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Tpitn 28 Maprtiou 2017
19.00 — 21.00: Eyypadég cuvedpwv [AudiBéatpo Z. Aumag - ANO]

Tetaptn 29 Maptiov 2015
08.00 — 09.00: Eyypadég ouveéSpwv [AudBeatpo Z. Aumag - AMO]

9.00 - 9.30: Evapén — Xaipetiopoi — T(uwpeva péAn EZE

NMPOZKEKAHMENOI OMIAHTEZ
Mposedpeio: X. Aapaldg, 2. Koutpolpnag, Z. Bpiiag, X. Pwtiddng, K. AovAlag, A. AdpevioUAn,
A. KaZavtlidou, A. Xat{nayyeAakng

09.30 — 09.50: Integrated Weed Management — PRActical Implementation and Solutions for
Europe (IWMPRAISE)
P. Kudsk — Professor, Aarhus University, Slagelse, Denmark

09.50 — 10.10: Zi{avioktova Ko Buwoiun Mewpyia: Zuppiwon i Zuykpouon;
I. Baotheiov — OpoTLHOG KABNyNTAG Anpokpiteiou Mavemotnuiov Opakng

10.10 - 10.15: EpwtAoELg
1" ENOTHTA: ANGEKTIKOTHTA ZIZANIQN ZE ZIZANIOKTONA
MNpoedpeio: H. EAeuBepoywpvdg, B. Katn

10.15 - 10.30: A§LoAdynon nAnBucpwv tou {iaviov Galium aparine yia Tbavr) avamntuén
avOekTIKOTN TG 0 {{aVIOKTOVA-aVAOTOAELG TOu eviUou ALS
A. Kapkavnc, M. Avtwvonoulog, A. MIuAAGANg

10.30 — 10.45: A§LoAdynon nmAnBucpwv Avena sterilis ka Galium spp. yia mBavr) avantuén
avOektikoTNTAG 08 {{AVIOKTOVA-aVAOTOAELG TG Spdong Twv eviUpwv ALS/ACCase kat ALS
@. MuAwvdg, B. Katr, H. EAeuBepoywptvog

10.45 — 11.00: Alepevvnon dtadpopwv MAnBuouwv dyplou cwvarmniov (Sinapis arvensis L.) ywa
avOeKTIKOTNTA 0€ L{OVIOKTOVA-aVAOTOAE(G TG Spdong tou eviupou ALS
2. Ntoavidou, I. Atapavtidng, M. Madéong, H. EAeuBepoxwpLvog

11.00 — 11.15: Atepelivnon TG AVANTUENG SLaCTAUPWTHG AVOEKTIKOTNTAG TOV Sinapis arvensis
Kol TG evacdnoiag tou Camelina microcarpa o€ YU{AVIOKTOVA-AVACTOAE(G TG SpAong Tou
ev{Upov o§tkoyaAakTikn cuvBdon

A. Namnamnavaywwtou, |. BachdkoyAou, K. Afuag, H. EAeuBepoxwpvog

11.15 - 11.30: Evéeigerg avamntuéng moAAamnAng avOektikdTnTaG TG tanapouvag (Papaver
rhoeas L.) o€ {{avioktova Twv opddwv B kat O

B. Katrj, B. KioAéoyhou, 2. AupneponoVlou, E. TpiBéNAa, F. Pernin, S. Michel, S. Scarabel, C.
Délye

11.30 - 11.45: 2uiAthon
11.45 — 12.00: AtGAetppa - KadEg



2" ENOTHTA: ANOEKTIKOTHTA ZIZANIQN ZE ZIZANIOKTONA
MNpoedpeio: A. XaxaAng, E. Tavn

12.00 - 12.15: Emtyevetikoi pnXavicpoi Kat puouion yovidiwv mov eunAékovial oThv
avOektikoTnTa TNG KO6vulag oto glyphosate
©. Mapyapttonovlou, E. Tavn, H. TpauAog, A. XaxaAng

12.15 - 12.30: YrdpxeL ouox£tion METAE TNG YEVETLKAG TOKIAGTNTAG TWV TANOUOUWV
Qlaviwv Kat TG avOeKkTIKOTNTAG 08 {l{avioktova; To mapAadelypa tng ayplofpwipng
Xpnowonowwvtag ISSR poplakolg Seikteg

A. ZavBomouAou, I. Tavomoulog, A. Bahaowadn, M. Madéong, E. Tavn, H. TpauAdg, A. XaxaAng

12.30 - 12.45: O epBAANOVTIKEG CUVOAKEG TPOTOTOLOUV TO HNXOVLOUO avAamnTuéng
avOekTikoTnTaS TG KOVLTaG (Conyza spp.) oto glyphosate
E. Tavn, A. XaxoAng, H. TpauAog, A. MruAdAng

12.45 - 13.00: MAnOucpoi piliou Kot avepdxoptou avOeKTIKOL o€ YAVIOKTOVA-AVAOTOAE(G
Twv evlUpwv ACCase Kat ALS
A. Namnamnavaywwtouv, I'. Meveéég, H. EAeuBepoxwpLvog

13.00 - 13.15: 2uiAtnon
13.15 - 14.15: AlGAELLPA - LECHUEPLAVO YEUHOL

14.15 - 15.15: TPANTEZ ANAKOINQZEIZ (titAotL oT0 TEAOG TOU TPOYPAMHUATOG)

3" ENOTHTA: ANOGEKTIKOTHTA ZIZANIQN ZE ZIZANIOKTONA

Npoedpeio: H. TpavAdg, . MuAwvadg

15.15 — 15.30: MAnBuopoi ayplofpwung Le Stactaupwtr avOeKTIKOTNTA O€ Y{OVIOKTOVOL-
avaoToAeig Tou eviUpou ALS Kat LEAETN TNG TPOCAPHOCTIKOTNTAG TOUG

A. Namnamnavaywtouv, I. Meveéég, H. EAeuBepoxwpLvog

15.30 — 15.45: NMAnBuopoi pikpokapmng KOAANToidag kat pridpopag avOekTikoi o
QWavioKTova-avaoTtoAeic Tov eviupuou ALS
A. Namnamnavaywwtouv, I'. Meveéég, H. EAeuBepoxwpLvog

15.45 - 16.00: RELIUM: “Herbicide resistant Lolium spp. in climatically and agronomically
diverse European countries: from developing quick and reliable detection tools to devising
sustainable control strategies. Suvomntikr napouciacn eupwnaikol £pyou yla tn Staxeipion
™G avBektikoTnTag Tou {il{aviou «Hpax» (Lolium spp.)

O. MNroomouAog, A. Katoavtwvng, A. KaAuBag, X. Aapaldc, A. XaxaAng, H. Tpauldg, E. Tavn

16.00 — 16.15: Zulntnon

16.15 — 16.30: AdAeippo — KadEg



4n ENOTHTA: AYTODYHZ XAQPIAA / BIONOIKINOTHTA / NEEZ XPHZEIZ ZIZANIQN
Npoedpeio: M. AdAag, A. ApevioUAn

16.30 — 16.45: Xwpk e§dmAwon twv {llaviwv o KaAAEpyeLeg nAiavOou tou N. ‘EBpou
M. Baxauidng, . Owovopou, A. AUpa, A. KaAUBag, E. FaBpti), A. Itedpomovlou

16.45 — 17.00: Eykatdotaon eMAsYUEVWV GUTWV yLa TN SLATAPNON EMLKOVIAOTWY Kol
wWhEALHWVY apBpOoModwv o€ MOAVETEIG Kat ETHOLEG KOAALEPYELEG

B. Katrj, ®. Kapapaouva, N. Bohakakng, K. Bapikou, E. Kamaéidn, A. Owkovopou, N.
Fapavtwvakng, ©. Mulwvd, M. Zauapd, 2. AupneponoUAou, A. Mripoupdkn

17.00 - 17.15: A§LoA6ynon Blotimwv tou $putov Silypum marianum L. Gaertn wg ntpog thv
TEPLEKTIKOTNTA O GLAUMapPivh
A. Apapmoatlic, N. Tolpomouldog, A. Kapkavng

17.15 - 17.30: A§LoAdynon tng duvatotntag KaAAEpyeLag tou Botavou Sanguisorba minor
Scop.
E. Fewpylou, A. Kapkavng, 2. Netpdmnoulog

17.30 — 17.45: Anodoon kot yAukoliteg oteBLOANG oTtEPLaG o€ Telpapata eAéyxou {laviwv
M. AdAag, 2. Zovuinag, I Kaidatlng, . Ztpatdkng

17:45 - 18.00: H entibpaon tng Ainavong otn {{avioxAwpida opyavikov eAaiwva
M. NAatnig, X. Aapaldg, 2. Koutpolumag, X. XatlnoapRidng

18.00 — 18.15: ZuZAtnon

5n ENOTHTA: ZIZANIOKTONA KAI NEPIBAAAON / XPHZEIZ THZ
Mpoedpeio: 3. BuavtivonouAog. £. ZavvonouAog

18.15 — 18.30: A§lomoinon Twv OpLAKWV YOUWV ME TV KAAALEPYELO BLOUNXOVIKWY
KOAALEPYELWV
E. AAe€omoUAou, M. Xpriotou, |. MamapwanA, I. EAeuBepladng

18.30 — 18.45: BEATLOTEG TPAKTLKEG SLAXEiPLONG HUTOMPOOTATEUTIKWY TIPOIOVTIWV Kall
npooctacio USATWV: To eVpWNAik6 Siktuo TOPPS

@. Y&paiou, M. MeAekavog, K. MavvoUAng, A. MmaptldAng, X. KapaAdpng, I'. BAOvT{og, X.
ABavaoiou

18.45 — 19.00: A§LOAGYNoN TNG EKAEKTIKOTNTAG KOL TNG UTTOAELUUATIKOTNTOG TWV
Qwllavioktovwy linuron kat pendimethalin o€ eykateotnuévn kaAAiépysla Sudopou
B. AtdBa, N. Tatpomoudog, A. Kapkavng, X. Abkag, 2. Netpomoulog

19.00 — 19.15: YroAsippota yewpykwv GopHaKkwy o€ EMLPAVELOKA KoL UTIOYELDL
vdatocuotipata tov B. EBpou

A. ToaumoUAa, E.N. Namaddkng, A. KotortoUAou, K. Kwvtlikoylou, Z. Bpulag, E. NanadonovAou-
Moupkibou

19.15 - 19.30: ZuiAtnon

19.30: Enioken oto lotopiko kat Aaoypadiké Mouosio Néag Opeotiadag kat Nepidpépetag
[http://www.musorest.gr/index.php/el/] (Ay. Ocobwpwv 103, Opsotidda, Eicodog Mpoodopd
™ OpyavwTikig Emttponng)

TéAog 1ng Huépag



Néurntn 30 Maptiov 2017
08.00 — 08.15: Eyypadeg ouveéSpwv [AudBeatpo Z. Aumag - AMO]

6" ENOTHTA: NEA EIAH ZIZANIQN / NAPAZITIKA ZIZANIA
Npoedpeio: I'. BaotAciov, I. BaothdakoyAou

08.15 — 08.30: Solanum sisymbriifolium: éva véo QL{Aavio tng olkoyévelag Solanaceae
M. KaAopoipng, ©. MNtoomouAog, X. Aapaidg

08.30 — 08.45: Apktio (Arctium minus): éva €i60¢ KOANTOIS G O XEPOEG EKTACELG TNG
neploxng Opeotiddog
X. Aapoaddg, I. Koutpouumag, 2. Qwtiadng, X. AAe§oldng

08.45 — 09.00: Aeschynomene indica: véo Ql{avio otnv KaAALEpyeLa Tou pullol Kou
Slepevivnon g evaucOnoiag tou ota L{avioKTova TG KAAALEPYELOG
A. Nanamnavaywtou, |. BaohakoyAou, H. EAeuBepoxwpLvog

09.00 — 09.15: BLopunxavikr) Topdta Kot mopaottika {avia otnv EAAada: napovoa
KOTAOTAON KO TPOTIOL OVTLULETWITLONG
A. XaxaAng

09.15 - 09.30: O dyprog nAiavBog (weedy sunflower) o€ eunopikolg aypolg nAiavlou otn B.
EAAGSaG
A. Avaotaoladng

09.30 — 09.45: The broomrape (Phelipanche spp.): New problem in the oilseed rape fields
A. Mitkov, M. Yanev, N. Neshev, T. Tonev

09.45 — 10.00: Sulitnon
10.00 — 10.15: AtdAeppa - KadEég

7" ENOTHTA: BIOAOTIA, ®YZIOAOTIA & OIKOAOTIA ZIZANIQN / ANTATQNIZMOZ
Mpoedpeio: . Okovopov, X. Adpdag

10.15 - 10.30: To Yavio mevtaveupo (Plantago laceolata ko P. major), ctowyeia tng
BLoAoyiag kot otkoAoyiag Tou Ko n oAokAnpwévn Staxeiplon tou
H. TpauAdg, M. BaBavou, M. Ztacwomnoulou, A. PouBaln, A. ANe€dg, M. Kavatag, A. MTUAGANG

10.30 — 10.45: MeA£tn tng enidpacng twv cuvOnkwv neptBaAlovtog otnv BAdoTnon TWV
onopwv opoPayxns
X. AntootoAdmnouAog, N. KaAkava, A. Aovpa, A. Kupitong, A. XdxaAng

10.45 - 11.00: Avtaywviopog Hetagy ottaplou kat Aentrg fpoag (Lolium rigidum Gaud.) pe
avOekTikOTNTA 0E YAVIOKTOVA-aVOOTOAEIG ThG Spdong Twv eviupwv ALS kat ACCase
E. AvBwuidou, H. EAeuBepoxwpivog

11.00 — 11.15: AVTOYWVLOUOG METASY QPXEYOVWV OLTNPWV KAt TWV {Il{aviwv ayploppwung Kot
ddhapng
M. Namnaiwdvvou, X. AapoAdg, 2. Koutpoupmnag, 2. Qwtddng

11.15 — 11.30: OwkoAoyLK mpooappoyn BLOTUNWY KOVUTOG AVOEKTIKWVY Kot Evaiocdntwv oto
Qwl{avioktovo glyphosate o cUVONKEG USATLKAG KATAIIOVNONG KO AAXTOTNTOG
H. TpawAag, N. NamactuAtavou, A. Avdpéou, E. BAayou, N. Xelpwva, A. MtiA&Ang, A. XdxaAng



11.30 — 11.45: 2ulAthon
11.45 - 17.00: Ek6poun
17.00 — 19.00: Zuvélevon peAwv EZE — Apxatlpecieg
21.00 : ENIZHMO AEINNO EZE
TéAog 2ng Huépag

Napaockeun 31 Maptiou 2017
8.00 — 8.15: Eyypadég ouvéSpwv [AudiBeatpo Z. Aumoag - AMO]

8" ENOTHTA: ANTIMETQRIZH - AIAXEIPIZH ZIZANIQN / NEA ZIZANIOKTONA
Mpoedpeio: A. MruAdAng, A. Kapkavng

08.15 — 08.30: A§loAoynon tng cuvduaotikotntag twv {il{avioktovwy florasulam + 2,4-D kot
bromoxynil + 2,4-D pe Stddpopa puknToKTOva o KAAALEPYELA OKARPOU oLtapLol
A. Kapkavng, @. Fpnyopiou, E. BEAALOG

08.30 — 08.45: EKAekTIKOTNTA TTPOPUTPWTIKWV YTAVIOKTOVWY 0TNV KaAALEpyELa TOu pePLOLOY
X. Aapoddg, ©. Mtoonoulog, I. Pwtadng, I. Koutpouumag

08.45 — 09.00: Xnukr avtpetwrnion tou {laviov Solanum elaeagnifolium pe petadputpwtikd
{ul{avioktova
©. MroomouAog, X. Aapaldg, |. FewpyoUAag

09.00 — 09.15: Alepelivnon GUTOTOELKOTNTAG KOL AITOTEAECUATIKOTNTAG SLapOPWV XNHIKWV
enepPacewv otnv KaAAépyeta tng AeBavrag (Lavandula angustifolia)
I. ToakaAidng, I. Baoakoyhou, I. Xatlng, K. Anpog

09.15 - 09.30: ulrthon
09.30 — 09.45: ALGAELppa - KadEG

9" ENOTHTA: ANTIMETQRIZH - AIAXEIPIZH ZIZANIQN / NEA ZIZANIOKTONA
Npoedpeio: K. NavvomnoAitng, K. Ajpag

9.45 —10.00: Arylex™, NEO {l{avioKtovo yia tov €Aeyxo MAatudpUAAWV oTa oLtnpa
B. AmtootoAidng

10.00 — 10.15: Rinskor™, NEO QL{avLOKTOVO yLa TOV £AEYX0 aypwotwdwv, TAATudUAAWV Kat
onafoxoptwv {laviwv otnv KaAALEpyELa TOU pUTLoU
B. AmtootoAidng

10.15 - 10.30: Metadutpwtikn {llavioktovia oto Bappakt and tn SIPCAM EANAZ
A. Zapoudng

10.30 - 10.45: AXION COMBI éva véo JI{avioKTovo yia To BapuBaxt anoé thv SIPCAM EANAZ
A. Zapoudng

10.45 - 11.00: Zuitnon
11.00 — 11.15: AlGAetppa - Kapeg

10" ENOTHTA: ANTIMETQRIZH - AIAXEIPIZH ZIZANIQN / NEA ZIZANIOKTONA
Mpoedpeio: O. Nrodénoulog, A. KaZavtlidou



11.15 - 11.30: Entidpaon tou xpovou edpapoyh Tou imazamox oTHV OVILLETWTILON TG
opofayxng kat dAAwv {laviwv tou nAtavBou
I. ABpapidng, A. Bhaxakng, X. MAatnc, N. Maotopiéng, M. Kwotikag

11.30 — 11.45: ASLoAdynon eAéyxou {laviwv pe tn péBodo kavong e GpAOyLOTPO o€
KaAALEPYELQ EOTIEPLEOELS WV
K. Kapakitoog, H. KavéA\ou, Z. BEppog, I'. Owovopou

11.45 - 12.00: Zvotnua kaAAépyetag Clearfield PLUS. Néa oAokAnpwpévn péBodog
Srayeipiong Ylaviohoykwv npoPAnatwy otnv KaAAépyeia nAtivOou
A. 2¢pBng, K. MmoloyAovu, K. Toakipn, A. KAettowvapnc, X. Koukidng

12.00 - 12.15: Epappoyr) OAokAnpwpévng Alaxeipiong Zw{aviwv oe KaAALépyeLa piyavng:
YrdpxetL enibpacn ota XOPOKTNPLOTIKA TNG;

E. FaBptnA, H. EAeuBepoxwpvag, M. Tapavting, S. Knezevic, X. Avayvwotomnoulog, I.
OlKovOpoU

12.15-12.30: Zufjthon
12.30 - 12.45: AldAelppa - Kadég

11" ENOTHTA: EMIKAIPA ZIZANIOAOTIKA MPOBAHMATA TOY N. EBPOY

12.45 - 14.15: Alepelvnon AUCEWV o€ TPAKTIKA Y{aVIOAOYLKA TtpoBAfjaTa: AVOLKTH
oulATNON KE AYPOTEG TNG IEPLOXNG

14.15 - 14.30: Avaokonnon Zuvedpiouv / Zupnepacpota

TéAog cuvedpiov

TPANTEZ ANAKOINQZEIZ

Mn-XNUK QVTIHETWTTLON TOU TAPACLTLIGHOU TG opoPayxng (Orobanche ramosa) otnv BLOKMNXAVLKE TOpATA
E. MmoAdvn, N. KaAkava, A. AoUpa, A. Kupitong, I. Xa, A. XdxaAng

EvatoOnoia mAatipulwy {laviwv tou apafocitouv ota {I{avioktéva mesotrione, rimsulfuron kol topramezone
B. Kouykpd, M. Aupvidou, M. NapAakidng, X. AAe€oudng, Z. Bpulog
ExkmAvon twv {lavioktovwy benfluralin kot s-metolachlor

3. Baoeiov, M. Kiood, M. Maphakidbng, K. Aoitaivng, X. AAe€oudng, X. Aapoldg, Z. Bpulag

EvaAAaktikr Xxprion {aviwv yla aoTikéG avanAdoelg Kat aotikd ABadia
A. AdevtoUAn, A. TkoAtolou, M. Napdoyou

ZWAavia EAANVIKQOV TOAEWV: £va TTOAUAELTOUPYLKO EYXELPLSLO yLa T GUVAVOPWTILOTIKA PUTAE OTO ALGTLKO KOl TTEPLAGTLKO
neptBaAlov
N. Kpiykag, M. AdAag, A. ApevtoUAn

MANBUONGG KOKKIVOU pUTLol AVBEKTIKOG 0TO imazamox Kot N TPOCUPHOOTIKOTNTA TOU UNtO CUVONKEG AVIAYWVIGHOU
A. Naranavaywwtou, I Mevegég, H. EAeuBepoxwplvog

NAnBuopoi pouypitoag moANanAwe avBektikoi o YTAvIOKTOVA-avaoToAE(G Twv eviUpwv ACCase Kot ALS
A. Nanamnavaywwtou, |. Kapaywdvvn, I Meveéég, H. EAeuBepoxwpvog

Avalftnon véwv ouoLwv pe Tbavr Y{avioktdvo §pdon ota GpapuakeuTKA putd
A. Acoapuwtakng, E. @avoupiou, E. FTaBpiA, M. Tapavtidng, K. Zwtnpdkoylou, . Okovopou

A&LOAGYNON TNG EKAEKTIKOTNTAG TTPOPUTPWTIKWV YTAVIOKTOVWV O€ KAAALEPYELA paivTavoU
B. Mwkou, A. Kapkdvng, 2. Metpomoulog, I. Souinag

MAnBuoudg BéAloupa pe StaoTaupwth avBekTikoTnTA 0 YLAVIOKTOVA-aVaOTOAELG TG Spdong tou eviUpou ACCase
A. Naranavaywwtou, . Mevegég, H. EAeuBepoxwpvog
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EMIXTHMONIKO
XYNEAPIO

“ZIZANIOAOTIA KAI BIQZIMH ATPOTIKH ANANTY=H"

OPTrANQTIKH ENITPOMNH

X. Aapordg - Anpokpitelo MavemioTApwo Opakng

2. Koutpouumag - Anpokpitelo Mavemniotiuwo Opakng
Z. BpUlag - Anpokpitelo Mavemiotipo Opakng

2. Qwtddng - Anpokpitelo Maveniotripio Opakng
K. AoUALag - T. Mpoiot. Fewr. Yninp. EBZ Opeotiadag

A. ApevtoUAn - EAAnvikn ZiZaviohoyikn Etatpeia

A. KaZavtlidou - EAAnvikn Zi{avioAoyikn Etatpeia

A. Xatlnayyelaknc - AAOK Opeotiadag

EMNIZTHMONIKH ENITPOMNH

AdevtoUAn A., BaclhdakoyAou ., BaotAeiou I,
BpuZag Z., Bulavtivomoulog 2., FaAavng M.,
MavvoroAitng K., Mitaémoulog 0., Aapalag X.,
Anuag K., AovAtag K., EAeuBepoxwplvog H.,
EuBupadng M., Zavvomoulog 2., KaZavtlidou A.,
KaAoUpevog N., Kapkdavng A., Koutpolumog 2.,
AOAag M., MruAaAng A., Mmouyaytep M.,
Owkovopou T., Nacmnatng B., TpauAog H.,
XayxaAng A.



MPAKTIKA 190u EMIZTHMONIKOY 2YNEAPIOY E.Z.E.

Integrated Weed Management — PRActical Implementation and Solutions for Europe
(IWMPRAISE)
P. Kudsk
Professor, Department of Agroecology, Aarhus University, Slagelse, Denmark
Email: per.kudsk@agro.au.dk

IWMPRAISE is a new EU Horizon 2020 project on integrated weed management (IWM)
with 38 partners in 8 European countries. A main objective of IWMPRAISE is to
demonstrate that adoption of IWM will support cropping systems that are more
sustainable from both an agronomically and environmentally point of view and more
resilient to e.g. climate changes without jeopardizing profitability or the steady supply
of food, feed and biomaterials. IWMPRAISE will develop, test and assess management
strategies delivered across whole cropping systems for four contrasting management
scenarios representing typical crops in Europe. The specific objectives are to i)
quantify and address current socio-economic and agronomic barriers to the uptake of
IWM ii) design, evaluate and optimize novel alternative weed control methods and
create a ‘tool box’ of validated IWM methods iii) assess the agronomic performance
and environmental and economic sustainability of IWM strategies and iv) make results
available to end users. The development of IWM strategies are supported by research
activities delivering practical knowledge and novel tools for weed control as well as
tools for assessing and disseminating the novel strategies. One WP is fully devoted to
develop advanced IWM tools that can promote the uptake of IWM by farmers while
another WP will focus on the interface between weed management and tillage.
IWMPRAISE will provide advances beyond the state-of-the-art within several research
areas ensuring that the overall goal of the project, to provide practical solutions to the
end users, will be fulfilled. IWMPRAISE combines activities centred on R & D, providing
the tools for developing IWM strategies, with activities that adopt the “interaction
innovation model” involving end-users and other stakeholders in a partnership with
public research institutes and private SMEs. IWMPRAISE combines innovation
potential for novel and sustainable weed management methods with implementation
potential.

Z'{avioktova Kot Blwotpn yewpyia: cuppiwon n clykpouon;
I. BactAeiov
Anpokpitelo Navemotrpo Opakng, Tuua Aypotikng Avamntuéng, 68200 Opeotiada
Email: gvasil@agro.duth.gr

H Buwowun yewpylia gival n téxvn tng epopUoynG TEXVIKWY Kal SLaSIKACLWY E OKOTIO
™V enitevén evog amoteAEOUATOC AmoSeKTOU QMO KOLWVWVIKOOLKOVOULKAG drmong Kot
tavtdxpova GAikol oto mepBaAlov. H amoteAeopaTIKy Kal WHEALULOTIKA Xpron Twv
El0POWV Kol TwWV ¢GUCIKWY TOpwv amotelel Bepehlwdn mpolmobeon mpog tnv
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katevBuvon autr. Ta {Woavioktdva, mapd TOUG AUOTNPOUC KOVOVIOUOUC €YKPLONG
OAAQ KO TIG ETILOTNUOVIKEG YVWHEG YLA aVAYKN XProng eVOAAAKTIKWY UeBOdwv otnv
Slaxeiplon Qilaviwv, cuvBETouv TNV peyalltepn ald Kol TOXUTEPA OVATITUGCOUEVN
Ta€n GUTOMPOOTATEUTIKWY TIPOIOVTWY [E TIPOPAETOUEVN TROLA avénon o atla 5,5%
MéExpL To 2020. Ta YavioKTOVa, TO TIAEOV TOAUTLMO EPYAAELO Yl TNV QAVTLUETWILON
Twv {Waviwv, alMnAenidpolv pe toug GuokoU TTOPOUG MIEPLOCOTEPO ATIO TLG AOLTTEC
Katnyopleg GUTOMPOCTATEUTIKWY TPOIOVTWY. AUTO Kuplwg odeiletal otnv eupeia
Xpron Toug o 0Aa oxebov Ta cuothpata KaAAEpyeLag aAld Kal oTig LBLOTNTEG TOUG.
H pelétn autn €xeL okomod va Slepeuvnoel T B€on Twv {I{AVIOKTOVWY O€ €va BLWGCLLO
neplBaiiov, va meplypddel TG aAANAETOPACELS TOUG HE TA OYPOOLKOCUOTHMOTA
KATW amno SladpopeTkEG cuVONKEG KOAALEPYELAG KAl VA TIPOCOLOPIOEL TTOCOTIKA Kol
TIOLOTIKA TNV ETMKWLVOUVOTNTA TOUG O OUYKPLON ME TIC AOUTEG KaTnyopleg
TIPOOTOTEUTLKWV TPOIOVTWV.

Herbicides and sustainable agriculture: symbiosis or conflict?
G. Vassiliou
Democritus University of Thrace, Department of Agricultural Development, 68200
Orestiada
Email: gvasil@agro.duth.gr

Sustainable agriculture is the art of applying techniques and procedures in order to
achieve a socio-economically acceptable as well as an environmentally friendly result.
Efficient and humane use of inputs and resources represent a key stone in this
direction. Herbicides, in spite of the stringent regulatory rules and the scientific
statements for alternative weed management practices, represent the biggest and the
fastest growing pesticide segment in the global market recording a projected
cumulative annual growth of 5.5% in value till 2020. Being today the most valuable
asset in our weed management portfolio, they affect natural resources more than any
other pesticide class, often in an interactive way. This is mainly due to their wide use
in most of the tillage systems applied today as well as to their properties. The present
study aims to discuss the position of herbicides in a sustainable agricultural context, to
critically review the interactions of herbicides and agroecosystems under various
tillage regimes, as well as to quantify / qualify herbicide risk in the environment
compared to other pesticide classes.

A§loAoynon nAnBuopuwv tou YWaviov Galium aparine ywa mBavi avamntuén
avOekTkOTNTOG 0 {{AVIOKTOVA-0VAOTOAELG TOU eviUpou ALS
A. Kapkavng', M. Avtwvonoulog, A. MruA&Ang?

'Naveniothuo Osocaliag, TuApa Mewnoviag, Qutikig Mapaywyn g Kat Aypotikou
MepBaAAovtog, 38446 BOAOG

2I'ewmoviko Maverotipo ABnvwy, TuApa Eruotipng Outkig Napaywyng, 11855

ABrva

Email: anekark80@yahoo.gr
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Ye meipapa dutodoxeiwv mou €ywve katd to €tog 2016 aflohoyrnbnkav mAnBucpol
peyalokapmng koAAntoidag (Galium aparine L.) yia mibavr avamntuén avOekTikotnTog
oe (Wavioktova avaotoleic tou eviupou ofkoyalaktikp ocuvBdacn (ALS). O
mAnBuopol mpoépxovtav amod KOAAEPYELEG OKANPOU OLTaploU OTnV TEPLOX TOU
Aopokou (Nepipepelakn evotnra OOwtdag) omou oL epappOYEG OPLOUEVWV
QWlovIoKTOVWY TIou avaoTéAouy To éviupo ALS katd to £tog 2014 iyov amotUxeL va
QVTIUETWTioOUV amotedeopatikd to {lavio autd. AkolouBnbnke to evieAwg
tuxalomownpévo oxedblo pe 3 emavoAnlelg (putoboxeia) ava eméppoon. Ta
{lavioktova mou aglodoynBnkav rtav ta florasulam + 2,4-D, iodosulfuron-methyl +
mesosulfuron-methyl kot tribenuron-methyl. Ta eneypéva  Qavioktova
edapudotnkav oe 660elg Ox (Haptupag), 1x (Léylotn cuviotwuevn &don yla KABe
Qllovioktovo), 2x, 4x, 8x kal 16x. MNa tnv afloAdynon tng enibpaong Twv dadopwv
enepPdoswv otnv avamtuén g peyalokaprng koAntoldag mpoodlopiotnke To
VWO BAPOC TOU UTIEPYELOU TUNAMATOC TwV GUTWY, EVW VA TAKTA XPOVLKA Slaothuata
Kataypadpnkav Ta CuUTTwuata Spdon¢ twv JaviokTovVwy Kabwg kal o Xpdvog
endaviong toug. Ta amoteAéoparta pag £6e€av otL ol mAnbuopot R1, R2 avémtuéav
avBektikétnTa ota {iavioktova tribenuron-methyl kat mesosulfuron-methyl +
iodosulfuron-methyl, evw 10 {Wavioktovo florasulam + 2,4-D katamoAéunos
anoteAeopaTIKA Toug avOektikoUc mMAnBuopuolg R1 kat R2. Emiong, kataypddnkav
Sladopég petaf Twv avOeKTIKWY Kal Tou guaicBntou mAnbucopuol wg mpog To Xpovo
eKONAWONG TWV CUUMTWUATWY 6pdong Twv €eTAEYUEVWY {I{AVIOKTOVWY. XTOUG
avBekTikoUg mMAnBucouolg R1 kat R2 otig emepuBacelg twv {WaviokTOVWY TG opadag
Twv oouAdovuloupwwv TapatnpnOnke kabuotépnon otnv  eKSHAWON  TWV
CUUMTWHATWY. JUUTEPACUATIKA TO amoteAéopata pag £6etav otL ol mAnBuououg R1
kat R2 avémtuéav avOesktikotnta ota  {wWovioktova  tribenuron-methyl  kat
mesosulfuron-methyl + iodosulfuron-methyl, evw to {Wavioktovo florasulam + 2,4-D
KOTATIOAEUNOE ATMOTEAEGUATIKA OAOUG TOUG MANBUGUOUG.

Cleavers resistance (Galium aparine L.) to ALS-inhibiting herbicides
A. Karkanis®, M. Antonopoulos’, D. Bilalis*
! University of Thessaly, Department of Agriculture Crop Production and Rural
Environment, 38446 Volos
2 Agricultural University of Athens, Department of Crop Science, 11885 Athens
Email: anekark80@yahoo.gr

Cleavers (Galium aparine L.) populations, originating from durum wheat fields in
Domokos (Prefecture of Phthiotis) were evaluated in a pot experiment for resistance
to ALS inhibiting herbicides. In 2014, seeds of cleavers biotypes were collected after
farmers had complained about insufficient cleavers control following the application
of ALS-inhibiting herbicides. A pot experiment was conducted at the University of
Thessaly during 2016. A completely randomized design was implemented with 3
replicates per treatment. Cleavers control was assessed by determining the above-
ground fresh weight of plants. Herbicides treatments were florasulam + 2.4-D,
iodosulfuron-methyl + mesosulfuron-methyl and tribenuron-methyl applied at 0x
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(untreated contrrol), 1x (max recommended dose for each herbicide), 2x, 4x, 8x and
16x. Cleavers control was evaluated by determining the above-ground fresh weight of
plants, while visual observations of plants were made concerning the color of top
leaves. Our results showed that the populations R1, R2 have developed resistance to
herbicides tribenuron-methyl and mesosulfuron-methyl + iodosulfuron-methyl, while
both populations were susceptible to florasulam + 2.4-D. Regarding the time of the
onset of injury symptoms from herbicides in cleavers, differences between the
resistant and susceptible populations were observed. A delay on the onset of injury
symptoms on resistant populations R1 and R2 to sulfonylureas herbicides were
recorded. In conclusion, our results indicate that the populations R1 and R2 have
developed resistance to tribenuron-methyl and mesosulfuron-methyl + iodosulfuron-
methyl, while the herbicide florasulam + 2.4-D was found to be a very effective
against cleavers populations.

A&loAdynon nAnBuouwv Avena sterilis kau Galium spp. ywa ubavi avantuén
avOektikOTNTAG 0 YIOVIOKTOVA-aVAOTOAE(G TG Spdong twv eviUpwv ALS/ACCase
Ko ALS
®. MuAwvdg!, B. Kat?, H. EAsuBepoywpivécg
! Mnevdkelo Qutonaboloyiké lvotitouto, Epyaotrplo Blohoyikol EAéyxou
rewpywwv Gappdakwy, 14561 ABrRva
2 Mnievdkelo QutontaBoloyikd Ivotitolto, Epyactripto Zwaviohoyioag, 14561 ABrjva
3 Aplototéeto Mavemotipo Osooalovikng, Tuipa Newmnoviag, Epyaoctriplo Fewpylag,
54124 Oecoalovikn
Email: ph.mylonas@bpi.gr

e melpopa  Putodoxeiwv afloloynBnkav mévie mAnBuopol (técoeplg amod
KOAALEPYELEG oLTaplol Tou NOHOU ZeppwV Kal €Vag-euaiobntog amod to aypokTnua
Tou AMNO) ayploBpwung (Avena sterilis L.) yia muBavr avamtuén avOektikotnTAG OF
{llovioktova-avaoTtoAeic t™¢ 6paong tou eviupou ALS (mesosulfuron-methyl +
iodosulfuron-methyl-sodium, pyroxsulam) f/kaL tou eviUpou ACCase (pinoxaden).
Emiong, oe meipapa dutoboxeiwv aflodoyndnkav técoeplc mMAnbuopol (tpelg amd
KaAALEpyeLeg otaplol Tou NopoU OBuwTidag Kat évag-euaiodntog and ta neplbwpla
Twv aypwv) koAntoidag (Galium spp.) ywa mBavr avamtuén avOekTikdTnTOC OF
{llavioktova-avaoToAeis tng Spdong Tou eviuuou ALS (florasulam + 2,4-D, florasulam,
mesosulfuron-methyl + iodosulfuron-methyl-sodium). To mesosulfuron-methyl +
iodosulfuron-methyl-sodium peiwoe to vwnéd Bapog SUo MANBuoUwY aypLOBPWHNG
Katd 9-15% kat 24-28% OTn CUVIOTWHEVN Kal TETpamAdola 66on, avtiotolya. IToug
16louc mMAnBuaopoUlg, to pyroxsulam peiwoe to vwmo Papog katd 27-32% kat 35-39%
OTN OUVLOTWMEVN Kal otnv TetpamAdoita &oon, avtiotolxa. Emumpocbeta, to
pinoxaden otn cuvloTwEVN 800N PElWOE TO VWO BAPog Katd 53-58%. ZToug AAAoug
600 mAnBuopolg ayploBpwing n ouvictwpevn &6on tou mesosulfuron-methyl +
iodosulfuron-methyl-sodium kat tou pyroxsulam peiwoe to vwmno Bapog katd 67-70%
Kal 67-69%, avtiotolya, yla kaBe {ilavioktdvo. e autolg Toug mAnbucpoug n dpdon
Tou pinoxaden otn ouvictwpevn 860N ATAV LKAVOTOWNTIKA (Helwon tou vwmou
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Bapoug katd 79-92%). OAeg ouL emeppdoelg siyav apotn (100%) &pdon otov
guaioBbnto mAnBuopod. Itoug tpelg mMAnBuopoug koAntoidag, to florasulam + 2,4-D
kal To florasulam otnv tetpanAdoia 660N TG CUVICTWUEVNG Uelwoav To VWMo Bapog
katda 4-19% kat 0-15%, avtictoixa. Itnv dla 66on to mesosulfuron-methyl +
iodosulfuron-methyl-sodium peilwoe 1o vwno Bapog twv mAnBuopwv katd 15-47%. H
pelwon tou vwmou Bapoug Tou suaioBntou mMAnBuopol otnv TeTpamAdoia 60N NG
OUVIOTWHEVNG TWV TPWV {lavioktovwy nAtav 71-85%. H cuvictwpevn &6on tou
mecopro-p €ixe aplotn (100%) 6pdon evavtiov OAwv Twv TAnBucpwv. Ta
amoTeAéOMATA QUTAC TNG epyaciag deixvouv ot Vo mAnBuouol ayploBfpwung
mOavwe avéntuéav moAAATAN avOekTIKOTNTA 08 {OVIOKTOVA-AVACTOAELG TNG dpaaong
Twv evlUPwWV ALS katl ACCase, evw Kal, o€ TpeL MANBUoUOoUG KOAANTGiSag, umdpyxouv
evbeifelg avBekTikoTNTAC 08 {laVIOKTOVA-avaoTOAE(G TG 6paong tou eviupou ALS. O
mAnBuopoi autol Siepeuvwvtal oe poplokod eminedo (DNA alnAoluxnon Kat in vitro
Spaon evllou) yla tnv tautomnoinon A Un tg avlektikdtnTag.

