrtuéng g pidag UTTopEl va eTnpedoel apvnTik& Tnv
QVATITUEN TwV KANPATIOWYV. ZUPJQWVA PE TA OTTOTEAECPOTA €PEUVWOV TTOU
TTPAYHATOTTOINBNKAV O QUTA axAadIAG, N TTPAYUATOTTOINCN dAKTUAIWONG KATA
TO O0TAdIO TNG TITWONG TTETAAWV TTPOKAAECE pEiwON TNG PAACTIKAG AVATITUENG
o€ Tooo0T0 29% TNV idia BAacTIK TTEpiodo. H emppon TnG dakTuAiwong atnv
BAAOTIKR avaTTuén Twv QUTWV ATAV idIa Kal TV ETTOUEVN Xpovid (Sousa et al.
2007). 'Eva aKOWN XapaKTNEIoTIKO TTOU TTPOCOIOPIOTNKE WE OKOTTO TNV EQYWYA
OUNTTEPACPATWY YIa TNV €TTidpacn TNG dakTUAiwong oTnv BAAOTIKI avAaTTTuén
nTav o Adyog Tou BApouC TwV KANUATidwyV TTPOS TNV ETTIPAVEIA SIATOUNS TOU
KopuoU. Ta atroTeAéopaTa Twv YETPHoEwV £B€IEav OTI 0 TTapatTdvw Adyog RTav
MIKPOTEPOG OTA TTPEUVA OTTOU £QAPUOOTNKE N OAKTUAiwoN Kal n SITTAR Xapayn
OUYKPITIKG PE TOV AOYO TTOU TTPOEKUYE OTTO Ta TTPEMVA Tou PdpTupa. Katd tnv
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dlegaywyn TNG MEAETNG, TA TTPEUVA TTOU ETTIAEXONKAV gixav TTapdPoIa avaTrTugn
Kal TTEPIPEPEIA KOpUOU. To yeyovog auto uttodnAwvel 0TI 0 Adyog eTTNPEACTNKE
Kupiwg atrd 10 BAPOG TWV KANPATIOWYV OTIC TPEIG UETAXEIPIOEIG KAl OXI ATTO TV
ETTIPAVEIQ DIATOUAG TOU KOPHOU. MevikoTEPA, N BAACTIKY) AVATITUEN TWV QUTWV
MTTOPEI va eTTNPeacTei BeTIKA 600 TO PEyeBOG dIATOUNG TOU KOPUOU QUEAVETA.
2Uh@wva e Toug Khatamian and Hilton (1977) n BAaoTIK avATTuén QuUTWV
MNAIGG TTou ATav euPoAioopéva o€ uTTokEiuevo MM104 ep@dvioe PeyaAUTEPO
puBuo6 avattuéng Tnv idia TTePiodo Pe TNV avdaTrTuén TNG diaTouAg TOU KOPHoU
n omoia &ekivnoe Tov louvio kal OAOKANPwWONKe Tov ZeTTéuPBplo. Kard 1o
didotTnua Tou louviou TTAPATNPAONKE MEYIOTOG PUBPOG aAVATITUENG TWV
BAaoTwyv. Zuvettwg, uTtdpxel oTevrl oxéon oaAAnAemidpaong MeTagu NG
BAdoTnoNG Kal TNG avAaTTuéng Tou Koppou. H avaTrtuén Tou Kopuou  @aiveral
va emmnpeddetal apvnTik@ atmd TN dlevépyelad TG OOKTUAIwONG  OTTWwG
UTTOONAWVOUV TO ATTOTEAEOMOTA €PEUVWYV OE QUTA AwTou (Diospyros kaki).
Emopévwg, n avaoxeon tnG avamTuéng Tou KOPUOoU dev dNPIOUPYEI EUVOIKES
TPoUTTOBE0EIC via TNV BeATiwon TnG BAaoTikAG avatrTuéng (Choi et al. 2010).
Ta TTOIOTIKA XOPAKTNPIOTIKA TWV KAPTTWY ATTOTEAECAV MIA AKOUO TTAPAUETPO
TTOU MEAETAONKE PE OKOTTO TNV €CAywWYr CUUTTEPACUATWY OXETIKA WE TNV
ETidOpaon TNG OAKTUAIWONG Kal TNG OITTANG Xapayng oTa TTPEPVA AKTIVIOIAG.
levikd, n TOI0TATO TWV KOPTTWV eTnpeadetal  ammd  TTePIBAAAOVTIKOUG
TTOPAYOVTEG, ATTO TIC £PAPUOLOUEVEG KAANEPYNTIKEG TEXVIKEG KAl ATTO TA
XOPAKTNPIOTIKA TOU QUTOU (TTOIKIAIQ). H olkovouikr agia Tou akTIvidiou PTTOPEi
va KaBopioTei atrd 1o BAPOC TwV KAPTTWY, TO UPOS TTapaywyng TNG KAANIEPYEIOG
aAAG Kal aTTd TTOIOTIKA XOPAKTNPEIOTIKA Tou OTTwG To UEYEBOG, TO OXNua, TO
XPWHA Kal N yeuon TNG OAPKOG TA OTToia OXETICOVTAl TTEPIOCOTEPO ME TIG
TIPOTIMACEIG TWV KATAVAAWTWYV. H TTpaypaTotroinon tng dAKTUAiwoNG Kal NG
XApaynNG €TnpEace TOOO TIOIOTIKA OCO KAl TTOCOTIKA XAPAKTNPIOTIKA TWV
KOPTTWV. ZEKIVWVTAG aTTO TO BAPOG TWV KOPTTWV KATA TNV EUTTOPIKI CUYKOUIONA