Evaluation of Avena sterilis and Galium spp. populations for possible development
of resistance to ALS/ACCase- and ALS-inhibiting herbicides
P. Mylonas?, V. Kati, I. Eleftherohorinos®
! Benaki Phytopathological Institute, Laboratory of Biological Control of Pesticides,
14561 Athens
?Benaki Phytopathological Institute, Laboratory of Weed Science,

14561 Athens

® Aristotle University of Thessaloniki, School of Agriculture, Laboratory of Agronomy,
Thessaloniki

Email: ph.mylonas@bpi.gr

Four Avena sterilis populations originating from wheat fields located in the county of
Serres and one from AUTh farm (susceptible), were evaluated in a pot experiment for
possible development of resistance to ALS-(mesosulfuron-methyl + iodosulfuron-
methyl-sodium, pyroxsulam) and/or ACCase-inhibiting herbicides (pinoxaden). In
addition, three Galium sp. populations originating from wheat fields located in the
county of Phthiotida and one from herbicide-free field borders (susceptible), were
evaluated in a pot experiment for possible development of resistance to ALS-inhibiting
herbicides (florasulam + 2,4-D, florasulam, mesosulfuron-methyl + iodosulfuron-
methyl-sodium). All ALS-inhibiting herbicides were applied at N and 4N (where N is
the recommended field dose), while pinoxaden was applied at N. Mesosulfuron-
methyl + iodosulfuron-methyl-sodium reduced the fresh weight of two A. sterilis
populations by 9-15% and 24-28% at N and 4N, respectively. Pyroxsulam reduced their
fresh weight by 27-32% at N and 35-39% at 4N. Furthermore, pinoxaden applied at N
reduced their fresh weight by 53-58%. In the remaining two A. sterilis populations,
mesosulfuron-methyl + iodosulfuron-methyl-sodium at N reduced the fresh weight by
67-70%, while pyroxsulam at the same dose by 67-69%. The efficacy of pinoxaden
against these populations was 79-92%. All treatments provided 100% control of the
susceptible population. Regarding Galium sp., florasulam + 2,4-D and florasulam at 4N
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reduced fresh weight of three populations by 4-19% and 0-15%, respectively, whereas
their respective fresh weight reduction due to mesosulfuron-methyl + iodosulfuron-
methyl-sodium applied at 4N was 15-47%. The reduction of the fresh weight in the
susceptible population by the above mentioned herbicides at 4N was 71-85%. The
mecoprop-p recommended dose had excellent efficacy against all populations. These
results indicated that two A. sterilis populations may develop multiple resistance to
ALS and ACCase inhibitors. In addition, three populations of Galium sp. showed
evidence of possible resistance to ALS inhibitors. These populations are further
studied at molecular level (using DNA sequencing and in vitro enzyme activity assays)
to elucidate their resistance.

Aepevivnon Stapépwv mAnBuopwv dyplou ovamnov (Sinapis arvensis L.) yia
avOeKTKOTNTA 0 YL{OVLOKTOVA-AVAOTOAELG TNG Spdong Tou eviUpou ALS
Z. Ntoavidou?, I. Aapavtidng', M. Madéong?, H. EAeuBepoxwpivog’
! Apiototédelo Mavemotipuo Osooalovikng, TuApa Mrewmnoviag, Osocalovikn
2EBvIKO Kévtpo Epeuvag kat Texvoloyikrc Avarmtuéng, INEB, Oépun-Osocalovikn
Email: melina-nt@hotmail.com

Ye mepapata ¢utodoxeiwv, DNA aMnlolxnong kat in vitro &pdong eviUpou
aflohoynOnkav 10 mAnBuopol (amd kaAAEpyeleg oltnpwv Twv vouwv OBuwtdag,
Mieplag kot Oecoalovikng) ayplou cuvarmiou (Sinapis arvensis L.) yla tnv mbavotnta
avantuéng avBektikdtnTag o {WOVIOKTOVA-OVACTOAELS TNG S6pdong tou eviUpou
oflkoyalaktiky ouvBaon (ALS). Ta melpduata £viacng avOektikoTnToG oOTa
{llavioktova tribenuron kot imazamox £6sl€av TIHESC GRsy [660n Twv {l{aviokTOVWY
ToU amartteital yla tn peiwon g avamntuéng twv putwv katd 50%) yla to tribenuron
52-56 g 6.0./0Tp, evw yla To imazamox 7-90 g 6.0./0tp. H Ty GRsy Tou guaicOntou
mANBuouoU yia To tribenuron ev unoloyioBnke SLOTL N PkpOTEPN 860N edapUOyNS
Tou pelwoe to vwmo Bapog Twv putwv katd 100%, evw n avtiotoyn T GRso yla to
imazamox ntav 0.5 g 6.0/otp (1/8x tn¢ ouvictwpevng 66ong). H Slepelivnon tng
poplakng Baong tng avBektikotntag (aAnAolvxnon tuRpatog tou als yovidiou) £6eL€e
OtL n avBektkoTNTa Twv evvéa MANBuopwv ota Vo {lavioktova odeiletal oe
ONUELOKA METAANAEN Tou yovidiou als Kol OUYKEKPLUEVA OTO KWOLKOVIO TNG
tpunttodavng (Trp, TGG) otn 6éon 574, e OUVEMELN TNV QVILKOTACTOON TNG
Tpuntodavng amo Asukivn (Leu, TTG). ErunpooBétwg, n in vitro &paon tou eviUpou
ALS twv ewéa avBektikwv TANnBuopwyv, Tapoucia tou {lavioktovou tribenuron,
£6e1€e OTL oL Isp TIPEG (OuykEvTpwon kaBe {Illovioktdvou mou Tipokalel peiwon tng
Spaong tou eviUpou ALS katd 50%) kupavOnkav amo 19 éwg 217 uM. H avtiotoyn lso
TN ya tov evaiodnto mAnBuopo Atav 1.2 uM. H évtaon avBektikotntag (R/S), 6mou
aplBUNTAC €lval N TN Isotou avBektikoL (R) MANBUGUOU KAl OPAVOUOOTAG N TN |so
Tou euaioBntou (S) mMAnBuopou, KuHAvOnke yla Toug avBekTikoug MANBUoOUG amo
16 €wg 185. Ta amoteAécpata autd deixvouv OTL N SLACTAUPWTA AVOEKTIKOTNTA TWV
gewéa TAnBuopwv ota {avioktova-avaotoleic tng &pdong tou evilpou ALS
odeiletal oe pet@AAaln tou als yovidiou, n omoia odrlynoe oe tpomomnoincn Tou
evlUoU ALS Kkat el81KOTEpPA O€ avTikatdotacon tng Trp otn 6€on 574 ano Leu.

15


mailto:melina-nt@hotmail.com

[ - ey

Acknowledgements

This research has been co-financed by the European Union (European Social Fund — ESF) and Greek national
funds through the Operational Program "Education and Lifelong Learning" of the National Strategic
Reference Framework (NSRF) - Research Funding Program: THALES. Investing in knowledge society through
the European Social Fund.

Evaluation of wild mustard (Sinapis arvensis L.) populations for resistance to ALS-
inhibiting herbicides
S. Ntoanidou?, G. Diamantidis’, P. Madesis?, I. Eleftherohorinos*
! Aristotle University of Thessaloniki, School of Agriculture, Thessaloniki
?|nstitute of Applied Biosciences-CERTH, Thessaloniki
Email: melina-nt@hotmail.com

Ten wild mustard (Sinapis arvensis) populations, collected from wheat fields in
Greece, were evaluated, using whole-plant rate response experiments, als gene
sequencing, and in-vitro catalytic activity of the ALS enzyme, for possible development
of resistance to ALS-inhibiting herbicides. The rate response experiments showed that
GRs, values [herbicide rate required for 50% reduction of fresh weight] for the
resistant (R) populations ranged from 0.52 to 0.56 kg a.i. tribenuron ha® and from
0.07 to 0.90 kg a.i. imazamox ha™. Regarding the susceptible population, GRs, value
was not estimated for tribenuron as its lower treatment reduced fresh weight by
more than 100%, whereas the respective value for imazamox was 0.005 kg a.i. ha™.
The als gene sequencing for the nine populations revealed that the observed
resistance is attributed to point mutations of the als gene and particularly on the
codon 574 (TGG) leading to substitution of tryptophan by leucine (TTG).The catalytic
activity of the ALS enzyme in the presence of tribenuron indicated that the I5, values
(herbicide concentration needed for 50% reduction of the ALS activity) ranged from 19
to 217 puM, whereas the corresponding values for the susceptible population was 1.2
uM. The resistance ratio [(R/S, calculated by dividing the |5, value of each resistant
population (R) with the |5, for the susceptible one (S)] ranged from 16 to 185. These
results strongly support that the cross-resistance of the nine populations was due to
Trpss, substitution by Leu, which resulted in reduced ALS sensitivity to ALS-inhibiting
herbicides.
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Alepelivnon TG AVAnTu§ng SLactaupwtrg avOeKTIKOTNTAG TOU Sinapis arvensis Ko
¢ evauoOnoiag tov Camelina microcarpa ce YU{AVIOKTOVA-AVAGTOAELG THG Spdong
Tou ev{Uov o§tKkoyaAaKTiky cuvOadon
A. Nananavaywwtou?, I. BacihdkoyAou?, K. Ajuag®, H. EAeuBepoxwpivog’

! Texvoloyikd Ekmaideutikd 18pupa Autikric Makedoviag, Tufua Texvoddywv
rewmnovwy, 53100 GAwpva
2Texvohoykd ExmauSeutiko 16pupa Osooaliag, Tuiua Texvohdywy Mewmndvwy, 41110
Aaploa
3 Texvoloykd Ekmaideutiko 18pupa Oeocahovikng, Turiua Texvoddywv Mewnovwy,
57400 Exédwpog, Oecoalovikn
* Aprototédeto Navemotiuo Oeocahovikng, Tuipa Fewmnoviag, 54124 Osooalovikn
E-mail: arispapapan@yahoo.gr

Ye mepdauata ¢utodoxsiwv, mou SlefnxBnoav oto aypoktnpo Tou TUAMOTOG
Texvohoywv Mewmovwy tou T.E.I. Autikig Makedoviag, aflodoyrOnkav 12 mAnbuopot
tou {Waviou dyplo owarmt (Sinapis arvensis) ylwa mOavr avamtuén SLACTAUPWTAG
avBekTikdTNTOG 0 {I{OVIOKTOVO-OVOOTOAELG TOU €VIUHOU OELKOYAAOKTIKY ocuvOdon
(ALS), kaBwc¢ kat n evalodnoia ota {llavioktova autd SU0 MANBUCUWY ULIKPOKAPTING
kapehivag (Camelina microcarpa). Ot omopol twv mANBuopwv cuAAEXBnkav amod
oltaypolg, oToug omoloug ol edapuoyEg ALS-avoaotoréwv eixav amotuxel va
QVTIPETWiooUV amotedecpatikd ta SUo {wlavia. Ewdikotepa, afloloyrBnkav ot
couAdovuloupieg mesosulfuron + iodosulfuron (Hussar Maxx) kat tribenuron
(Granstar), ot tplalohomupyudiveg pyroxsulam + florasulam (Broad Way) kat n
tubaloAvovn imazamox (Pulsar) og 600ELG HEXPL KAL OKTAMAAOLA TNG CUVIOTWHEVNC.
AvtiBeta, o evaicbntog MANBUOUOG Ayplou ovariol ekTEONKe o UTTOTOAAATIAGGLEC
KalL otn ouviotwpevn 6b6on, evw TO opuovikng 6pdaong {llavioktévo MCPA
XPNOLWOTOONKE WG XNULKOG HapTupag. Ta amoteAéopata £6el&av OTL TO % NG
CUVLOTWUEVNG 600NG TWV TEGOAPWY OKEUAOUATWY Pelwoe katd 100% to vwnod Bapog
Tou euaiobntou ayplou owarmov. H cuvictwpevn §6on tou MCPA mpokdAeos 100%
pelwon tou vwmou Bapoug kot Twv 13 mAnBucuwyv mou afloloynObnkav. AvtiBeta, n
teTpanAdola 660N TWV TECOAPWY OKEUNOUATWY 8 PEIWOE LKOVOTIOINTIKA TO VWIo
Bapoc 6&ka mAnBuopwv. OL umoloyloBeioeg GRsy TWWEC amd TS €ELOWOELG
guBLYpAUUNG CUUUETABOANG TIOU Xpnotomowtnkay €8sl€av OtL evvéa mAnBuopol
TOU Ayplou owarol Atav avOekTikol oto piypa mesosulfuron + iodosulfuron kat oto
tribenuron, evw Tpelg ATav HETPlwg avOektikol. Mpooétt, emtd mAnBuopol rtav
avBekTikol oto piypa pyroxsulam + florasulam kat Tpetg NTav petpiwg avOektikol, evw
600 mAnBuaopol ATav petpiwg evailodnToL. IXETIKA He To {{AVIOKTOVO imazamox, OKTW
mAnBuopol Atav avBektikol Kat dU0 Ntav PeTPlwg avOektikol, evw SUo mAnBucpol
ntav PeTpiwg egvaiobntol. H SumAdola TG ouvicTtwpevng 860nN¢ TwV TEGCAPWV
{llavioktovwy &g TPOKAAECE LKAvVOTIONTIKA Helwon tou vwrnou Bdapoug twv Suo
TMANOUCUWY TNG MIKPOKAPTNG KapeAivag, evw to MCPA mpokdlece 100% pelwon.
JUUTEPOOUATIKA, T amoteAéopota £6el€av OtL MAnBuouol ayplou owarmiol £Xouv
avantuéel Slaotaupwth avBektikotnTta og ALS-avaoTtoAeic, evw ta {il{aviokTova autd
6ev UmopolV VO QVTIUETWIIOOUV LKAVOTIOINTIKA TN HKpOKaprmn Kapeliva. To
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OopHOVIKAC Spdong MCPA umopel vo amoteAéoel amoteAeopatiky) evalhaktik Avon
yla ta Vo Qlavia.

Investigation of Sinapis arvensis cross-resistance development and Camelina
microcarpa susceptibility on acetolactate synthase inhibitors
A. Papapanagiotou’, I. Vasilakoglou?, K. Dhima®, I. Eleftherohorinos*
'Technological Educational Institute of West Macedonia, Dept. of Agricultural
Technology, 53100 Florina
?Technological Educational Institute of Thessaly, Dept. of Agricultural Technology,
41110 Larissa
*Technological Educational Institute of Thessaloniki, Dept. of Agricultural Technology,

57400 Echedoros, Thessaloniki

* Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
E-mail: arispapapan@yahoo.gr

Twelve populations of wild mustard (Sinapis arvensis) from wheat fields were
evaluated in pot experiments for the potential evolution of cross-resistance to ALS-
inhibiting herbicides mesosulfuron + iodosulfuron, tribenuron (sulfonylureas),
pyroxsulam + florasulam (triazolopirimidines) and imazamox (imidazolinone), as well
as the susceptibility on these herbicides of two littlepod falseflax (Camelina
microcarpa) populations. The GRs, rate (herbicide dose required to reduce growth by
50%) and the level of resistance (R/S) were determined. The hormone action herbicide
MCPA was also used as a chemical control. The results showed that the % of the
recommended dose of four formulations reduced by 100% the fresh weight of the
susceptible wild mustard population. The recommended dose of MCPA caused a 100%
reduction in fresh weight of 13 populations evaluated. In contrast, herbicides
application at four times higher than the recommended rate did not satisfactorily
reduce the fresh weight of ten populations. The calculated GRs, values showed that
nine populations of wild mustard were resistant to the mixture of mesosulfuron +
iodosulfuron and to tribenuron, while three populations were moderately resistant.
Furthermore, seven populations were resistant to the mixture of pyroxsulam +
florasulam, three populations were moderately resistant, while two populations were
moderately susceptible. Regarding imazamox, eight populations were resistant, two
populations were moderately resistant, while two populations were moderately
susceptible. Herbicides application at two times higher than the recommended rate
did not provide satisfactory reduction of fresh weight of two littlepod falseflax
populations, while MCPA caused a 100% reduction. In conclusion, wild mustard
populations have developed cross-resistance to ALS-inhibitors, whereas these
herbicides cannot satisfactorily control littlepod falseflax. All populations examined
were susceptible to MCPA, suggesting that this herbicide could be used as alternative
chemical means to control the resistant populations to ALS-inhibiting herbicides.
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Evéeifelg avantuéng moAAanAg avOekTikdTnTOG TG tanapouvag (Papaver rhoeas
L.) o€ Qul{avioKTOVA TWV OAdwV B kat O
B. KoY, B. KloAéoyAou?, 2. AupneponoUAou?, E. TpiBéAAa?, F. Pernin? S. Michel?, S.
Scarabel®, C. Délye?
! Mnievdkelo QutonaBoloyikd Ivotitouto, 14561 ABrva
2UMR1347 Agroécologie, 17 rue Sully, F-21000 Dijon, France
*Institute of Agro-environmental and Forest Biology (IBAF) CNR, AGRIPOLIS, Italy

Email: v.kati@bpi.gr

Ye nelpaparta putodoyxeiwv aflodoynbnkav evwéa mAnBuopol manapouvag (Papaver
rhoeas L.) yla tnv Siepelivnon tng mbavotntag avamtuéng moAamAn G avOekTIKOTNTOG
oe {Wavioktova Tng opadoag B (avaotoleic tg Spdong tou evlUpou ALS) kal tng
opadag O (ouvBetikég aufiveg). OL mAnBuopol mpoépyxovtav amd KAAAEPYELEG
oraplol Twv vouwv Bowwtiag (emtd mAnBuopol) kal Zeppwv (évag mAnBuouog). O
gvaioBbntog MAnBuoog cUAAEXBNKe amd neplBwpla aypwv Tou Nopou PAwpvag. Ot
enepPaoelg €ywav pe to {lavioktovo mesosulfuron-methyl + iodosulfuron-methyl-
sodium (opdda B) otig 660elg 0 kot N (6mou N n ouviotwpevn 86cn) Kal YE TO
{llavioktovo 2,4-D (opada O) atig 860etg 0, N, 2N kat 4N. Entiong, og 600 MAnBucuoug
Tou vopoU Bowwtiag kal otov guaicBnto edapupdotnkav ta {AvIoKTOVA imazamox
kat florasulam (opdda B) otig 660elg 0 kat N. e 6Aoug toug MANBUCHOUC £€yLve
yevoturukn avaiuon (LEBodog dCAPS) yia tov €Aeyxo mibavwy petoAAdtewv oto ALS
yovibto. H a&lohoynon tou patvotumou €ywve T€ooepls efSopadeg peta t edappoyn
twv {lavioktovwy (kataypodn vékpwong n ermuBiwong putwv). OAeg ol emepfaocelg
KatamoAéunoayv Tov gvaiodnto mAnbucuo (100% vékpwon dutwv). H avaluon tou
yevotumou £6el&e OtL 6AoL oL TAnBuopol ekTog Tou evaioBntou £depav PeTaANAEELG
otn 0éon Prol97 tou evlUpou ALS, evw 600 mAnBuopol amd tov voud Bowwrtiag
€depav petdarlagn kat otn B€on Trp574 (avtikatdotacn amnod Leu). To mOoOOTO TwWV
dutwv ava mAnBuoud mou emPBiwoav oto mesosulfuron-methyl + iodosulfuron-
methyl-sodium kupavOnke petafd 4-56%. Ixedov OAa ¢utd mou emPBiwoav Eépepav
pia ) kat T dVo amod Tig mapanavw UetaAAdgelc. Itnv enéppaon pe florasulam to
Moo0ooTo putwv mou eruplwoe og kABe MANBUCUO NTav 4 kat 16%. OAa ta putd mou
emuBlwoav édepav petaraén otn Béon Trp574. H emuBiwon twv ¢utwv twv Svo
mAnBuopwv oto imazamox rtav 59 kat 37%. To 2,4-D eixe kaAn anoteAeopatikotnta
otov mMAnBuopd tou vopou Zeppwv (100% vékpwon dutwv otnv doon N). Ztoug
mAnBucpolg Tou vopou Bowwtiag to mocootd ¢utwv avd mAnBucud mou emipiwos
otnv enéuPaon pe 2,4-D kupdvOnke petaty 25-66% otnv 86on N, 17-58% otnv 660N
2N kot 5-27% otnv 66on 4N. Ta amoteAéopata emipBepaiwoav tnv avamtuén
avBektikdéTNTOG MANBUoUwWY ota {Ilavioktova tng opadag B kat tnv Umapén tng
yvwotng petalaéng Prol97 oe autolq. H petdAagn Trp-574-Leu mou BpéBnke o€
600 MAnBuopoug, Mpoadidel avOEKTIKOTNTO O OAEG TIG OLKOYEVELEC {L{AVIOKTOVWV TNG
oupadoc B kot eival omdvia otnv mamapouva. AwamiotwOnke emiong ot Svo
mAnBuopol mamapolvag Tou vopol Bowwtiag éxouv mBavwe avamtuéel moAAamAn
QVOEKTIKOTNTA OTOUG aVOOTOAELG TG dpdong Tou eviUpou ALS Kol OTLG GUVOETIKEG
aufives. Ta melpapata ouvexilovial yla TNV TEPAUTEPW HEAETN TWV ETUNESWV
QVOEKTIKOTNTOG AUTWV TWV MANBUCHWY KOL TNG KANPOVORLKOTNTAG TOU paLvouévou.
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Evidence of multiple resistance development in common poppy (Papaver rhoeas L.)
to herbicide groups B and O
V. Kati', V. Kioleoglou?, S. Liberopoulou?, I. Trivella’, F. Pernin?, S. Michel?, S.
Scarabel®, C. Délye?
! Benaki Phytopathological Institute, 14561 Kifissia, Athens
2UMR1347 Agroécologie, 17 rue Sully, F-21000 Dijon, France
*Institute of Agro-environmental and Forest Biology (IBAF) CNR, AGRIPOLIS, Italy

Email: v.kati@bpi.gr

Nine Papaver rhoeas L. populations were assessed for possible development of
multiple resistance to herbicides from group B (ALS inhibitors) and group O (synthetic
auxins). Seeds were collected from wheat fields in the county of Boeotia (seven
populations) and Serres (one population). The reference susceptible population was
collected from field margins in the county of Florina. Populations were sprayed with
mesosulfuron-methyl + iodosulfuron-methyl-sodium (group B) at 0 and N (where N is
the recommended field rate) and 2,4-D (group O) at 0, N, 2N and 4N. In addition, two
populations from Boeotia and the susceptible one were also sprayed with herbicides
imazamox and florasulam (group B) at 0 and N. All populations were genotyped with
dCAPS assays for possible ALS mutations. Phenotype was evaluated four weeks after
treatment (dead or alive plants). All herbicides provided 100% control of the
susceptible population. Genotype analysis identified the presence of mutations at the
ALS codon Pro197 in all populations. In addition, two populations from Boeotia carried
a mutation at codon Trp574 (replacement by Leu). The number of plants that survived
treatment with mesosulfuron-methyl + iodosulfuron-methyl-sodium ranged between
4-56%, while all surviving plants contained one or both of the mutations mentioned
earlier. In the two Boeotia populations, 4 and 16% of the plants survived treatment
with florasulam. All of them carried a mutation at codon Trp574. The plants that
survived imazamox in the two populations were 59 and 37%. 2,4-D at N provided
100% control of the Serres population. In the Boeotia populations, the number of
plants per population that survived 2,4-D treatment ranged between 25-66% at N, 17-
58% at 2N and 5-27% at 4N. The results confirmed the presence of resistance to ALS
inhibitors in P. rhoeas populations and provided further evidence for the occurrence
of the well-known mutation at position Pro197. The mutation Trp-574-Leu that was
identified in two Boeotia populations is less common in P. rhoeas and confers
resistance across all group B herbicide families. Finally, the results indicated that two
populations from Boeotia have developed multiple resistance to ALS inhibitors and
synthetic auxins. Further studies are underway to examine the levels of resistance of
these populations and the inheritance of genes conferring resistance.

Erlyevetikoi pnxoviopol ko puOpon yovidiwv nouv eunAékoval otnv
avOektikotnTa TG KOVLIaG oto glyphosate
0. MapyapttortoUAou?, E. Tavn? H. TpauAdg?, A. XaxoAng
! Mnievdkelo QutonaBoloyikd Ivotitolto, Epyactripto Zwaviohoyiag, 14561 ABrva
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’Fewmnoviko Navemothuio ABnvwy, Tuiua Qutikig MNapaywync, Epyactriplo
BeAtiwong Dutwv, lepd 060¢ 75, 11855 ABrva
*rewmnoviko Naveriothuo ABnvwy, Turua Qutikrg Napaywyng, Epyactriplo
lrewpyiag, lepd 0806¢ 75, 11855 ABrva
Email: d.chachalis@bpi.gr

To glyphosate amoteAel 1o Mo cupéog SladeSopévo JWLAVIOKTOVO OE TAYKOOULA
KAlpoka. H &paon tou €xel olaitepo yapoaktipa Kabw amoteAel aviaywvioTikod
avaotoAéa tou evlupou EPSPS, evw n kovula (Conyza spp.) elval to {LLAVLO TIOU €XEL
avarmntuéel tn peyalutepn avBektikotnta oto glyphosate, oe MOAAEG MepLOXEC TOU
KOopou, ocupnepllappavopuévou kat tng EAAGSac. Exel mapatnpnBei datvotumiki
TAQOTLKOTNTA OTNV KOVUla KATW amd emNeKTIKA Tiieon AOyw tng edappoyng tou
glyphosate, &nAadn Olwadopetikol dawvotunol amdé Tov 8lo  yevotumo. e
TipoNyoU eV SOUAELA, €XOUE TIPOTELVEL NXAVIOMO AVOEKTIKOTNTAG O OMOLOG OPWG
bev odeiletal oe onpelokny peTdAAafn oto kwbdwovio 106 tng mpwrteivng EPSP
ouvBdong aAAG TBavotata og YLa CUYXPOVLIOUEVN UTiEpEKdpacn Téoo Tou EPSPS 6oo
Kol Twv ABC petaywywv yovidiwv. Itnv mapoloa epyoocia efetaletal n undOeon otL
ol mapatnpoUpevoL Tpomomnolnuévol dawvotumol kal n Stadopomolnpévn ékbpacn
tou EPSPS yovibiou (mou €eUMAEKETOL OTO HOVOTATL QVOEKTIKOTNTAG KOTA TOU
glyphosate péoa otoug mAnBuopolg Xwple OMwG va Tapatnpesitat aAdayr otn
voukAeoTtdikry aAAnAouxia tou yovidiou), va odeidovtal o€ emyeveTikeég alayeg. H
peBudiwon tou DNA OSladpapatilel onpaviikO pPOAO Ot TOWKIAEG [BLOAOYIKEG
Sladikaoieg dmwc eival n yovidlakn €kdpaacn, n avamtuén kat n Stadopormnoinon kat n
KUTTOPLKA TOUTOTNTA. XPNOLUOTOLWVTOC TEXVIKEG TeAeuTalag Texvoloyiag onwe eivatl
n aAAnAouxwon DNA pe tn xprion Sodium Bisulfite, ektiundnkav ta enineda ékdppaong
Tou EPSPS yovidiou og 600 mAnBuouolg (-R, avBekTikog vs =S, evaiobntog) oto €idog
kovulag Conyza Canadensis. H aAAnAoUxiwon DNA pe tn xpnon Sodium Bisulfite
ETUTPETIEL TNV OWVIXVEUGN ETLYEVETIKWYV aAAaywv mou cupBaivouv otn Béon C5 twv
kataAoinwv kutooivng ota StvoukAeotibla CpGdi. H mapoloa epyacio Ba cupBAAAEL
ONUAVTIKA oTnV Katavonon tg ducoikng avBekTikdtntog the kovulog oto glyphosate
Kal Ba B€oel TIg BACELC yla TN HEAAOVTLKI) QVATTUEN TEXVIKWVY TIOU TIEpLOpilouv TNV
avBekTikdTNTA TWV {laviwy ota {LaviokTtova.

Epigenetic mechanisms and regulation of genes involved in glyphosate resistance in
horseweed
T. Margaritopoulou?, E. Tani?, I. Travlos®, D. Chachalis®
!Benaki Phytopathological Institute, Laboratory of Weed Science, 14561 Athens
2 Agricultural University of Athens, Department of Crop Science, Laboratory of Plant
Breeding, 11855 Athens
3 Agricultural University of Athens, Department of Crop Science, Laboratory of
Agronomy, 11855 Athens
Email: d.chachalis@bpi.gr

Glyphosate is the most important herbicide globally with a distinct mode of action as
a competitive inhibitor of the enzyme EPSPS; whereas horseweed (Conyza canadensis)
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has been the most frequent weed species that developed resistance to it in various
parts of the world, including Greece. Horseweed phenotypic plasticity, different
phenotypes from the same genotype in response to selection pressure from
glyphosate application, is documented. In a previous work, we have proposed a
resistance mechanism that is not due to a point mutation at the codon 106 of EPSP
synthase but likely due to a synchronized overexpression of EPSPS and the ABC-
transporter genes. In the current study, it is hypothesized that the observed
phenotypic alterations and differential expression of the EPSPS gene (involved in the
glyphosate resistant pathway within populations without changes in its coding
sequence) would be attributed to epigenetic changes. DNA methylation plays a pivotal
role in many biological procedures such as gene expression, differentiation and
cellular proliferation. Using the cutting edge technique of sodium bisulfite sequencing,
variation of the expression levels of EPSPsynthase gene of two populations (R- vs. S-)
of Conyza canadensis was assessed. Sodium bisulfite sequencing was used to detect
epigenetic changes that occur at the C5 position of cytosine residues within CpGdi
nucleotides. Our work will shed light in the naturally raised resistance of Conyza
canadensis to glyphosate and set the bases for future development of techniques that
restrict weed resistance to herbicides.

Ynapxel ouox£Tion HeTa§ TNG YEVETIKAG MOLKIAGTNTOG TwV MANOUouwY {Iaviwv Kot
™G avOektikoTNTAG O€ {L{aVIOKTOVA; To MapAdeLya TG ayplofpwung
Xpnowponotwvtag ISSR popLakoug Seikteg
A. ZavBoroUAou?, I. Tavénoulog?, A. Bahaotddng ', N. Madéong ', E. Tavn?, H.
TpawAdc®, A. XdxoAng*

!lvotitouto levetikr¢ Behtiwong kat Qutoyevetikwy Mopwv, EATO-AHMHTPA, 57001
Otppn
? lvotitoUto Edappoopévwy Blosmiotnuwy, E.K.E.T.A., 57001 @épun
* Frewmovikd NaveruotApio ABnvwv, 11855 ABAva
* Mrievdikelo Gutonaboloyiko lvotitouto, Epyactriplo Zilaviohoyiag, 14561 ABrva
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H ayploBpwun (Avena sterilis) elval dtadedopuévn o€ OAO TOV KOOUO KOl QTTOTEAEL TO
npwto oe omoudawotnta {avio Twv olttnpwv. Eilval etiolo  aypwotwdeg,
OLUTOYOVLLOTIOLOUEVO Kal €XEL OVATTTUEEL avOeKTIKOTNTA amévavtl ota {I{ovIoKTova.
Mo va ekTunBel To eminmedo G YEVETIKNG MOWKIAOTNTAG EVTOG- KAl HETAEU- Twv 16
avBektikwv (HR) kat 8 evuaioBntwv oce {lavioktéva TANBUCUWV ayploBpwung
xpnowonownkav 6 poplakol Seikteg ISSR (Inter Simple Sequence Repeat). Ou
mAnBuopol autol eléyxBnkav yla to eninedo avOektikOTNTOG O {W{OVIOKTOVA HE
TelpApata avranokplong (dose-response experiments). Kat ot Vo tumot mAnBuouwyv
(HR kat HS) amd kaBes cuAhoyn mopouciacav oxedov mapopola emineda YEVETIKAC
molkhdtntag (GD=0,247 ywa tov HS kat GD=0,256 yia tov HR). H avdluon tng
poplakng Stakvpavong (AMOVA) petafl Twv atopwy dlopbwuévol yla tnv Kuplapxn
duon twv ISSRs £6¢elEe OTL TO PeEYOAUTEPO MEPOC TNG SlakUupavong (49%) onuelwdnke
MeTaEU Ttwv MAnBuopwv, Kol To undhouto 38% Tng SlakUupavong amodobnke oe
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Sladopég petall TwV OTOpHWV EVTIOC TwWV TANOUGHWY. INUOVTIKA YEVETIKN
Sladopomoinon avixveltnke avapeoa otoug mAnBuopolg HR kat HS. H udnAn tun
Tou ouvteleotn Sladopomnoinong (Psr= 0,618, p <0,001) mou enpePfaiwoe n AMOVA
(Analysis of Molecular Variance) mapéxetl onuavtikég evoeitelg yia tn Stadopormnoinon
Twv MANBuoUWV TNG ayplofpwung. To SevOPOYPOUUA YEVETIKWY AMOOTACEWV KATA
Nei amokdAue éva potifo opadonoinong. EmutAéov, n Mmneiliavr) (Bayesian) doun
Kol n availuon kupiwv ouvtetaypévwyv (PCoA) £€6eife otL ol 24 efetalouevol
mAnBucopol ATav cuykevtpwévol oe Sladopeg opnades. Ot KUPLOL GTOXOL OTN YEVETLKN
mAnBuouwyv eival va meplypadel To MOGO TNG YEVETIKAG MOLKIAOMOpdIlag evTog Kal
METOED Twv TANOUOHWV Kal va HeAeTnBoUV oL pnxaviopol TG SUVAULKAG
Slakupavong. Aut n mAnpodopia pmopel va eival xpAolun yl thv avamtuén
OTPATNYIKWY SLaXElpLONG yla TN HElWON TWV ETUMTWOEWV tTNG A. sterilis kot aMwv
{Waviwv ota media twv KaMepyswwv. H pehétn aut pmopel vo BonBrost va
KOTAVONOOUUE TIG TOAVEC ETMUMTWOEL EMIAOYAC OUYKEKPLUEVWY T{I{AVIOKTOVWY,
OXETIKA He TA €emimeda TNG TMOWKIAOTNTOG EVIOC KAl METAEU Twv TAnBuouwv

aypLoBpwung.

Is there any correlation among the genetic diversity of weed populations and
herbicide resistance? A sterile oat case study by ISSR markers
A. Xanthopoulou ', I. Ganopoulos?, D. Valasiadis', P. Madesis', E. Tani?, I.
Travlos*, D. Chachalis*
'Institute of Applied Biosciences, CERTH, 57001 Thermi, Thessaloniki
2 Institute of Plant Breeding and Genetic Resources, HAO-DEMETER,
57001Thermi, Thessaloniki
* Department of Crop Science, Agricultural University of Athens, 11855 Athens
“Benaki Phytopatholigical Institute, Laboratory of Weed Science,14561 Athens
Email: d.chachalis@bpi.gr

Sterile oat (Avena sterilis L.) is the most important and frequently encountered annual
grass weed infesting winter cereal fields at the time of crop maturation and has
developed herbicide resistance. Genetic diversity within and among 16 herbicide-
resistant (HR) and 8 herbicide-susceptible (HS) A. sterilis multi-field populations was
determined using 45 polymorphic loci resulting from six intersimple sequence repeat
(ISSR) primers. The populations were checked for their level of herbicide resistance by
dose-response experiments. Both HR and HS populations from every collection
maintained nearly similar levels of ISSR diversity (GD=0.247 for HS and GD=0.256 for
HR populations). High level of genetic diversity existed among rather than within
populations (49% and 38%, respectively). Significant genetic differentiation was
detected between HS and HR populations as well as among the populations in each
exposure. High O value (0.618, p<0.001) corroborated AMOVA partitioning and
provided significant evidence for population differentiation in sterile oat. UPGMA
cluster analyses, based on Nei’s genetic distance, revealed grouping pattern. Bayesian
structure and principal coordinate analysis revealed that twenty four populations
were clustered into several groups. The estimated genetic variability and the genetic
structure of populations would have an impact on success of weed management.
Minimal difference in gene diversity (GD) between HR and HS is consistent with
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multiple origins of resistance, where HR A. sterilis most likely evolved from diverse
founding individuals. This study could help us understand the potential impact of
herbicide selection, imposed nearly every year for the last three to four decades, on
the levels of molecular marker diversity within and among A. sterilis populations.

OL tepBAAAOVTLKEG CUVOIKEG TPOTIOMOLOUV TO HNXAVIOHO OVATTUENG
avOektikoTnTaC TNG KOVLIag (Conyza spp.) oto glyphosate
E. Tavn®, A. XdxoAng?, H. TpauAdg?, A. MruAdAng?
! Epyaotriplo BeAtiwong ®utwy, TpApa Entotipng Gutikig Napaywync, Mewmnovikd
MNavemniotiuio ABnvwv
2Epyaocthplo Ziavioloyiag, Mnevdkelo Qutonaboloyikd lvotitovto
*Epyaocthplo Mewpylag, TuApa Erothiung Qutiknc MNapaywyng, Newmovikd
MNavemniotiuio ABnvwv
Email: etani@aua.gr

To Uavioktovo glyphosate gival to mo eupéwg xpnotpomnolovpuevo JI{aviokTovo yla
Tov €Aeyxo MAATUPUAAWY Kal oTevoPUAAWV {Illaviwy 6TNV YEWPYLKNA TIPALN. AOYw ULOC
OELPAC Tapayovtwy, otnv EAAada, omou n kovula (Conyza spp) elval To o SUckolo
ylat avTipeTwrion {lAavio os MOAUETELG KOAMEPYELEG, N LAKPOXPOVN KOl OTTOKAELOTIKN
xprion glyphosate kaBwg kat n éAewdn oAokAnpwpévwy mpooeyyioewv Slaxeiplong
QWlaviwv, €xouv cupBarAeL otnv avamtuén avBekTikotntag. O oKOmMOg TG mapouaong
epyacioag ntav va peletnBel n  enidpaocn twv ouvOnkwv TeptBAallovtoc
(Bepuokpacia, dpwg) otnv TPOMOMOINGN TOU HUNXOVIOUOU avamtuéng avOekTIkOTNTOC.
MetpnBnke to eninedo ékdpacng tou yovidiou EPSPS kabBwg kat 6U0 ONUAVTIKWV
yoviSiwv ABC-transporter genes (M10 and M11), og éva mioTtomoLNUEVA AVOEKTIKO
Bwotumo (GR) kat éva evaicBnto (GS) Blotumo. Ta amoteAéopata Tng mapolong
€peuvag €6elkav plo0 Apeon oOxéon Twv ouvlBnkwv TepBAAAovVTOC UE TNV
avBektikdétnta oto glyphosate, oOmw¢ auti ekdpépetol HEOW TOU HNXAVIGUOU
epdaviong avBekTikdTNTOC. H KOTAVONOoN TNG 0XE0NC AUTAC Umopel va BonBroeL otnv
avantuén otpatnykwy Slaxeiplong tng avBektikotnTag twv {llaviwv oto glyphosate.

Environmental conditions could modify the glyphosate resistance mechanism in
Conyza spp.
E. Tani', D. Chachalis?, I. Travlos?, D. Bilalis®
! Laboratory of Plant Breeding, Department of Crop Science, Agricultural University of
Athens, 11855 Athens
%Laboratory of Weed Science, Benaki Phytopathological Institute, 14561 Athens

®Laboratory of Agronomy, Department of Crop Science, Agricultural University of

Athens, 11855 Athens

Email: etani@aua.gr

Glyphosate has been the most widespread used herbicide for control of both
broadleaf and narrowleaf weeds in agriculture. \n Greece, whereas Conyza spp. has
been a noxious weed species to control in perennial crops, the prolonged and sole use
of glyphosate together with the lack of integrated weed management strategies, have
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contributed to the evolution of resistance. The objective of the present study was to
investigate the effect of environmental conditions (temperature and light) on the
expression levels of the EPSPS gene and two major ABC-transporter genes (M10 and
M11) on glyphosate susceptible (GS) and glyphosate resistant (GR) horseweed
biotypes. Results of this study, have shown a direct link between the environmental
factors with the proposed mechanism of glyphosate resistance.

MAnBucopoi piAtou Kot avepoxoptou avOeKTLKOL o€ JL{OVLOKTOVA OVACTOANG TWV
ev{Opwv ACCase Ko ALS
A. Nananavaywwtov?, I. Mevegég?, H. EAeuBepoxwpvog’
LTEl Autikiig Makedoviag, Tpuiua Texvoldywv Mewndvwy, 53100 GAwptva
2 Aplototéhelo Mavemotripuo Oecoalovikng, Tuipa Mrewmnoviag, 54124 Oscoalovikn
Email: arispapapan@yahoo.gr

e OUo melpapata ¢utodoxeiwv afloloynBnkav €€t mMAnBuopol piAou (Milium
vernale) yla avBektikotnta ota {lavioktova clodinafop propargyl kat diclofop-methyl
[avaotoAeig tou eviipou kapBofuldacn tou akétuho-Coa (ACCase)], kabBwg kol ota
{llavioktova mesosulfuron + iodosulfuron kat pyroxsulam [avaotolAeic tng Spaong
Tou evlUpoU oflkoyaAakTiky ouvBdon (ALS)]. Ta amoteAéopata £6st€av OTL OAeG oL
eNeUPAoeLg TwV {WavIoKTOVwY elxav dplotn Spacn evavtiov evog mAnBucuoU, aAlad n
edapuoyn tng tetpanidaociag 56ong tou clodinafop propargyl kat tou diclofop-methyl
pelwoe 10 Vo Bapog tplwwv MANBuoUwyY Katd 2-24% kot 22-75%. Itoug (Sloug
mAnBuopoug, n ouvioTtwpevn 86on twv mesosulfuron + iodosulfuron kat pyroxsulam
pelwaoe To vwmo Bapog toug katd 100%. e uo mAnBucouolg Tou {iaviou, n SutAdola
660n twv mesosulfuron + iodosulfuron kat pyroxsulam peiwoe 1o YAwpd Bdapog Toug
Kata 26-33% kot 54-57%, evw n avtiotoyxn peiwon amod tnv tetpanidola §6on Twv
clodinafop propargyl kat diclofop-methyl Atav 29-33% kot 60-74%. Ta Suo TelpapaTa
dutodoxeiwv, omou pehetBnkav 25 mAnbuopol avepdxoptou [Apera spica-venti (L.)
P. Beauv.] ywa avBektikotnta ota {wlavioktova chlorsulfuron, mesosulfuron +
iodosulfuron, pyroxsulam (avactoleic Tou eviUpou ofkoyalaktikry cuvBaon-ALS),
clodinafop propargyl, pinoxaden kat clethodim 1} cycloxydim (avaotoAeic tou eviupou
kapBofuldaon tou akétuloCoA-ACCase), €6el§av OtL n TtetpamAdola &6on Tou
clodinafop peiwoe to vwnd Bapog duo MAnBuouwv katd 42-56%. H cuvioTwuevn
66on twv pinoxaden, clethodim kot cycloxydim peiwos to vwno Bapoc twv 24
mAnBuouwyv katd 87-100%, 84-100%, kot 85-100%, avtictolya. H tetpamidoia o6an
twv mesosulfuron + iodosulfuron kat pyroxsulam peiwoe to VWMo PApPog €vog
mAnBuopou katd 33% kalL 59%, avtiotowa. AviiBeta, n teTpamAdola 560N Tou
chlorsulfuron peiwoe to vwno Bapog 24 mAnBuopwv katda 0-63, evw n idla déon tou
mesosulfuron + iodosulfuron peiwoe to vwnd Bapog 4 mAnBuopwv kata 35-67%. H
tetpanAhdota §6on Tou pyroxsulam peiwos to vwnod Bapog entd mAnBuouwv Katd 36-
64%, evw OAeg oL emeppaoelc Twv {llavioktovwy eiyav dplotn dpdcn evavtiov Tou
gvaioBbntou mMAnBuopol. Ta anoteAéopata autd deixvouv OtL oplopévol TAnBucpol
MiAlou kaL avepoxoptou avémtuéav TOMAAR avBektikotnTa o€ {{aVIOKTOVO-
avaoToAElg TNG Spdong Twv eviupwyv ACCase kot ALS.
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Spring milletgrass and loose silkybent populations, resistant to ACCase- and ALS-
inhibiting herbicides
A. Papapanagiotou’, G. Menexes?, |. Eleftherohorinos®
LTEI of Western Macedonia, Dept. of Agricultural Technology, 53100 Florina
2 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
Email: arispapapan@yahoo.gr

In two pot experiments six spring millet populations were studied for herbicide
resistance to clodinafop propargyl, diclofop-methyl [acetyl-CoA carboxylase-ACCase
inhibitors], and mesosulfuron + iodosulfuron and pyroxsulam [acetolactate synthase-
ALS inhibitors]. All herbicide applications were highly effective against one population,
while the application of four times the recommended rate of clodinafop propargyl and
diclofop-methyl reduced fresh weight of three populations by 2-24% and by 22-75%,
respectively. The application of two times the recommended rate of mesosulfuron +
iodosulfuron and pyroxsulam reduced fresh weight of these populations by 100%,
whereas the two-fold the recommended rate of mesosulfuron + iodosulfuron and
pyroxsulam against two populations, reduced their fresh weight by 26-33% and 54-
57%, respectively. Against these two populations, the application of four times the
recommended rate of clodinafop propargyl and diclofop-methyl reduced fresh weight
by 29-33% and 60-74%, respectively. The two pot experiments, where 25 populations
of loose silkybent [Apera spica-venti (L.) Beauv.] were evaluated for resistance to
chlorsulfuron, mesosulfuron + iodosulfuron, pyroxsulam (ALS-inhibiting herbicides),
clodinafop propargyl, pinoxaden, clethodim, and cycloxydim (ACCase-inhibitng
herbicides), indicated that the four times the recommended rate of clodinafop
propargyl reduced fresh weight of two populations by 42-56%. The recommended
rate of pinoxaden, clethodim and cycloxydim reduced fresh weight of 24 populations
by 87-100%, 84-100% and 85-100%, respectively. The application of four times the
recommended rate of mesosulfuron + iodosulfuron and pyroxsulam reduced fresh
weight of one population by 33% and 59%, respectively. By contrast, the four times
the recommended rate of chlorsulfuron and mesosulfuron + iodosulfuron reduced
fresh weight of 24 and 4 populations by 0-63% and by 35-67%, respectively. The
application of four times the recommended dose of pyroxsulam reduced fresh weight
of 7 populations by 36-64%. All herbicide treatments resulted in excellent control of
the sensitive population. These results indicate that some spring millet and loose
silkybent populations evolved resistance to ACCase- and ALS-inhibiting herbicides.

MAnBucpoi aypLlofpwpng He SLaoTaUPwWTH) AVOEKTIKOTNTA OE {L{OVLOKTOVO
avaoTtoAng Tov ev{Upou ALS Ko LEAETN TNG TTPOCAPLOCTIKOTNTAG TOUG
A. Nananavaywwtov?, I. Meveég?, H. EAeuBepoxwpvog’
LTEI Autikic Makedoviag, TuApa Texvoldywv Mewmnovwy, 53100 QAwpLva
2 Aplototéhelo Mavemotripo Oecoalovikng, TuApa Mewmnoviag, 54124 Oscoahovikn
Email: arispapapan@yahoo.gr
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e mepduato  ¢utodoxeiwv aflodoynbnkav evwéa mAnBuopoi (amo aypoulg
XEWWEPWWV oltnpwV Twv Nopwv Adploag, Ieppwv Kot Osccalovikng) ayplofpwung
(Avena sterilis L.) yw tnv mBavotnta avantuéng avOektikotntag os {I{avioKTOva-
avVaOTOAE(G TwV eviUHwWY KapPotuldon tou akéTuAoCoA (ACCase) Kot OELKOYQAQKTIKA
ouvBaon (ALS). AfohoynBnkav ta {ilavioktova clodinafop propargyl, pinoxaden,
mesosulfuron + iodosulfuron kat pyroxsulam otn cuviotwpevn (x), Suthaocta (2x) Kat
tetparhdola (4x) 86on. AvtiBeta, otov evaicOnto mAnBuouo, afloloyrnbnkav n
unotetparnAdola (x/4), umodutAdola (x/2) kat n cuviotwuevn (x) 66on. H ebapuoyn
Twv eneppacewv €yve otav ta ¢putd tou {Iaviou Bpiokovtav oto otddlo Twv 3-5
dUMNWV (1-2 adérdla). Kabe eméuPaon eixe 4 emavalnelg (putodoyeia), evw to
KaBe melpapa emavaAndbnke Svo ¢dopes. Ta amoteAéopata €6elEav OTL OAEG oL
enepPaoelg Twv {loviokTtOovwy gixav aplotn 6pacn evavtiov Tecodpwv MANBUCUWY,
£VW n umotetpanAdola 86on OAwv twv {{aviokTovwy eixe oAU kalf Spdon (89-
100%). evavtiov Tou euaicBntou mAnBuopol. H ouvictwpevn 66on  Twv
{llavioktovwy mesosulfuron + iodosulfuron kat pyroxsulam eixe pewwpévn dpdocn
gvavtiov tTplwv MANBuopwy, evw n TeTpamAdcia 86on toug eixe 11,7 kai 5,7%
KOTAMOAEUNGON €vavTiov evog mMANBuopol. Ta amoteAéopata and SUo Melpapata
dutoboxeiwv, omou pehetnBOnke n emnibpacn tng mukvotntag (0, 2, 4, 6, 8, 10
¢dutd/Putodoyeio) tecodpwv TMANOuouwv ayploBpwung (évag euaicbntog, £vocg
avBekTIkOC o {Ilavioktova-avaoTtoleic tou eviiou ACCase, £Vag QVEKTIKOG Kal £VOg
avOEeKTIKOC 0g ULAVIOKTOVA-aVACTOAE(G TOU ev{UoU ALS) GTOV QVTOYWVIOUO EVAVTIOV
tou ottapoy (10 ¢utd/dutodoyeio), €8s OtL 0 YAwpd PBApog Twv GUTWV Tou
oraplou pewwdnke katd 49, 49, 40, 44% kal 66, 58, 50, 55% amno tnv napouvcia 2 kot 4
dutwv Ttou evaicBntou, ACCase-avBektikoU, ALS-ovektikoU Kal ALS-avBektikou
mAnBucpol aypofpwung, evw n avtiotolyn peiwon tou aplBuol adsAdlwv Twv
dutwv ottapol Arav 35, 47, 27, 35% kot 54, 56, 49, 54%. H ¢Bivouvoa oelpd tou
vwrol Bapoug tecodpwv GuUTWV KABe MANBUoUOU aypLOBPWHNG OE AVTAYWVLIOUO UE
orapl Atav evaiodntog >ALS-avekTikog >ALS-avBekTikOG >ACCase-avOeKTIKOG, EVW N
avtioton oewpd tou aplOpou adedduwv ntav ALS-avektikog >ACCase-avOeKTIKOG
>gvaiobntog >ALS-avOeKTIKOG.

Sterile oat populations cross-resistant to ALS-inhibiting herbicides and their fitness
cost study
A. Papapanagiotou’, G. Menexes?, |. Eleftherohorinos®
'TEI of West Macedonia, Dept. of Agricultural Technology, 53100 Florina
2 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
Email: arispapapan@yahoo.gr

Nine sterile oat populations originating from cereal fields cited at prefectures of
Larissa, Serres, and Thessaloniki, were evaluated in pot experiments for resistance to
ACCase- and ALS-inhibiting herbicides. The herbicides clodinafop propargyl,
pinoxaden, mesosulfuron + iodosulfuron and pyroxsulam were applied at
recommended, two times and four times the recommended rate, whereas for the
susceptible population, one fourth, half and the recommended rates were evaluated.
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Herbicides were applied when plants reached the 3-5 leaf stage (1-2 tillers). Each
treatment had four replications (pots) and every experiment was performed twice. All
herbicide treatments resulted in excellent control of four populations. The application
of one fourth the recommended rate of all herbicides was highly effective (89-100%
control) against the susceptible population. The application of the recommended rate
of mesosulfuron + iodosulfuron and pyroxsulam showed reduced efficacy against
three populations, while their four times the recommended rate reduced fresh weight
of one population by 11,7% and 5,7%, respectively. The two pot experiments, where
the impact of various densities (0, 2, 4, 6, 8, 10 plants/pot) of four sterile oat
populations (one susceptible to herbicides, one resistant to ACCase-inhibiting, one
tolerant and one resistant to ALS-inhibiting herbicides) grown under competition with
wheat (10 plants/pot), indicated that fresh weight of wheat plants was reduced by 49,
49, 40, 44% and by 66, 58, 50, 55%, respectively, at the presence of two and four
sterile oat plants of the susceptible, ACCase-resistant, ALS-tolerant and ALS-resistant
population. Number of tillers was reduced by 35, 47, 27, 35% and by 54, 56, 49, 54%,
due to presence of 2 and 4 plants of each of the above mentioned sterile oat
populations. Fresh weight discenting order produced by 4 sterile oat plants grown in
competition with wheat was susceptible> ALS-tolerant> ALS-resistant> ACCase-
resistant, whereas discenting order for the number of tillers produced, was ALS-
tolerant> ACCase-resistant> susceptible> ALS-resistant.

MAnBuopoi pikpokapnng KoAANToidag kat pnidpopag avlektikoi o {I{aviokTova
avaotoAeic tou eviipou ALS
A. Nanaravaywwtou?, I. Meve§éc?, H. EAeuBepoxwptvog?
L TEI Autikiig Makedoviac, TuApa Texvoldywv Mewmndvwy, 53100 OAwpva
2 Aplototélelo Mavemotripo Oecoalovikng, Tuiua Mrewmnoviag, 54124 Oscoahovikn
Email: arispapapan@yahoo.gr

e 600 mepapata ¢utodoxeiwv aflohoyndnkov svvéa TANBUCHOL HIKPOKAPTING
KoMntoidag (Galium spurium L.) ywo avBektikotnta ota {illavioktéva chlorsulfuron,
tribenuron tribenuron + mecoprop-P, florasulam + 2,4-D, florasulam + aminopyralid,
florasulam + fluroxypyr. H tetpamAdcia 66on tou tribenuron peiwoe to VWMo Papog
okTw TAnOuouwv Kata 4-47%, evw n avtiotolyn Helwon amod tnv da d6on tou
chlorsulfuron Atav 25-73%. H tetpanAdoia §6on tou florasulam + 2,4-D peiwoe 10
VWO Bdapog Tplwv mAnBuopwv katd 0-51%. H cuvictwpevn 66on tou tribenuron +
mecoprop-P peiwoe 10 vwnd Bdapog OAwv twv MAnBuopwv katd 100%, evw n
avtiotown peiwon amo tn cuviotwuevn §6on tou piypartog florasulam + aminopyralid
ntav 74%, 80% kot 100% oe éva, €va kal €L mAnBucouolg, avtiotola. TéAog, N
ouviotwuevn 66on tou piypartog florasulam + fluroxypyr pelwoe to vwnd Bapog Twv
TMEPLOCOTEPWY TMANBUOPWY Katd 80-100%. OAeg ol emepPacelg Twv {OVIOKTOVWY
giyav aplotn 6pacn evavtiov tou euaicBntou mAnBuopol. To SUo mMelpapaTa
dutodoxeiwv, émou peetnOnkav 12 mAnBuopoli umnibopag (Bifora radians M. Bieb)
yla mbavr avamtuén avOektkotntag ota {ilavioktova chlorsulfuron, tribenuron,
tribenuron + mecoprop-P, florasulam + 2,4-D, florasulam + aminopyralid, tritosulfuron
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+ dicamba, clopyralid kat bromoxynil + 2,4-D, £6eiav 6tL n tetpanAdola 660N Tou
chlorsulfuron peiwoe to vwnod BApog Twv MEPLOGOTEPWVY TANBUGUWVY TNG UrLpopag
katd 0-51%, evw n duthdola 86on tou tribenuron pelwos to VWO PAPog oKTW
mAnBuouwy Katd 72-78%. Eniong, n tetpanidcia §6on tou florasulam + 2,4-D peiwoe
o VWwno Bapog 11 mAnBuouwv kata 35-74%, evw n dla 66on tou tritosulfuron +
dicamba pelwoe 1o vwno Bapog Twv mAnBucopwy tou {laviou katd 9-56%. H Suthdoia
860n tou florasulam + aminopyralid peiwoe to vwnod Bdapog entd mMANBUCUWY KATA
91-100%, evw n avtiotoyn Heiwon 10 mAnBuopwv amoé tn SutAdola 86on tou
tribenuron + mecoprop-P ftav 46-74%. TéAog, n ebaployr TNG CUVICTWHEVNG SO0NG
Twv {lavioktovwy clopyralid kat bromoxynil + 2,4-D eixe aplotn 6pdon evavtiov OAwv
Twv TMAnBuopwv. Ta amoteAéopata autd beixyvouv OtTL oplopévol TAnBuopol
ULKpOKaPTING KOAANTOWSaC Kot pmidpopag avénmtuéav SLaoTaupwTth avOeKTIKOTNTA OF
{llavioktova-avooTtodeic tng Spaong tou evlupou ALS. Ou mAnBuopoi autol
Slepeuvwvtal os poplokod enimedo (DNA aAAnAolxnon kat in-vitro &pacn eviipou)
yla ThV TauTonoinon 1 1N TG avBeKTIKOTNTAG.

False cleavers and wild bishop populations resistant to ALS-inhibiting herbicides
A. Papapanagiotou’, G. Menexes?, I. Eleftherohorinos®
L TEI of Western Macedonia, Dept. of Agricultural Technology, 53100 Florina
2 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
Email: arispapapan@yahoo.gr

Nine false cleavers (Galium spurium L.) populations were evaluated in two pot
experiments for resistance to herbicides chlorsulfuron, tribenuron, tribenuron +
mecoprop-P, florasulam + 2,4-D, florasulam + aminopyralid, florasulam + fluroxypr.
The application of four times the recommended rate of tribenuron and chlorsulfuron
reduced fresh weight of eight populations by 4-47% and 25-73%, respectively. The
application of four times the recommended rate of florasulam + 2,4-D reduced fresh
weight of three false cleavers populations by 0-51%, whereas the recommended rate
of tribenuron + mecoprop-P reduced fresh weight of all populations by 100%. Fresh
weight of one, one and six false cleavers populations was reduced by 74%, 80% and
100%, respectively, when exposed to the recommended rate of florasulam +
aminopyralid. The recommended rate of florasulam + fluroxypyr caused reduction in
fresh weight of most populations by 80-100%. All treatments resulted in excellent
control of the susceptible false cleavers population. The two pot experiments, where
12 wild bishop (Bifora radians M. Bieb) populations were studied for herbicide
resistance to chlorsulfuron, tribenuron, tribenuron + mecoprop-P, florasulam + 2,4-D,
florasulam + aminopyralid, tritosulfuron + dicamba, clopyralid, bromoxynil + 2,4-D,
showed that the application of four times the recommended rate of chlorsulfuron
reduced fresh weight of most populations by 0-51%. The two times the recommended
rate of tribenuron reduced fresh weight of 8 populations by 72-78%, while the
application of four times the recommended dose of florasulam + 2,4-D and
tritosulfuron + dicamba resulted in 35-74% and 9-56%, reduction of fresh weight of 11
and 12 wild bishop populations, respectively. The two times the recommended rate of
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florasulam + aminopyralid and tribenuron + mecoprop-P reduced fresh weight of 7
and 10 wild bishop populations by 91-100% and by 46-74%, respectively. The
application of the recommended rate of clopyralid and bromoxynil + 2,4-D resulted in
excellent control of all wild bishop populations. These data indicate that some false
cleavers and wild bishop populations evolved cross-resistance to ALS-inhibiting
herbicides. Molecular basis (DNA sequencing, in-vitro enzyme activity) of herbicide-
resistance is currently being studied.

RELIUM: “Herbicide resistant Lolium spp. in climatically and agronomically diverse
European countries: from developing quick and reliable detection tools to devising
sustainable control strategies. Zuvomntiki mapouoioon eupwrnaikol £pyou yLa T
Saxeiplon g avOektikdTNTAC TOL {llaviov «Hpax» (Lolium spp.)

0. Ntodémoulog?, A. Katoaviwvng', A. KaAvBag?, X. Aapaldg?, A. XaxoAng, H.
TpavAdg?, E. Tavn®
EAFO-AHMHTPA, Ivotitouto levetikrc BeAtiwong kaw Dutoyevetikwy Mépwv, 57001
Oépun
2 Anpokpitelo MNaveruotrpo Opdxng, Turipa Aypotikic Avamtuéng, 68200 Opeotidda
*Mrnevdkelo Qutonaboloyikd Ivotitolto, Epyaoctfiplo Zwaviohoyiag, 14561 ABrva
*Tewmnovikd Mavemnothipo ABnvwy, Epyaocthiplo Mewpyiog, 11855 ABrva
* Tewmoviko MaveriotApo ABnvwy, Epyaotriplo BeAtiwong Qutwv kat Fewpykou
Mepapatiopov, 11855 Abrva
E-mail: gitsopoulos@yahoo.gr

To é£pyo RELIUM oavrAikel oto mAaiclo Tou esupwmaikol mpoypdupotog C-ipm
(Coordinated-integrated pest management in Europe, www.c-ipm.org). NMAnBucpol
tou Lolium spp. (Lolium rigidum, Lolium multiflorum, Lolium perenne) avBektikol oe
{llavioktova (Omwg Y. o avaoToAelc Tou eviupou ACCase, i Tou evlUpou ALS) €xouv
avadepOel Kal OTLG TPELG XWPEG TIOU CUMMETEXOUV OTO £pyo. To €pyo OTOXEUEL OTNV
mapakoAolBnon, tnv online-xaptoypdadnon, TNV avamtuén KAWVOTOUWV pYaAisiwy
aviyveuong kal xapaktnplopol erAeyUEVWY avBOekTikwY MANBuopwyv Kabwg emiong
Kal TV avamtuén otpatnylkwv Stoxeiplong tg avBektikotntag. To RELIUM amotelel
£V0l EUPWTIALKO £PYO OTIOU KABE CUUUETEXOUCO XWPA Ba ECTIACEL GE CUYKEKPLUEVOUG
OTOXOUG Kal Oa CUUMANPWOEL N A ThV AAAR otV €mvonon VEWV OTPATNYLKWV
Slaxelpiong twv {Waviwv. H mapakoAouBnon, n ouAloyr Twv TANPodoplwWVY OCE
aypoug Omou eudavileTal avBekTIKOTNTA KAl n xoptoypadnon tng e€AmAwong Twv
avBektikwv PBlotunwyv Ba mpaypatonotnBolv oe OAeG TG XWPES. H Italia elval n
ouvToVioTpLO XWPO TOU TPOYPAUUOTOG KOl CUUUETEXEL Héow Tou “Italian National
Resource Council”, n Aavia péow tou “Aarhus University”, evw n EAAASa péow tou
“EATO-AHMHTPA”. Zxetikol evladepOuevol, EVWOEL] aAypOTwY, CUMUPBOUAOL TwV
QYPOTWV, Kol OUASEG Epyaciag OXeTW{OUEVEG pe TN {Waviohoyia Ba eumAakouv oe OAoO
TO TPOYPOUMA VLA TNV AVATTUEN TWV OTPATNYIKWY SLOXElPLONG TNG avOEKTIKOTNTOG,
KaBwg kat otn oulAtnon Kat tn S1adoon TwWV OMOTEAECUATWY TOU Ttpoypappatog. H
Sladoon tn¢ yvwong Ba yivel kuplwg péow tou Sladiktuou. Mia avolkti nuepiba Ba
SlopyavwBel oe kdBe xwpa oto TEAOC Tou £pyou. To €pyo xwpliletal os Tpla mMakéta
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epyaociag, emikepaAic Twv omoiwv gival kal kaBe pio xwpa. Amo thv EANGSa eKTOC
tou EATO-AHMHTPA, cuppetéxouv to Mmevakelo Qutonaboloykd Ivotitouto, To
Fewmoviko Mavemotruio ABnvwy Kat to Anpokpitelo Navemiotipwo Opaknc.

RELIUM: “Herbicide resistant Lolium spp. in climatically and agronomically diverse
European countries: from developing quick and reliable detection tools to devising
sustainable control strategies. Brief description of a European project about the
herbicide resistance management of Lolium spp.

T. Gitsopoulos?, D. Katsantonis®, A. Kalyvas®, C. Damalas? D. Chachalis?, I. Travlos®, E.
Tani®
'HAO-DEMETER, Institute of Plant Breeding and Genetic Resources, 57001 Thermi
2 Democritus University of Thrace, Laboratory of Agronomy, 68200 Orestiada
*Benaki Phytopathological Institute, Laboratory of Weed Science, 14561Athens
* Agricultural University of Athens, Laboratory of Agronomy, 11855 Athens
® Agricultural University of Athens, Laboratory of Plant Breeding and Biometry, 11855
Athens
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The project RELIUM is a part of the European C-ipm (Coordinated- integrated pest
management in Europe, www.c-ipm.org) program. Lolium spp. populations (Lolium
rigidum, L.olium multiflorum, Lolium perenne) herbicide resistant (e.g. to ACCase or
ALS inhibitors) have already been reported in the three countries involved to this
project. The project aims at monitoring, online-mapping, developing innovative
detection tools and characterizing selected resistant populations as well as devising
resistance management strategies for Lolium in various agronomic situations. RELIUM
is a European project where each participating country will focus on specific tasks and
complement each other to devise novel weed management strategies. Monitoring,
collection of information on fields in which resistance has evolved, and mapping the
diffusion of resistant biotypes will be conducted in all countries. Italy is the
coordinator country represented by the “Italian National Resource Council”, Denmark
by the “Aarhus University”, while Greece by “HAO-DEMETER”. Relevant stakeholders,
farmers’ organizations, farmers’ advisors, and national herbicide resistance action
groups will be involved throughout the project in devising resistance management
strategies, discussing and disseminating the outcomes of the project. Dissemination
will mainly be done through the web. An open-day meeting will be held in each
country at the end of the project to present the results. The project consists of three
work packages (WP), each country being a WP leader. Concerning Greek participation,
apart from HAO-DEMETER, the Benaki Phytopathological Institute, the Agricultural
University of Athens and the Democritus University of Thrace participate as well.

Xwpiwkr e§anAwon twv {llaviwv og kaAAépyeleg nAiavBou tou N. EBpou
N. Bayauidng?, I. Owovopou?, A. Avpa?, A. KahOBac?, E. FaBpid?, A. ZtedonolAouv?®
!Tewmovikd Navemiotrpo ABnvwy, IxoAr Aypotikig Mapaywync YoSouwy Kat
MepBaArovtoc, Tunpa Emothung Outikng MNapaywyng, Epyaotrplo Fewpyiag, ABRva

31


http://www.c-ipm.org/
mailto:gitsopoulos@yahoo.gr

2Mewmoviko MaverotApo ABnvwy, IxoAn Aypotikic Mapaywync YoSouwy Kat
MNeptBaAlovtog, Tunua Aglonoinong @uokwyv Mopwv Kat Fewpylkng Mnxavikig,
Epyaotrplo ESadoroyiag & Mewpytkng Xnueiog, ABAva
*rewmovikd Navemotiuo ABnvwv, 2xoAf Aypotikic Mapaywyn¢ YroSopwv kat
MNepBaAiovtog, TuRua Aflonoinong Ouokwyv Nopwv kat Mrewpykng Mnxavikng,
Epyaotnplo Mewpytkng YopauAkng, ABrva
Email: vahamidis@aua.gr; pitvahamidis@yahoo.com

Ta {wlavia kal Wlaitepa 1o ohomapdacito Orobanche Cumana Wallr. amotehoUv éva
onuavtikd mpofAnua otnv mapaywyn nAtavbou (Helianthus annuus L.) otnv EAAGSa
OAAG Kol oTov UTtOAOUTO KOOMO. H avamtuén kot uloBEtnon twv avOeKTKwY ota
UWavioktova  kaMiepyswwv/uBpdiwv  (HRC) €xouv TipoodEpel  TEPLOCOTEPEG
Suvartdtnteg yla tn Slaxeiplon twv {aviwv Kol w¢ €k ToUTOU N Xpron TETOLWV
UBpLSiwV Kuplapxel ota cuoTApATA TNG YEWPYLKAG TIapaywyng tou nAiavBou otnv
EMGSa. Ot 800 kuplotepeg opadeg HRC uBpLdiwv ta tedeutaio xpovia TNV Xwpa Hag
eivat ta ExpressSun’ kat Clearfield”. Ot otdxol tng peAéTng Atav va mpoodlopicet: a)
TG petaBoAég otn ouvbeon tng {WavioxAwpidag tou nAlavBou kAtw amd TNV
enavoAapPavouevn  xpnon TtTwv TmpoovadePOUEVWY TEXVOAoylwv Kal B) TIC
KAAALEPYNTIKEG, TtEPIBOAAOVTIKEG Kol ToTtoypadLkeC peTaBANTEG ou Kabopilouv Tn
olvBeon twv {Iaviwv. Ma to okomd autd TpayUaTonolBnKay EKTEVEIG ETILOKOTINGELG
to 2012 oe 27 aypotepadyla kal to 2015 oe 50. H kataypadn tng {llavioxlAwpidog
£YWVE UE TN XpNon SEYUATOANTITIKWY TTAALGLWY, o SLaSpopéG TEBAAOUEVNG YPOUUAG
(Qyk-Tayk) péoa ota Opla tou KABe aypotepayiou. e kABe oTAON QUTAG TNG
Stadpoung mpaypatonol|Bnke tautonoinon Twv GUTIKWY E6WV TIOU NTAV EVTOC TOU
SelypotoAnmrtikol TAQLGIOU Kol EKTIUNON TG TtUKVOTNTAG Tou KABe eidoug. MNa va
UmopEael va tPoadSLopLoTel N OXETIKA CUUBOAN TwV TEPLBAAOVTIKWY, KAAALEPYNTIKWV
Kal tomoypadlkwy HeTaBAnTWv otn ouvBeon tng {WavioxyAwpidag edapuodoTnke
Canonical Correspondence Analysis (CCA). Bp€Bnke OtL oL petafolég otn olvBeon NG
QWlavioxAwpibag €fnynbnkav oe peyaAltepo PBabud amod TG HeTABOAEG oTnv
epapuolopevn N Atmavon, amo tnv edapuoyn apdeuong, amd 1o ocUoTNUA
Slaxeiplong twv {wllaviwv, amo tnv mepLeKTIKOTNTA Twv 60wV OE opyavikr ouoia,
KoL ord TNV enoyn omopdg tou nAiavBou. Me Bdaon to deiktn adBoviag ta KupLoTtEpa
£(6n UWaviwv mou evromiotnkav otig KaAAEpyeleg nAlavBou tou vopou EBpou ntav
oe ¢Blvouoa oelpd ta €idn Solanum nigrum L., Chenopodium album L. Xanthium
strumarium L. kau Sorghum halepense L. evw to 2015 nAtav ta €idn C. album,
Echinochloa crus-galli (L.) Beauv., S. halepense kot Xanthium strumarium.

Spatial occurrence of weeds in sunflower fields of Evros region
P. Vahamidis', G. Economou?, D. Lyra’, D. Kalyvas?, E. Gavriil*, A. Stefopoulou®
! Agricultural University of Athens, Department of Crop Science, Laboratory of
Agronomy, Athens
2 Agricultural University of Athens, Department of Natural Resources Management &
Agricultural Engineering, Laboratory of Soil Science and Agricultural Chemistry, Athens
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3 Agricultural University of Athens, Department of Natural Resources Management &
Agricultural Engineering, Laboratory of Agricultural Hydraulics, Athens
Email: vahamidis@aua.gr; pitvahamidis@yahoo.com

Weeds and especially Orobanche cumana Wallr. consist a major problem in sunflower
(Helianthus annuus L.) production. The developments of herbicide-resistant crops
(HRCs) provided additional options for post weed management and hence the HRCs
are dominating agricultural production systems of sunflower in Greece. ExpressSun®
and especially Clearfield” are the main technologies in sunflower production in recent
years. The aims of this study were to identify, a) the changes in weed species
composition in sunflower under the repeated use of the aforementioned technologies
and b) the environmental and farming factors which determine the weed species
composition. During two cultivation periods July 2012 and July 2015 extensive surveys
were conducted in 27 and 50 sunflower fields, respectively, across Evros region of
north Greece. In each field we sampled 10 quadrats of 1 m? following a Z pattern.
Weed species in each quadrat were counted and their Abundance Index (Al) was
determined. Canonical Correspondence Analysis (CCA) served to quantify the relative
contribution of several variables of environment, site and crop management to weed
species composition. Considerable differences in weed species composition of
sunflower fields were mainly associated with N fertilization, irrigation, weed
management technology, soil organic content and time of sowing. Based on Al the
most important weed species during 2012 surveys were in decreasing order; Solanum
nigrum L., Chenopodium album L. Xanthium strumarium L. and Sorghum halepense L.
and during 2015; C. album, Echinochloa crus-galli (L.) Beauv., S. halepense and
Xanthium strumarium.

Eykatdaotaon erAsyHévwv GUTWV yLa T Slatipnon enKoviactwy Kat WdEALHwWY
apBpOonodwv o€ MOAUETELG Kat ETHOLEG KAAALEPYELEG
B. Katii', @. KapapaoOva®, N. Bohakdkng?, K. Bapikou?, E. Karagidn®, A.
Owkovépou?, N. FTapaviwvakng®, ®. MuAwvd’, M. Zapapd!, . Avuneporovouv?, A.
Mrupoupdkn’®
! Mnevdkelo Qutonaboloyiko lvotitolto, 14561 ABrva
2rewkopn, 70200 ZiBag, HpdkAelo
*EAFO-AHMHTPA, Ivotitouto EAdg Yrotpomikwv Qutwy & Apmélou, 73134 Xavid
4 EAFO-AHMHTPA Ivotitouto Mevetikrg-BeAtiwong kot Qutoyevetikwy Mépwv, 57001
@¢pun, Oeocoalovikn

Email: v.kati@bpi.gr

H onuaocla tng xAwpPLSIKAG BLOMOLKIAOTNTAG OE OYPOTLKA OLKOGUOTAMATO yla TNn
Sdlatrpnon f kol augnon twv MANBUCUWY EMLKOVIACTWY Kal wdeAipwy apBpdnodwv
£xel peAetnOel SleBvwg o eviaTIKA KOUAALEPYOUUEVEC TIEPLOXEG, OTIOU Ol CUUPATIKEG
VEWPYIKEG TIPOKTIKEG odAynoav otnv peiwon Kot umoBadulon Twv evdlattnuatwy
touG. Katd to Stdotnua 2010 — 2016 peletiBnke kat otnv EAAASa, oto mAaiclo Tou
npoypaupatog Operation Pollinator, n duvatotnta emdeyuévwy avBodopwv butwv
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va mpooeAkUoouV TIANBUCUOUG ETIKOVIAOTWY Kol WOEALUWY apBpomodwy ot
Sladopa aypotikd meplBaiiovta. Ta MEpAUATA €yvav o KAAALEPYELEG €ALAG Kol
kaproulov (Kpntn, 2010-2014), apnelot (GAwpwa, 2010-2013) kat BLOUNXAVLKAG
TopATag Kal ottnpwv (Bowwtia, 2015-2016). Eykataotdbnkav piypota €TAEYUEVWY
dutwv oe vnoideg péoa otov aypod (kaAAEpyela €Alag) 1 ota meplbwpla (OAeg oL
AMeg KaAALépyeleg) o ouVOAK emipdvela amd 180-400m?/aypd, avdAoya pe TO
péyebog tou xwpadlol kat tn Slabgolun mooodTnTa oMoOpwv. EMAEXONKav Kupiwg
mAatudulda €idn anod olkoyéveleg Oonwg Apiaceae (Coriandrum sativum L., Anethum
graveolence L.), Asteraceae (Anthemis arvensis L., Glebionis coronaria (L.) Cass. ex
Spach, Matricaria chamomila L.), Boraginaceae (Borago officinalis L.), Brassicaceae
(Sinapis alba L.), Fabaceae (Vicia sativa L., Lathyrus clymenum L., Trifolium
resupinatum L.), k.a. Kataypadnkav ta €idn, n putokaluyn kat n avbodopila twv
eldwv ota piypato kat otnv auvtodun PBAdctnon (pdptupag) Kabwg kat n
erokePLUOTNTA YUEVOMTEPWY ETiKoviaotwy (uéNooeg (Apis mellifera), BouBivol
(Bombus spp.), ebadoPleg pélooeg kat Mechachilidae) kat n mapoucio wWhEAUWY
EVIOUWV O ouTd. EmutAéov, oto meplbwplo oltnpwv Kataypddnke n mapoucia
WoEA LWV akdpewv Omwg Oribatida (Seikteg kaAng uyeilag tou edddoug) kat
OPTAKTIKA. T OMOTEAEOUOTO TWV TMEPAPATWY £6el€av  OTL N €yKATAOTAON
erleypévwy dUTWV ot KATAANAeG BEoELG TV aypwv Pe omopd 1 Slaxeiplon tng
autodpuolc yAwpidag, pmopel va odnynosl otnv  Snuoupyia  AELTOUPYLKWV
evllaITNUATWY T oOmolo TPOOEAKUOUV EVTIOUO.  ETILKOVIAOTEG Kol wdEALA
apBponoda. Mepattépw €peuva Ba pmopouoe va mepAapPavel kot AAa avtodun
€lén. H oaflomoinon twv amoteAeopdtwy oe €UPUTEPN KALHLAKOA KOAALEQPYOUUEVWV
EKTAOEWV TpoUmoBEtel  kataypadry TG Plomolkidotntag xAwpidag kot
opBponodomavibag kal opyovwpévn mapaywy TOAAmMAACLOOTIKOU  UALKOU
autodpuwy e8wv otnv EANGda.

AuTth n gpyacia umootnpixBnke olkovoulkd amod to mpdypappa Blomotkilotntag Operation Pollinator tng
etapeiag Syngenta.