TO OTT0I0 £TTNPEACTNKE aApvNTIKG aTTd TNV dlevEpyela TNG AKTUAIWONG Kal TNG
OITTAAG Xapayng. ZUYKEKPIPEVA, TO BAPOG TwWV KAPTTWYV TNG OITTANG Xapaynig
ENABE TIG NIKPOTEPES TINEC AVANEDQ OTIC TPEIG METAXEIPIOEIG. ZUPPWVA PE TOUG
Ahmadpoor et al. (2022) xapakTnpIoTIKA TwV POUTWV OTTWGS TO BAPOG Kal TO
MEYEBOG MTTOPOUV VO ETTNPEOCTOUV QPVNTIKA OF€ TTEPITITWOEIG MEYAANG
TTapaywyng uttodnAwvovTag OTi Ta HEYEBN auTd ETTNPEACOVTAI CNPAVTIKA JE TOV
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apIBud TwV KOPTTWV Kal TO UYOG TNG NPTNMEVNG TTapaywyng. EmITAEoy, oTa
TIPEUVA TTOU OTTOTEAECQAV TOUG HAPTUPEG EQAPUOCTNKAV OAEG OI KAANIEPYNTIKEG
TEXVIKEG ouuTTEPIAQUBavopévou Kal TNG ouciag CPPU TTou atroTeAei puBuioTn
avaTTuéng. H ouadia auth xpnoiyoTrolgiTal Katd KOpov oTnv KAAAIEPYEIQ TOU
OKTIVIOIOU PE KUPIO OTOXO TNV PBeATiwon Tou PeyEBOUG TOU KAPTTOU ME TIG
EUEPYETIKEG ETTIOPACEIG TNG OTA XAPAKTNPIOTIKA TOU KAPTTOU VA avagEPOVTal O€
TANBwpa peAeTwy. Ta ammoTteAéopata TNG PEAETNG Twv Ghasemnezhad and
Aminifar (2021) amédeiEav TNV uttepoXr TNG ouciag CPPU oTtnv BeATiwon Twv
XOAPOKTNPIOTIKWY TOU OKTIVIDIOU  0€ OUYyKPIOn ME TNV TTPAyUATOTTOINCN
OaKTUAiwoNG oe TTpéuva TnG TToikIAiag Hayward. EIdIkOTEPA, TO BAPOG TWV
QKTIVIOIWYV TTPEUVWY OTTOU EQAPUOCTNKE O CUYKEKPINEVOS PUBUIOTAG AVATITUENG
auénenke katd 32,19% o€ ouykpion Pe To BAPOG TwV OAKTIVIBIWV TOu PdpTupa
EVW N TTpayparoTroinon TG dakTUAiwoNG au¢noe 1o BAPOG TwV TTAPAYOUEVWV
akTIVIBiwV KaTd 22,11% o€ ouykpion JE Ta akTividia Tou pdpTtupa. Me Baon Ta
TTAPATTAVW QATTOTEAECHPATA YivETAlI AVTIANTITO OTI UTTOPEI N OAKTUAIWON Kal N
xapayn va auédvouv To BAPOGS Kal TO PEYEBOC wv KapTTwV aAAd dev gival TOOO
QATTOTEAEOUATIKEG OCO N €Qapuoyry Tou pubuioTr avamrtugng CPPU. H
OKANPOTNTA OAPKAG N oTToia £TTNPEACEI TN dIdpKeIa CWAG TWV AKTIVIOIWY OTOUG
WUKTIKOUG BaAduoug €AaBe PeEYAAUTEPES TIMEG KATA TNV EUTTOPIKI) CUYKOMION
OTa AKTIVIOIO TwV TTPEUVWYV TTOU TTpayuaToTroindnke dakTuAiwon kai  JITTAR
Xapayn o€ oUyKpIon PE TA OKTIVIOIA TTOU TTPOEPXOoVTaV aTrd Toug NAPTUPES. Ta
TTAPOATTAVW QTTOTEAECUATA CUPPWVOUV HE T OTTOTEAECUATA TTOU TTPOEKUYAV
atmré TNV TTPAyuaToTToinon OaKTUAIWONG O0€ QUTA UNAIAG PE ATTOTEAECUA va
TIPOKUWOUV KOPTTOI PE PEYOAUTEPN OKANPOTNTA CUYKPITIKA PE TOUG UAPTUPEG
(Arakawa et al. 1996). H @uaololoyikii aAAnAeTTidOpaon peTagu TG SOKTUAIWONG
Kal TNG OKANPOTNTAG TwV KAPTTWV Oev €xel armmooaenvioTei TTARpwe. H
OKANPOTNTA TWV KAPTTWV CUVOELETAI UE TNV TTEPIEKTIKOTATA TOU O€ QORECTIO.
Etriong, cival ammodedeiyuévo OTI Ta QUAAA QTTOPPOPOUV TTEPICOOTEPO TO
d1aBéo1uo aoBEoTIO 0 oXéon PE TOUG KaPTTOoUG. Eival TToAU mlavé Aoitrdv n
Meiwon TNG BAAOTIKAG avatTTuéng wg atméppola NG OAKTUAIWONG va eTTNPEACE!
TNV KATAVOWPN TOU aoRe0TiOU OTOUG KAPTTOUC TTPOKOAWVTAG TNV augnon Tng
OUYKEVTPWONG TOU O€ QUTOUC KAl OUVETTWGS TNV augnon Tng OKANPOTNTOG
(Fallahi et al. 2018). Avagopikd o1 TIHEG TOU TTAATOUG TOU E0WTEPIKOU (TTAATOG