Establishment of selected plants to support pollinators and beneficial arthropods in
perennial and annual crops
V. Kati', F. Karamaouna', N. Volakakis?, K. Varikou?, E. Kapaxidi', L. Economou’, N.
Garantonakis?, Ph. Mylona*, M. Samara?, S. Lyberopoulou?, A. Biruraki?
!Benaki Phytopahtological Institute, 14561 Kifissia, Athens
2Geokomi, 70200 Sivas, Iraklio
*HAO-DEMETER, Institute of Olive Tree, Subtropical Plants and Viticulture, 73134
Chania
*HAO-DEMETER, Institute of Plant Breeding and Propagation Material, 5700 Thermi,
Thessaloniki

Email: v.kati@bpi.gr

Numerous studies have looked into the role of floristic biodiversity in agroecosystems
and its effect on populations of pollinators and beneficial arthropods, which are
adversely affected by conventional agricultural practices that can deteriorate their
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habitats. During 2010 — 2016 this interaction was also studied in Greece, in the frame
of the project Operation Pollinator and involved studies of the capacity of selected
flowering plants to attract pollinating and beneficial arthropods in various agricultural
settings. The experiments took place in various crops, such as olive and watermelon
(Crete, 2010-2014), grapevine (Florina, 2010-2013), and processing tomato and
cereals (Boeotia, 2015-2016). Mixtures of selected flowering plants were established
in patches within the crop (olive grove) or in zones along the field margin (all other
crops). The total size of the sown area varied from 180-400m?/field, depending on
field size and seed availability. The selected species were mainly broadleaves, from
families such as Apiaceae (Coriandrum sativum L., Anethum graveolence L.),
Asteraceae (Anthemis arvensis L., Glebionis coronaria (L.) Cass. ex Spach, Matricaria
chamomila L.), Boraginaceae (Borago officinalis L.), Brassicaceae (Sinapis alba L.),
Fabaceae (Vicia sativa L., Lathyrus clymenum L., Trifolium resupinatum L.), etc.
Measurements in the sown areas and natural vegetation (control) included recording
of species, plant cover, flower cover and also visits from Hymenoptera pollinators
(bees (Apis mellifera), bombus (Bombus spp.), mining bees, Mechachilidae) and the
presence of beneficial insects. In addition, the presence of beneficial acarofauna such
as Oribatida (indicators of soil good health) and predatory mites was assessed in
cereal field margin. The results of the experiments showed that the establishment of
selected plants in suitable places of cultivated land, either by sowing or by natural
vegetation management can create functional habitats which can attract pollinators
and beneficial arthropods. Further research could include more flowering plant
species. Finally, implementation of these results to a larger scale of agricultural areas
requires measurements of floristic biodiversity, pollinators and other beneficial
arthropods and necessitates a more organized production of propagative material of
selected plant species in Greece.

This work was funded by the biodiversity project Operation Pollinator of Syngenta.

A&LoAdynon Brotunwv tou ¢utol Silybum marianum L. Gaertn wg tPog TV
TIEPLEKTLKOTNTA O CLAUHapivn
A. Apapnatyng, N. TolponouvAog, A. Kapkavng
Mavenotulo Oecoaliag, TuRpa Newmnoviag, Qutikng Mapaywyng kot Aypotikou
MepBaAAovtog, 38446 BOAoG

Email: ntsirop@uth.gr

To ¢utd koudaykabo (Silybum Marianum L. Gaertn), HEANOG TNG OLKOYEVELOG
Asteraceae, glval HOVOETEG 1 SLETEG QL{AVLO KOL OL OTIOPOL TOU XPNOLUOTIOLOUVTAL YL
tn Bepanceia mabroswv Tou AMATO¢ KABWC KAl ylo TNV tpootacia Tou AMATog and
XNUIKES Kal meptBaAlovtikeg tofiveg. H allupapivn, mpoidv Twv omdpwv tou ¢putol,
Bploketal avapeoa ota 10 mo dnuodhn ducLkA mMPolovVTa MOV KOTAVAAWVOVTOL OTO
AUTIKO KOGUO KOl TOL CUOTOTIKA TOU Ttapouclalouv molkiheg Blohoyikeg tdlotntes. Ta
KUpLOTEPA Ploevepyd OUOTATIKA TNG olupoapivng eival emtd pAapovoAlyvaveg
(flavonolignans) pe tnv 6t oxetkry poplakn pala kat eva dAofovoeldég tnv
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ta&lpoAivn (taxifolin). Ot pAaBovolyvaveg givat n othuBivn A (silybin A), n olluBivn
B, n wooc\uBivn A (isosilybin A), n woouBivn B, n olluyxplotivn (silychristin), n
Looohuyplotivn (isosilychristin) kat n oublavivn (silydianin). Ikomog tng epyaciog
ntav n afloAdynon mMAnBuoUwv Tou GUTOU amo SLadopeg MEPLOXES TNG XWPA LOC WG
TIPOG TNV TEPLEKTIKOTNTA O GLAUpapivn. MeAetiBnkav 6 Biotumol (2015) amd Tig
TEPLOXEG: Imata Attikng, AAlaptog Bowwtiog, Mecomotapia OBwtidag, BeAeotivo
Mayvnaoiog, Opopdoxwpt Adploag katl Kadapmdka TpikdAwv. Ma tnv anopovwaon g
ol\upoapivng amd toug kapmoug tou dutol akoAouBnBnke pia Sladikaoia ekxUAlong
oe 6U0 otadla. Apxkd amopakpUvOnkav ol AUTOPIAEG TOu Kapmou (ekxUALON
KovloTolnuévwy omopwv He e€favio oe Soxhlet) kalt akololBnoe ekyUAlon e
pMeBavOAn yla tnv mapalafri Twv SpACTIKWYV CUCTATIKWY TNG olupapivng. O
OVAAUTLKOC SLOXWPLOUOC KOL O TIOCOTLKOC TIPOCSLOPLOUOC TWV SPOOTIKWY CUOTATIKWV
mipayuatornolNdnke pe uypn xpwpatoypadio vPnAig amodoong UE OVIXVEUTH
unepiwdoug (HPLC-UV). H meplektikotnTa ToUu Kapmol oe AddL Bp€bnke va eival
neplmou 27%, evw N TMEPLEKTIKOTNTA Ot ol\upapivn kupavbnke amd 2,7% B/B
(‘Meocomnotapia’) £éwg 5,8% B/B (‘Zrnata’). Napatnprinke otL To peyaAUTEPO TTOCOCTO
Twv olAuPBvwy A kal B, mou elval ta mo BLodpaoTikd cuoTATIKA TG GLAUpapivng,
Bp€bnke otn ollupapivn amo to Potumo ‘Trdta’ - 37,5% -, EVW 0TOUG UTIOAOLTOUG
Blotumoug kupaivetat anod 11 wg 14% Tou CUVOALKOU TIEPLEXOUEVOU TG CLAUMapPLVNG.
Emiong, otoug meplocoteEpoU PLOTUTIOUG TNG MEAETNG TApATNPNONKE OXETIKA UEYAAn
TepLeKTIKOTNT (Tepimou 30%) o€ wooolluPBiveg A kal B, evw n ouvAdng
TEPLEKTIKOTNTA TOUG, oth S1ebvn BiBAloypadia, eival mepimou 15%. Ta anoteAéopata
pag £€de€av OtL 0 Blotumog ‘Trata’ Aoyw NG UPNANG TEPLEKTIKOTNTAG OE SLAUapivn
Ba Ntav xprnowo va evtoaxBei os mpoypappata BeAtiwong tou eidoug autol yla
Snuloupyia molkAlwy Ue uPnAA TEPLEKTIKOTNTA OE GLAUpOpivn.

Silymarin content in Greek biotypes of the herb Silybum marianum L. Gaertn
D. Arampatzis, N. Tsiropoulos, A. Karkanis
University of Thessaly, Department of Agriculture Crop Production and Rural
Environment, 38446 Volos

Email: ntsirop@uth.gr

Silybum marianum L. Gaertn (milk thistle) is a member of the Asteraceae family. It is
an annual to biennial weed and its seeds have been used to treat liver disorders and
to protect the liver against poisoning from chemical and environmental toxins.
Silymarin, the extract of milk thistle seeds is among the 10 most popular natural
products consumed in the Western world and its components have diverse biological
activities. The main bioactive components of silymarin are seven flavonolignans with
the same relative molecular mass and a flavonoid, taxifolin. The flavonolignans are
silybin A, silybin B, isosilybin A, isosilybin B, silychristin, isosilychristin and silydianin.
The aim of this study was to evaluate silymarin content in milk thistle biotypes from
different regions of our country. We studied six biotypes (2015) from the areas: Spata
Attiki, Aliartos Voiotia, Mesopotamia Fthiotida, Velestino Magnissia, Omorfochori
Larissa and Kalambaka Trikala. To extract silymarin from plant seeds, a two-step
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extraction process have been used. First, the lipid content of the seeds was removed
(Soxhlet extraction of powdered seeds with hexane), followed by extraction with
methanol and collection of the active components of silymarin. Qualitative and
guantitative determination of the active ingredients was performed with high
performance liquid chromatography analysis (HPLC-UV). The oil content is
approximately 27%, while silymarin content ranged from 2.7% w/w (‘Mesopotamia’)
to 5.8% w/w (‘Spata’). The percentage of Silybin A and Silybin B (more bioactive
components) in biotype 'Spata' is 37.5%, while in the remaining biotypes is ranging
from 11 to 14% of the total content of silymarin. Also, a large percentage of Isosilybin
A and Isosilybin B was observed at most biotypes (about 30%), while this is usually
about 15% in other studies. Our results showed that the biotype 'Spata' presents high
silymarin content and can be used in breeding programs to develop varieties with high
silymarin content.

A&loAoynon tn¢ Suvatotntag KaAALEpyeLag tou Botavou Sanguisorba minor Scop.
E. lewpyiou, A. Kapkavng, 2. NMetponoulog
Mavenotulo Oecoaliag, Tunpa Mewmnoviag, Qutikng MNapaywyng kot Aypotikou
MepBaAAovtog, 38446 BOAOG
Email: anekark80@yahoo.gr

To ¢utd paupodulo 1 muumnpwvéNAa (Sanguisorba minor Scop.), HEANOG TNG
olkoyévelag Rosaceae, elval mohuetég mowdeg ibog to omolo umopet va aflomoindel
WG Aayoveuopevo ¢UTO, VW OMAVIO TO OCUVOVTAUE WG UIAVIO O TOAUETE(S
KOAALEPYELEG OTIOU SV MPayUATOTOLE(TAL KaTepyaoia Tou e5ddouc. To paupoduiio
TEPLEXEL TIOAAEG BLOSPAOTIKEG OUOIEG e TIOLKIAEG BLOAOYIKEG LOLOTNTEC. Ooov adopd
TNV MPOCAPHOTIKOTNTA TOU OTLG EAANVIKEG KALLATIKEG GUVONKEG, TOPOUOLATEL avToxn
oe &npoBepulkéG ouvBnKeg aAAd KOl OTOV TAYETO, VW WG autoduég GuTO TO
ocuvavtdpe oe ehadpd e£dacdn mou otpayyilouv gUkola. la tnv HPeEAETR TNG
Suvartotntag aflomoinong tou eiboug autol mpaypatonolénkoav Ta akoiouba
nelpaparta: 1) perétn tng PAACTIKOTNTAC TWV OTMOPWVY TOoU GUTOU Ot SLaOPETIKEC
Bepuokpaoieg (5-35 °C) kot 2) peAétn tng avamrtuéng tou ¢utol oe Sladopa
unootpwpata i) tupdn:mepAitng (1:1 v/v), i) tipdn:mephitng (2:1 v/v) kat iii) topdnc.
To melpapa mpayuotonolOnke oto aypoktnuo tou Mavenotnuiov Oscocaliag oto
BeAeotivo kot akoAouBnBnke To evieAwC TUXOLOTIOLNUEVO OXESLO Ue 15 emavaAnelg
ava emépPaocn. H omopa mpayupatorolBnke ot 4 AskepBplou tou 2015. Ta
anoteAéopata tou 1% melpauparog £6elkav OtL oe Bepuokpaocieg 15 €wg 25 °C
Kataypadpnke mMocooto PBAACTNONG Twv OMOpwWV HEYOAUTEPO amo 85% KATL Tou
Selxvel tnv amoucia evdoyevoug AnBapyou otoug omopout. Aviibeta To TOCOOTO
BAGOTNONC TWV OTIOPWV UELWONKE ONUOVTIKA ot Beppokpacieg peyaAltepeg anod 30
°C Kol pLkpotepeg twv 10 °C. ‘Ocov adopd 1o Seltepo Meipapa, ta amoteAéopata
€6elkav OTL n peyaAltepn mapaywyr Plopdalag kataypadnke ota ¢Gutd Tmou
avantuxdnkav oto UMOCTPpWUA TUPPNG, EVW OVTIOTOWXA N ULIKPOTEPN TOPOYWYN
Bopdlog otnv emépPoaon tupdn:mepAitng (1:1 v/v). Mopouolo amoteAéopota
Kataypadnkav Kot yla tn Bropdla tou puiikol CUOTHHATOG. ZUMMEPACHATIKA, Ao Ta
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OMOTEAEOUATA TWV UETPAOEWV TIPOKUTTEL OTL 0 TIOAamAacLloopdg tou €iboug S.
minor pe omopo &ev mapoucldlel Suockolieg e€attiag tnNG amouciag evdoyevouc
AnBapyou, evw Ta ¢uUTA Tou avamtuxBnkav KavomownTkA ota  Slddopa
umooTpwiata mou afloAoynOnkav Kat Iblaitepa oTo UMGoTpWHA TUPPNG.

The potential for commercial cultivation of small burnet (Sanguisorba minor Scop.)
E. Georgiou, A. Karkanis, S. Petropoulos
University of Thessaly, Department of Agriculture, Crop Production and Rural
Environment, 38446 Volos
Email: anekark80@yahoo.gr

Sanguisorba minor Scop. (salad burnet or small burnet) is a member of the Rosaceae
family. It is a perennial herbaceous herb which can be cultivated as a horticultural
species, while it is rarely found as a weed in perennial crops. This species contain
numerous bioactive compounds, while several biological properties of the herb have
been confirmed. Concerning the adaptability of S. minor in Greek climatic conditions,
this species exhibits tolerance to drought and frost, while in nature it is usually grown
in light, well drained soils. The aim of this study was to evaluate the potential for
commercial cultivation of small burnet. Thus, two experiments were conducted. At
first experiment the germination rate of seeds at various temperatures (5-35 °C) was
examined, while in the second experiment growth of small burnet plants in different
substrates was evaluated. A completely randomized design was implemented with 15
replicates per treatment. The treatments were as follows: i) peat:perlite (1:1 v/v), ii)
peat:perlite (2:1 v/v), and iii) peat. Seeds of small burnet were sown on the 4™ of
December, 2015. The results of the first experiment showed that at temperatures
from 15 to 25 °C, germination rate was higher than 85%, indicating the absence of
endogenous dormancy in seeds. In contrast, germination rate was significantly
reduced at temperatures above 30 °C or lower than 10 °C. In the second experiment,
our results showed that the greatest biomass was recorded when plants were grown
in peat substrate, while the lowest biomass observed in peat:perlite (1:1 v/v)
substrate. Similar results were recorded for root biomass. In conclusion, the results of
the present study show that small burnet can be easily propagated from seeds due to
the absence of endogenous dormancy, while the plants can be grown satisfactorily in
the tested substrates, especially in peat substrate.

Amnédoon ko yAukoliteg oTeBLOANG oTEPLOG o€ Ttepapata eAEyxou {Lllaviwy
N. AdAag, I. Zovinag?, I. Kaidoatlig®, I. Ztpatdkng’
16. KaBnynthg, M. Osooahiag, Enlot. Suvepydtng IETEQ/EKETA
2Tunua Fewmnoviag Outikig Napaywyng kat Aypotikol MepBdriovtog,
M. Osooaliag
* AGROLAB, Oecoahovikn
Email: lolaspet@gmail.com

H otéfla otnv EANGS O avAKeL OTLG ASYOUEVEC VEEG KOANLEPYELEG LIE LKP OUWG OKOMA
g€amlwon, aAld pe SuvVAULKA TIPOOTTIKA. H OTEPLO KATATACOETAL OTIC AEYOUEVEG
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ULKPAC onpoaoiag KaAAEPYELEG yla TIC Omoleg Sgv UTAPXOUV AKOUA ETUTPEMOUEVA
U{llavioktova. l6laitepa, Oev €xel peletnBel éwg twpa €dv Kal katd moco
OTMOTEAEOMATIKA Kol eKAEKTIKA {llavioktova otn  otéfla  emnpealouv TV
TEPLEKTIKOTNTA O YAUKOTITEG OTERUOANG TwV Enpwv GUAAWV. Z€ TEPAATA EAEYXOU
{Waviwv Vv tpletia 2013-2015 aflodoynBnke n QMOTEAECUOTIKOTNTA KOATA TWV
{laviwv, n ekAekTIKOTNTA OTN OTERLA KaL N emidpaon oOTNV TMEPLEKTIKOTNTA % OF
vAukoliteg oteBlOANG oUVOAKA 9 JlaVIOKTOVWY, £V WG TIPOUETOPUTEUTIKO
EVOWMOTOUUEVO, EMTA WC TPOUETADUTEUTIKA Kol £vo WG METADUTPWTLKO.
XpnotomotibnKe To MELPAUATIKO GXESLO TUXOULOTIOLNUEVEG TIANPELG OUASEC UE TPELG
enavaAnPelg avd eméPPacn Kal MEPAUATIKO TEHAxo 3 X 4 m. OL QnOCTACELS
petadUteuong Atav 30 X 75 cm enl TNG YPOUMAG Kol METAEY ypapuwyY, avtiotolya.
Xpnowpomnow}Bnke n mowkAio BR. H meplektikotnta og yAukoliteg oteBLoAng otig 30,
60, 90 pépeg amd tnv petadutevon (MAM) f avaBrdotnon (MAA) kat avd cuAloyn
oe Enpd dUMa ahecpéva petpriBnke amo tnv AGROLAB. H amddoon ftav mopopola
pe To Mdaptupa ota {lavioktova flumioxazin, linuron, oxyfluorfen, s-metolachlor kat
benfluralin (ektog¢ to 2013) 1} otatoTtikA peyaAUtepn ota {Wavioktova benfluralin
(uovo to 2013), oxadiazon, 1 pendimethalin. H pkpotepn otatlotikd amodoon
UETPRONKe Omou xpnolpomnow)Bnke to bentazon f to s-metolachlor. Aveaptnta amno
1o {Wavioktovo, otg 30-60 MAM 1} MAA n otéBla é€xel ocuvBéoel o 70-75% twv
vAukoQitwv oTteBLOANG oe oxéon pe ekeivo otn ocuAloyr. H meplektikoTnTta % TNG
otéBlag oe yAukoliteg otePfloOAng omou €ywve xpnon {wWavioktdévou to 2013 Atav
XoUNAOTEPN Kot To 2014 kat 2015 uPnAotepn, ONUAVTIKA SLAPOPETIK OE LEPLKEG
TEPUTTWOELG. TO MOC00TO TG Pepumaoudiooidng A émou €ywe xprion pendimethalin,
oxadiazon, benfluralin, oxyfluorfen, dev S1Edepe onUavTIKA 0 OX£0N UE €KEIVO OTO
Mdptupa.

*Ta nepapata €ywvav oto mAaiolo tou Mpoypdppatog GreekStevia tou EXMA 2007-2013 —Iuvepyooia
2011.

Yield and steviol glycosides of stevia in weed control experiments
P. Lolas’, S. Souipas?, G. Gaidatzis®, G. Stratakis®
Lf. Professor Univ. of Thessaly, Scientific collaborator EKETA/IRETin some cases ETH
?Dep. of Agriculture, Plant Production and Rural Environment, Univ Thessaly
3 AGROLAB, Thessaloniki
Emai: lolaspet@gmail.com

Stevia in Greece is considered as a new crop with a limited acreage, but with a
potential in the near future. Belongs to minor crops with yet not registered herbicides.
Also, there are no data on how and to what extent effective and selective herbicides
affect yield and steviol glycosides of dry stevia leaves. Field experiments were carried
out for three years (2013-2015) to evaluate the effectiveness on weeds, selectivity on
stevia, and the effect on steviol glycosides content of nine herbicides, 1 as PPI, 7 as
PRE, and 1 as POE. The experimental design was a RCB with plot size 3X4 m, and three
replications. Transplanting space was 30X75 cm on the row and between the rows,
respectively. The variety used was BR. Data were obtained at 30, 60 days after
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transplanting (DAT), or days after revegatation (DAR) and at harvest. Steviol glycoside
analeses were made by AGROLAB. Yield was similar to that of Control where
flumioxazin, linuron, oxyfluorfen, s-metolachlor or benfluralin (except in 2013) were
used, and statistically higher in benfluralin (only in 2013), oxadiazon, or pendimethalin
plots. The lower yield was observed in plots treated with bentazon or s-metolachlor in
one year. Percent content of steviol glycosides was lower in 2013 and higher in 2014
and 2015 where a herbicide was used, significantly different in some cases compared
to Control. Content of Rebaoudioside A where pendimethalin, oxadiazon, benfluralin,
or oxyfluorfen was used, was not significant different compared to that of Control.
Independent of herbicide used, stevia at 30 and 60 DAT, or DAR had synthesized
about 70-75% of steviol glycosides as compared to that at harvest.

Experiments were conducted in the frame of the program GreekStevia of ESPA 2007-2013 —Cooperation
2011.

H enidpaon tng Ainavong otn {l{avioxAwpida opyavikou sAaiwva
N. N\atig, X. AapaAadg, £. Koutpovunag, X. Xat{noappidng
Anpokpitelo Mavemotnuio Opakng, TuRpa Aypotiking Avamntuéng, 68200 Opeotiada
Email: cdamalas@agro.duth.gr

H xpron tng KompLdg aypotikwy {Wwwv yla Tt Almaven twv KaAAlepyoUpevwy Gutwy
elval gl MOAU ouvnBLOPEVN TIPOKTLKY OTNV Opyavikn yewpyla. Ze meipapoa aypou
otnv meploxn g AAe§avSpoumoAng peAetnBnke n enibpaon dUo popdwv Aimavong
(avopyavn Atmavon kot ayshadivh kompld) otn {lavioxAwpida opyavikou slailwva,
OE OX€0N Ue paptupa xwpic Aimavon. H Aimavon Sev ennpéace onuavtikd tov oplduo
Twv eldwv ¢ WWavioxydwpidag, dnhadn dev elonyaye véa €ibn {llaviwv, aAld olte
TEPLOPLOE GNUAVTIKA TN oUvBeon tng {llavioxAwpibac. Me tnv edappoyrn opyavikig
KOl avopyavng Atmavong mopatnpnbnke pkpn pelwon tng avaloyiog Twv €Towv
€0WV KAl KPR avgnon tng avohoyiog tTwv MoAveTwy Wdwv, avtiotoyxa, aAAd dev
HeTaBANONKE onuAVTIKA N avoAoylo Twv aypwotwdwv Kol Twv TAATUPUAAwWY
{Waviwv. H Aimavon avénoe onpoavtkd tn Bopala (vwmo kat &npd Bapog) twv
{Wlaviwv oe oxéon e TOV HAPTUPO XwPig Almaveon. H avénon tng Blopalog Atav
MeyoAUTeEpN e TNV avopyavn Almavon. H Almavon adénoe onUavtikd Thv avamtuén
oplopévwy {laviwy, omwe n AouBoudld (Chenopodium album) kat o {wyog (Sonchus
oleraceus), ta omolia emkpdtnoav otn {WavioxAwpida. Edikotepa, n avamrtuén tng
AouBoudlag auénbnke kuplwg He TN XNULKA Almavon Kal SEUTEPEUOVIWG WE TNV
opyavikr, evw o {wxoc €detée avtiotpodn cuunepidopd (avénOnke mMeplocoOTEPO e
™V opyavikn Almaveon). Asv mapatnpndnkav OTATIOTIKWE CNUAVTIKEG Sladopég
MeTaED Twv emMepPacewy (Haptupag, avopyavn Allavon, opyavikr Altmaveon) otoug
Seikteg mowkihotntag Shannon, adBoviag Margalef kat opotopopdiag Pielou.
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Effect of fertilization on weed flora of an organic olive grove
P. Platis, C. Damalas, S. Koutroubas, C. Chatzisavvidis
Democritus University of Thrace, Department of Agricultural Development,
68200 Orestiada
Email: cdamalas@agro.duth.gr

The use of livestock manure for of crop fertilization is a very common practice in
organic farming. A field experiment was conducted in the area of Alexandroupolis to
study the effect of two types of fertilization (inorganic fertilization and cow manure)
on the weed flora of an organic olive grove, compared with a non-fertilized control.
Fertilization did not affect significantly the number of species of the weed flora,
namely, fertilization did not introduce new weed species and did not reduce the size
of the weed flora. There was a small decrease in the proportion of annual species and
a small increase in the proportion of perennials with the application of organic and
inorganic fertilizations, but no significant change in the proportion of grass and
broadleaf weeds. Fertilization increased significantly biomass (fresh and dry weight) of
weeds compared with the non-fertilized control. The increased biomass was greater
with the inorganic fertilization. Some species were favoured by fertilization and
prevailed in the weed flora. Fertilization increased significantly the growth of certain
species, like lambsquarters (Chenopodium album) and smooth sow thistle (Sonchus
oleraceus). In particular, the growth of lambsquarters increased primarily with the
chemical fertilization and secondarily with the organic fertilization, while the growth
of smooth sow thistle showed an inverse trend (increased more with the organic
fertilization). No significant differences among treatments (control, inorganic
fertilization, organic fertilization) were observed with respect to Shannon diversity
index, Margalef richness index, and Pielou evenness index among treatments.

A§lomoinon TWv OPLAKWYV YaLWV LE TNV KOAALEPYELA BLOUNXAVIKWV KOAALEPYELWV
E. AAe€omoUAou, M. Xpriotou, I. NarapwyanA, I. EAeuBepLadng
KAME - Kévtpo Avavewotpwv Mnywv Evépyelag kat E€otkovopnong, 19 xA. Aswd.
ABnvwv Mapabwvog, 19009, MiképuL ATTIKAG
Email: ealex@cres.gr

Ot BlopnXaVIKEG KAAALEPYELEG UIMOPOUV VA TTOPAYOUV TIPWTN UAN yLa TNV mapaywyn
ULoG oelpac mpoiovtwv uPnAng mpootiBepevng aflog kal Bloevépyeta. TUudwva He Ta
£€pya 4FCROPS & Crops2industry oL Blopnxavikég KaAAEPYELEG MmOpoUV va
KatnyoplomownBolv o €AAlOUXEG, ALYVOKUTTOPLVOUXEG, OUUAOUXEG KOL ELSIKEG
KOA\LEPYELEG (TTX. POPUOAKEUTIKEG). XTa TAaiola tou epeuvnTikol €pyou MAGIC
(OpiZovtac 2020) mou avapévetal va EeKvoel To KaAokaipt Tou 2017 Ba peletnBei n
aelpOpog KOAALEPYELA LAG OELPAG BLOMNXAVIKWY KAAALEPYELWY OE OPLOKEG yaleg. To
£€pyo Ba fekwvnoel pe tnv avamtuén pa Baong 6eSopEVWY yLO TIG TILO UTIOCXOUEVEG
Blopnxavikég kaALEpyeleg Kal Ba tepleéxel MAnpodopieg amod tnv KaAMEPYELA WG TNV
telikn xpnon. Eva epyadeio AqPng anoddoewv, to onoio Ba BonBast Toug aypdteg
va eTAEEOUV TNV KATAAANAN KAAALEPYELO AVAAOYA HE TO TUTIO TWV OpLAKWY Yalwy, Ba
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napaxOel. T eupwnAiko eninedo oL UTAPXOUGCEG Kal HEANOVTIKEG OpLOKEC yaisg Ba
xaptoypadnOolv. Metd amd MPOCEKTIK UEANETN OL TILO UTIOCXOUEVEG BLOUNXOVIKEG
KaAALEpyeleg Ba emlexBoUv pe Tnv Bonbela Twv eumeipwy eTaipwy tou £pyou, aAld
KOl TwV EUTAEKOUEVWY dopEwV TIou Ba PpookAnBouv va cUUUETEXOUV OTIS Sladoon
Tou €pyou. OL emAeyUéVeC BlopnXavikéG KaAALEpyeleg Ba BeATlwBoOUV yeveTIKA UE
okomo va BeATiwBOoUV Ol OTPEUUATIKEC TOU ANOSOOEL KATW OO TEPLOPLOUEVEG
£10POEC Katd TNV KaMAiépyela. Tautdypova HE TNV VYevetkr PeAtiwon Oa
TMPOCSLOPLOTOUV KOl Ol PBEATIOTEG YVEWPYIKEG TEXVIKEC KOAALEPYELQG, QTO ThV
EYKOTAOTOON WG TNV GUYKOULSH. To £pyo MAGIC octoxelel otnv aeldopo KaAALEpyeLa
Twv emAeypévwy Blopnxavikwv ¢utwv kot Ba AdPel umoyn tn enimtwon oto
TePBAAAOV, OTNV KOWWVIA KAL OTNV OLKOVOia. Oa avaAuBoUV KATOLEG ETILTUXNLEVEG
epapuoyec os gupwmnaikd eminedo kot mapoxBouv odnyieg 0pbBNC MPAKTIKAG Kal
TMPOTAOELC Yyl TNV Tpowbnon Twv PLOUNXOVIKWY KAAALEPYELWY OE  TOTILKO
niepudepelakd eninedo. OAa ta anoteAécparta tou £pyou (Bdon edopévwy, epyaleio
APng anodpdcswy, xapteg) Ba StadoBolv pe éudaon Toug aypoTeg Kat TopaAAnAa
Ba avamtuxBolv yédupeg emikowvwviag pe tnv Slevbuvon NG yewpylag otnv
Evpwrnaikn évwon (pe éudaon tnv EIP Agri).

Cultivation of industrial crops on marginal lands
E. Alexopoulou, M. Christou, I. Papamichael, I. Eleftheriadis
CRES - Center for Renewable Energy Sources and Saving
19" Km Marathonos Avenue, 19009 Pikermi Attikis

Email: ealex@cres.gr

Industrial Crops can provide valuable resources for high added value products and
bioenergy. They can be broadly categorised as oil, lignocellulosic, carbohydrate or
specialty crops (4FCROPS and Crops2industry projects). MAGIC aims to promote the
sustainable development of resource-efficient and economically profitable industrial
crops grown on marginal lands. To achieve that an up-to-date database of existing
resource-efficient industrial crops will be developed with information on their
agronomic characteristics, input requirements, yield performance and quality traits
for end-use applications. A Decision Support System (DSS) will be developed and
validated with the active involvement of farmers and end users. In parallel, current
and future marginal lands in Europe facing natural constraints will be mapped,
characterised and analysed to provide a spatially explicit classification that will serve
as a basis for developing sustainable best-practice options for industrial crops. The
most promising crop species will be identified taking advantage of the profound
experience of the consortium and in a multi-actor approach with stakeholders.
Further investigation actions include the creation of new breeding tools and strategies
towards better crop varieties, the identification and optimization of appropriate
agronomic practices with limited input requirements and the development of suitable
harvesting strategies and logistics to optimise the biomass supply-chains. The impact
of MAGIC will be maximized by integrating sustainability aspects (covering
environment, society and economy) of the value chains. Success stories of industrial
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crops in EU regions will be analysed addressing technical, environmental, economic
and social issues to produce policy recommendations and best-practice guidelines for
their promotion at local/regional level. The project results, database, maps and the
DSS tool will be used as dissemination tools to increase farmers’ awareness and
establish strong links with EIP AGRI.

BEATLOTEG IPOAKTLKEG SLaXEiPLONG HUTOMPOCTATEUTLKWY TPOIOVTIWV KOl TtpooTaoial
vSAtwvV: To evpwnaiko diktuo TOPPS
®. YSpaiov', M. NeAekavog?, K. NnavvoiAng?, A. Mrapt{tdAng?, X. KaBaAdpnd?, T.
BAdvtioc?, X. ABavaoiou’
'EM\nvikd¢ 20vSeopog Qutonpootacioag
?Mavemotipo Osooaliag, xoAA Mewmnovikwy Emotnuwy, TuApa Fewnoviag Qutikig
Mapaywyng kat AypotikoU NeptBdAlovtog
Email: athanassiou@agr.uth.gr

O Eupwnaikog Zuvbeopog Qutonpootaociag (European Crop Protection Association -
ECPA) ©Ofétel tnv mpootacio Twv USATWV W TPoTEPALOTNTA oTo Tedio Twv
SpaotnplotNTwy Tou Kol gpydletal omd Kool HE TOUC avtiotolyoug eBvikoUg
ouvoéopoug aAld Kal pe eupeia, Slebv opdda cuvepyaTwWV ylo TNV avVAamtuén Kat
Sladoon twv KATAMNAwvV PETpWVY TIOU oxetilovtal pe tnv acdoAn xpnon Twv
dUTOMPOCTATEVUTIKWY TIPOlOVTWY. Ta UETPA AUTA €elval yvwotd wG BéAtioteg
Mpoaktikég Alaxeiplong (BMA) kat oxetifovtal Gueca WE Tn OXETIKA vopoBeoia Tng
Eupwnaikng Evwong, onwc n 0Odnyla-mhaioto mepl vdatwv (WFD) kal n odnyia mept
aelpopou xpnong twv odutodpapudkwy (SUD). H mpoomdBelo outH E€XEL WG
QIMOTEAEOUA TA TTOAUGUUUETOXIKA €pya TOPPS (amd ta apyikd Train Operators and
Promote Best Practices and Sustainability), mou otoxeUouv otnv eknaidsuon Twv
edapUOOTWV O CUVAPTNON e TNV TpowOnaon asldopwv MpakTikwy. Ano to 2015 n
EMGSa cuppetéxel, pall pe aAAeg 11 xwpeg, oto Siktuo tou TOPPS, kat uAomolel
Sladopeg Spaoelg, omweg skmatdeVoelg, NUepiSeg aAAd Kal Snuioupyia £VIUTIOU Kal
Pndlakol UAKOU GXETIKA HE TNV 0pBr XpAon Twv GUTOMPOCTOTEUTIKWY TTPOIOVIWV.
Ol ekmaldeVoelg auTtég adopolV TOOO TLG AeYOUEVES ONELOKEG TINYEG pUTTAVONG, 00O
KalL TIG SLAYUTEG TINYEG, TTAVTA OE GUVAPTNON LE TNV poaoTacia twv uddatwv. Me Baon
Ta £wG Twpa SeSopéva, N CUMPBOAN TWV CNUELAKWY TTNYWV 0TNV pUTIAVON TwV UOATWV
elval onUavtikd PeyaAUTEPN O€ OXEON HE aUTr Twv SLAXUTWV TINYWV, YEYOVOG TOU
UTOSEIKVUEL TNV avaykn Tepatépw ekmaibevong. Ma to Adyo aQutod €xXouv
petadppacbel oe mOMEC yAwooeg t™¢ EE kat ocuvtaxPesl eyxelpidio-duladia
(booklets), pe Ofépata mou amtovral twv BMA. @élovtag va auvénbesi o Babuog
erutuxiag twv ebappolopevwy Pekacuwv £xel SnuovpynBel o online epapuoyn
Méow TNG omolag o mapaywyodg Umopei, slodyovtag SeSopéva mou adopoulv Ta
XOPOKTNPLOTIKA TNG EKUETAANEUONG Tou, va AAGPeL pla eKTiMnOn emituxiag Ttng
oxeblalouevng epappoyne. EmumpdocBeta, Aapfdavel 0dnylegc oxXeTkA LE TO £i60¢ TwV
okpoduoiwv mMou TPEMEL va XpnotpomotnBolv, Aappovopévwv umodn Kat Twv
KOLPWKWY ouvOnkwv Tou emikpatolv. Mia akopa Spdon rAtav Kol n Slevépyela
ETILOKOTINGNG UE NAEKTPOVIKA EPWTNUATOAOYLO, OTOU OTNMOKPUOTOAAWONKAV Kol oL
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amOPEL] TWV EMAYYEAUOTIWY TOU XWpou otnv EAAGSQ, OXETIKA pE T XpHon Twv
dUTOMPOCTATEVUTIKWY Kal TNV tpootacia twv uddatwv. TEAog, £xel eykataotabel oto
Mavemiotuio Oecoaliog évag aypdc emibeléng, omou €xel Sokluaobel e emtuyia n
enibpacn Twv PuUTIKWY {WVWV AVACXECNG OTNV OMOpPPON TwWV GUTOTMPOCTATEUTIKWV
0UOLWV, TO0O OTNV KAAALEPYELQ TOU apaBooitou 000 Kal Tou Baupoakog, Slaitepa
otV epinTwon Twv {L{aVIOKTOVWV.

Best management practices in using plant protection products and water protection:
the European network TOPPS

F. Ydraiou®, M. Pelekanos?, K. Giannoulis?, D. Bartzialis?, C. Kavalaris?, G. Vlontzos?, C.

Athanassiou®
!Hellenic Crop Protection Association
2University of Thessaly, School of Agricultural Sciences, Department of Agriculture
Crop Production and Rural Environment

Email: athanassiou@agr.uth.gr

The European Crop Protection Association (ECPA) classifies water protection among
its top priorities, and works in collaboration with the national Crop Protection
Associations, but also with broad, international groups of experts in order to develop
and disseminate measures that are related with the safe use of plant protection
products. These measures are known as Best Management Practices (BMP) and are
directly related to the relevant European Union legislation, such as the Water
Framework Directive (WFD) and the Directive on Sustainable Use of Pesticides (SUD).
This effort has resulted in the TOPPS projects (from the initials of Train Operators and
Promote Best Practices and Sustainability), aimed at educating the applicators in
relation with the promotion of sustainable practices in crop protection. Since 2015,
Greece participates with 11 other European countries in the TOPPS network, and
implements various activities such as trainings, workshops, booklets, leaflets and
digital material on the correct use of plant protection products. Trainings are related
with mitigation of water pollution by improper use of plant protection products,
focusing on both point and diffuse sources. Based on the current knowledge, the
contribution of point sources to water pollution is significantly greater than that of
diffuse sources, indicating the need for further training towards this direction. The
majority of these activities are run in parallel in all participating countries of TOPPS.
One of the key features is an online spray drift mitigation tool that is freely available
and can be used with success by farmers. In addition, this tool can guide farmers on
the type of nozzles that should be used, in conjunction with weather parameters and
field characteristics. Another action was to conduct a stakeholders’ survey with e-
guestionnaires, in order to assess the perceptions of professionals on the use of plant
protection products in relation with water protection. Finally, a demonstration farm
has been established in Thessaly, to study runoff of herbicides and other active
ingredients, in relation with the presence or absence of vegetative buffer strips (VBS)
in different arable crops.
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A§LOAGYNON TNG EKAEKTIKOTNTAG KOL TNG UTTOAELUUOTLKOTNTOG TWV {L{0VLIOKTOVWV
linuron ko pendimethalin o€ eykateotnuévn kKaAAiépyela Sudopov
B. Atafa, N. Tolponoulog, A. Kapkavng, X. AUKag, 2. Metponoulog
Mavemotiulo Osocaliog, Tunpa rewnoviag Outikig Napaywyng kat Aypotikou
MepBaAAovtog, 38446 BOAOG
Email: ntsirop@uth.gr

Ye melpopa aypol TOU TPAyUATONOLOnke oTto aypoktnua tou [llavemiotnuiou
Oeooaliag tnv mepiodo OktwPplog 2014-lovviog 2015, afloAoynOnke n eKAeKTIKOTNTA
KAL N UTIOAELUPATIKOTNTO TPOGUTPWTIKWY  {W{AVIOKTOVWY OF  EYKOTECTNHEVN
KaALEpyela Sdudopou  (Mentha spicata L.). AxkoAouBnbnke Tto oOxédlo Twv
TUxXOLOTIOINUEVWY TIARPWY opadwy pe téooeplg emavaAnPelg ya kabe enépPfaocn. OL
eneppdaoslc Atav a) paptupag (kapio emépPaocn), B) pendimethalin (91 g 6.0./0tp) kot
y) linuron (90 g 6.0./0tp). Ma tv eykatdotacn tTnG KAALEPYELOC XpnoLuomoBnkav
plwpata  amd  untpikkn  duteia  Sudopou. H  Puteuvon Twv  pUWHATWV
npayuatornoldnke to Mdiwo tou 2014. Ta {Wavioktova edappOOTNKAV KOTA TO
otadlo tou AnBapyou tng kKaAAEpyelag, To DePpoudplo tou 2015. H afloAdynon tng
EKAEKTIKOTNTAC £YIVE UE UETPNOELS TNG AVATTUENG TwV GUTWV OTOU KataypadnKe To
UYoc, To VWO Kot ENpd PAPOC TNG KAANLEPYELOC, EVW UETPABONKE KOL N CUYKEVTPWON
™G XAwpodUAANG (Tiég SPAD). H mopela TwV UMOAELUUATWY TwWV {IAVIOKTOVWY
linuron kat pendimethalin oto £€6adog tng kaMiépyelag (0-10 cm Pabog)
TaPakoAoUBRONKE yLa XpPOVLKO SLACTNUA TECOAPWY UNVWV LLE TIPOCGSLOPLOUO TOUG UE
TNV TEXVLKN TNG LYPNG XpwHatoypadiag uhnAng anoddoong Le aviXxveuTH UTEPLWOOUG
(HPLC-UV) peta amd ekxUAlon twv edodkwv Selypatwv pe UeBavoAn. Amo tnv
enefepyaoia Twv anotedeoudtwy npogkuPe otL ta {Wlavioktova pendimethalin kot
linuron, 6ev emnpéacav to UYPog Kat To €npd Bapog Twv GuUTWV Tou SUOGGHOU, EVW N
UiKpOTeEPn amddoon oe Enpn Blopala kataypddnke otnv eméupacn Tou pApTupd.
IXETIKA HE TNV UTIOAELUUATIKOTNTA TwV (WAVIOKTOVWY OL Xpovol nUwNAg Tou
npoékuPav Ntav 38,5 nUEPES yla to linuron kat 53,3 nuépeg yla to pendimethalin.
JUUTIEPOOUATIKA, Omd Ta ONMOTEAEOUATA TWV METPAOEWV TPOKUTTEL OTL Ta
{llavioktova  pendimethalin  kat linuron &gv emnpéocav TNV avamtuén NG
KaA\LEpyelag tou Sudopou, Opwe emBAMETAL N TiEpalTépw afloAOynon Toug o€
Sladopetikég 6ooelg, e6ddn Kal mepBAANOVTIKEC CUVONKEC.