AEUKOU) Kal EEWTEPIKOU TTEPIKAPTTIOU (TTAATOG TTPACivou) TWV akTIVIOiWV KaTd
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TNV EUTTOPIK) OUYKOUION EUPAVIOAV ONUAVTIKEG OIAPOPEG AVAUEDT OTIG TPEIG
METAXEIPIOEIS. TO TTAATOG TOU £0WTEPIKOU TTEPIKAPTTIOU ATAV PEYAAUTEPO OTA
TIPEUVA TA OTTOIA EPAPPOOTNKE OAKTUAIWON Kal OITTAR Xapayr) o€ ouykpion JE
TOUG KAPTTOUG ToU PApTupa. AvTiOETa, TO TTAATOG £WTEPIKOU TTEPIKAPTTIOU ATAV
MEYOAUTEPO OTA TIPEUVA TOU MAPTUPA OE OXEON ME Ta TIPEPVA OTTOU
EQAPPOOTNKE aPaipeon fj TOur Tou AoIoU. TOo PeYyaAUTEPO TTAATOG TTPACIiVOU
TWV KAPTTWY TOU HAPTUPQA UTTOPEI VO OPEIAETAI OTIG EVEPYETIKEG ETTIOPACEIG TTOU
éxel n oucia CPPU otnv diaipeon kal auénon Twv KUTTAPWVY OTTWG
atrodelkvueTal atrd TNV YEAETN Twv Woolley et al. (1991) 61T0U N epappoyn
CPPU TrpokaAece TaxEia auénon TwV KUTTAPIKWY BIAIPECEWV OTO E0WTEPIKO
TTEPIKAPTTIO, TTPACIVO TUAMA, QUEAVOVTAG £TO1 TO TTOOOOTO TOU EVW TO TTOOOOTO
TOU €0WTEPIKOU TTEPIKAPTTIOU, AEUKOU TUAMATOG, MeEIwBnke. Ooov agopd Tnv
EMidpaon TNG OAKTUAIWONG OTA TIOIOTIKA XOPAKTNPIOTIKA TOU KAPTTOU
€€ETAOTNKAV Ol EENG TTAPAMETPOI: TO TTOOOO0TO A2 % Kal TNG 0&UTNTAG, O AdYyOG
Twv AZXX TIpo¢ TNV ofutnta kal To T0000T6 TG =.0. H T1oocooTiaia
TTEPIEKTIKOTNTA TV AZ2Z ATAV JEYOAUTEPN OTA AKTIVIOIO TNG DITTARG Xapayng o€
oX€0N ME TOV HAPTUPA EVW TNV PIKPOTEPN TIKI TTEPIEKTIKOTNTAG AVANETA KAl OTIG
TPEIG METAXEIPIOEIG TNV €iXaV TA OKTIVIdIA TNG dAKTUAIWONG. ZUPQWVA UE TOUG
Ghasemnezhad and Aminifar (2021) n e@appoyry CPPU  dev ettnpeddel
ONUAVTIKA TNV TTEPIEKTIKOTNTA 0 AZ2. EmTTAéov, n agaipeon f n TOuR TOu
@AOIOU TIG TTEPICOOTEPES POPEG 0dNYEI O augnon Twv AZZ e€aITiag TNG au¢nong
TNG OUYKEVTPWONG TwV BPETITIKWYVY OUCIWV OTO UTTEPYEIO TUAKA TOU QUTOU.
QoT1600, TO TMOOOOTO TNG 0&UTNTAG ATAV MEYOAUTEPO OTOUG KAPTTOUG TNG
OAKTUAIWONG 0€ OXE0N UE TIC BUO AANEG PETAXEIPIOEIS VW 0 AOyog AZ2 TTpOG
oguTNTa NTAV PIKPOTEPOG OTOUG KAPTTOUG TNG OITTARG XAPAYAGS Kal BAKTUAIWONG
o€ oxéon ue Tov paptupa. EQapuoyr dakTuAiwong o€ autréAIa 0drynoe €1Tiong
oTNnV Peiwaon Tou Adyou AZ ¥ TTpog oguTnTa (Abu-Zahra and Salameh 2012). To
T0000TO TNG =.0. TWV KAPTTWYV EV TTAPOUCIAcE TNUAVTIKES OIAPOPEC avApeTa
OTIG TPEIG PeTaxelpioels. H gnpd oucia atroTeAei onPAvTIKO OEIKTN YEUOTIKAG
TToIOTNTAG TWV OKTIVIBIWY. OI TTapdyovTeG TToU £TTNPEACOUV TN CUCCWPEUCN TNG
&npdc ouciag oTta QUTA TTOIKIAOUV. ZnUAVTIKOTEPOI €ival n Beppokpaaia, n
uypaoia, To QOPTIO TWV KAPTTWV OTO TTPEPVO, Ol KOAAIEPYNTIKEG TEXVIKEG, N
NAIOQAvEIa KaBWS Kal OAOI 01 TTAPAYOVTEG TTOU £TTNPEACOUV TNV CUCCWPEUOT

udaTavlpdkwy Kal TNV wToouveeon. Egaitiag TG ueydAng TTOIKIANOTNTAG TWV
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TTOPAYOVTWY TIoU HETABAAAouvV 1O T0000TO TG =.0 Ogv ptropei va
TTPOCdIOPIOTEI PE OKPIBEIO 0 AOYOG TNG PETARBOAAG AUTHG OTNV TTAPOUCOA JEAETN.
To xpwua TwWV akTIVIDIWV KATA TNV EUTTOPIKN OUYKOUIdy Ogv euPAvIOE
ONMAVTIKES BIAPOPES OTIC TTAPAUETPOUG a* Kal b*. AgiCel va onuelwBei 611 n TIuA
TOU a* TToU UTTOQEIKVUEI TO TTPACIVO XpwHa ATaV idla avAPECT OTOUG KAPTTOUG
TOU pApTupa Kal TG OaKTUAiwong. To yeyovdg autd utrodnAwvel 011 O
puBuioTn¢ avartugng CPPU kai n dakTuAiwon éxouv TTapouola €TTidpacn oTo
BaBud TOU TTPACIVOU XPWHATOG TOU OTToiou n éviaon €EaoBevei Katd Tnv
didpkela NG ouvtipnong. Or1 TIHEG TNG TTAPAUETPOU L* difpepav onuavitka
QVAUECQ OTIG TPEIG METAXEIPIOEIG JE TOUG KAPTTOUG JAPTUPQ KAl OAKTUAIWONG VO