Evaluation of selectivity and persistence of herbicides linuron and pendimethalin in
established spearmint crop
V. Liava, N. Tsiropoulos, A. Karkanis, C. Lykas, S. Petropoulos
University of Thessaly, Department of Agriculture Crop Production and Rural
Environment, 38446 Volos

Email: ntsirop@uth.gr

A field experiment was conducted throughout the growing period October 2014—June
2015 in order to evaluate the selectivity and persistence of pre-emergence herbicides
in spearmint crop (Mentha spicata L.). For crop establishment spearmint rhizomes
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were used, whereas the Randomized Complete Block design was implemented with
four replicates per treatment. The treatments were as follows: i) control, ii)
pendimethalin (0.91 kg a.i ha), and iii) linuron (0.90 kg a.i ha™). Pendimethalin and
linuron were applied during the dormant period of crop on February. Selectivity was
evaluated by crop growth assessments (plant height, fresh and dry weight of plants),
while chlorophyll content was also evaluated through SPAD values. The residues of
linuron and pendimethalin in soil (0-10 cm depth) were monitored for a four months
period with HPLC-UV after solvent extraction. Our results indicate that the herbicides
pendimethalin and linuron did not affect plant height and dry weight of spearmint
plants, while the lowest biomass yield was recorded in control treatment. The
assessment of herbicide residues suggests that linuron remains in soil for a shorter
period (t;,=38.5 days) than pendimethalin (t,,=53.3 days). Finally, our results indicate
that these herbicides could be applied in spearmint crops during the dormancy period,
but further evaluation is needed with different rates, soil and environmental
conditions assessment.

YroAsippata YEwPYLKWV GapHAKWY € EMLPAVELAKA KoL UTIOYELA USATOCUCTAMATO
tou B.'EBpou

A. ToapnovAa’, E. Nanaddkng’, A. KotortovAou?, K. KwtlikoyAou?, Z. Bpulad?, E.
NanadonovAou-MoupkiSou®

!Epyactripilo Mewpykwv Qappdkwy, Tuipa Fewmnoviag, ANO, 54126 Oscoahovikn

2Epyactnplo Mewpykic Oapuakohoyiag kat Okotosikoloyiag, TuAua AYpoTiKAG

Avanrtuéng, AMO, 68200 Opeotiada

Email: zvryzas@agro.duth.gr

H Aekavn amopporg tou EBpou mepAapuPAVEL KAl TIC UTTOAEKAVESG TWV UEYAAUTEPWY
napanotapwy, Apda kol EpuBpomotapo, oto EAANVIKO €6adog kat Touvtla Kal
Epyivn otnv Toupkikn Aeupd. e oAokAnpo to N. EBpou umapxouv nepimou 500.000
otpéppata apdelowng OypoTIKNG yng amd Tta omoia ta 460.000 otpéuparta
apdelovtal pe GvtAnon kat ta 40.000 pe ¢ucoikn por. Amd TNV aypoTIKA yn ToU
apbdeletal pe ¢uowkr pon ta 34500 otpéupata Ppiokovral otnv Askavn Apda. H
£€QOKOUEVN YEWPYLKI TIPAKTIKA KAL XProN YEWPYLIKWY GapUAKWY OTA TIPOYyPAUUaTA
dutonpootaociag odnyel avamodeukta otn SLAXUCN UTOAELUUATWY TOUG OTa
erupavelakd kal umoysla uSatoouoThpata. Ita MAaiola TNG Tapoucag epyaciog
Tapouolalovtol Ta AnoTeEAECUATA AVOAUCEWY UTIOAELUUATWY YEWPYLKWY GAPUAKWY
mou SlevepynOnke otnv eupltepn meploxr tou B. ERpou. H dstypatolnyio adopolios
gva  8laitepa mukvo Oiktuo Itabepwv Ofcewv AstypatoAnuwv (ZOA) Tmou
nepleAapPave 12 30A otoug Motapolg ERpo, Apda kal EpuBpomotopo, 30 OA ot
OTPAYYLOTIKA-0POEUTIKA SiKTUA auTwV Kal 126 ZOA YeWTPNoEwV TG €UPUTEPNG
Aekdvng amopponG. Ita udatocuoThuata Twv Totauwv ERpou, Apda  Kal
EpuBpomotapou aviyveubnkav €otw kat pla dpopa 80, 50 kat 21 yewpylka papuaka,
oavtiotowa. EAdylota yewpylkd dappoka Bpédnkav oe  efatpetikd  uPnAec
CUYKEVTPWOELG TIOU OXeTilovtal e ONUELOKEG TNYEG pumavonc. Tig udnAdtepeg
oUXVOTNTEG avixveuong amo ta {illavioktova eudavicav ta bentazone flumeturon,
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prometryne, s-metolachlor.l8laitepo  evbladépov Tmapouclalsl n  aviyveuon

VEWPYIKWY GOpUAKWY Kol PeETaBoAltwyY Toug Tou dev KukAodopouv otnv EAANVIKN
ayopd 8w Kal ApKeTA £Tn.

Pesticide residues in surface- and ground-water bodies of North Evros
A. Tsaboula!, E. Papadakis®, A. Kotopoulou?, K. Kintzikoglou®, Z. Vryzas?, E.
Papadopoulou-Mourkidou*
! Pesticide Science Laboratory, School of Agriculture, Aristotle University of
Thessaloniki, 54126 Thessaloniki
?Laboratory of Agricultural Pharmacology and Ecotoxicology, Department of
Agricultural Development, Democritus University of Thrace, 68200 Orestiada
Email: zvryzas@agro.duth.gr

The Evros basin is formed by the river Evros and its main tributaries, Ardas and
Erythropotamos rivers in Greek territory and Tundja and Ergene in the Turkish part.
Surface- and ground-water bodies of the Evros region are mainly used for irrigation. A
lot of pesticides are used in the intensive agricultural area of North Evros resulting in
the residues diffusion to water bodies. In this study is presented the results of an
extensive monitoring program conducted in Evros basin. The Stationary Sampling Sites
(SSS) were established according to the agricultural practices and the watershed
vulnerability. Twelve SSS were established in rivers Evros, Ardas and Erythropotamos,
30 SSS in riparian drainage/irrigation canals and 126 SSS in groundwater. Eighty, 50
and 21 pesticides were at least once detected in Evros, Ardas and Erythropotamos
subbasins, respectively. Only few pesticides were detected in extremely high
concentrations related with point-source pollution. Bentazone, fluometuron,
prometryne and s-metolachlor have shown the highest frequency of detection. In
addition, unauthorized pesticides and their metabolites were also detected.

Solanum sisymbriifolium: éva véo Q{Avio tnG olkoyévelag Solanaceae
M. Kadopoipng?, O. MroomouvAog?, X. Aopaldg’

! Aplototélelo Mavermotrpo Osooahovikng, Nrewrnovikn 2xoAn, 54124 Oscoahovikn
2EATO-AHMHTPA, Ivotitouto levetikrg-BeAtiwong kat utoyevetikwy Mopwv, 57001
@¢pun, Oeooalovikn
® Anuokpitelo Mavemotipuio Opdxng, TuApa Aypotikic Avarmtuéng, 68200 Opeotidda
Email: gitsopoulos@yahoo.gr

To ibog Solanum sisymbriifolium (sticky nightshade) mapatnpndnke w¢ pepovwpévo
dUTO OTIC €yKATAOTACELG TOU lvoTitouTtou TeVETIKAG BeAtiwong kat QUToyeVETIKWV
Mopwv otn Oépun Oeococahovikng. Eival moAuvetég {wlavio, UYPoug mepimou 1 m.
MNapouotalel 6pbLa €kduon, dtakhadlopévous PAACTOUG TTOU GEPOUV XOPOKTNPLOTIKA
oyKABLa XpWwHOTOG TtopToKOAL-KiTpVO Kol prAkoug péxpt 15 mm. Ta ¢pUAAa duovtal
kat evaAlayn, sival AoBwtd pe 4-6 Aofouc kat €xouv pioxoug pnkoug 1-6 cm. Ta
UM\ glval TPLXWTA TOOO OTNV MAVW 000 KAl OTNV KATW eMIbAVELN UTTOPEL va. £XOUV
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UAKoG HEXpL 40 cm kal 25 cm mAdtog. Ta Gvon sivat Aeukad, eppadpodita, Stapétpou
neptmou 3 cm. Oépouv 5 METaAa Kal 5 oémala. O Kopmog eival xupwdng paya,
obalplkolU OXAMATOC KAl KOKKIVOU XPpWHATOG, Stapétpou 12-20 mm ue moAudplOua
MIKPA OTEpUOTA. AVATIOPAYETAL KATA KAvOva HE OMOPo, aM\d umopel emiong va
avanapayxbel ayevwg Kot Pe pulwpata. MoTteveTal 0Tl Ta GUTA EKSNAWVOUV QUTO-
aoupBipaocto. Eivat ¢utd evaicBnto otov mayetd. MNpooapuoletal o TOLKALL
ebadwv avelaptntws VdAC kal ofuTnTag, oAAd mpoTd vypd £6dadn. Mmopel va
ovantuxBel uTd cUVONKEG UEPLKNG OKiaong. ATOTIHATOL yla TTOAEG XPrOELG TOU, OL
omoieg Kuplwg mep\apBavouv tn xprion tou we KaAépyela ayida yla KuoToyovoug
vNUatwdeLlg Tng matatag onwg Globodera rostochiensis kat G. pallida, tn xprion twv
KOPTIWYV TOU WG Tpodr KUPLWE Yo Ta TIOUALA Kat 1Bayevelc mAnBuopolg kabwg Kal Tn
XPNon Tou w¢ KAAWTLOTIKO GuTo. O Kapmog Tou putol amoteAel mnyn colacodivng,
£VOG YAUKOOAKQAOELSOUG TOU XPNOLUOTOLEITOL 0T OUVOECH KOPTLKOOTEPOELSWYV,
opHovwv GUAOU Kal AVTIGUAANTITIKWV.

Solanum sisymbriifolium: a new weed of Solanaceae family
M. Kalomiris®, T. Gitsopoulos?, C. Damalas®
! Aristotle University of Thessaloniki, Faculty of Agriculture, 54124 Thessaloniki
2HAO-Demeter, Institute of Plant Breeding and Genetic Resources, 57001 Thermi,
Thessaloniki
*Democritus University of Thrace, Department of Agricultural Development, 68200
Orestiada
Email: gitsopoulos@yahoo.gr

The species Solanum sisymbriifolium (sticky nighthade) was observed as a single plant
at the facilities of the Institute of Genetics, Plant Breeding, and Phytogenetic
Resources in Thermi, Thessaloniki. It is a perennial weed with height of about 1 m. It
presents erect growth, branched stems bearing thorns with typically orange-yellow
color and length up to 15 mm. The leaves grow alternately, are lobed with 4-6 lobes
and have 1-6 cm long stalks. Leaves have small hairs in both the upper and the lower
surface and may reach up to 40 cm length and up to 25 cm width. The flowers are
white, hermaphrodite, with a diameter approximately 3 cm, bearing five petals and
five sepals. The fruit is a juicy berry, with round shape and orange-red color, 12-20
mm diameter with numerous small seeds. The species is reproduced normally by
seed, but it can also reproduce asexually with rhizomes. It is believed that the plants
exhibit self-incompatibility. It is a plant sensitive to frost. It can grow in a variety of
soils regardless texture and acidity, but it prefers moist soils. It can grow in partial
shade conditions. It is valued for many uses, which mainly include the use as a trap
crop for potato cyst nematodes such as Globodera rostochiensis and G. pallida, using
fruit as food mainly to birds and indigenous people as well as its use as an ornamental
plant. The fruit is a source of solasodine, a glykoalkaloid used in the synthesis of
corticosteroids, sex hormones and contraceptives.
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Apktwo (Arctium minus): éva €i60¢ KOANTOLO O O XEPOEG EKTAOELS TG TLEPLOXNG
Opeotiadag
X. Aapaddg, £. Koutpoupunag, 2. Qwtiadng, X. AAe§oidng
Anpokpitelo Navemotrpo Opakng, TuRua Aypotikng Avamntuéng, 68200 Opeotiada
Email: cdamalas@agro.duth.gr

H koAAntoida (Arctium minus) eival kowo Sletec UIAVIoO TwV PN KOANEPYAOLUWY
EKTACEWVY NG MepLoxn¢ Opeotiddag. O oKomOG AUTAC TNG LEAETNG ATav n teplypadn
Baocwkwv HopdoAoyLKWY YVWPLOUATWY autol tou eidoug ot OAa ta davOAOYLIKA
otadla Tou KUKAOU TWwrG TOU KAl N AmOKTNON OTOLXELWV OXETIKA UE TNV AVATTTUEN Ko
TNV MApAyWYLKOTNTA Tou otnv Opeotidda. Me BAon TG MOPATNPCELS Hag, Ta GuTa
gudaviovrtal o cuxva og vypa Kal yovipa edagn, cuvnbwe w¢ LEUOVWHEVA ATOUA
N O ULKPEG KNALSEG KovTd ota pntpkd ¢utd. To {llavio xapaktnpiletal and ta
peyalou peyéBoug dUMA tg PBaong (yvwotd wg ‘auti tou elédavta’) kotd to
BAaoctikd otadlo, ta omoia eudavidovtal kat’ evaAdayr, dépovia akavoviota
KUMOTLOTH KoL Un-08ovtwTth nepldépela, Kabwg emiong Kot XApaKTNPLOTIKA aKpU Kot
KOlAo pioxo mou oxnuoatilel €uSLAKPLTO AUAAKL otV Kopudr (Avw HEPOG). Ald TNV
napakoAoUBnon atopkwv dutwv Ppebnke OtL n avlnon (katd to deUtepo £10G TNC
avantuéng) AapBavel xwpa omd ta TéAn louviou £wg Kat TIg apxEG Auyolotou. Ta
aven eivat poP kat gpdavidovral os ayKaBwTtéG KePaléc oto mMAvw UEPOG TOU
BAactou. Ot kedpaAég oxnuatilouv Tov Kapmod, 0 OMOL0G TEPLEXEL HIKPOUG HAUPOUG
omopouc. O pécog aplBuog kebaAwv avd Gutd amd Vo Tuxaia eMAEYUEVOUG
mAnBuopoug otnv Opeotiada Bpebnke va eival 69,7 kat 57,7 avtiotolxa, EVw 0 HECOC
aplOuoG omopwv ava kepain £dtaoe toug 30,3 Kat 33,3 oOPOUG, AVTILOTOLKAL.

Common burdock (Arctium minus): a common weed of non-arable land in Orestiada,
Greece
C. Damalas, S. Koutroubas, S. Fotiadis, C. Alexoudis
Democritus University of Thrace, Department of Agricultural Development,
68200 Orestiada
Email: cdamalas@agro.duth.gr

Common burdock (Arctium minus) is a common biennial weed of non-arable land in
typical rural settings of Orestiada, Greece. The aim of this study was to describe the
basic morphological traits of this species throughout the main phenological stages of
its life cycle and to obtain some insight into its growth and productivity in Orestiada.
Based on our observations, the plants occurred most commonly in moist and fertile
soils, usually as isolated individuals or in small patches near the parent plants. The
species is characterized by its large basal ‘elephant-ear’ leaves during the vegetative
stage, appearing in alternate arrangement, with irregularly wavy and non-toothed
edges, as well as with long hollow stalks forming a noticeable furrow on the top. By
monitoring individual plants, it was found that flowering (in the second year of
growth) mostly occurred from late June up to early August. The flowers were purple,
occurring in bristly heads at the top of the stem. The bristly heads formed a fruit,
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containing small black seeds. The average number of capitula per plant, from
randomly selected populations in Orestiada, was found to be 69.7 and 57.7
respectively, whereas the mean seed number per capitulum reached 30.3 and 33.3
seeds, respectively.

Aeschynomene indica: véo Ql{Avio otnv KaAALEpyeLa Tou pulLlov Ko Stepelivnon tng
gvaoOnoiag tou ota {avioktova TG KAAALEPYELOG
A. Nananavaywwtou?, I. BacihdkoyAou?, H. EAeuBepoxwpivog’
! Texvoloykd Ekmandeutikd 18pupa Autikric MakeSdoviag, Tufpa Texvoddywv
Frewmnovwy, 53100 GAwpva
2Texvohoykd ExkmaunSeutiko 16pupa Osooahiag, Tuipa Texvohdywy Mewndvwy, 41110
Adaploa
3 Aplototéhelo Mavemotrpo Oecoalovikng, TuApa Mewmnoviag, 54124 Oscoahovikn
E-mail: arispapapan@yahoo.gr

H OSwpkwg augavopevn mapoucia tou {Waviou Aeschynomene indica €xel
napatnpnBet amno to 2013 £wc to 2015 o opulwveg Tou Vopou Zeppwv. To GuTO aUTO
OVAKEL oTnV olkoyévela Twv PuxavOwv (Fabaceae), avamapdyetol pe ondpoug Kot
£xel etnolo (omavia moAuetr) Bloloyikod KUkAo. Ol kotuAndoveg eival woeldeic Kat
£€Xouv Kovto pioxo. O BAaoTog eival pactvog, KUALVEPLKOG, KAl oToyywdng, evw €xeL
QpaLEG Kol OKANPEG TPlXeG otnv emudaveld tou. To UPog Tou kKupaivetal amod 30 €wg
250 cm. Ta UM elval mpacwva, ouvOeta, Pe pRKog HEXPL 10 cm. Ztn Bdon toug
oxnuatilovral oteva mapddulha. Ta avoOn eivat Asukad, kitpwa r gpuBpa kot
Bpiokovral oe taflavOieg pe 1 €wg 6 avon. O kapmog sival xESpwmnag, LAKOUG HEXPL 5
cm Kol TepLEXEL Ewg Kat 13 omdpoug. OL omopot ival kaotavol kal veppooxnuot. To
{lavio auto avtaywviletal oxupd to pull ya dwg, SotL amoktd UYPog ToAU
MeyaAUTEPO amo ekelvo Tou pullol Kat epdavilel Sladoxiko GUTpWUA OTIG CUVONKEG
Tou opulwva. Na to Adyo auto, ot melpdapata ¢utodoxeiwv aflohoynbnke n
OMOTEAEOUOTIKOTNTA, evavtiov tou {I{aviou autol, Twv KUPLOTEpWY {{avVIOKTOVWY
TIOU Xpnolpomolouvtal otnv KaAAlEépyela tou pullol. Ot omopol cUAEXBNKav amo
opulwveg t0 GOBWOMWpo tou 2015. Edkotepa, afloloyndnkav ta {ovioKTtova
penoxsulam, azimsulfuron, bispyribac, imazamox, quinclorac, topramezone,
bentazone, MCPA katL propanil + MCPA oe 800elg UEXPL KOl TETPATAACLEG TWV
CUVIOTWUEVWY. Ta amoteAéopata  £6el€av OTL Ol OUVIOTWHEVEG OOCEL TwV
{Wllovioktovwy penoxsulam, azimsulfuron kot bispyribac mpokdAeocav LKavoOmoNTIKN
peiwon (85-98%) tou vwroL Bapoucg tou {laviou. EmutAéov, n cuviotwievn §6on Tou
plypotog propanil + MCPA peiwoe katd 100% to vwrnd Bdapog. Ta {illavioktova
imazamox, quinclorac kat MCPA pelwoayv (KavomownTika to vwino Bapog tou {laviou
MOVO OTILC SUTAAOLEG KAl TETPATAAOLEG TWV CUVICTWUEVWY O600elg. Avtibeta, Ta
{llavioktova bentazone kat topramezone dgv TPOKAAEGAV LKAVOTIOINTIKN LELWON TOU
Bapoug tou {llaviou. TupmepaoUaTIKA, Ta {l{aviokTova penoxsulam, azimsulfuron kat
bispyribac pmopoUv va anoteAécouv amMOTEAEGUATIKA HECQA VIO TAV OVTLLETWIILON TOU
Aeschynomene indica otnv kaAAépyela tou pullov. H mapovoa epyacio amotelel
npwtn avadopa tou {llaviou otnv EAMGda kat n Sevtepn otnv Evpwrnn.
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Aeschynomene indica: a new weed in rice and evaluation of its susceptibility to rice
herbicides
A. Papapanagiotou’, I. Vasilakoglou?, I. Eleftherohorinos?
!Technological Educational Institute of West Macedonia, Dept. of Agricultural
Technology, 53100 Florina
2Technological Educational Institute of Thessaly, Dept. of Agricultural Technology,
41110 Larissa
3 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
E-mail: arispapapan@yahoo.gr

The increasing presence of weed Aeschynomene indica has been observed from 2013
to 2015 in paddy fields in the region of Serres. This plant belongs to the legume family
(Fabaceae), it is annual (rarely perennial) and reproduced by seeds. Cotyledons are
oval with a short peduncle. Stem is green, cylindrical and spongy, with sparse and stiff
hairs on its surface. Its height ranges from 30 to 250 cm. Leaves are green, complex,
with a length up to 10 cm. Narrow stipules are formed at the leaf base. The flowers
are white, yellow or reddish and they are formed in inflorescences including 1-6
flowers. Fruits are legumes, up to 5 cm, containing up to 13 seeds. Seeds are kidney-
shaped and brown. This weed species competes strongly rice for light, because it
obtains a height much greater than that of the rice and displays successive emergence
in the condition of paddy field. For this reason, the efficacy of the main rice herbicides
on Aeschynomene indica was evaluated in a pot experiment. Seeds were collected
from rice fields in autumn 2015. In particular, the herbicides penoxsulam,
azimsulfuron, bispyribac, imazamox, quinclorac, topramezone, bentazone, MCPA and
propanil + MCPA applied at rates up to four times the recommended were evaluated.
The results showed that the recommended rates of herbicides penoxsulam, bispyribac
and azimsulfuron caused very good reduction (85-98%) of the weed fresh weight.
Moreover, the recommended rates of propanil + MCPA mixture reduced by 100% the
weed fresh weight. The herbicides imazamox, quinclorac and MCPA satisfactorily
reduced the weed fresh weight only when applied at twice or four times the
recommended rates. In contrast, bentazone and topramezone caused no satisfactory
control of the weed. In conclusion, the herbicides penoxsulam, bispyribac and
azimsulfuron can be effective means to control the Aeschynomene indica in rice. This
work constitutes the first report of the weed in Greece and the second in Europe

BLOMNXOVIKT] TOPATO Kot Ttopaottikd {lavia otnv EAAGSa: mapovoa Katdotaon Ko
TPOMOL OVTLUETWILONG
A. XaxoaAng
Epyaotrplo Ziaviohoyiag, Mmevakelo QutonaboAoyikd lvotitouto
Email: d.chachalis@bpi.gr

To mpoBAnpa Twv mapacttikwy {Waviwv omwg n opoPayxn (Orobanche spp.) eival
TIOAU 0oBapd OE GUYKEKPLUEVEG TIEPLOXEG TNG XWPOC yla TNV Blopnyavikr topdra,
OMWG OTO AOUOKO KAl HE QVEPXOUEVEG TACELS otnv Oeoocalia. ElSikotepa oTO
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oporédlo tou AopokoU, Adyw peydAng e€amiwong tou moboyovou oAAG Kol TG
ovurtapgiag amoteAeopatikiG HEBOS0OU aVTIPETWILONG, £XEL 0ONYAOEL OE GNUOVTIKN
umoxwpnon tng KaAépyelag (Helwon twv KaAAlepyoUUevwY ektaoewv oto 1/3, ot
oxéon Me Tto apeABov). ITtnV epyacia autr, Ba mapouclacBolv Ta KUpLa €16 TG
0pOBAyXNG TOU AMAVTWVTAL, N €KTIUNON TNG €vtaong Twv MPooBoAwv Kabwg Kot Ta
dlaitepa YOPAKTNPLOTIKA AVANTUENG-TIOPOCLTIOHOU auTtwy. Oa mapouciacBolv ta
televtaila Sedopéva doov adopd TOV XAPAKTNPLOMO TOU TAPACLTIOUOU TNG
KOAALEPYELOG Kal Ta Movtéda TpoBAeding tou mapacitiopol. Oa mopouctacBolv
S6eb0pEVa OXETIKA E TNV ATIOTEAECHATIKOTNTA TWV XNULKWY EMEUPRACEWV KOl TPOTIWV
QUENUEVNG QTIOTEAECHATIKOTNTAG OaUTwv. TéAog, Ba mapouciacBel éva cuotnua
oAokAnpwpEvNg Slaxeiplong Tou mapacitou, wote va eAeyXOel 0 oNUAVTIKOG pUBUOG
£EAMAWONC TOU TTaPAOITOU O VEOUC aypoUC/VEECG TTEPLOXEG TG XWPAG HAC.

Processed tomato and parasitic weeds in Greece: current situation and management
D. Chachalis
Laboratory of Weed Science, Benaki Phytopathological Institute, 14561 Athens
Email: d.chachalis@bpi.gr

Parasitic plants (Orobanche spp.) represent a major weed problem for processed
tomato in certain regions in the country such as in Domokos and an emerging problem
in Thessaly. In particular, in Domokos region, severe infestation level, the intensity of
the problem together with the lack of any effective control methods have caused
reduction of the crop area to 1/3 of historic total crop area. In this study, it will be
presented the major weed species in the crop, estimation of the intensity levels and
the specific characteristics of the weed growth. It will be presented, the latest
developments regarding the characterization of parasitism and the models in
prediction of the parasitism. In addition, data will be presented to enhance the
effectiveness of chemical weed control methods. Finally, an Integrated Weed
Management system will be presented aiming to minimize the high spread of the
parasite into new fields/new regions, in the country.

O ayprog nAiavBocg (weedy sunflower) og epumopikou aypols nAiavBou otn B.
EAAGSQ
AvBiuog I. Avaotaolddng
EATO AHMHTPA, Kévtpo AHMHTPA Apdpacg, 5° YAl. Apapoac-Osooalovikng, 66100
ApGpua
Email: drogeeka@otenet.gr

O nAlavBog e€ival yla TN Xwpa HOG N KUPLOTEPN EVEPYELAKN KOAALEPYELQ,
kataAappavovtag ywa to 2016 éktaon 647.0000tp. (otolxeia OMEKEME), ek twv
omoiwv To 75% Bploketal otnv Av. Makedovia kat Opakn. Zto N. Apauag, 6mou ya
mpwtn ¢opd o0Tn XWPA MG EevromioTtnkov Aypleg HopdEG nAlavOou (weedy
sunflowers) to 2011, kaAAtepyriOnkav 59xA\.otp. to 2016. Q¢ dyplog nAiavboc (weedy
sunflower, 1 weedy forms), ovopdZovtat dtebvwg, dutd nAlavBou mou Bpiokovtal
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péoa Oog €UMOPLKOUC aypouc nAlavBou, Twv OMolwY Ta XOPAKTNPLOTIKA UoLAlouV HE
OUTA ToU AypLlou nAlavBou, o omolog eivatl eido¢ 1Bayeveg TG B. APEPLKAC KaL OXL TNG
Eupwring. Aypleg popdég nAiavBou éxouv avadepbei otny Italia, lomavia, K. Evpwrn
katl otn FaAAla. Q¢ mBavotepn attia MPoEAEUONG TwV «AypLWV» popdwv nAlavBou,
Bewpeital n akovola YOVILOTIOINGN TWV UNTPLKWY OEpWV nAlavBou, pe aypla ¢putd
TIOU YELTVIA{OUV CGE KOVTIVH QMOOTOOon oo TouG aypoUg OTIOPOTapaywync Kal otn
OCUVEXELO ELOAYOVTAL OTLG EUTIOPLKEG TIAPTIOEG OTIOPWY, OE TIEPLOPLOKEVN togdTnTa, 1-
5 omopot ava 10.000 omopoug uPBptdiou. Ixedov kabe xpovo amd to 2011, dutd
ayplou nAtavBou oe moAU xaunAn mukvotnta (1-6dutd/aypo) evtomilovrat oto N.
Apapag, eutuxwe o€ TIOAU Alya aypotepdyla. To €tog 2014, dypleg popdEg nAlavOou
Bp€bnkav kat oto N. KapfdAag. Ta popdoAoylkd yvwpiopato mou TILoTOMoLoUV TV
napoucio ¢utwv ayplou nAlavBou oe éva xwpadt sivat: woxupn StokAadwaon, To
UYoc (ouvABwe peyaAltepo Tou KAALEPYOUUEVOU), UKPOTEPEG O HEYEDOC KEPAAEC
pe Slodopetikd BaBUO wELIOTNTAC, Tivayua Kal TMTwon TwWV omopwv KATA Tnv
wplpavon Kol To Kuplotepo, N mapoucia wdoug (LwP) xpwHatlopou oe Sladopa
opyava tou (oTtélexog, pioxol, avon kail Bpdaktia GUAa). YPnAR mukvotnta dutwv
ayplou nAtavBou oe €vav aypo, unopel va mpokaAéasl coBapn pelwaon tng anodoong,
€wg 50% avadépovtal otoeia amno tn FoAAla, aAd kot SucxEépela otn cuyKouLsH.
To BaoWKOTEPO HETPO OVTLUETWIILONG TIOU TIPOTEIVETAL OTNV TEPUTTWON TOU
EVTOTILOTOUV Aypleg popdEC nAlavBou oe évav aypod, sival n kataotpodr TOug He
UNXQVIKA LECO ) LUE Ta XEPLA, TIPOTOU AUTA GTIOPOTIOLHCOUV Kol piEouv Toug omdpoug
Toug oto £6adog.

Weedy sunflower in commercial sunflower fields in
Northern Greece
Anthimos |. Anastasiades
HAO-DEMETER, Centre DEMETRA Drama, 5" km Drama-Thessaloniki, 66100 Drama
Email: drogeeka@otenet.gr

Sunflower is the most significant biofuel crop in Greece. In 2016, 64.700 ha were
grown (source: OPEKEPE), most of them, about 75% in Eastern Macedonia and Thrace.
For the first time in Greece, in 2011, weedy forms of sunflower were reported in the
Prefectural Unit (P.U.) of Drama, in which approximately 5.900 ha were grown in
2016. Weedy sunflower or weedy forms are the terms describing plants that grow in
commercial sunflower fields and their traits resemble those of wild sunflower species,
which are native to North America, but do not occur naturally in Europe. Weedy forms
of sunflower have been reported in Italy, Spain, Central Europe and France. The most
probable origin of these weedy forms is the unintentional pollination of maternal lines
in seed production fields by wild plants growing nearby, resulting in the introduction
of cultivar-wild hybrids into the cultivated fields. The content of these seeds is about
1-5 seeds per 10.000 seeds of the cultivated hybrid. Almost every year since 2011, low
densities (1-6 plants/field) of weedy forms of sunflower have been reported in the P.U
of Drama, fortunately in a few fields. Weedy forms were reported in the P.U of Kavala,
in 2014. The main traits of these weedy forms of sunflower are: the presence of
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anthocyanin pigmentation in various organs (stem, petioles, disk and bracts), strong
branching, a usually greater height than crop plants, smaller head size with varying
maturation stages and seed shedding upon ripening. A high density of weedy
sunflower can cause severe reduction in yields. Losses can reach more than 50% (as
has been reported in France). In highly infested fields harvest becomes impossible.
The main method of controlling these weedy forms is mechanical weeding: as soon as
the first weedy forms are observed in the fields by the farmers they must be
destroyed before they produce seeds and scatter them on the soil.

The broomrape (Phelipanche spp.): New problem in the oilseed rape fields
A. Mitkov, M. Yanev, N. Neshev, T. Tonev
Agricultural University — Plovdiv, Bulgaria
Email: n_neshev85@abv.bg

The broomrape species belong to Orobanchaceae family. They are one of the main
and most widely distributed parasitic weeds in Bulgaria. Most often they parasitize
sunflower, tobacco and tomatoes. The broomrape also parasitizes pea, vetch,
chickpea, lentil, eggplant, carrot, parsley, etc. The oilseed rape is parasitized mainly
by two broomrape species — Phelipanche ramosa L. and Phelipanche mutelii Sch. In
2014-2015 on the agricultural land of village Krumovo, the region of Plovdiv and in
2015-2016 on the agricultural land of village Malomir, the region of Yambol, field
experiments with winter oilseed rape, hybrid PT229 CL (Clearfield) were conducted.
The trails were set by the randomized block design in 4 replications. The studied
variants were as follows: 1. Untreated control; 2. Cleranda” (2000 ml/ha) + Dash’
(1000 ml/ha) (autumn treatment); 3. Cleranda’ (1500 ml/ha) + Dash® (750 mil/ha)
(autumn treatment); 4. Pulsar’ 40 (1000 ml/ha) (autumn treatment); 5. Cleranda’
(2000 ml/ha) + Dash® (1000 ml/ha) (spring treatment); 6. Cleranda’ (1500 ml/ha) +
Dash’ (750 ml/da) (spring treatment); 7. Pulsar® 40 (1000 ml/ha) (spring treatment).
Cleranda® contains 17.5 g/l imazamox + 375 g/l metazaclor and Pulsar® 40 contains 40
g/l imazamox). Dash’ is adjuvant containing 348.75 g/| fatty acid esters and 209.25 g/I
phosphate esters. The results of the trials showed on one hand high injurious level of
the broomrape and on the other hand the possibilities for effective herbicide control
of the parasite. Average for the period, the broomrape density at the untreated
control was 10.22 specimens per 1 m% The highest herbicide effect was achieved after
the spring treatments. The highest results for the autumn treatments were recorded
for Pulsar® 40. For the concrete variant one oilseed rape plant was parasitized by 2.42
broomrapes. The autumn treatments decreased the parasite density, but 100%
efficacy was observed after the autumn herbicide treatments.

To Qwavio nevtaveupo (Plantago laceolata kaw P. major), otoxeia tng BloAoyiag ko
olkoAoyiag Tou Kot n oAokAnpwpévn dtaxeipior tou
H. TpauAdg!, M. BaBavoul?, M. ZtacwvoroUAou?, A. PobBaAn?, A. AAe§oc?, M.
Kavdrag?, A. MruAdAng!
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!rewmnovikoé Navemniotrpo ABnvav, TuApa Enotiung Outikic Napaywync, 11855
ABrva
2EAZ Mecoloyylou-Naumaktiog

Email: travlos@aua.gr

Ta {Wavwa Plantago lanceolata kat P. major €ival MOAUETH GUTA TOU AV KOUV OTNV
olkoyévela Plantaginaceae kol €xouv eupwraik mpogheuon. To yévog Plantago
niep\apPBavel meplocotepa amno 200 €idn pe peydAn e€amiwon. Oplopéva amnod autd
g€xouv afloonuelwtn avtlofeldwtiky kot avtipaktnpldiakny OSpdaon pe TARBOC
DOUPUAKEUTIKWY XPNOEWV, EVW OPLOUEVA KATAVAAWVOVTAL Ao Tov avBpwmo Kal Ta
{wa. Ztnv EAGSa, kal Kuplwg o omwpwveg, UNSIKN, AELUWVEG, XAOOTATINTEG Kol
OKAAALEPYNTECG EKTACELC OMMAVIWVTOL CUXVOTEPA Ta £16N P. lanceolata kal P. major. Ta
anoteAéopata eMLOKOMNOoewV £6et€av OtL ta SVo £idn eudavifovral pe oloéva Kot
auavopevn TUKVOTNTA, BLaitepa LAALOTA OTIC TIEPUTTWOELS MELWMEVNG KATEpyaoiag
Kol avemapkoug {iavioktoviag kat cuxvd kabiotavral ducsfoviwta kal slaitepa
QVTayWVLOTIKA {IlZavia yla TiG KaAALEPYELEG. ITNV Mapouoa epyacia Sivovtal otolyeia
yla tTnv avayvwplon, tn PBlodoyia Kot TNV MPOCAPUOOTIKOTNTA Twv 600 eldwv.
Mepdpata aypou Tou gyvav o KaAALEpYEla HNSIKAG, Telpdpata o dputodoxeia Kal
Bodokipéc oe tpPBAla mou éEywvav oto Epyoothiplo lewpyiag tou lewmovikou
Mavemotnuiov ABnvwv katédelav ocadelc SladopeéC oTNV OMOTEAECUATIKOTNTA
Sladopwv ULaVIOKTOVWY Kal GAAWY KAAALEPYNTIKWV TIPAKTIKWY, avaAoya Le To i6og
tou {llaviou, Tov BLotumo, To oTddlo avamntuéng kat tn §6on ebapuoyns. EmutAéov, Ta
anoteAéopata £6eav OTL n PAACTIKOTNTA TWV OMOPWV Twv U0 {Waviwv Atav
Olaitepa uPnAn akoun kot TMOAAOUC HNAVEC META TNV wplipavon touc. OAa ta
napandvw, Mall Pe T peyaAn  kavotnta  avaBAdotnong Kal tnv  gupsia
TMPOCAPUOCTIKOTNTA TwWV 800 eldwv ot mANBog edadokAATIKWY cuvOnKwWv
kablotouv avaykala TNV oAokAnpwpévn Slaxeiplor) TOUG, €VW OF KATOLEG
TIEPUTTWOELG OL TIOAAEG eTOUUNTEG LOLOTNTEG Ba umopoucav va AndBouv unoPy yia
v evdexopevn aglomoinor Toug.