€xouv idla Tiun.

2TNV TTEPITITWON TWV VEOQPUTWY, N €QAPPOY Twv PIODIEYEPTWV ETTEPEPE
BeTIKOTEPA  ATTOTEAEOUOTA O€ OUYKPION ME TNV XPNON Twv CUPPBATIKWV
ANiTTaopdaTwy. H epapuoyr Twyv BIodieyepTwVY ATTOTEAEI ia Kalvoupia OTPATNYIK
BeATiwong NG TPOCANWNGS BPETTTIKWY OTOIXEIWV Kal HEIWONG TNG KATAVAAWGONG
ANTTaopdaTwy. H xprion Twv ANITTaoUATwy CHPEPA, QAIVETAI VA PNV ETTITEAE TOUG
OTOXOUG TNG YIA TV AVATITUEN TWV QUTWYV KAl KPIVETAI QVATTOTEAECUATIKE KABWG
MEYAAO uEPOC TOoug XaveTal aTo TrePIBAAAoV kal dev KaBioTatal SlaB£0Iuo oTa
@uTd. O1 BlodieyEpTeG aTTOoTEAOUV £va TPOTTO AVTIUETWTTIONG TOU TTPORAARUATOC
KaBwg n epappoyr Toug oTIG KAANIEPYEIEG UTTOPET va EVIOXUOEI TNV AVATITUEN
TOU (UTOU Kal va BEATILOOEI TNV AVTOXI) TOU £VAVTI TV BIOTIKWY KATATTOVACEWV.
‘ET01, oTnV TTapouca PEAETN N eQappoyn BIOBIEYEPTWYV OTA VEQPA QUTA ETTEQPEPE
EMTAXUVON TOU PuUBPOU avdmTuéng oOec OUYKPIon ME Ta QUTA OTa OTToia
EQAPUOOTNKAY KOKKWON Airdopara. H avarmtuén autrp oAU 1méavo va
OQEIAETAI OTNV TTEPIEKTIKOTATA TWV EKXUAIOPATWY QUKIWV O€ OUCIEG TTOU
dladpapaTtiCouv onPAvTiKO POAO GTNV avAaTITUEN TOU QUTOU OTTWG KUTOKIVIVEG,
augiveg, Birapives. O1 ouaieg auTéC UTTOPOUV Va ETTNPEACOUV TOV PETAROAICHUO
Kal va diadpapartioouv BeTIKO pOAo oTnv avatrtuén. AAAoI AGyol TTOU PTTOPET Va
aITioAoyouv Tnv BeTIKA €TTIOPACN TWV EKXUAICPATWY OTNV avdatTugn €ival n
auénon NG IKavOTNTAG ATTOPPOPNONG VEPOU CNUAVTIKWY OTOIXEIWV aTtd TO
£00(P0o¢ KaBWG Kal n evepyoTToinon TNG £EKPPACNS yovidiwv TTou oxeTiCovTal PE
TNV BloouvBeon evdoyevwyv puBUICTWY avATITULNG TTOU ETTAYOUV TNV auénon

(Ali et al. 2021). O1 TTapaTTAvw UETABOAEG €auTiag Twv PIOdIEYEPTWV 0dNyoUV
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o€ aug¢non NG BIOPACag KAl CUVETTWG TOU aPIBUOU TWV QUAAWV TTPAyUa TTOU
TTAPATNPRONKE KAl OTA VEOPUTA OKTIVIOIA OTA OTTOIA EQAPUOCTNKE TO EKXUAICUA
QUKIWV TNG Trapoucag MEAETNG. H emmidpacn oTtov apiBud Twv QUAAWV
TTEPIYPAPETAI ATTO ATTOTEAEOUA €PEUvVAG O€ TTOIKIANIEG KAPTTOUlIWV OTTOU N
epappoyn BlodieyepTwV CUVEBAAE OTNV EKTTTUEN MEYAAUTEPOU apPIBPOU QUAAWY
(Abdel-Mawgoud et al. 2010). Evw, o0¢ @uTa @pPAoOUAAG TTapATNPNONKE
MEYAAUTEPN avaTITuén pIfIkoU CUCTAPOTOG TTOU ETTNPEACE BETIKA TOV ApPIOUO
QUAAWV aAAG kai To péyeBog Tou guTou (El-Miniawy et al. 2014). To YAKOG TwV
MeEoOyovaTiwV dIOOTNUATWY TWV TTPEPVWYV OTTOU £QAPPOOTNKAV BIODIEYETPES
ATAV ONUAVTIKA MIKPOTEPO O€ OUYKPION ME TOUG MHAPTUPEG. 2E€ MEPIKEG
TTEPITITWOEIC N €QapUOYr PBIOBIEYEPWV UTTOPEI va ETTIPEPEI AVTIBETA aTTO TA
EMBUUNTA atroTEAEOUATA. ZTNV TTEPITITWON QUTWV QaKNG (Lens esculenta) n
augnon TNG CUYKEVTPWONG Tou BIOdIEYEPTN TTPOKAAOUCE UEIWON TOU PAKOUG
Twv Jeooyovatiwv dlaocTnudatwy (Mendoza-Morales et al. 2019). TéAog,
TTapaATNEAONKE HEIWON TOU PYAKOUG TWV PECOYOVATIWY SIAoTANATWY Kal OTIG
OUo peTaxelpioeis 10 xpovikd diaoTnua louAiou-AuyouoTtou 2021. QoTd00, N
MEiwonN auTr Katd TNV OIAPKEIA TOU KAAOKAIPIOU PTTOPET va atrodoBei o€ GAAOUG
TTOPAYOVTEG TTOU ETTNPEACOUV TNV aVATITUEN TWV JECOYOVATIwY. To PAKOG TwvV
MECOyoOvVaTiwV JTTOPE va eTTNPeaoTel atmd TTEPIBAANOVTIKOUC TTAPAYOVTES
(Beppokpaacia, wes K.4.) Kal atrd KAAMEPYNTIKES TEXVIKES (Apdeuan, AitTtavon,
TTUKVOTNTA QUTWV K.4.). H Bepuokpacia atroteAei Kpioigo TTapdyovta
KaBopIopou TNG AvATITUENG TWV JECOyoVaTiwy. O@gpuokpacics avw Twy 27 °C.
emBpaduvouv Tnv avamTuén Twv peocoyovariwv (Reddy et al. 1997). Eivai
mOavo ol uPnAég Bepuokpaaieg Tou KAAOKaIPIOU 0€ CUVOUACHO PE TO XAPNAS
UYog BPOXOTITWONG Va aTTOTEAECAV TTAPAYOVTEG KATATTOVNONG £TTNPEEAOVTAG

TO TEAIKO UAKOG TWV PJECOYOVATIWV EKEIVN TNV TTEPIODO.
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ZUNTTEPACHATA

Me Baon Ta ammoTeAéopata TwV HETPACEWV TNG TTAPOUCAG TITUXIOKAG
dIaTPIRNG PTTOpOoUV va e¢axbouv opIouEVa ONUAVTIKA CUPTTEPACUATA TOOO Yia
TN SIAQUAAIKY eQappoyn Twv PIOBIEYEPTWY OCO KAl TNG aPaipeong THAKATOS A
TOUNAG TOU PAOIOU TTEPIMETPIKA TOU KOPHUOU TWV TTPEUVWYV OKTIVIOIAG TTOIKIAIOG

Hayward.