Plantago laceolata and P. major in Greece: biology, ecology and integrated
management
I. Travlos®, M. Vavanou®, P. Stasinopoulou’, L. Rouvali’, A. Alexos’, P. Kanatas?, D.
Bilalis®
! Agricultural University of Athens, Faculty of Crop Science, 11855 Athens
2 EAS Mesolongiou-Naupaktias

Email: travlos@aua.gr

Ribwort plantain (Plantago lanceolata) and broadleaf plantain (P. major) are perennial
species of European origin. The genus Plantago (Plantaginaceae) includes more than
200 plant species with world-wide distribution. Many of them can be eaten by human
and animals, while others have plenty of medicinal uses due to their antioxidant, anti-
inflammatory and similar actions. In Greece, P. lanceolata and P. major occur mostly
in orchards, alfalfa, olive groves, vineyards, grasslands, urban and ruderal areas.
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Lately, their dispersal and density have been significantly increased, probably and
partly because of the adoption of reduced or minimum tillage systems. In the present
study, information relative to the identification, biology and ecology of these species
is given. Field and pot experiments along with tests in Petri dishes revealed significant
differences between several herbicides and agronomic practices depending on the
species, the biotype, the growth stage and the rate. Moreover, seed germinability of
both species was very high even many months after their production. Such
characteristics, along with the high regrowth ability and adaptation in a wide range of
soil and climatic conditions make necessary the integrated management of Plantago
spp., while the several beneficial effects ought to be taken into account for the further
exploitation of these species.

MeA£Th TG enidpaong Twv cuvOnkwv nepBaAAovtog otnv BAAOTNON TWV CTIOPWV
opoPBayxng
X. AntootoAdmoulog’, N. KaAkavd?, A. Aovpal, A. Kupitong?, A. XaxaAng®
LTEI Hrelpou, 2xohn Texvohoyiag Newmnoviag & Texvoloyiag Tpodipwv Alatpodrg,
Tunua TexvoAoywv Mewmnovwy, Kwotakiot Aptag, 47100 Apta
2A. NOMIKOZ ABEK, EBEE, Epyootdoto AopokoU, 35010 Aopokdg
*Epyaoctrplo Zwavioloyiag, Mnevdkelo Qutonaboloyiko Ivotitovto
Email: christos.apost@hotmail.com

To olomapaottikd {Wavio opofayxn (Orobanche spp.) mpokalel moAU coPapd
nipoPAnpota os MOANEG evaicBnteg kaAALEpyeLeg (Omwe PuxavOn, Topdta) og TOANEG
neploxéc g EANASoC. e ocoPapd mpooPePAnuévouc aypolG, n €viaocn Tou
npoBANUOTOC HE TNV avuTtapéia amoteAeopatikwyv AUoswy, pmopel va odnynosL oe
mAnpn eykatdlewpn evaioOntwv kaAdepyewwv. H duacloloyia PAactnong twv
omopwv opoPayxng eivat ealpetikd mepimAokn, ennpedletal and TiG cuvOnKeG Tou
neplBaiiovtog kal kaBopiletal amé tnv oAAnAemidpacn tou maboyovou pe TO
Eeviotn). Itnv mapoloO €pyacia, TMOPOUCLAlOVTIAL OTOTEAECHATA EAEYXOUEVWV
ouvBnkwv avamntuéng mou adopoulv TV enidpacn tng Beppokpaciog, g SlapKeLag
Twv Tpopetaxelpioswy, duo Slodopetikwv eldwWV Sleyeptwv katd thv ddacn TG
wplipavong kat tng PAactnong, mAnbucpwv 3 £W6wv opoPayxne (0. ramosa, O.
aegyptiaca, O. cumana). TEAKOG OTOXOG TWV TELPAUATWY OQUTWV ATAV adevog n
Slepelivnon tng aAAnAeniSpaong Twv MOPAYOVIWY AUTWV Katd TG Slddopes hATEL
BAdotnong kat n oavelpeon TOAVWYV AUCEWV QVILHLETWIILONG TWV TIOPAOLTIKWY
{llaviwv otnv xwpa pag.

Studies on the effects of environmental conditions on Orobanche spp. seed
germination
C. Apostolopoulos?, N. Kalkana®, D. Douma’, A. Kyritsis?, D. Chachalis®
! Technological Educational Institute of Epirus, Faculty of Agricultural Technology,
Food Technology and Nutrition, Department of Agriculture Technology. Kostakii Artas,
47100 Arta
2D. Nomikos SA, 350 10 Domokos
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3Laboratory of Weed Science, Benaki Phytopathological Institute, 14561 Athens
Email: christos.apost@hotmail.com

Orobanche spp. parasitic weeds could cause severe problems in sensitive crops (e.g.
legumes, tomato) in many regions in Greece. In severe infested fields, the intensity of
the problem together with the lack of any effective control methods could cause total
crop abandon. Seed germination of these species is a very complex phenomenon,
affected by the environmental conditions and highly regulated by the interaction of
host-parasite. In the current study, results are presented from controlled-
environmental conditions experiments. Studies were done regarding the effects of
temperature, duration of pre-conditioning, of two types of specific stimulants during
the different phases of germination related to 3 species (0. ramosa, O. aegyptiaca, O.
cumana). The final objectives are to determine the interaction of the previous factors
during the different seed germination phases and the possible solutions to manage
parasitic weeds in Greece.

Avtaywviopog petal ottaplol Kot Aemtng fpag (Lolium rigidum Gaud.) pe
avOektkoTNTA 08 YLOVIOKTOVA-AVAOTOAE(G TG Spdong Twv eviUpwv ALS Ko
ACCase
E. AvOwidou, H. EAsuBepoxwpLvog
AplototéAelo Maveniotrio Oecoalovikng, TuRpa Fewmnoviag, @soccalovikn
Email: anthimidou.lena@gmail.com

Ye meipapa aypol TOU TPAYUOTONMOLRONKE OTO aypoktnua tou AMNO Katd tnv
Sldpkela TpLwv eTwv (2014, 2015, 2016) peletiBnke n enidpaon tg mukvotntag (0,
40, 80 kat 120 dutd/m?) evdg evaicBntou Kat TPLWV avOeKTIKWY TANBUOUWY AETTTAG
neag (Lolium rigidum) otn cuvoAwkr PBlopdla Kot To BAPOG OTAXEWV TOU oLtaplov,
KaBwg eniong kat otov aplOud kal 1o Enpd BApog Twv oTeAEXWV TNG AEMTNAG NPAG.
Eniong, o 6U0 melpapata ¢putodoxeiwv mou €ywvav kota tn Slapkela Vo eTwWV
(2014, 2015), pehetnBnke o puBUOG avénong twv tecodpwv MANBuouwv Apag (5
¢duta/dutodoyeio) amoucia | mapoucia 10 ¢utwv ottapol. Ot dUo avBektikol
mAnBucopol tng Aemtrg npag ébepav onuelakn HetdAaén oto als yovidlo otn Béon
Proig;, VW 0 Tpitog MANBUCUOC Edepe onUelakEG LETAANAEELG oTa als Kal acc yovisia.
To nelpapa aypou £6eiée 6tL n dpOivouca oelpd TNG CUVOALKAG BLopdlag Tou oltaplol
(kg/otp) Atav 1124 (0 dutd/m?)> 1071 (40 putd/m?)> 1038 (80 dutd/m?)> 1020 (120
dutd/m?), evid n avtiotoyn avfouca oepd TG cuvolkng Blopdlog (g/m?) tng
Aentrg Apog nrav 38<57<94. Ta nelpapota dutodoxeiwv €8et€av OTL N CUVOALKN
Blopala ottaplov/dutodoxeio, og avraywviopd UE TOUG TEGoEPLS TANBUGUOUC Npag
KupavOnke amo 32 €wg 39 (g/dutodoyxeio). Emiong, n ¢pBivouoa oslpd tou aplbpol
otelexwv/dutodoyeio tng Aemtig fpag mapoucia aviaywviopou nrtav 60 (Asokdtn)>
55 (Zulokepatia)> 54 (EvaioBntog-aypoktnua AMO)> 47 (KoAapwtod), evw n
avtiotown $Bivovca celpd Apag anouvcia avtaywvicpol Atav 130 (Zulokepartid) >
125 (Aeokatn)> 120 (Evaiobntog-aypoktnua ANG)> 93 (Kohapuwto). Ta dedopéva Tou
MEelpApatog aypol €6etfav OTL N AVTAYWVLOTIKA LKOVOTNTA TWV TTANBUGUWY HPAg WG
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TPOG TNV KOAALEPYELD TOU oLTaplol Sev emnpedletal amod tnv mapouoia f to €idog tng
UeTAANaENG TwV yovidiwyv accase Kal als, evw oto neipapa putodoxsiwv Bpédnke otL
1N MPOCOPUOCTIKOTNTA TWV MANBUCHWY eMnpedleTal amod tnv mapouacia f to 160G Tn¢
MeTAAAAENG TwV YovISiwv acc kal als, kabwg emiong Kal amo Tnv mapouasia 1 anouvoia
avToywvLIopoU.

Competition between wheat and rigid ryegrass (Lolium rigidum Gaud.) with
resistance to ALS and ACCase inhibiting herbicides
E. Anthimidou, I. Eleftherohorinos
Aristotle University of Thessaloniki, School of Agriculture (AUTh), Thessaloniki
Email: anthimidou.lena@gmail.com

The effect of plant density (0, 40, 80 and 120 plants/m?) of one susceptible and three
resistant rigid ryegrass (Lolium rigidum) populations on their competitive ability in
wheat and their morphological characteristics was investigated in field experiment
conducted in the following years 2014, 2015 and 2016 in the AUTh Farm. Also, in pot
experiments conducted during the growing seasons 2014 and 2015, fitness of the
same populations (5 plants/pot) was studied in the absence/presence of 10 wheat
plants (two rows with 5 plants each/pot). The two resistant rigid ryegrass populations
had a mutant als at codon Pro,g;, while the third population had point mutations at
both als kat acc genes. The field experiment showed that the total biomass was
significantly affected by weed density. The decreasing order for total biomass of
wheat (Kg/acr) grown with four weed densities was 1124 (0 plants/m?)> 1071 (40
plants/m?)> 1038 (80 plants/m?)> 1020 (120 plants/m?), whereas the respective
increasing order of the dry weight of stem number of rigid ryegrass was 38<57<94
respectively. The pot experiments indicated that yield/pot of wheat grown with rigid
ryegrass ranged from 32 to 39(gr per pot). The rigid ryegrass decreasing order of stem
number/pot in competition with wheat was 60 (Deskati)> 55 (Xylokeratia)> 54
(Susceptible- AUth Farm)> 47 (Kalamoto), while the respective decreasing order in
pure stand was 130 (Xylokeratia) >125 (Deskati) >120 (Susceptible- AUth Farm) >93
(Kalamoto). The data obtained from the field experiment indicated that the
competitive ability of rigid ryegrass populations is not related with ACCase or ALS
resistance, whereas the respective data from the pot experiment indicated that the
competitive ability of rigid ryegrass populations is related to ACCase and ALS
resistance and also from the absence or presence of wheat competition

AVTaywVLOUOG HeTafl apXEyovwy oLltnpwy Kal Twv {l{aviwv ayplofpwpng Kot
ddarapng
M. Nanaiwdvvou, X. Aapaddg, 2. KoutpoUunag, 2. Pwtddng
Anpokpitelo NavemiotApo Opakng, Tunua Aypotikng Avamntuéng, 68200 Opeotiada
Email: cdamalas@agro.duth.gr

Ye nelpapa oe putodoyeia PeAETAONKE O AVTOYWVIOUOG TPV ottnpwv (Triticum
monococcum, T. aestivum, T. dicoccum) pe ta aypwotwdn {Wavia dalapn (Phalaris
brachystachys) kai ayploBpwpn (Avena sterilis) cOudwva Pe TO CXESLO TWV CELPWV
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ovTIKataotaong. 2mdpol PoVOKOKKou attaplol (mowidia Monlis), pohakol ottaplol
(mow\iae Valbona) kat 6ikokkou ottaplol (mowdia Ponde Rio) omdapOnkav oe
mAaotikad dutodoxeia oykou 4 L o umtdPabpo tupdng e pH 6. To kabe eidog oltnpou
onapbnke oe 5 avaloyieg (100:0, 75:25, 50:50, 25:75, 0:100) oe oxéon pe kaOe {lAvio
oe otabepry ouvoAlk mukvotnta 12 ¢putwv avd ¢utodoxeio kal 6 emavalfPeLg.
Mpoaodloplotnkav to vwno kat Enpd Bapog kabe ottnpol kat kabe {Illaviov os kabe
¢dutodoxeio ota otddla tng dvBnong kot TG wpipaveong kabe ottnpou. Yrohoyiotnke
n uetafoln tou vwmol Kat Enpoul Bdpoug kABe eiboug (ottnpd-Utllavio) otig Stadopeg
avaloyleg omopdg kat n petoPoln amelkoviotnke oe Slaypappa  (KOUTUAEG
avantuéng) mou Baoiletal otn OXETIKN KAl CUVOALKN amodoon twv §Uo eldwv (kuptn
KOUTTUAN = TIEPLOCOTEPO QAVIOYWVLOTIKO €i60og, KolAn KaumuAn = Awyotepo
avtaywvioTtiko €idoc). Ta €i6n T. monococcum kai T. dicoccum €6gl€av va sival mio
QVTOYWVLOTIKA Ttpog tn dAaAapn Kal tnv ayplofpwiun oe oxéon pe to T. aestivum. H
16la taon mapatnpnOnke pe Baon toug SelkTeg OXETIKOU avtaywviopol (RC kat K) kot
™G emubetkotnTag (A), SnAadn ta €i6n autd £6e€av va avtéXouv TEPLOCOTEPO TOV
avTaywviopo Tng dAlapng Kat tng ayplofpwing os oxéon Ue to eldog T. aestivum. To
SlkokKo oltapL £€6€1€e val elval TO TILO AVTAYWVLOTLKO OLTNPO WG TIPOG TOV AVTAYWVLOUO
ue tn dalapn Ka tnv ayplofwpn. ZUVOAIKA, Ta amoteAéopata SeiXVouv pLo TAoN
UEYOAUTEPNG QVTOYWVLIOTIKAC KAVOTNTAG TWV OPXEYOVWV OLTNPWYV HOVOKOKKO Kal
Slkokko ottdpl evavtiov TG palapng oe oxéon He TOo HaAako oltdpl. MNelpdpota
aypoU amaltouvral yla tThv entpepaiwon autrg tng Taons.

Competition of ancient cereals with wild oat and short-spike canarygrass
M. Papaioannou, C. Damalas, S. Koutroubas, S. Fotiadis
Democritus University of Thrace, Department of Agricultural Development,
68200 Orestiada
Email: cdamalas@agro.duth.gr

The competition between three grain cereals (Triticum monococcum, T. aestivum, T.
dicoccum) with the grasses sterile oat (Avena sterilis) and short-spike canarygrass was
studied in pots experiments based on the replacement series methodology. Einkorn
wheat (variety Monlis), soft wheat (variety Valbona) and emmer wheat (variety Ponde
Rio) seeds were sown in 4 L plastic pots with a peat substrate with pH 6. Each cereal
sown in 5 ratios (100:0, 75:25, 50:50, 25:75, 0:100) with regard to each grass at a
constant density of 12 plants per pot and 6 replicates. Fresh and dry weight of each
grain and each weed were determined in every pot at flowering and maturity for each
cereal. The change in the fresh and dry weight of each species (cereal-weed) in the
different seeding rates was calculated and this change was illustrated
diagrammatically (with growth curves) based on the relative and overall performance
of the two species (convex curve = more competitive species, concave curve = less
competitive species). The species T. monococcum and T. dicoccum were found to be
more competitive than short-spike canarygrass and wild oat compared with T.
aestivum. The same trend was also observed based on relative competition (RC and K)
and aggressivity (A) indices, namely these species were found to withstand more the
antagonistic ability of short-spike canarygrass and wild oat with respect to T.
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aestivum. Emmer wheat showed to be the most competitive cereal towards short-
spike canarygrass and wild oat. Overall, the results show a trend towards greater
competitiveness of einkorn and emmer wheat against short-spike canarygrass and
wild oat compared to soft wheat. Field experiments are needed to confirm this trend.

OwoAoyiKn mtpocappoyr] Blotunwy Kovulag avOEKTIKWY Kal evaicdntwv oto
{llavioktovo glyphosate o€ ouUVONKEG USATIKIG KATATOVNONG KoL AAXTOTNTOG
H. Tpauldg, M. NanactuAlavou, A. Avdpéou, E. BAayou, N. Xetpwva, A. MruAaAng,
A. Xaxaing
Fewrmnoviko Mavemotuo ABnvwy, TuRua Emotiung Outikng Napaywyng, 11855
ABnva
Email: travlos@aua.gr

H avBektikotnta J{Waviwv onwg tng kovulag (Conyza spp.) oto {Wllavioktovo
glyphosate amnotelel éva cofapd kal eupéwe dtadedopévo mpdPAnUa. Ztnv napoloa
epyacia emXelPNONKe Lol LEAETN TNG QAVTOYWVLOTIKAG LKAVOTNTOAG KAl OPLOUEVWV
TIAPAUETPWY TNG OLKOAOYLKNG Tipocappootikotntag Blotunwy tng C. albida kat tng C.
canadensis  emiBeBawwpévo avBekTIKWY KAl  guoioBnTwv.  TUyKeKPLUEVOQ,
T(POETOLUAOTNKAV PUOULOTIKA StaAUpata pe thv xprion moAuvatBuievoyAukoAng (PEG
6000) kat xAwplovxou vatpiou (NaCl). OL GUYKEVIPWOELG TIOU XpnoLomoLlfnkav Atav
-0,2, -0,4, -0,6, -0,8 kat -1 MPa ywa tnv moAuatBuAevoyAukoAn kat -0,2, -0,4, -0,6, -0,8
kKat -1 M vy to YAwplovxo vdtplo. MevAvia omopol Tou KAGOe Plotumou
toroBetnBnkav os tpuBAia Petri oe Bahapo otabepwv cuvBnkwv Kat n BAAcTIKOTNTA
Toug kataypadotav oe nueprola Baon. H oTatiotik avaAuon Twv OMOTEAECUATWY
£6ele OTL 600V adopd TNV LSATIKA Katoamdvnaon, UTPXOV OTATIOTIKA ONOVTIKEG
oAnAemidpdoelg tou eidoug tou LWaviou TOGO He Tov PBLoTtumo (avOekTIKOC N
guaioBnToc), 600 KAl PE TN CUYKEVIPWON TOU WOUWTIKOU Suvapikou. MaAlota, otnv
neplntwon tou evaioBntou Blotumou tng C. albida apketol omopol BAACTNOAV QKON
KOl 0f WOHWTIKO Suvaulkd (oo pe -0.6 MPa evw otnv MEPIMTWON TOU AVOEKTIKOU
Buotumou tou idlou eldoug n PAACTIKOTNTA TwV OMOPWV ATAV Kotd 8 éwg 32%
unAdtepn, pe afloonueiwtn tn PAdotnon evog 24% Ttwv OMOPWV KAl 0 USATLKO
Suvaulkd (oo pe -0.8 MPa. Ocov adopda otnv C. canadensis, To TOCOOTA TNG
BAQCTIKOTNTAG TWV OTIOPWV TOU aVvOEKTIKOU NTav katd 12 éwg 20% uPnAdtepa anod
QUTA Tou guailoBntou BLoTuTou. TNV MEPMTWon TG HEAETNG TWV ETUSPACEWV TNG
oAaTOTNTAG, Ol POVEC ONUOVTIKEG aMAnAsrubpaoelg mapatnpndnkav petall Twv
ouyKevTpwoewv tou NaCl kot tou Blotumou. e GAeG TIG EPUTTWOELS, BAAOTNON €VOC
TIOG0OTOU TWV OTIOPWV mapatnpndnke PEXpL tnv cuykevtpwon -0.4 M NaCl. Kat otnv
neplntwon tng ahatdtntag, ot avBektikol Blotumol tooo tng C. albida oo kat tng C.
canadensis glyav BAaotikotnTa KOTA 2-23% Kat 11-14% peyalltepn amod auth Twv
gevaioBntwv PBotunwy, avtiotoa. Ta QMOTEAECHATO TNG TAPOUCAG MEAETNG
emPeBalwvouv TN HEYAAN TIPOCOPUOCTIKOTNTA Twv edwv TN Kovulag,
KaTadelkviovtag HAALOTO Of OPLOMEVEG TEPUITWOEL TNV ONUOVTIKA KOAUTEPN
TPooapUOY TwV avOekTIKWY PBLOTUNMWY og ouvlnkeg USATIKAG Katamdvnong Kal
oAatotnTag.
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Fitness study of glyphosate resistant and susceptible biotypes of C. albida and C.
canadensis under drought and salt stress
I. Travlos, P. Papastylianou, A. Andreou, I. Vlachou, N. Cheimona, D. Bilalis, D.
Chachalis
Agricultural University of Athens, Faculty of Crop Science, 11855 Athens
Email: travlos@aua.gr

Glyphosate resistance of Conyza spp. is a serious and widespread problem.
Competitiveness and several ecological fitness parameters were studied in two
biotypes of C. albida and C. canadensis, previously confirmed as resistant and
susceptible. Several concentrations of polyethanoglycole (PEG 6000) and NaCl were
used. In particular, treatments were of -0.2, -0.4, -0.6, -0.8 and -1 MPa and -0.2, -0.4,
-0.6, -0.8 and -1 M of PEG and NaCl, respectively. Concerning drought stress,
germination tests in Petri dishes revealed significant interactions of weed species with
biotype (resistant or susceptible) and water potential. It has to be noted that in the
case of glyphosate susceptible biotype of C. albida many seeds germinated even at
-0.6 MPa, while in the glyphosate resistant biotype of the same species germination
was 8-32% higher with 24% of the seeds germinating even at -0.8 MPa. Regarding C.
canadensis, germination percentages of resistant biotype were by 12 to 20 % higher
than those of the susceptible biotype. Under salt stress, Conyza spp. seeds germinated
at concentrations up to -0.4 M NaCl, with significant interactions between the
sensitivity of the biotype and the concentration. Resistant biotypes of both C. albida
and C. canadensis had higher germination (2-23% and 11-14%, respectively) than the
susceptible ones. Results of the present study confirm the high adaptability of Conyza
spp. and the clear absence of any fitness cost for the glyphosate resistant biotypes.

A&loAoynon tn¢ cuvduaoctikotntag tTwv {i{avioktovwy florasulam + 2,4-D kau
bromoxynil + 2,4-D pe tddpopa HUKNTOKTOVA G€ KAAALEPYELAL GKANPOU oLtoplol
A. Kapkavng, ®@. Fpnyopiov, E. BEAALOG
Maveruotuo Osocaliag, TuRua Mewmnoviag, Gutikng Napaywyng Kot AypoTikou
MepBaAAovtog, 38446 BOAog
Email: anekark80@yahoo.gr

H ouvduaoTikoTNTA TWV YEWPYIKWY GOPUAKWY Elval EvVag amd TOUG OPAYOVIEG TIOU
TMPENEL va AapBavetol umoPn Katd tnv €mAoyr TOUG. IKOTOG TNG CUYKEKPLUEVNC
peAétne Atav n afloloynon tng cuvduaotikdtntag Twv {lavioktovwy florasulam +
2,4-D kat bromoxynil + 2,4-D pe Siddopa pukntoktova oe KoAAEpyela okAnpol
owapwov (Triticum durum cv. Quandrato). To melpapa mpaypatonowOnke oto
aypoktnua tou MNavemotnuiov Oecoaliag oto BeAeotivo KATA TNV KOAALEPYNTIKN
neplodo 2014-2015. H omopd tou oltaplol nmpaypatonodnke ot 16 NosuPpiou
2014, evw £daPUOCTNKE TO OXESLO TWV TUXALOTIONHEVWY TIANPWV OHAdwWVY pe 7
eneppdoslg kot 4 emavaAnetc. OL emepBaoelc Nrav ot £€A¢: aPékaotog paptupag,
bromoxynil + 2,4-D, florasulam + 2,4-D, bromoxynil + 2,4-D/azoxystrobin, florasulam +
2,4-D/azoxystrobin, bromoxynil + 2,4-D/trifloxystrobin + prothioconazole «at
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florasulam + 2,4-D/trifloxystrobin + prothioconazole. H edappoyr mpayuatonotonke
otlg 17 Maptiou 2015. Ocov adopd TIC KALUATIKEG cuVBRKeG, oto Sldotnua 2-5
NUEPEG UETA TNV edappoy Kataypddnkav TOAU xYounAég Oeppokpaociec. H
aflohdynon TNG OouvVBUAOTIKOTNTAG €YlVE HME Ta Kputhpla a) Tng eudaviong
CUUMTWHATWY PUTOTOEKOTNTAG KaL B) TNG avamtuéng twv utwv omou kataypadnke
0 aplOuog Twv adeAdLwy, To €npod Bapoc kal n anddoon oe oMOPOo TG KAAALEPYELQC.
Ta anoteAéoparta €6eL€av OtTL 0 cuVEUAOUOG Tou {lavioktovou bromoxynil + 2,4-D pe
T MUKNTOKTOVOL azoxystrobin «kat trifloxystrobin  + prothioconazole eixe wg
QMOTEAEOUA TNV TIPOKANGN VEKPWTIKWY KNASWV oto dUANwHa TG KAALEPYELAG,
EVTOUTOL TA CUMMTWHATA NTAV ToPoSIKA Kal Sev emnpéacav TtV aVATTUén Tng
KOAALEPYELOG. Aev  KaTtaypddnkav CUUTTWHATA GUTOTOTOELKOTNTAG OTLG AAAEG
enepPaoels. Ocov adopd TNV avamtuén NG KAAALEPYELAC O UIKPOTEPOG apLlOUOG
adeldlwy, To €npd Bapog kal n anddoon og omopo TG KAAALEPYELAG KaTaypadnKe
otV enéupacn Tou HAPTUPA. TUUTIEPOCUOTIKA, TA ATMOTEAECUOTO TOU TELPAUATOC
£6e1€av OTL 0 CUVOUOOUOC TWV CUYKEKPLUEVWY TI{AVIOKTOVWY UE Ta SU0 HUKNTOKTOVA
Sev emnpéacav TNV avamtuén kal tnv amodoon TG KAALEPYELQG TOU OKAnpoU
oltaplov, mapdAo auTa cuothveTtal va AapBavetat umoyn n IPOYVWon TwWV KoPLKWY
ouVONKWV yLa TO XPOVLKO SLACTNUO TIOU Elval TPOYPAUUATIOUEVN N Epaployr.

Evaluation of compatibility of herbicides florasulam + 2.4-D and bromoxynil + 2.4-D
with different fungicides in durum wheat
A. Karkanis, F. Grigoriou, E. Vellios
University of Thessaly, Department of Agriculture Crop Production and Rural
Environment, 38446 Volos
Email: anekark80@yahoo.gr

A field experiment was conducted through the growing period November 2014—June
2015 in order to evaluate the compatibility of herbicides florasulam + 2.4-D and
bromoxynil + 2.4-D with different fungicides on durum wheat (Triticum durum cv.
Quandrato). The experiment was conducted at the experimental field of the
University of Thessaly in Velestino. Wheat was sown on 16 November 2014. A
randomized complete block design was used with four replicates per treatment. The
treatments were as follows: untreated control, bromoxynil + 2.4-D, bromoxynil + 2.4-
D/azoxystrobin, bromoxynil + 2.4-D/trifloxystrobin + prothioconazole, florasulam +
2.4-D, florasulam + 2.4-D/azoxystrobin and florasulam + 2.4-D/trifloxystrobin +
prothioconazole. The agrochemicals were applied on 17 March 2015. Compatibility of
the above mentioned herbicides and fungicides were evaluated a) by the presence of
injury symptoms and b) by the overall growth of plants. Number of tillers, dry weight
and seed yield were recorded. Our results showed that injury symptoms on wheat
plants were observed in plots treated with bromoxynil/2.4-D + azoxystrobin and
bromoxynil + 2.4-D/trifloxystrobin + prothioconazole mixtures. No injury symptoms
were observed in other treatments. However, it is important to note that the injury
symptoms were transient and the application was made under cold conditions.
Regarding the plant growth, the lowest number of tillers, dry weight and seed yield
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were recorded in untreated control. In conclusion, the results of the present study
show that climate conditions should be taken under consideration when the herbicide
bromoxynil + 2.4-D is combined with the fungicides azoxystrobin and trifloxystrobin +
prothioconazole.

EKAeKTIKOTNTA MPOPUTPWTIKWV JL{OVLIOKTOVWV 0ThV KaAALEPYELX TOU pEPLOLOV
X. Aapadgt, ©. Ntoodnouvdog?, . Pwtdsdng', 2. Kovtpolpmnag
! Anuokpitelo Navenotiuo Opdkng, Tunua Aypotikic Avamtuéng, Opsotidda
2 EATO-AHMHTPA, Ivotitouto levetikric-BeAtiwong kat Qutoyevetikwv Mopwv, Oépun,
Oeooalovikn
Email: cdamalas@agro.duth.gr

Ye melpapa aypol HeAeTnOnke n ekAektikotnTa Twv {Wllavioktévwy benfluralin (117
kat 135 g &6.0./0Tp.) o€ MpoomaPTIKA £Papuoyr] KAl HNXAVIK EVOWUATWON, TOU S-
metolachlor (96 kat 192 g 6.0./0tp.) o€ MPOPUTPWTLKY £APUOYH KAL TOU UiYUATOC S-
metolachlor + prosulfocarb (38,4 + 200 kat 57,6 + 200 g 6.0./0Tp.) o€ MPOPUTPWTLKNA
edapuoyr, ouykpLtikd pe apékaoto (aokaAloto) pdptupa pe {lavia kol aEKaoto
paptupa xwpic {llavia (okaAlopévog pdptupag) os Suo molkiAieg pePfLlOlol (Apopyog
kot Avdpocg). To meipapa €ylve OTO aypOKTNUA Tou Anpokplteiou Mavemiotnuiou
Opakng otnv Opeotiada 1o 2016. H ekAekTikOTNTA TWV {lavIoKTOVWY afloAoyrnBnke
OTTIKA HE KaTAypadr TWV CUMMTWUATWY GUTOTOELKOTNTAG 0 OAn Tn SLApKELD TOU
BloloylkoU kUkAoOU Twv Putwv. Emiong, eAndbnoav delypata dutwv amd kdabe
TELPOUATLKO TEUAXLO O OAa Ta oTddLa avarmtuéng tou ¢utou Kal mpoadlopiotnkayv To
VWO Kal to €npd Bdpog twv dutwv, To VPG, 0 aplBuog Twv dupatiwv, o aptdude
Twv AoBWV Kal Twv omopwv Kabwg Kal n anddocn oe omopo. Asv mopatnpnbnke
KOVEVOL CUMMTWHA GUTOTOEIKOTNTOC OTa VEQPA Omopoduta Twv SU0 TOLKIALWV
pePLBLOU. OL emepBaoelg Twv JLAVIOKTOVWY E6woav Vo BAapog dutwv otnv avonon
TIAPOUOLO PE AUTO Tou aPEKOOTOU (OKAALOUEVOU HAPTUPA), EVW TO ENpo BApog Twv
OTIOPWV OTNV WpLHavon ATAV KPOTEPO AMd OUTO TOU OKAALOUEVOU HAPTUPA, EKTOC
amnd tnv enéuPacn pe benfluralin otn §6on twv 135 g 6.0./0Tp. TTOU ATAV MAPOUOLA OF
&npd ouaoia pe ekelvn Tou OKOALOPEVOU papTupa. To UPog Twv GUTWV NTav MaPOoLo
LE TOV OKAALOUEVO LAPTUPA OE OAO T OTASLA TOU TElPAUATOC. Ol eEMEUBACELS TWV
{llavioktovwy €dwaoav amodOoel 0 OMOPO UEYOAUTEPEG amd Tov O EKAOTO
OOKAALOTO HAPTUPA KOl PLKPOTEPEG QMO EKEIVEC TOU OKAALOHEVOU UAPTUPA (XWPLG
{wlavia), ektog and tnv emépPBaon pe benfluralin otn 66on twv 135 g 6.0./0tp. Mou
fTtov mapopoLla os anodocn e OTOPO LE TO OKAALOUEVO pdptupa. H péon anddoon
oe omopo ntav 95 kg/otp. yla v moikihia Apopyo kat 90 kg/otp. yla TNV molKAia
Avbpo. AmMO ta Qavia Tou epdaviotnkav OTOV TELPAUOTIKO aypo, Kavéva
{I{aVIOKTOVO 8EV QVTLUETWIILOE TNV ayplopeAt{ava (Xanthium strumarium), To Kipolo
(Cirsium arvense), tov BéAoupa (Sorghum halepense) kol tnv mepuTAokada
(Convolvulus arvensis). AvtiBeta, 6Aa to {L{AVIOKTOVO OVTLLETWIILOOV OTIOTEAECHUATIKA
™ pouxpitoa (Echinochloa crus-galli) kal tnv avtpdkAa (Portulaca oleracea).
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Selectivity of soil-applied herbicides in chickpea
C. Damalas’, T. Gitsopoulos?, S. Fotiadis’, S. Koutroubas*
! Democritus University of Thrace, Department of Agricultural Development,
Orestiada
2 HAO-Demeter, Institute of Plant Breeding and Phytogenetic Resources, 57001
Thermi, Thessaloniki
Email: cdamalas@agro.duth.gr

A field experiment was conducted to study the selectivity of benfluralin applied at
1170 and 1350 g a.i./ha (preplant incorporated), s-metolachlor applied at 960 and
1920 g a.i./ha (in preemergence application) and a dual mixture of s-metolachlor +
prosulfocarb applied at 380,4 + 2000 and 570,6 + 2000 g a.i./ha (in preemergence
application), compared with a non-treated (weedy) control and a non-treated control
without weeds (weed-free control) on two chickpea cultivars (Amorgos and Andros).
The experiment was conducted at the farm of Democritus University of Thrace in
Orestiada in 2016. Selectivity of herbicide treatments was evaluated visually by
recording symptoms of phytotoxicity throughout the biological cycle of the plants. In
addition, plant samples were taken from each plot at all stages of plant development
and fresh weight, dry weight, plant height, number of nodules, number of pods and
seeds at harvest, and grain yield were determined. No phytotoxicity symptoms were
observed on the seedlings of the two chickpea varieties. Herbicide treatments gave
fresh weight of plants at bloom stage similar to the non-treated control (weed free
control), while the seed dry weight at maturity was lower than that of the non-treated
control, except from benfluralin applied at 1350 g a.i./ha, which was similar to dry
matter with the non-treated control (weed free control). Plant height in herbicide-
treated plots was similar to the weed-free control at all stages of the experiment.
Herbicide treatments gave grain yields higher than the non-treated (weedy) control
and lower than that of the weed-free control, except from benfluralin applied at 1350
g a.i./ha, which provided seed yield similar to that of the non-treated control without
weeds. The average seed yield was 950 kg/ha for cv. Amorgos and 900 kg/ha for cv.
Andros. From the weeds that appeared in the experimental field, none herbicide
treatment controlled common cocklebur (Xanthium strumarium), perennial thistle
(Cirsium arvense), johnsongrass (Sorghum halepense) and field bindweed (Convolvulus
arvensis). By contrast, all herbicides controlled effectively barnyardgrass (Echinochloa
crus-galli) and common purslane (Portulaca oleracea).

Xnukn avtipetwnion tov {Wlaviov Solanum elaeagnifolium pe petapuTpWTLIKA
QllavioKtova
0. NntoomnovAog’, X. Aapardg?, I. lewpyovAag®
YEAFO-AHMHTPA, IvotitoUto Mevetikiig-BeAtiwong kat Qutoyevetikwv Ndpwv, 57001
@¢pun, Osooalovikn
2 Anpokpitelo MNaverotrpo Opdkng, Turipa Aypotikiic Avamtuéng, 68200 Opeotidda
Email: gitsopoulos@yahoo.gr
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To Qavio «oohavo 1H  yepuavog» (Solanum  elaeagnifolium) eivar  éva
Suokohoefovtwto {Ilavio. e Telpapata aypol aflohoynbnkov LETadUTPWTIKA yLa
Tov €Aeyxo Ttou {ilaviou ta {Wllavioktova: glufosinate (150 g 6.0./0tp), glyphosate (360
g 6.0./otp), tembotrione (15 g 6.0./0tp), katL to piyua tembotrione pe bentazon (15 pe
144 g 6.0./otp, avtictoa) os: a) mpwipo BAaotikd otddio tou {illaviou (Upog putol
10-15 cm) kat B) katd tnv €vapén tng avbnong tou (VYPog dputov 30-50 cm). To
{llavioktovo glufosinate éleyée to {lavio >95% amod 7 péxpl kat 39 nuépeg ano tnv
edapuoyn (HAE), avefaptnta to otddlo avamntuéng tou {illaviov katd tov Pekacuo
tou {Wlavioktovou. Opoiwc, To glyphosate £6eife €heyxo péxpl 90%, mepimou 39 HAE
Kal ota 6U0o otadla avamtuéng tou {waviou, mapouaclaloviag otadlakr avénaon tng
QMOTEAEOMATIKOTNTAG Tou. To {llavioktdvo tembotrione €heyée to {l{avio katd 85%
otav ePapUOOTNKE OTO MPWLLO BAACTIKO 0TASL0 Kal Katd 48% Katd TNV Evapén tng
avenong. To piypa tembotrione pe bentazon sdpapupolduevo katd tv évapén tng
avenong €6etée apxika 74% £leyyo (21 HAE), wotdoo, 0 €AeyXOC UETEMELTA LELWONKE
oto 41% (35 HAE). Otav to piypa edpappdotnke oto mMpwipo PAAoTkO otddlo, o
€\eyxog tou S. elaeagnifolium ntav 61% (23 HAE) kal pewwBnke og 27% (39 HAE). Ta
{llavioktova glufosinate kat glyphosate amodeixOnkav aflomoTeG EMAOYEG Yl TOV
£€heyxo tou {Waviou aveaptntou otadiou epopuoyns. To {llavioktovo tembotrione
urnopel va amoteAéosl evoAAakTikn emhoyr, wotdoo, ebopUolOUEVO HOVO OE TIPWLUO
otadlo avamtuéng. To amoTteAéopata MAPEXOUV ONUAVIIKEG TTAnpodopleg ylo thv
QVATTUEN TPAKTIKWV yla thv Slaxelplton tou T{wllaviou, Aaupavovrag umoyn ta
SlaBoua amoteAeopaTIKA {IOVIOKTOVA KOl YEWPYLKEG TIPOKTIKEG yla TNV TPOANYN
QVATTUENG aVOEKTLKOTNTAG.

Chemical control of Solanum elaeagnifolium with postemergence herbicides
T. Gitsopoulos®, C. Damalas?, |. Georgoulas*
!HAO-Demeter, Institute of Plant Breeding and Genetic Resources, 57001 Thermi,
Thessaloniki
2Democritus University of Thrace, Department of Agricultural Development, 68200
Orestiada
Email: gitsopoulos@yahoo.gr

Silverleaf nightshade is a difficult-to-control perennial weed. Field experiments were
conducted to evaluate the control of silverleaf nightshade with POST applications of
glufosinate (1.500 g a.i. /ha), glyphosate (3.600 g ai/ha), tembotrione (148.5 g ai/ha),
and a mixture of tembotrione plus bentazon (148.5 plus 1.440 g ai/ha) at an early
vegetative stage (plant height 10-15 cm) and at the beginning of flowering (plant
height 30-50 cm). Glufosinate provided > 95% control of silverleaf nightshade from 7
to 39 days after treatment (DAT), regardless of the vegetative stage at herbicide
application. Similarly, glyphosate provided up to 90% control around 39 DAT at either
growth stage applied, exhibiting gradually increasing efficacy. Tembotrione alone
controlled silverleaf nightshade 85% when applied at the early vegetative stage and
48% when applied at the beginning of flowering. The mixture of tembotrione plus
bentazon applied at the beginning of flowering exhibited 74% control at 21 DAT;
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however, the control was decreased to 41% at 35 DAT. When the mixture was applied
at the early vegetative stage, S. elaeagnifolium control was 61% at 23 DAT, which was
decreased to 27% at 39 DAT. Glufosinate and glyphosate were found to be reliable
options for control of silverleaf nightshade when applied at either weed growth stage;
tembotrione could be also another reliable option, however, when applied only at an
early vegetative stage. The results have significant implications for developing
appropriate management practices for silverleaf nightshade, taking into account
chemical options for preventing the evolution of herbicide resistance.