H d1a@uAAIK) €@apupoy Miyuatog apivogéwyv, €KXUAIOUATOG QUKIWV Kal

UudATOBIOAUTOU KPUOTOAAIKOU AITTACPATOG OTA VEOQUTA TTPEUVAL:

e [lpokaAeoe peyoAUTEPN aU&non Tou HPAKOUG Twv VEWV BAacTwv o€
oUYKpIOoN JE TOV JAPTUPA.

e 0Odnynoe og avamTuén PeyaAuTepou aplBuou @UAAwV oToug BAacToUg
TWV TTPEPVWY OTTOU TTpayuaToTToiNOnKeE n SIAQUAAIKA €Qapuoyr Twv
BlodieyepTwv.

e Evioxuoe Tov puBud avdmrugng katd Toug uAveS louAIo — AUyouoTo OTa
TTPEUVA 0€ oUYKPIoN ME QUTA TOU PdpTupa.

e Hepapuoyn Twv BlodieyepTwv OV BEATIWOE TO NKOG TWV JECOYOVATIWY
OlI00TNPATWY O€ OXEOoN ME QUTA TOu papTtupa. Evw, Tov AuyouoTo TO
MAKOG TWV PECOYOVATIWY dIAOTNUATWY PEIWBNKE TOOO OTA TTPEUVA TOU
MApTUpa OCO0 KAl O€ QUTA TIOU TIPAYMATOTTOINONKE N JIAQUAAIKA
eQapuoyn PiodleyePTWV.

H agaipeon TuApaTog (dakTuAiwan) Kal n Tour Tou QAoIoU TTEPIYETPIKG TOU

KOpMOU (OITTAr] Xapayr)) 0€ WPINa TTPEPVA:

e Odnynoav ot peiwpévo BApog KANUATIOWV Kal oTov Adyo BApoug
KANMaTidWV avd emipaveia dIOTOUAG KOPUOU O& OUYKPION HE QUTA
TOoUu YapTUpQ.

e Emédpace apvnTIKA 0TO BAPOG TWV KAPTTWYV O€ OUYKPION PE TA QUTA
Tou udpTupa.

o BeAtiwoe TN OKANPOTNTA TWV KAPTTWVY OTNV EUTTOPIKA CUYKOMIOH.

e 0O0bnynoe oe PeYOAUTEPEG TIMEC TTAATOUG €0WTEPIKOU TTEPIKAPTTIOU
(TTAGTOG AcuKOU) Kal O€ MPIKPOTEPES TIUEG TTAATOUG TOU EEWTEPIKOU
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TTEPIKAPTTIOU (TTPACIVOU TUAPATOG TNG OAPKAG) 0€ OUYKPION WE TA
TPEUVA TOU NAPTUPA.

e H OakTuAiwon eTnpéace apvnTIKA TTOIOTIKA XOPAKTNPIOTIKA TOU
KAPTTOU, CUYKEKPIYEVA TNV TTEPIEKTIKOTNTA TOU XUUOU 0€ AZ2Z Kal TOV
AOyo AZ2 TTpog o&UTNTA, EVW aUgNOE TNV ogUTNTA XUMOU. AvTiBeTa, n
OITTAN} xapayr) odnynoe O€ TIAPOUOIEG TIMEG Twv A2X Kal o€
uYnAOTEPN TIPN 0EUTNTAG O€ OXEON ME TA TTPEUVA TOU PHApPTUPA.

e Kapia peraxeipion dev emnpéace onuavtikd 1o moocooTo Tng =.0.
OTOUG KaPTToUG.

e O1 TTapduerpol a* kal b*, mou TepIypd@ouv To TTPACIVO Kal KiTPIVO
XPWHA OApKAG, avTtioTolxa, OV €U@AVIOAV OCNUAVTIKEG OlIAQPOPES
METALU TWV PETAXEIPIoEWV. AVTIBETWGS, BACEl TNG TTAPAUETPOU L* ol
KapT1Toi TNG OAKTUAIWONG ATAV OI TTI0 AVOIXTOXPWHOI EVW TNG OITTANG

XAPAyrG Ol IO OKOUPOXPWHOI.
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