Aepevvnon PpuToToLKATNTAG KOl AITOTEAECATIKOTNTOG SLapOpWVY XNULKWY
enepfaoswv otnv KaAALépyeia thg Aepavrag (Lavandula angustifolia)
I. ToakaAidng, I. Baothdkoylou?, I. Xatli¢', K. Afjpag?
! Texvoloyiko Exkmatdeutikod 16pupa Oecoaliag, TuAipa Texvohoywv Mewmndvwy, 41110
Aaploa
2 Texvoloykd Ekmatdeutikd 18pupa Oeocahovikng, Tunua TexvoAdywv Mewnovwy,
57400 Exédwpog, Oecoalovikn
Email: vasilakoglou@teilar.gr

H kaAAiépyela tng Aefavtag emekteivetal otnv EAMGSa tnv teAeutaia 5-etio kal to
ONUAVTIKOTEPO TPOPBANUA TNG KOAALEPYELAG Elval N AVTILETWTLON TwV {Ilaviwy, dLotL
Sev unapyouv gykekpLpéva {l{avioktova Kal Sev elval yvwaoTtn n mbavr) eKAEKTIKOTNTA
Twv Stabéouwv {avioktovwy. 2e U0 Melpdpata aypou (Adploa kalL Osooalovikn),
KOTA TO £TOG TNC eykataotaong, aflohoyndnke n ¢utotoflkdTnTa otV KAAALEpYELA
™¢ AeBavtag (Lavandula angustifolia Mill.) kal n amoOTEAECUATIKOTNTA EVAVTIOV TWV
{Waviwv Sladopwv PeETadUTPpWTIKWY JI{AVIOKTOVWY. XTO Teipapa thg Adploag Eyve
pia edbappoyr Hovo Katd tn SLapKeL TOU XELUWVA, eVvw oTthn Oecoahovikn éywvav Suo
edapuoyeg (meplodog xelwwva kat BAaoTikng avamtuéng), e€attiag tou cuveyxolg
dutpwpatog {Waviwv katd TNV avolgn. Ou enmeuPdoelg mepleAaufavav  Ta
{Wovioktova dicamba, clopyralid, aclonifen, imazamox, metribuzin, bromoxynil,
tribenuron plus mecoprop, kat iodosulfuron plus mesosulfuron ot CUVIOTWUEVEG
860elg toug, kabwg kat aékaocto pdaptupa. H edbappoyn twv JLAvIOKTOVWV
npayuatornolndnke pe Pekaotpa akplPeiag pubuopévo va  edpapudlel 30
L/otpéppa pe mieon 2,8 Atm. To MEPAPATIKO 0XESL0 ATAV AUTO TWV TARPWY OUASWV
o€ eAelBepn Slatagn pe 4 emavoAfPeLg Kot To HEyeDOG TWV MELPAUATIKWY TERAXiWY
ntav 3 x 6 m. H putotolikotnta twv Y{avioKTovwy otnv KaAAEpyela aflohoynobnke pe
Kataypadr UAKPOOKOTIKWY CUUMTWUATWY oTic 2, 4, 6 Kat 8 sBSouddeg Petd tnv
edapuoyn Touc, Kabwe Kal Pe TN cUYKPLoN Tou Vvwrtol Kat Enpol Bdapoug tng dpodyng
KATA Tn ouykopwdn. EmumAéov, aflohoynBnke kat n amodoon oe alBéplo €hato. H
QIMOTEAEOMATIKOTNTA TwV J{WAVIOKTOVWY EKTIUNONKE OMTIKA ME XPAoN KALLOKOG
aglohdynong (amo 0 éwg 100%), kabBwg Kot pPe HETPNON Tou aplBuol twv {Illaviwv oe
k0B enépuPaon. Ito meipapa tng Adploag, ta {llavioktova nou aflodoyndnkav Sev
TPOKAAECAV 0OpOTA ocuUMTWHOTa ¢uTtoTofkoTtnTa ot Agfdvta. Evroutolg, otn
ouykouldn, ta {wWavioktdova aclonifen kal metribuzin mpokdAecav peiwon ™G
anddoaong og §poyn katd 50 kal 66%, avtiotolxa. Ito melpapa tng Oscoaiovikng, ot
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mpwteg £dapHoyEC TwV  {LoVIOKTOVWY eV TPOKAAECAV OpATA CUUTTWHATO
dutotofikotnTag. Avtibeta, petd tn ltepn edpapuoyn, oL MeEPLOCOTEPEG EMEUPATELS
npokaAecav ¢utotofikotnta (amd 23 €wg 70%). Tn UKkpoOtepn dutoTolkoTnTA
npokaAeoav ta {lavioktova clopyralid, dicamba kat bromoxynil. Fevikd, n mapouvoia
Twv {laviwv pelwoe katd 75% tnv anodoon tng Aefavrtag oe Spoyn.

Investigation of phytotoxicity and efficacy against weeds of various herbicides in
lavender (Lavandula angustifolia)
G. Tsakalidis®, I. Vasilakoglou®, I. Chatzis', K. Dhima>
! Technological Educational Institute of Thessaly, Dept. of Agricultural Technology,
41110 Larissa
2 Technological Educational Institute of Thessaloniki, Dept. of Agricultural Technology,

57400 Echedoros, Thessaloniki
Email: vasilakoglou@teilar.gr

The cultivation of lavender has been extend to Greece during the last 5-years and the
most important problem of its cultivation is the management of weeds, because there
are no registered herbicides and the possible selectivity of available herbicides are not
known. Two field experiments (Larissa and Thessaloniki) were conducted to evaluate
the phytotoxicity to lavender (Lavandula angustifolia Mill.) in the year of
establishment, as well as the effectiveness against weeds of various post-emergence
applied herbicides. In the Larissa’s experiment, all herbicides were once applied
during the winter, while in the Thessaloniki’s experiment, two herbicide applications
were done (during winter and the vegetative growth), due to the continuous
emergence of weeds during the spring. The treatements included the herbicides
dicamba, clopyralid, aclonifen, imazamox, metribuzin, bromoxynil, tribenuron plus
mecoprop and iodosulfuron plus mesosulfuron in their recommended rates, as well as
one untreated control. All herbicide treatments were applied by an air-pressurized
hand-field plot sprayer calibrated to deliver 300 L ha™ of water at 280 kPa pressure. A
randomized complete block design was used with four replicates per treatment. Plot
size was 3 x 6 m. The phytotoxicity of treatments on lavender was assessed by
monitoring macroscopic symptoms at 2, 4, 6 and 8 weeks after treatment, as well as
by the comparison of fresh and dry flower weight at harvest. In addition, the essential
oil yield was evaluated. The effectiveness of the herbicides was assessed visually using
a rating scale (0 to 100%), and by counting the number of weeds in each treatment. In
the Larissa’s experiment, the treatments did not cause any visible symptoms of
phytotoxicity in lavender. However, at harvest, aclonifen and metribuzin caused
flower yield reduction by 50 and 66%, respectively. In the Thessaloniki’s experiment,
the first herbicide applications did not cause any visible symptoms of phytotoxicity.
However, after the second applications, most treatments caused phytotoxicity which
ranged from 23 to 70%. The lowest phytotoxicity caused by clopyralid, dicamba and
bromoxynil. Generally, weed competition reduced by 75% the flower vyield of
lavender.
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Arylex™, NEO Q1l{avioKTOVO yLa Tov £Aeyxo MAatupUAAwWV ota oLthpd
B. AntootoAidng
Dow AgroSciences Export SAS, KaAUuvou 2, 55133 @socalovikn
Email: vapostolidis@dow.com

To &paotikd Arylex™ (halauxifen-methyl) eival éva véo Wavioktovo yla tnv
katamoAéunon Ttwv mAatupullwv {Woviwv ota  oltnpd. AvakoAudOnke  Kal
avantuxbnke amd tnv etalpeia Dow AgroSciences, kol eykplBnke Baoel ™G
Evpwnaikig vopoBeoiog 1107/2009 tov lovAlo tou 2015. Eival éva cuotnuiko
METAPUTPWTIKO T{IlaVIOKTOVO TIou amoppoddtal Kuplwg amd to GUAwU, ald
€Miong Kal amno T pileg Twv putwv. To SpaoTikd Arylex™ avtutpoowmneVEL TO MPWTO
{llavioktovo, PUENOG, TNG HOVOSLKAG Kal VEXG CUVOETIKAC XNMWKAG Opddag twy auxin
mou avakaAUdBnke amod tnv etalpeia Dow AgroSciences (opada HRAC opdda O /
WSSA 4), ue tnv ovopacia arylpicolinates. Muwa xnuik opdda n omoia xapaktnpiletat
and Sladopeg BLOTNTEG aouvrBLOTES yla ta GAAa {IllavioKTOva TNG Katnyoplag Twv
auxin, onwg n €8N Bloxnuikn dopun tng N o Stadopetikdg Tpodmog Spacng mou dev
ennpealetal ano TG KALLOTOAOYLKEG OUVONKEC. AUTOG O TPOMOG dpacng, £XEL oav
amotéAeopa to SpaoTikd Arylex™ va sival amotedecpatikd evavtia os {Wavia
ovOEeKTIKA o8 AAEC opAdeCG SpacTIKWV ouoLwy Omwe ALS, glyphosate kat triazines. To
Spaotiko Arylex™ eival éva {lavioKTovo XaunAng 66ong, £vag Kalvotouog pubuLoTig
avamntuéng, yla xprion oe pelypata pe @AAa {wavioktova tng Dow AgroSciences. To
Quelex™ avTUTPOCWTEVEL TO £€TOLO Miypa Tou Arylex™ pe to florasulam. Exel éva
gupl dpaocpa dpacng mou cupmepAAUPBAVEL TTOAAG AKPWG OVTAYWVLOTIKA {I{avia
XEWMEPWWV Kol OvOoLElATIkwY oltnpwv. Eivat éva  okelaocuo o popdn
EVOLWPNUATOTOR oUWV KOKKWV (WG), mou mepléxel 100 yp/xyp Arylex™, 100 yp/xyp
florasulam kat 70,8 yp/xyp cloquintocet-acid w¢ mpootateuTIKO TapayovTa. AUTEG oL
600 SpaoTikéG ouoieg Spolve CUUMANPWHATIKA HE amoTEAECpa To Tedio dpaong Tou
Quelex™ va evioyvetal. To Quelex™ eival e§ioou amoteAeopaTIKO TOCO OE MPWLUN
000 Kol wpn edpappoyn Kal unopet va epappocTtel anod 1o otddlo Tou evog puANoU
UEXPL TO 0TASL0 TNG SLOYKWONE Tou koAsoU tou “pUAhou onuaia”, (BBCH 11-45). Aev
ennpealetal TMOAU amd TG KAMATOAOYIKEG oOuVONKeg kol LSlaitepa amd tnv
Bepuokpaoia Tou agpa kat Tnv vypacia tou edddouc. Mmnopei va edpapuootet pall pe
AGAAQL OKEUGOMATO OTIWG AyPWOTWSOKTOVA KAl €ival EKAEKTIKO OF XELLWVLATIKA Kal
avolELatika oltnpad, olkaAn, TPLTKAAE, oméAta kal kplBdpt. H xprion evog katdAAnAou
emipavelodpacTikol TAPAYOVIO OCUVIOTATOL WOTE vo  eruteuvxBel n  péylotn
anoteAeopatikdtnta tou. Ou xapnAég 8o6oelc tou Quelex™ pali pe tnv taxeia
armolkodounor] tou oto £€8adog Kal Toug GUTIKOUE LOTOUG, ETIITPETOUV guelifia otnV
apewplomopd. Emiong tou mpoaodidouv Eva GAKO TOELKOAOYLKO Kol OLKOTOELKOAOYLKO
nipodiA kKaBwg £xouv cav AMOTEAECUA TNV ULKPH TtepLBavToAAoyikn emBapuvon.
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Arylex™ active, NEW herbicide for the control of broadleaf weeds in cereals
V. Apostolidis
Dow AgroSciences Export SAS, 2 Kalymnou Str, 55133 Thessaloniki
Email: vapostolidis@dow.com

Arylex™ active, (halauxifen-methyl) is a new herbicide for the control of broadleaf
weeds in cereals, discovered and developed by Dow AgroSciences and approved in
accordance with EC Regulation 1107/2009 in July 2015. It’s a systemic post-
emergence herbicide mainly absorbed by the foliage but also by roots of the plants. It
represents the first member of the unique and newest synthetic auxin herbicide
chemotype discovered by Dow AgroSciences (HRAC group O / WSSA group 4), the
arylpicolinates. A family of chemistry which is characterized by several properties
unusual for other auxin herbicides, as its specific biochemical structure, its different
site of action and its independence on the climatic conditions. The auxinic mode of
action of Arylex™ will be effective in managing weed biotypes resistant to other mode
of action such as ALS inhibitor herbicides, glyphosate and triazine herbicides. Arylex™
active is an innovative low-dose growth regulator herbicide for use in mixtures with
other Dow AgroSciences proprietary herbicides. Quelex™ is the pre-mix of Arylex™
with florasulam with a wide range of activity, including many highly competitive
weeds in winter and spring cereals. Is a water dispersible granules formulation (WG)
containing 100 g / kg of halauxifen-methyl, 100 g / kg of florasulam and 70.8 g / kg of
cloquintocet-acid as safener. These two actives substances are complementary and
the field of activity is reinforced. Quelex™ is effective both in early and late application
timings from the 1°** leaf stage to the maximum sheath swelling (BBCH 11-45) stage. It
is not very sensitive to the conditions of application, in particular to the temperature
and the hydric state of the soil. Quelex™ can be applied in association with other
partners as grasskillers and is selective to winter and spring wheat, durum wheat, rye,
spelt, barley and triticale. The use of an appropriate adjuvant will be recommended to
achieve the most robust herbicidal activity. Its low use rates and rapid degradation in
soil and tolerant plant tissues allowing for crop rotation flexibility while resulting in
low environmental load and favorable environmental fate, toxicology and
ecotoxicology profile of the herbicide.

Rinskor™, NEO Ql{avioKTtOvo yLa Tov €AeyX0 aypwotwdwv, mMAatudpUAAwWV Kal
onafdéxoptwv {l{aviwv otnv KaAALépyeLa tou pulol
B. ArntootoAidng
Dow AgroSciences Export SAS, KaAUuvou 2, 55133 @sccalovikn
Email: vapostolidis@dow.com

To &paotkd Rinskor™ (florpyrauxifen-benzyl) eivar éva véo {Ilavioktovo Tou
avantuyxdnke anod tv etalpeioc Dow AgroSciences, Kal TO OMolo EMITPETEL 08 OAOUG
TOUG KOAALEPYNTEG VA KATOTOAEUNOOUV QMOTEAECUATIKA aypwotwdn, omadoyopta
kat mAatudula {llavia oto pull. Eival £éva cuoTnUIKO PETADUTPWTLKO J{AVIOKTOVO
mou amnoppoddrtal Kupiwg amd 1o GUAWMA, aAld emiong kal amo TG pileg Twv
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dutwv. To dpaoctikd Rinskor™ avtutpoowrnevel To o pododato {I{aviokTovo, HENOG,
™G HOVASIKAG Kol VEOC GUVOETIKAG XNULKAG OPASAC TwV auxin ou avakoAUdOnke
and tnv etalpeioa Dow AgroSciences (opada HRAC opada O / WSSA 4), pe tnv
ovopacia arylpicolinates. Mwa Xxnpikr) opndda n omola pe €vav eVAAAOKTIKO TPOTO
Spaong, og OAeg T petaPANTEG ouvOnKeg / cuothuata uSaTIKAG Slaxeiplong, Kabwg
KoL o€ XOUNAEG SO0ELG, £xeL eTLOEIEEL TTOAU OMOTEAECUATIKO EAEYX0 OAWV TwV {Laviwy
TIOU €XOUV aVaTTUEEL avoX N AVOEKTIKOTNTA 08 GAAEG OUASEG SPOOTIKWY OUGLWV.
Mropel va xpnotomnoin6ei oe water-seeded, dry direct-seeded and transplanted p0QL
oe 860¢elg petafl 2-3 yp SpOOTIKAG OUGCLAC TO OTPEUUA PE HEYLOTO TIG SUO eDAPUOYES
etnolwg. To dpaotikd Rinskor™ pmopel va edapuootel and to otddlo Twv TPLWV
dUMNWV péXPL To oTtadlo TG SLOYKWoNG Tou KoAeou tou “pUAAou onuaia”, mepimou
60 nuépeg mpLv tnv cuykoutdn (BBCH 13-45). Oa sival emiong StaBEoLpo Kot o £Tolua
npopsiypota pe  AGMeg  aflomoteg  Spaoctikée ™G Dow  AgroSciences,
ocuumneplapPavopévwy tou penoxsulam (to Spaoctikd cuotatikd tou {Il{aviokTtdvou
Viper) kat Tou cyhalofop-butyl (to §pactikd cuotatiko tou {ilavioktovou Clincher). To
6paotikd Rinskor™ éxel embeifel efalpetikr) eKAEKTIKOTNTA OTO PUT, Otav
XpNowlomoleital oUudwva HPE TI OUCTACEL; OTNV ETIKETOL TOU KoL MIOPEL va
XpnotpomnotnBet yla tov €éAeyxo {llaviwv og OAeC TI¢ OLKIAieg pullou, (Indica, Japonica
and hybrid). Ot xapnAéc 860e1g Tou pali pe tnv Taxeia anmokodopunaor tou oto £6adog
Kal Toug ¢UTIKOUC LoToug, Ttou Tipoadibouv €va  GIAKO TOELKOAOYLKO Kol
oLKOTOELKOAOYLKO TipodiA Kal €xouv cav QmoTéAeopa TNV UIKPH TepLBavtoAoyikn
ermupapuvon. To dpaoctikd Rinskor™, eival éva PETADUTPWTLKO {{OVIOKTOVO TIOU UE
v MOAU uYPnAn amOTEAECUOTIKOTNTA TOU, TOV EVAAAOKTIIKO TPOMO OpAong, Tig
xaunAéc 8ooelg  xpnong kabwg kol TOo  guply  ¢aocpa  Spdaong Tou,
(oupmepthapBavopévwy Twv avBeKTIKWY Kal evaiodntwy {laviwv) to kablotolv pia
véa Loxupn Kat dplotn AUon oe OAa Ta mpoypdupota oAokAnpwuévng Slaxeipong
{Wlaviwv otnv KaAALEpyela Tou pullov, (IWM).

Rinskor™, NEW herbicide for the control of grasses, broadleaves and sedges in rice
V. Apostolidis
Dow AgroSciences Export SAS, 2 Kalymnou Str, 55133 Thessaloniki
Email: vapostolidis@dow.com

Rinskor™ active (florpyrauxifen-benzyl) is a new herbicide developed by Dow
AgroSciences, which enables rice growers to control grasses, broadleaves and sedges
in rice. It’s a systemic post-emergence herbicide mainly absorbed by foliage but also
by the roots of plants. Rinskor™ active represents the latest member of the unique
and newest synthetic auxin herbicide chemotype discovered by Dow AgroSciences
(HRAC group O / WSSA group 4), the arylpicolinates. A family of chemistry which with
an alternative mode of action, across variable conditions / water management
systems and at low use rates, has demonstrated control of weed species that have
developed tolerance / resistance to other active ingredients. It can be used in water-
seeded, dry direct-seeded and transplanted rice at a rate of 20-30 g ai/ha up to two
applications per year. Rinskor™ active can be applied from three leaf up to 60 days
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before harvest or approximately at late boot stage (BBCH 13-45) and will be available
also in pre-mixes with other trusted Dow AgroSciences rice herbicides including
penoxsulam (the active ingredient in Viper) and cyhalofop-butyl (the active ingredient
in Clincher). Rinskor™ active shows excellent selectivity to rice when used following
label recommendations and it can be used for weed control on Indica, Japonica and
hybrid rice types. Its low use rates and rapid degradation in soil and tolerant plant
tissue, resulting in low environmental load and favorable environmental fate,
toxicology and ecotoxicology profile of the herbicide. Rinskor™ active will provide
growers with a new powerful and differentiated alternative for broad spectrum weed
control. Its high post-emergence efficiency, alternative mode of action, low use rates
and broad spectrum of activity (including resistant and susceptible weeds) make
Rinskor™ an excellent fit in IWM programs.

Metadutpwtiki {ilavioktovia oto Bappakt and tn SIPCAM EANAZ
A. Zapoldng
SIPCAM Hellas, 19400 Kopwrti, ABryva
Email: a.samoudis@sipcam.gr

To Qwoavioktdvo STAPLE'SL (Spaoctikf oucia pyrithiobac-sodium 38,3%) éxet
avantuxBel and tnv etatpeio Kumiai. Elval eKAEKTIKO peTOPUTPWTIKSG {L{AVIOKTOVO yLa
To Bappaki. Itic HMA sival eykekplpévo amno to 1995. Eykekpluévo og 7 akOpa amo TiG
TAEOV ONUOVTIKEG PBappoakomapaywylkéG xwpeg, Bpalilia, AuvotpoaAia, Toupkia,
lopanA. Na mpwtn dopd otnv EAAGda to 2016 xopnynbnke éykpion 120 nuepwv.To
pyrithiobac sodium avrikelL 6TNV OLKOYEVELQ TWV TIUPLLSVWY. Apa WG AVACTOAEQS TNG
olvBeong NG ofuyahaktikng ouvBetaong (ALS) mapepmodilovrag tn ouvBeon
apwvoééwv ota putd katl odnyel oe vékpwon Twv Lotwv. Artoppoddrtal and ta GpUAAA
Twv {laviwv ta omoia mavouv va avantuooovtal Kal yivovial YAwpwTikd o 5-10
nuépes. Ta egvaicOnta {lavia Enpaivovtal os 2-4 eBSopddeg, evw T OALYOTEPO
gvaiobnta mapapévouv MpAcIVA XWPEIC va avamtuooovTal Kol HEVOUV OVEVEPYA.
Edapudletal petadutpwtikd otn 8don 18 K.ek./oTp., LETA TNV AVATTTUEN TOU TIPWTOU
dUMou tou BapPakiol kol PEXpL Ta ¢utd va ¢tdcouv UPog 15 ek. EAEyxel ta
mAatudulra {lavia Ayplovtopatid (Solanum nigrum), Ayplopelit{ava (Xanthium
strumarium), AyploBauBakid (Abutilon theofrasti), BAAta (Amaranthus spp.),
Tatoulhag (Datura stramanium) koL tnv Komepn (Cyperus spp.). Emiong kataotéAAeL Ta
QWavia NepwkokAada (Convolvulus arvensis), Mouxpitoa (Echinochloa crus galli),
Bé\loupa (Sorghum halepense), Ayplada (Cynodon dactylon), TpBoAL (Tribolus
terestris), Avtpakha (Portulaca oleracea).

Post emergence weed control in cotton by SIPCAM Hellas
A. Samoudis
SIPCAM Hellas, 19400 Koropi, Athens
Email: a.samoudis@sipcam.gr

The herbicide STAPLE'SL (active ingredient pyrithiobac-sodium 38,3%) has been
developed by Kumiai Company. It is a post emergence herbicide for cotton. It is
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registered in USA since 1995. It is also registered in other 7 countries among the most
important cotton producing such as Brazil, Australia, Turkey, and Israel. An emergency
registration for 120 days has been granted for first time in Greece in 2016. Pyrithiobac
sodium belongs to pyrimidine family. The mode of action is inhibitor of ALS, inhibiting
the amino acid composition in plants and results in tissue necrosis. It is absorbed by
weed leaves which turn into chlorotic and stop their development within 5-10 days
following application. Sensitive weeds are dried within 2-4 weeks, while the less
sensitive ones remain green without developing and remaining inactive. It is applied
as post emergence herbicide at a rate of 18 cc/stremma, following the development
of cotton first true leaf and before cotton high reaches 15 cm. It controls the
broadleaved weeds Solanum nigrum, Xanthium strumarium, Abutilon theofrasti,
Amaranthus spp., Datura stramanium and Cyperus spp. li also suppress the weeds
Convolvulus arvensis, Echinochloa crus galli, Sorghum halepense, Cynodon dactylon,
Tribolus terestris), Portulaca oleracea.

AXION COMBI éva véo {I{aviokTtdvo yia to Bappaxt and tnv SIPCAM EAAAZ
Anootolog Zapoudng
SIPCAM Hellas, 19400 Kopwrti, ABryva
Email: a.samoudis@sipcam.gr

To Axion Combi sival to mpwto {Iavioktovo tNG Oelpdg {{aVIOKTOVWY ToU
avantuooel n etalpeia SIPCAM ylo to Bappakt. Evtdcoetal 6& otnv yevikdtepn
OTPATNYLKA TNG ETALPELOC yIa avaTTtuén polovIwy yia to PapPBakl. Eupéwg paopatog
Qllavioktovo yla TpoduTpwTIKEG edappoyeg. Mepléxel terbuthylazine 125 kat
pendimethalin 250 g/l, otn popdr HUIYHOTOG EVALWPNUATOS HUIKPOKOWPOUAWY KoL
CUMIUKVWHEVOU alwpnpatog (ZC). H terbuthylazine amoppodatal anod tig pileg kat
petadépetal ota dpUMNa o6mou mapeumnodilel tn dwrtooclvBeon. To pendimethalin
napepunodilel Tov MOANAMAACLOOUO TWV KUTTAPWY OTOUG UEPLOTWHATIKOUC LOTOUG.
310 ddopa dpdong tou mepAapBavovtal Ta Kupldtepa aypwaotwdn Kat mAatuduAia
{Wavia oto BapPaki: Amaranthus retroflexus (Tpax0 BANto), Chenopodium album
(AouBoubia), Datura stramonium (TatouAag),Polygonum persicaria (AyplomumepLd),
Portulaca oleracea (AvtpdakAa), Solanum nigrum (Ayplotopatid), Xanthium
strumarium (Ayplopehitlava), Echinocloa crus-galli (Mouypitoa), Abutilon theophrasti
(AyploBappakid), Sorghum halepense (Béhoupag), Cynodon dactylon (Aypiadal).
Edbapuoletal emudpavelokd (LETOOTAPTIKA - TPpoduTpwTIKa) otn §6on twv 400-600
K.ek./otp. EGv petd tnv edpappoyn Sev undpéel Bpoxomtwon, sival amapaitnto to
notopa 7-10 nuépeg peta tnv edpappoyn. MAeovektipata Axion Combi: a) eupul
dacpa dpacng (otevodula & mAatupulia) B) uPnAng texvoroyiag pikpokaoula,
y) eleyxopevn, ypriyopn Kat mAipng amodéopeuon, 8) ueyaln Sidpkela Spdong, &)
TIPOKTLKO OTN XPron Kal ot) ival mpotov uPnAwv mpodlaypadwv.
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AXION COMBI a new herbicide for cotton by SIPCAM HELLAS
A. Samoudis
SIPCAM Hellas, 19400 Koropi, Athens
Email: a.samoudis@sipcam.gr

Axion Combi is the first in the range of herbicides SIPCAM company is developing in
cotton crop. It belongs in the broader company’s strategy to develop herbicides for
cotton crop. It is a broad spectrum post emergence herbicide. It contains
terbuthylazine 125 and pendimethalin 250 g/l as a mixture of capsule suspension and
suspension concentrate (ZC) formulation. Terbuthylazine it is absorbed by plant roots
and it is translocated to leaves where it inhibits photosynthesis. Pendimethalin is
inhibiting cells multiplication in meristomatic tissues. In weed control spectrum are
included the main grass and broadleaved weeds in cotton, such as: Amaranthus
retroflexus, Chenopodium album, Datura stramonium, Polygonum persicaria,
Portulaca oleracea, Solanum nigrum, Xanthium strumarium, Echinocloa crus-galli,
Abutilon theophrasti, Sorghum halepense, Cynodon dactylon. It is applied surface post
drilling — pre emergence at a rate of 400 — 600 cc/stremma. In cases no rainfall occurs,
then irrigation in 7-10 days after application is needed. Axion Combi advantages are:
a) broad weed spectrum control (grasses and broadleaves) b) advanced technology
microcapsules c) controlled quick and complete active ingredient release d) long
lasting effect ) handy in use and f) high standard compound.

Enidpaocn tou Xpovou paproyrG Tou imazamox oThV OVTLUETWTILON TG 0poBayXng
Kot AAAwV {aviwv Tou nAtdvbou
I. ABpapidng, A. BAaxakng, X. MAatig, M. Maotopidng, MN. Kwotikag
Syngenta Hellas AEBE, 15349 AvBouUoa, ATTIKn
Email: panagiotis.kostikas@syngenta.com

Ye amodelktikO meipapa (2016, Kaotaviég Opeotiadag) aflodoynbnke n Spacn twv
{llavioktovwy imazamox kal S-metolachlor + terbuthylazine evavtiov tng opofadyxng
(Orobanche cumana) kot AMwv {aviwv, KaBwg Kal n €KAEKTIKOTNTA TOUG OF
KaAALEpyela nAlavBou (uBpidlo Neoma pe avtoxn otig pulég A-E tng opoPayyng). Ou
aflohoynOeioeg emepPacelg nrav 1) mpodutpwtiky edappoyn S-metolachlor +
terbuthylazine (125 + 75 g 6.0./0tp), 2) mpodutpwtikh edapuoyrn S-metolachlor +
terbuthylazine (125 + 75 g 6.0./0tp) o cuvbuaopd pe PeTaduTPWTIKA edapuoyn
imazamox (4 g 6.0./otp) oto otddio Twv 4-6 GUAAWYV Tou NAiavBou, 3) MPoPUTPWTIKN
edappoyn S-metolachlor + terbuthylazine (125 + 75 g 6.0./0Tp) pe HeTADUTPWTLKNA
edapuoyn imazamox (4 g 6.0./otp) oto otadlo twv 6-8 GUAAWV Tou nAiavOou, 4)
nipodutpwtikn edpappoyn S-metolachlor + terbuthylazine (125 + 75 g 6.0./otp) pe
petadutpwtkh edpapuoyr imazamox (4 g 6.0./otp) oto otddio Twv 8-10 GpUAAWY Tou
nAlavOou, 5) petadutpwrtiki epopuoyr) imazamox (4 g 6.0./0tp) oto otddlo Twv 6-8
$dUMwv tou nAiavBou, 6) petadutpwtiky edapuoyr imazamox (4 g 6.0./0tp) oto
otadlo twv 8-10 UMWV tou nAlavBou, 7) alékactog pdaptupag. To péyebog tou
melpapatikol tepayiov yla kabe eméppaocn nrav 10 x 100 m. To S-metolachlor +
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terbuthylazine eixe apiotn dpdon (95-100%) evavtiov twv Amaranthus retroflexus,
Datura stramonium, Solanum nigrum, Echinochloa crus-galli, Setaria spp., aA\d& n
Spaon tou ntav avumapktn evavtiov tTwv Xanthium strumarium kat O. cumana. To
imazamox eixe efaipetik 6pdon (95-100%) evavtiov twv A. retroflexus, D.
stramonium, kot S. nigrum, aA\& n dpdon Tou evavtiov Twv E. crus-galli xau Setaria
spp. NTav pEtpla. AvtiBEtwg, n 6pacn Tou evavtiov Tou X. strumarium kot tng O.
cumana nTav >75% kat 85-95%, avtiotoixwg. Mevikwg, n &pdon tou evavtiov g O.
cumana ntav uvpnAotepn otav edappdotnke oto otadlo Twv 6-8 GUAwV Tou
NALavBou. OAeg oL emepBacelg NTav eKAEKTIKEG oTtov nAlavBo. Ta anoteAéopata autd
Selxvouv OTL N O. cumana eAEYXETAL ATOTEAECHATIKA O0TNV KAAALEPYELX TOU NAlavOou
MeTA and edappoyr imazamox o puta nAlavbou pe 6-8 GUAAa Kal TPooBoAr amo 5-
8 BAaotokovdUAoug (Stapétpou 3-10 mm) O. cumana/dutd nAiovOou.

Effect of imazamox time of application on control of broomrape and other weeds
grown in sunflower
J. Avramides, D. Vlachakis, Ch. Platis, P. Mastorides, P. Kostikas
Syngenta Hellas AEBE, 15349 Anthousa, Attiki
Email: panagiotis.kostikas@syngenta.com

One field experiment was conducted during 2016 in Kastanies Orestiada to
demonstrate the efficacy of the herbicides imazamox and S-metolachlor +
terbuthylazine against broomrape (Orobanche cumana) and other weeds, as well as
their selectivity in sunflower (hybrid Neoma tolerant to A-E broomrape races). The
evaluated treatments were 1) S-metolachlor + terbuthylazine (1.25 + 0.75 kg a.i./ha)
applied PRE in sunflower, 2) S-metolachlor + terbuthylazine (1.25 + 0.75 kg a.i./ha)
applied PRE and followed by POST imazamox (40 g a.i./ha) at 4-6 leaf stage of
sunflower, 3) S-metolachlor + terbuthylazine (1.25 + 0.75 kg ai/ha) applied PRE and
followed by POST imazamox (40 g a.i./ha) at 6-8 leaf stage of sunflower, 4) imazamox
(40 g a.i./ha) applied alone POST at 4-6 leaf stage of sunflower, 5) imazamox (40 g
a.i./ha) applied alone POST at 6-8 leaf stage of sunflower, 6) imazamox (40 g a.i./ha)
applied alone POST at 8-10 leaf stage of sunflower, and 7) untreated control. The
evaluated plot size for each treatment was 100 x 10 m. S-metolachlor+terbuthylazine
applied PRE provided good to excellent control (95-100%) of A. retroflexus, D.
stramonium, S. nigrum, E. crus-galli, and Setaria spp., but it did not have any effect on
X. strumarium and O. cumana. Imazamox applied POST provided good to excellent
control (95-100%) of A. retroflexus, D. stramonium, and S. nigrum, but its efficacy
against E. crus-galli and Setaria spp was very poor. Finally, its efficacy against X.
strumarium and O. cumana was >75% and 85-95%, respectively. In general, O.
cumana control was higher with imazamox applied at 6-8 sunflower leaf stage. None
of the evaluated treatments caused any phytototoxic symptom on sunflower plants.
These results indicate clearly that O. cumana was effectively controlled by imazamox
applied POST when sunflower was at 6-8 leaf stage and broomrape had 5-8 tubercles
(3-10 mm diameter) per plant root.
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ALoAdynon eAéyxou Qllaviwv pe tn péEBodo kavong pe pAdyLoTpo os KaAAEpyeLa
€0MEPLEOELS WV
K. Kapakitoog', H. KavéAdou?, 2. Béppog?, T. Oikovopou!

! Tewnovik6 Navemotiuo ABnvwv, TuApa Enotiung Outikrg Napaywyng,
Epyaotnplo Mlewpylag, 11855 ABrjva

Mewroviko MavermiotApo ABnvwy, TuAua Ertotrpng Gutikic Napaywyng,

Epyaotrplo AvBokopiag kat Apxttektovikng Tomiou, 11855 ABrva
®rewmnovikd Navemniotiuo ABnvwy, TuApa Emotipng Qutikig Mapaywyng,
Epyaotriplo Aevdpokopiag, 11855 ABrva

Email: kostaskarakitsos@gmail.com

H napouoia mAnBuopwv {laviwy otic KaALEPYELEG oTtepLO0ELSWY cUXVA SnpLoupyel
npoBAnuoTa, Wolaitepa ot MEPMTWOEL ToU Ta {illavia dloevouv exBpolc Kal
naboyova. To uPnAod evbladépov yla t UEAETN Kol edapuoyr] GAKwY TPog To
nepBaiAov peBOSwV avilpeTwnong Twv {Waviwy, kablotd thv péBodo tng kavong
Me PAOYLOTPO pia TTOAU evladépouoaa evallakTikr emidoyr). O OKOTOG TG MaPoUoag
pueAétne Atav va aflohoynBolv SUo Sdoelg mpomaviov (99 kg/ha kot 129 kg/ha),
£dapUOlOUEVES TPELG, TECOEPLC KOl TIEVTE POPEC OE pia KaAlepynTIKA Tepiodo, yia va
neploplotolv ta {avia ot KOANEPYELD E£OTIEPLOOESWY EYKATECTNUEVN OTO
Aevbpokopeio tou lewmovikoU Mavemotnuiou ABnvwv. O éAeyxog tTwv {laviwv
afloAoynOnke LECW OTTIKWY EKTIUAOEWY TNG KAAUYNG Tou €8APOUG KAl LETPHOEWV
¢ unépyetag Plopalag toug. Ta amnoteAéopata £6s&av otL n 8oon twv 129 kg/ha
edappolopevn mevie Gopég aneESwaoe Tov ApLoTto EAeyxo Twv {illaviwv (98%). Ta dvo
£i6n Waviwv mou adBovoloav oTo TEPOUATIKA TEMAXLO, TO ETACLO AYPWOTWEEG
ayplo kplBapt (Hordeum murinum L.) kot to moAvetég mAatuduAlo poloxa (Malva
sylvestris L.), eAéyxBnkav amoteAecpatikd. H 66on twv 129 kg/ha ebappoouévn mévte
dopég anédwaoe dploto €Aeyxo 96% oto dyplo kplBdpt kat 100% otn poAdxa. H
XOUNAOTEPN 600N KAl O WUIKPOTEPOG apLOPOG edapUoywy amédwoav XoUnAdTEPO
emninedo eléyyou. Mo avalutikd, n xapnAotepn 6o6on twv 99 kg/ha spappoldpevn
mévie ¢opec kat n uvPnAotepn twv 129 kg/ha edapupolopevn técoeplg GopEC
anédwoav emnineda eAéyyou 45% kal 44% avtiotolyo, To omolo OPWG Euvoncav Thv
Slatpnon tou mAnBucopol Twv {Waviwv oe xapunAd UYPog, wote va dnuloupyndel
XEWEPWVOC XAooTAMNTAG EVTOG Tou Sdevdpwva. OL emepPfaocelg kavong pe GpAoyLoTpo
MElWwoaV ONUAVTIKA TO UTIEPYELO VWO Kal ENpo Bapog Twv {illaviwv. H §6on twv 129
kg/ha edoapuolopevn mévie dopég ueiwoe 100% to €npd Papog kat n 66on twv
99kg/ha edbapuolopevn 4 dopég peiwos 76% 1o Enpd PAapog, ot OXéon UeE TOV
paptupa. Ta QMOTEAECUATO TOU TELPAUATOC £hapUoync TnG kavong {Wlaviwv pe
dAOyLoTpo £6eL€av OTL N HEBOSOG peELwVEL oNUAVTIKA Tov TIANBUoUO Twv {laviwy Kat
pmnopet va epapuootel yla Tov EAeyxo kat tn Staxeiplon Twv {laviwv og KOAALEPYELEG
€0TEPLOOELO WV.
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Evaluation of weed control with flame weeding in citrus orchard
K. Karakitsos, E. Kanellou? S. Vemmos?, G. Economou®
! Agricultural University of Athens, Department of Crop Science, Laboratory of
Agronomy, 11855 Athens
2 Agricultural University of Athens, Department of Crop Science, Laboratory of
Floriculture and Landscape Architecture, 11855 Athens
3 Agricultural University of Athens, Department of Crop Science, Laboratory of
Pomology, 11855 Athens
Email: kostaskarakitsos@gmail.com

The presence of weed population on citrus plantations provokes problems, especially
when the weeds host enemies and pathogens. High interest about research and
application of non-chemical and environmentally friendly methods makes flame
weeding a quite interesting alternative. The aim of the present study was to evaluate
two propane doses (99 kg/ha and 129 kg/ha), applied three, four and five times to
control weed population in citrus orchard at the Agricultural University of Athens. The
weed control was evaluated by visual estimation of ground coverage and by
measuring the reduction of aboveground biomass. The results revealed that the best
weed control was achieved with the higher propane rate (129 kg/ha) applied five
times, which provided an excellent (98%) overall level of control. The weed species,
the annual Hordeum murinum L. and the perennial Malva sylvestris L. were equally
well controlled. Propane dose of 129 kg/ha applied five times provided an excellent
control of 96% in H. murinum and 100% in M. sylvestris. The lower dose or fewer
flaming applications provided lower level of control. Specifically the lower dose of 99
kg/ha applied five times and the higher dose of 129 kg/ha applied four times provided
45% and 44% level of control respectively, supporting the maintenance of weed
height at low level, to create a winter sod into the orchard. Both fresh and dry weight
of weeds was significantly reduced by the flaming applications. The dose of 129 kg/ha
applied five times provided 100% reduction of dry weight and the dose of 99 kg/ha
applied four times provided 76% reduction of dry weight, compared with the control.
The results of the flame weeding experiment showed that the method reduces
remarkably the weed population and it can be applied for the weed control and
management in citrus orchards.

Z0otnua kaAAépyelag Clearfield PLUS. Néa oAokAnpwpévn uéBodog Staxeipiong
Ql{avioAoyLkwv npofAnuatwvy otnv KaAALEpyeLta nAtdvOou
A. 2épBng, K. MtoloyAou, K. Toakipn, A. KAettowvapng, X. Koukidng
BASF EAAGG ABEE, Aewdopog Knoiolag & Mapadeicouv 2, 15125 ABriva
Email: costas.bozoglou@basf.com

H ouvexng vyevetikn PeAtiwon Ttou nAlAvBou VYl TO XAPAKTNPLOTIKO TNG
avBekTikOTNTAC 08 {AVIOKTOVA TNG OUASAC TWV LULSA{OALVOVWVY TTIOU aVAOTEAANOULV TN
S6pdon tou eviupou AHAS A ALS, oe ocuvbuaoud pe tnv BeAtiwon emBuuntwv
dALVOTUTIKWY  XAPAKTNPLOTIKWY Yyla TV Blopnxavia-petanoinon, odnynoe otnv
erloyn ULoG véag BeATlwHEVNG yovidlakng avBektikdtnTtag oe uPnAotepeg O0ELG
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tou {Wavioktovou (ClearfieldPlus trait). ElSIkOTEpA, oL AvOEKTIKEC TtOLKIAiEC NALGvOoU
oe {Iavioktova Twv LudaloAvovwy (m.X. imazamox), yVWOTEG KAl WG TOLKIALEG TUTTOU
‘Imisun’ 1} ‘Clearfield’, oL onoleg odeilouv TNV avBeKTIKOTNTA OTNV MApoUGia eVioXUTH
(E-factor gene) ékdpacng tou pe PeTAAAAEN yovidiou ahasl, To omoio KwdlKomolel
avOekTikd €éviupo ALS o LSaloAvOveG AOyw QVTIKATAOTAONG TOU OULVOEEDG
aAavivn (Ala) ano BaAivn (Val) otn 6€on 205 (Ala205-Val), £xouv avtikatootabel ano
TIG mokhieg tumou ‘ClearfieldPlus’, oL omoieg odeilouv tnv avOekTIKOTNTA TOUG OF
onueloky petaMafn tou yovidiou ahasl, n omoia elvat umevBuvn yla TV
avTlkataotacn Tou apwvoééog ahavivn (Ala) amd BOpeovivn (Thr) otn 6éon 122
(Ala122-Thr). To xapakTnELOTIKO QUTO (N VEéa PeTAAAafn) mpoodépel ota uPpidia
NALavBou peyaAltepn avBEeKTIKOTNTA OTO iMmazamox, YEYOVOG TOU TIAPEXEL TN
Suvatotnta ya avénon tng §6ong epopUoYNG TOU YLOL ATIOTEAECUATIKOTEPO EAEYXO
Twv Suoefoviwtwy {aviwy Kal wg ek TouTou avénon Twv armodooewv ota emtbupntd
XopaKktnpLlotikd. H véa texvoloyla pmopel va evowpatwBel oe uBpidla nAtavBou pe
uPNAA MapaywyLlKOTNTA Kot avBekTIkOTnTA 0 KAToleg GUAEC opoBayxng (Orobanche
cumana). IXETIKWG HE PEATIWUEVN EKAEKTIKOTNTO KOL OTTOTEAECMATIKOTNTA TOU
imazamox o€ TotkiAieg¢ nAtavBou tumou ‘ClearfieldPlus’, auth TEKUNPLWVETAL ATO TNV
napoucioon 6eSopévwy ou yvav o AAAEG XWPEG aAAA Kot otnv EAAada.

Clearfield PLUS. A new integrated method of weed management in sunflower
cultivation
D. Servis, K. Bozoglou, K. Tsakiri, A. Klitsinaris, C. Koukidis
BASF Hellas ABEE, Kifisias & Paradeisos Avenue 2, 15125 Athens
Email: costas.bozoglou@basf.com

Continuous breeding of Sunflower hybrids resistant on imidazolinone herbicides
resulted on a new improved technology of resistance on higher rates of
imidazolinones (eg imazamox) known as Clearfield plus trait. In more details, this
novel trait is based on a new mutation (Alal22-Thr) in the Ahasl gene, called CLHA-
Plus or Ahas1-3. It is characterized at the molecular level, at the whole plant level and
at the agronomic level with some new benefits such as improved oil content,
improved stability and reliability of the herbicide tolerance and improved yield
through better weed management.

Edappoyn ohokAnpwpévng dtaxeipiong {illaviwv os KaAALEpyELa piyovng: YILApXEL
ENidpacn oTa XAPAKTNPLOTIKA TNG;

E. Masptia’, H. Eaeveeroxapinos?, M. Tapantians®, S. Knezevic?, X. Anarnastonovaos®, I'. Oikonomoy®
!Epyaotrplo Mewpylag, TuAua Emotiung Qutikic Napaywync, FEWmoviko
Mavemnotiuio ABnvwy, 11855 ABriva
2 Epyactriplo Mewpylag, Tufipa Frewmnoviag, AplototéAelo Naveniotipo Osocalovikng
*Epyaothplo Mevikig Xnueiag, TuApa Emotnung Tpodipwy kat Alatpodrig tou
AvBpwrou, M'ewmnoviko Mavemnotiuio ABnvwy, 11855 ABrnva
* University of Nebraska, Lincoln, Department of Agronomy and Horticulture, Lincoln,
U.S.A.
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> Mrnievdkelo @utonaBoloykd Ivetitouto, TuApa EAEéyxou Mewpykwv Qoppdkwy &
QutodappoKkeuTikrg, Epyactriplo YroAelupdtwy Mewpykwv Qapudkwv
Email: economou@aua.gr

H epyaocia auth £ylve pe okomo thv e€slpeon peBodwv Saxeiplong twv Llaviwv otnv
KaA\Lépyela tng plyavng (Origanum vulgare spp. hirtum L.), 6mou ta {avia
aroTeAoUV CNUAVTLKO TIPOPANUA. ELSKOTEPQ, N LEAETN oToXeVEL: a) aTnV afloAoynon
NG OTTOTEAECHATIKOTNTAG KOL TNG EKAEKTIKOTNTAG TWV HNXOVLIKWY, XNUIKWV KoL
duokwv péowv evavtl Twv {ilaviwy, B) otn Slepelivnon Twv EMUTIWOEWY TOUG OTNV
anodoon tn¢ plyavng kat otnv oldtnta tou albepiou ehaiov, y) otnv afloAdynon g
mOavig xpriong toug o mpdypappa OhokAnpwuévng Atoxeipiong (laviwy (OAZ). Ta
MEelpapata npaypatono}fnkav to 2014-2015 oto Aypivio kat oto MMA. Ta Kuplapxa
{llavia oto Aypivio Atav: Cyperus rotundus L. kal Sorghum halepense Pers., evw oTo
IMA Atav: Amaranthus retroflexus L., Tribulus terrestris L., C. rotundus L. xat Malva
sylvestris L. To 2014 a§loloynOnkav, dUo MpoduTpwTIKEG edapPHOYEG {LTOVIOKTOVOU,
TPELG UETADUTEUTIKEG edapUOYEG (€va piypa kot Suo 6doelg glyphosate), Tpelg 500eLg
nipomaviou pe GAOyLoTpO, punxavikr HEBodog kal paptupag pe {lavia. To 2015 éywve
npodutpwtik edbappoy metribuzin + pendimethalin (14 + 136,5 g §.0. otp™),
uetaputevtiky edoppoyn cycloxydim + metribuzin (30 + 17,5 g 8.0. otp?l),
petaduteutiki edappoyr] pe glyphosate (54 g 6.0. otp™) kat n 66on npomnaviou Twv
11,9 kg otp™. MpoaoblopioTikav n mukvdTNT TwV Javiwy, to Enpd BApog Toug Kat ot
anodooelg NG plyavng os albéplo €hato kat Enpn Spoyn. Ta amoteAéopata £6et€av
otL n petaduteutiky edoppoyn Tou piypoatog {{aviokTOVwY, Kal 0 oUVSUAOHOG
UNXQVIKNAG avtlueTwriiong pe glyphosate giyav tov kaAUtepo éleyxo twv {lloviwv.
EmutAéov, av€énoav tig anoddaoelg Tng piyavng os Enpr Spoyn atbéplo éAalo o oxeon
ME TG UTONOUMEG emMepPacel; Xwplg Kkoapia emidpacn oTt0 YNUEWOTUTO TOUG.
YroAeippata {illavioktovou Sev avixveuBnkav ota Selypata mou efetaotnkav. Ev
KOTOKAELSL, TA HNXAVIKA HECA O OUVOUOOUO UE MULot UETAPUTEUTIKN edapuoyn
pelwpévng 86oncg glyphosate umopouv va edpappoctolv oe va mpdypoppa OAZ otn
plyavn kaBwg eAéyxel eTAoLa Kot TOAUETH JW{AVLA, UE OLKOVOULKOTEPO TPOTO Kal TNV
ULKpOTEPN TIEPLBAAOVTLKN eTiMTWON.

Application of Integrated Weed Management in Oregano crop: Is any effect on
oregano’s characteristics?
E. Gavriil', I. Eleftherohorinos?, P. Tarantilis?, S. Knezevic*, C. Anagnostopoulos®, G.
Economou®
! Agricultural University of Athens, Department of Crop Science, 11855 Athens
? Aristotle University of Thessaloniki, University Campus, 54124 Thessaloniki
* Agricultural University of Athens, Department of Food Science and Human Nutrition,
11855 Athens
*University of Nebraska, Department of Agronomy and Horticulture, Lincoln, USA
*Benaki Phytopathological Institute, Department of Pesticides Control and
Phytopharmacy, Laboratory of Pesticide Residues
Email: economou@aua.gr
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This study was conducted to find weed control methods for weed management in
oregano (Origanum vulgare spp. hirtum L.), where weeds are main problems.
Therefore, the aims of this study were: a) to evaluate the efficacy and selectivity of
mechanical, chemical and physical means against weeds, b) to investigate their impact
on oregano yield and essential oil quality, c) to evaluate their possible use in an
Integrated Weed Management (IWM) program. Field experiments were conducted
during 2014-2015 in Agrinio and in AUA. The dominant weeds in Agrinio were Cyperus
rotundus L. and Sorghum halepense Pers. Whereas in AUA were Amaranthus
retroflexus L., Tribulus terrestris L., C. Rotundus L. and Malva sylvestris L. In 2014, two
pre-emergence herbicide applications, three post-emergence treatments (one
mixture and two glyphosate rates), three flaming propane doses, mechanical method
and weedy control were evaluated. However, in 2015 the examined treatments were
the pre-emergence application of metribuzin + pendimethalin (0.14 + 1.365 kg a.i. ha”
1), the post-emergence application of cycloxydim + metribuzin (0.3 + 0.175 kg a.i. ha™),
the post-emergence application of glyphosate (0.54 kg a.i. ha) and the propane
flaming at 119 kg ha™. The treatments were evaluated by determining weed density
and their dry matter, oregano herbage and essential oil yields. The results indicated
that post-emergence application of herbicide mixture or mechanical means in
combination with glyphosate gave similar weed control. In addition, these treatments
increased oregano herbage and essential oil yields without any effect on the chemical
profile of essential oils. Herbicide residues were not detected in any of the examined
samples. In conclusion, the mechanical means combined with a post-emergence
application of glyphosate reduced rate is qualified to be used in an IWM program for
oregano as it controls annual and perennial weeds, reduces cost of weed control and
has less herbicide impact on the environment.

MnN-XNHLKR QVTLLETWITILOT TOU AP AOLTLONOU TG opofayxng (Orobanche ramosa)
otnV BLOUNXOVLIKA TORATO
E. MroAdwvn?', N. Kadkavd?, A. Aobpal, A. Kupitong?, I. Xo?, A. XéxoAng®
LTEI Hrtelpou, ZxoAr Texvoloyiog Mrewmnoviag & Texvoloyiag Tpodipwy Atatpodnc
2A. NOMIKOZ ABEK, EBEE, Epyootdcto AopokoU, 35010 AopoKAG.
*Naveruotipo Osoooliag, Epyactriplo Mevetikrg BeAtiwong Qutwy, Gutdko, BéAog
*Epyaotnplo Zilavioloyiag, Mmevdakelo Qutonaboloyiko lvotitouto, 14561 ABrva
Email: hermina94@gmail.com

H opoPayxn (Orobanche ramosa) mpokaAel moAU ocoPapd mpoPAnuata otnv
Blopnxavikn Topdra, Wlaitepa otnv meploxn tou Aopokou Kot otnv Oecoalia. Itnv
mapovuoa  €pyacia, ToPouclalovtol ATNOTEAECHATA  EAEYXOMEVWY  ouVONKWV
avamntuéng mou adopolv tnv enibpoaon névie (5) SladopeTikwy petayxelpioswy (T1-
T5) otnv BAdotnon omopwv opofdyxnc. OL LeTaxelploslg autég adopoloav HelypaTa
BlOAOYIKA €VEPYWV UIKPOOPYOVIOUWV HE oUOTACH HUKOPUTEG, Paktipla Kot
Sladopwv TUMWY PUKNTEG (oampodutikol, AKTWVOUUKNTEG K.o.). Ta amoteAéopoata
€6eltav pla Sladopomolnuévn emidpacn Twv HeTAxeEpioewv otn PAAoTnOn Twv
OTOpWV 0poRayxng wg akoAouBwg: oudétepn enidpaon (T3, T4, T5), Otk (T1) ko
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apvNnTikn (T2). TEALKOG OTOXOC TWV TEPAUATWY AUTWV ATV adevog n diepelivnon TG
oANAeniSpaong Twv apaydvVIwy auTwV otnv évapén tou napacttiopol (BAdotnon)
Kol n avevpeon mOavwyv AVCEWV OVTWETWIILONG TWV TAPACLTIKWY {Illaviwv otnv
XWPA HaG.

Non-chemical control of broomrape (Orobanche ramose) in processed tomato
E. Bolani*, N. Kalkana’, D. Douma®, A. Kyritsis?, I. Khah?, D. Chachalis®
!Technological Educational Institute of Epirus, Faculty of Agricultural Technology &
Food Technology and Nutrition, Department of Agriculture Technology. Kostakii Artas,
47100 Arta
2D. Nomikos SA, 35010 Domokos
®University of Thessaly, Laboratory of Genetics and Plant Breeding, Volos
“Laboratory of Weed Science, Benaki Phytopathological Institute, 14561 Athens

Orobanche ramosa could cause severe problems in processed tomato in several
regions in Greece, in particular in Domokos and Thessaly regions. In the current study,
results are presented from controlled-environmental conditions experiments related
to the effects of five (5) different treatments (T1-T5) on Orobanche seed germination.
The treatments were mixtures of micro-organisms consisting of mycorrhizas, bacteria,
and various types of fungus. Results have shown a variable effect on parasite seed
germination as follows: neutral (T3, T4,T5), positive (T1) and negative (T2). The final
objective is to determine the effect of the previous treatments on the initiation of
parasitism (seed germination) and the possible non-chemical solutions to manage
parasitic weeds in Greece.

EvaioOnoia mAatupuAAwv {laviwv tou apafocitov ota {Ll{avioKTOVa mesotrione,
rimsulfuron kot topramezone
B. Kouykpda, N. Aupvidou, N. NapAakidng, X. AAe§oudng, Z. Bpuloag
Epyaotrplo Fewpykng Gappakoloyiog kat Owotofikoloylag, TUAa AypoTIKAG
Avanrtuéng, AMO, 68200 Opeotiada
Email: zvryzas@agro.duth.gr

e melpapa mou mpayuotomowtibnke otn Aemt Opeotiddag, HeAeTHOnke n
gvalwobnola twv {WCaviwv Xanthium strumarium, Abutilon theophrasti, Datura
stramonium, Chenopodium album «xau Amaranthus albus ota {Wavioktova
mesotrione, rimsulfuron kat topramezone. O ekaopO¢ TwV PUTWY, O OMOLOG
niepleAdpPBave €L emepPaoelg ava {IAvioKTOvo Kal TPelg emavaAPelg yio kabe
enéppaon eixe we £€n¢: 1) aékaotog paptupag, 2) N/4, 3) N/2, 4) 3N/4, 5) N kal 6)
2N. Zuykekpléva, n ouviotwpevn 86on N yla kaBe {illavioktovo ATav: mesotrione
(7,5 g 6.0./0otp.), topramezone (1 g 6.0./ctp.) kat rimsulfuron (4,3 g 6.0./0tp.). tn
ouvéxela, epapuootnke n nEBoSOG TNG OMTIKAG eKTinoNng Blopdlag % tou paptupa,
pe Baon kAipaka afloAoynong (amo 0% £wg 100%). And ta anoteAéopata POEKUPE
OtL To mesotrione Atav Wlaitepa amoteAeopatikd otig §6oelg N/2 kat 3N/4 pe
TOOOOTO MEOoNG amoteAecpatikotnTag 67% £wg 77%. To topramezone Kol TO
rimsulfuron mapouciacav KAVOMOWNTIKY amoteAeopatikdétnta otn 66on 3N/4 oto

80


mailto:zvryzas@agro.duth.gr

oUvolo Twv {laviwy, pe MECO Opo amoteAeopatikotntag 83% Kot 75%, avtiotolya.
E€aipeon amotelel to {Wavio Datura stramonium, to omoio mapouciace pelwpévn
gvalobnoia amévavtl oto rimsulfuron, oe OAeg T &60elg mMou edappdoTnKaAv.
JUMMEPAOUATIKA, Ta {Wavioktova topramezone kot rimsulfuron pmopoloav va
eAéyéouv amoteAeopatikd ta MEVIe MAatuduAla {I{avia Tou apaBoottou o S0on
MELWHEVN KATA 25% TNG CUVLOTWUEVNG, EVW TO Mmesotrione og 600N PELWHEVN KATA
50% TNG CUVLOTWEVNG.

Weeds susceptibility to herbicides mesotrione, rimsulfuron and topramezone
V. Kougkra, P. Lymnidou, P. Parlakidis, C. Alexoudis, Z. Vryzas
Laboratory of Agricultural Pharmacology and Ecotoxicology, Department of
Agricultural Development, Democritus University of Thrace, 68200 Orestiada
Email: zvryzas@agro.duth.gr

A field experiment was conducted in Lepti, Orestiada focused on the susceptibility of
weeds Xanthium strumarium, Abutilon theophrasti, Datura stramonium,
Chenopodium album and Amaranthus albus in the post-emergence herbicides
mesotrione, rimsulfuron and topramezone. Six treatments and three replications for
each treatment were conducted for each herbicide. The treatments were the
following: 1)control 2)N/4 3)N/2 4)3N/4 5)N 6)2N. Specifically, the recommended
dose N for each herbicide was: mesotrione (75 g a.i. ha™), topramezone (10 g a.i. ha™)
and rimsulfuron (43 g a.i. ha). Afterwards, the weeds were visual assessed on a scale
from 0 to 100. Mesotrione was effective in doses N/2 and 3N/4 with average
efficiency of 67% up to 77%. Topramezone and rimsulfuron efficiently controlled all
weeds studied in dose 3N/4, with average efficiency 83% and 75%, respectively. The
only exception was the weed Datura stramonium, which showed reduced
susceptibility at rimsulfuron, in all doses. In conclusion, herbicides topramezone and
rimsulfuron could efficiently control the five broad-leaved weeds of maize in dose
reduced up to 25% of the recommended, while mesotrione up to 50% of the
recommended.

‘EknmAuon twv {l{avioktovwy benfluralin kot s-metolachlor
. Baotkeiov?, M. Kiood, M. NapAakidng’, K. Aoitaivng’, X. AAe§ovdnc?, X.
Aoparéc?, Z. Bpulag!
!Epyactripilo Fewpyikic Qappakoloyiog kat Owkotofikoloyiag, Turfuo AypoTikig
Avanrtuéng, AMO, 68200 Opeotiada
2Epyaotriplo Mewpyiag, TuApa Aypotikig Avamtuéng, AMNO, 68200 Opeotidda
Email: zvryzas@agro.duth.gr

Baowkog 0T0X0G TG epyaciag nTav va mpoacdloploBolv ta enineda tnG CUYKEVTPWONG
Twv UToAelppdatwy twyv I.O. ot entd Sladoxkég SetypatoAnPieg ald kol o€ 5
Stadopetika Badn (0-10 cm, 10-20 cm, 20-40 cm, 40-80 cm, 80-100 cm). Mo TOo oKOTO
outd avamtuxdnke ovaAutik HEO0SO TPOGSLOPIOUOU UTIOAELUUATWY YEWPYLIKWV
dapudkwy oe deiypata edadoug. Ta SU0 yewpylkd dapuaKa Tou XpnoLonotonkayv
rtav to Benfluralin kat S-metolachlor. To neipapa npayuoatonoltibnke 6To aypoKTnua
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tou Tunpotog Aypotiki¢ Avamtuéng tou AMNO oe cuvepyooia pe to Epyaotrplo
fewpylag kat mepteAdppove sdappoyég {lavioktovwy oe KaAAEpyela peBLBiou.
Exatov oydovra £€L Selypdtwv £6ddoug, cUAAEXBnKav kol avaluBnkav katd tnv
Slapkela tng epyaociag. H pEBodog avaluong Baociotnke oTnV €KXUALON TWV EVWOEWV
ME UNXOQVIKA avASEUON KAl 0T CUVEXELD avAAUCh Ot agpla xpwuatoypadia (GC-
ECD). Metd amno StadoxlkoUg MepaATIopoUG yia Ty enthoyn tng uebodou, n teAkn
péBoboc eixe avaktnoelg 82-93% yia to Benfluralin kot 85-102% yia to S-metolachlor.
Ol OUYKEVTPWOEL TWV SPACTIKWY OUCILWY TIOU avixvelBnKav ATOV AVTIOTOL(EG UE
QUTEG TwV UAVIOKTOVWY TIOU Xphollomotnonkav Kat kupaivovtat amno 2,96-0,04 pg/g
yw to Benfluralin kat amnd 1,03-0,02 pg/g ywa to S-metolachlor. H avixveuon twv
UTIOAELUUATWY O Oxéon Me to BAbog, pelwvetal amod to mpwto(0-10 cm) mpog To
teAeutaio(80-100 cm) eninedo 1600 yla 1o benfluralin 600 kal yia to S-metolachlor.
OL OUYKeVTPWOEel oTo emipavelakd £58ado¢ apéows MUEeTG tov Pekaopd eival
vnAdTEPEG, aANG XWPLG HEYAAN amokALon amod TI¢ avopuevopeves. O xpOvog NUIoELag
{wng tou S-metolachlor eival peyaUtepog and autdv tou benfluralin.

Leaching of herbicides benfluralin and s-metolachlor in soil profile
S. Vassiliou®, M. Kissa?, P. Parlakidis®, K. Doitsinis’, C. Alexoudis®, C. Damalas?, Z.
Vryzas®

!Laboratory of Agricultural Pharmacology and Ecotoxicology, Department of

Agricultural Development, Democritus University of Thrace, 68200 Orestiada
?Laboratory of Agronomy, Department of Agricultural Development, Democritus

University of Thrace, 68200 Orestiada
Email: zvryzas@agro.duth.gr

An analytical method was development and validated for the determination of
pesticide residues in soil profile of Chickpea experimental field. The main aim of this
study was to assess the leaching of benfluralin and s-metolachlor within the soil
profile (0-10 cm, 10-20 cm, 20-40 cm, 40-80 cm, 80-100 cm) under the followed
agricultural practices. A total of 186 of soil samples were collected and analyzed
during a monitoring period of a year and the results of the pesticide residue were
compared to other respective results of similar studies. The experiment was
developed in collaboration with the Laboratory of Agronomy in chickpea. The
concentrations of pesticides were similar to those expected according to the nominal
applied concentrations and fluctuate from 2.96-0.04 ug/gr for Benfluralin and from
1.03-0.02 pg/gr for S-metolachlor. The analytical method used was based on the
extraction of the substances using mechanical agitation and analysis on Gas
Chromatography (GC-ECD). After successive optimization processes to choose the
right extraction and analytical conditions, the chosen method showed recoveries of
82-93% for Benfluralin and 85-102% for S-metolachlor. S-metolachlor had higher DT50
value than benfluralin while leaching and degradation were the main mechanisms of
s-metolachlor dissipation from the surface soil.
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EvaAAaktiki xprion {oviwv yio aoTKEG avamAAoeLg Ko aoTika ABasdia
A. AdevtoUAn?, A. MkoAtalov?, M. Napdoxov®
! AlebBuvon AeutepoBaBuiag Exmaidsuong AvatoAikng Osocalovikng, 1° lupvdoto
Xoptiatn, 57010 AcBeotoxwpl OscoaAovikng
2 Ipadeio Meletwv Apyttektoviki¢ Tormiou, A. WaBd 10, 15127 Melioowa, ABrva
® Etaupeio KoPaKa, Aaavad 19, 66100 Apdua
Email: afentkat@gmail.com

Mo tnv voBétnon g Slaxeiplong Twv {laviwv oto mAaiolo tng aeldpopLkig yewpylog
Me otoxo tn Slatrpnon Tng aypo-BlomolkiAdTnTag, ival XpRolo va avadelkvuovtal
KOl oL TUXOV enMwoeAelc XpAOELG TOUG, TN OTWYU HAAlota Tou ol Slebveig e€elielg
evtaooouv tnv mMAsoPndia twv Sikwv pag {loviwv ota kplowa dutd ya Tnv
e€looppdmnon SLATAPAYUEVWY OLKOCUOTNUATWY, CUUMEPAAUBAVOUEVOU KAl TOU
00oTIkoU LoToU. H épeuva kal avamtuén mpdowvwv AUcewv oe Bopela Eupwrn Kot
ALEPLKA OTIOU XPNOLUOTIOOUY TETOLA €i8n, €XEL WPLUACEL TRV ayopd Tou €WTEPLKOU
Kal Snuloupynoe MAEOV TIG LOAVIKEG OUVONKEG WOTE VEA TIPOIOVTA VA TTapayKwVi{ouv
ONUEPLVEG PN PBlwopeg LeBOSOUG AOTIKWY avamAAoewv. Itnv mMAsloPnoia ta £6n
OLUTA XPNOLUOTIOLOUVTOL WE UEPOG ULYUATWY OTIOPWV N TNV Hopdh ETOLUWV IPACIVWY
XoALwv yia xprion mpog: 1)E€uyiavon poAuvouotikwy edadwv Kot udatvwy tooluyiwvy,
2) >tabepomoinon edadwv kat kortwv/oxbwv, 3) Evioxuon kat emavidpuon ducikwv
olkoouoTtnuatwy, 4) Eykataotacn aotikwv ABadlwy, Tpacwvwy opodwy Kol AoTIKWV
Sladpouwv oe avBpwrmoyevr) Ttomia, 5)Metatpomr TpAcwwV Xwpwv UPNAAG
CUVTNPNONG OE CUCTHHATO LELWUEVNG cuvTAPNoNG. Napd to yeyovog OtL otnv EAAGSa
eVTOTileTal €va onUAVTIKOG aplBuog {illaviwv mou xpnolponotlolvtal Nén os piypata
OTIOPWV TOU €EWTEPLKOY, OAAG KaL £VOC TEPAOTLOC aplBog elbwv mou Ba urmopovcav
va eloaxBolv w¢ MPWTOMOPA OTNV TOYKOOULA QUTH 0yopd, OL TIPAKTIKEG SUCKOALEC
Tou OAou eyxelpiUaTog KaBuoTtepoUv TNV eAAnVIK CUUPBOAN Kal emévducn otov
TIAYKOOMLO QUTO TOMEQ. ETOXOC TNG EPyACLOC AUTAG €ival, HECW TapaSElYUATWY, va
avadeifel v wdEAun kat mowkidn xpron twv ¢utikwv dwv Tou Bewpolvrtal
Qwavia, kal o AAOUG TOMELG OMwG eival n ApxLtektovikn Tomiou. Xtnv epyacia
napatiBevral £i6n mou xpnowuomnololvtal 5w Kal Xpovia O€ PiyuoTta omopwv Tou
e€wteplkol KOl OUVAVTWVTOL €UPEWC otnv EAAnVIKN emikpdtela (Agrostemma
githago, Chamomila recucita, Chrysanthemum segetum, Cichorium intybus, Daucus
carota, Papaver rhoeas, Plantago lanceolata) kol kamola €idn mou ¢uvovtal otnv
EMGSa kat Ba pmopoucav va xpnowuomolnBolv wg véa eildn oe umapyovta,
Kolvoupyla TPolovIa OMoOpwvV N HUEUOVWUEVA OF QOTIKEG ovamAdoel (Cirsium
arvense, Fumaria officinalis, Taraxacum officinale).

Alternative use of weeds in landscape practice and urban meadows
A. Afentouli’, A. Gkoltsiou?, P. Paraschou?®
! Secretariat of Secondary Education of East Thessaloniki, 1% High School of Hortiatis,
57010 Asvestochori
?Landscape Architecture Office, D. Psatha 10, 15127 Melissia, Athens
*Company KoPa®Ka, Lahana 19, 66100 Drama
Email: afentkat@gmail.com
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For the adoption of weed management in the context of sustainable agriculture
aiming at the conservation of agro-biodiversity, it is worth highlighting the benefits of
weeds, especially now, that many Greek species are recognized worldwide as critical
for the balance of disturbed ecosystems, including the urban ones. The research and
development of green solutions in Europe and North America, where these plants are
widely used, have created another market for new products, supplementing the
current unsustainable methods of urban areas restoration. The majority of these plant
species are either included in seed mixtures or in the production of pre-grown
wildflower turf. These products are used in: 1) Remediation of polluted soils and
water balances, 2) Stabilisation of soils and watercourse banks, 3) Enhancement and
rehabilitation of natural ecosystems, 4) Establishment of urban meadows, green roofs
and green corridors in an urban environment, 5) Replacement of unnecessarily high
maintenance green-spaces to low maintenance ones. Despite the fact that in Greece a
significant number of weeds are identified that are already used in foreign seed
mixtures, or could be introduced as pioneers in the global market, the practical
difficulties of the whole enterprise delay the Greek contribution and investment in
this worldwide field. The aim of this research is to highlight through examples, the
benefits and the multiple uses of these plant species, recognized as weeds, in other
disciplines such as Landscape Architecture. This paper will refer to species which are
listed in foreign seed mixtures, for many years, and they are widely found in Greek
territory (Agrostemma githago, Chamomila recucita, Chrysanthemum segetum,
Cichorium intybus, Daucus carota, Papaver rhoeas, Plantago lanceolata) and some
species that grow in Greece and they could be used as new species into existing, new
seed products or individual in urban regeneration (Cirsium arvense, Fumaria
officinalis, Taraxacum officinale).

Zi{avia EAANVIKWY MOAEWV: £va TTOAUAELTOUPYLKO EYXELPLSLO yLa Tl
oUVOVOPWTILOTIKA PUTA OTO ALOTLKO KOl TLEPLALOTLKO IEPLBAAAOV
N. Kpiykagh, M. AdAag?, A. AbevioUAn®
! Aplototélelo Navernotrpo Oscoadovikng, Turpa Bioloyiog, 54124 Osooalovikn
? Navemotiuo Oecooliag, TuAua MFewmnoviag, Qutikig MNapaywyng kat Aypotikou
MepBaAAovtog, 38446 BOAOG
® AleVBuvon AsutepoBdBuiac Eknaibeuong Avatolkrc Osooalovikng,1° Nupvdotlo
Xoptidatn, 57010 AcBeotoywpl OscoaAovikng
Email: nkrigas@bio.auth.gr

3TNV epyaocia auth mapouctaletal €va véo PBBAlo (Mavemotnuiokeg Exkdooelg
Oeocaliag, 2017) mou avadEpetal otn Slaxpovikn oxEon Twv autopuwv PUTWV HE
TG avOpWTILVEG SPaOTNPLOTNTEG OTO MAALOLO TNG AOTIKAG OLKOAOyLaG, aVASELKVUEL TOV
TOAUTIAEUPO POAO TOU QOTIKOU TPACIVOU KOl EMIOKOTEL TNV Tapoucia KoL TN
Slaxeiplon twv {Waviwv oto eAANVIKO aoTikd riepBallov. Se l61k6 pnépog tou BLBAlou
napouctalovral BloloyikéG TAnpodopleg Kol XapakTnploTkEG dwtoypadisg yla
neplocotepa amno 100 {iavia (cuvaBpwriotikd ¢uta), Ta onola oxnUaTi{ouy eKTEVEILC
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TANBOUGOUC TG00 0g EAANVIKEG TIOAEL OO0 KOL OF YELTOVIKEG AYPOTLKEG EKTAOELG. Ta
KABe $uToO TapatiBevtal: OKOYEVELD, KOLWVO-EMIOTNMOVIKO Ovopa (KAl cuvwvuua),
popdoloyiky meplypadn, Kataywyr), cuyxpovn eéamiwor), Siapkela {wng, popdn
SlaBiwong, meplodoc avBodopilag, Ploloylkdog KUKAOG, oKpwvUulo BAYER,
avBpwroyeveig Blotomol 6mou cuvavtdatal, TAnpodopleg OXETIKA e TPOoBARpaTa 1)
oMepyloyovo Opacn. H TmpoooekTikd eTAEYUEVN €lkovoypddnon Kal Ta EL8KA
oxedlaopéva mapaptnuoTa Hetatpérnouv to PBBAlo os ebikd eyxelpiblo-odnyo
niebiou. ‘Etol oL xprioteg Tou BLBAiou £xouv moAAEG SuvatoTnTeg, va: (a) Katavoouv Tn
popdl Twv GUTWV WPE  EMIOTNHUOVIKO TPOTO (elkovoypadnuévo yAwoodpt
e€elblkevpéVwY Botavikwy 6pwv), (B) Slamiotwvouv Tn onuoocia Twv EMLOTNUOVIKWV
ovopdtwyv Twv ¢putwv (onuactohoyiky avaduon), (y) eéokewwvovtal pe Potavikd
XQPOAKTNPLOTIKA TWV PUTWV HECW SLOOKESAOTIKNG Habnong (matxvibt memory), (8)
UmopolV Vol avayvwpioouv TNV TOUTOTNTO TUXaiwv Oelypdtwyv amd gUPEWG
€amlwpéva autodur GUTA MOU TIAPATNPOUV OTIG TIOAEL TOUG HECO aTto eLSIKA
ocuotnuata AnPng anodaong (amlovoteupéveg kAeibeg Tafvopikol mpoasloplopuou)
Kol (€) Slakplvouv Kal KATOVOOUV TN ¢GUTOTOKINOTNTA OTO QOTLKO | QyPOTIKO
neplBarhov. To PBBAlo autd ameuvbuvetar oe bGooug evladépovial va
(ava)yvwpioouv tnv autodun xAwpida kat ta {illavia (cuvavBpwriotikd ¢putd) oto
m\aiolo §pAong Toug OTO AOTIKO Kal TMEPLAoTIKO TieplBarlov (eldikol emiotpoveg
OTWG YEWTOVoL, BloAdyol, dappakomolol K.d., eKmaldeutikol, Gpoltntég, omoudaoTEC
Kol pabntéc, kévipa TmeplBalloviikng ekmaibeuoncg-K.M.E.,, ¢dopeig TOMIKAG
avtodloiknong, neptBaArrovtikol popeig, cwpateia, oUAAoyol, amlol moAiteg). Autd
To MOAUTIAEUpO eyXepiblo pmopel va xpnoiuomnoinBel oe mpoypdaupata Staxeipong
Kol TapakolouBnong {illaviwv kaBwg KAl va XPNOLIEVUOEL TIOIKIAOTPOTIWG OF
eKTUOEVUTIKA Ttpoypappata, £l8IKA oegpvapla, padnuota Kot oxédla Spdong
nieptBarovtikng ekmaibeuong kat evatobntonoinonc.

Weeds of Greek cities: a multifaceted guide book about the synanthropistic plants in
the urban and suburban environment
N. Krigas, P. Lolas?, A. Afentouli?
! Aristotle University of Thessaloniki, School of Biology, 54124 Thessaloniki
2 University of Thessaly, Department of Agriculture, Crop Production and Rural
Environment, 38446 Volos
3 Secretariat of Secondary Education of East Thessaloniki, 1 High School of Hortiatis,
57010 Asvestochori Thessaloniki
nkrigas@bio.auth.gr

This presentation concerns a new book (University of Thessaly Press, 2017), which
outlines the timeless relation of wild growing plants with human activities in the
frame of urban ecology, the multifaceted role of urban green and the occurrence of
weeds (synanthropistic plants) in Greek cities and their management in urban areas.
In a special section of the book, biological information and typical photographs for
>100 weeds are presented, all of which form extensive populations both in Greek
cities and neighbouring agricultural areas. For each selected plant are presented:
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family, common-scientific names (and synonyms), morphological description, origin,
current distribution, life duration and form, flowering period, biological cycle, BAYER
acronym, human-made habitats occupied, information on problems or allergic impact.
The selective illustration and the well-designed appendixes render this book as a
useful field guide. In this way the book enables users to: (i) understand the plants’
habits in a scientific way (illustrated dictionary of botanical terms), (ii) realise the
meaning of the plant scientific names (etymological-semantic analysis), (iii) be
acquainted with botanical features (memory game for inflorescences, leaves, fruits),
(iv) identify random samples of widespread wild growing plants observed in cities
through decision trees (simplified taxonomical keys) and (v) identify and understand
the urban and rural phytodiversity. The book appeals to those who are interested in
becoming familiar with the wild flora and the weeds (synanthropistic plants) in the
frame of their activities in the urban and suburban environment (special scientists
such as agronomists, biologists, pharmacists etc., teachers-trainers, students and
pupils, centres of environmental education, local administration authorities,
environmental organisations, agencies and associations and citizens). This
multifaceted field guide may be used in weed monitoring and weed managing
programmes and can facilitate in various ways several educational programmes,
special seminars, classes and projects of environmental education and awereness.

MANBUGHOG KOKKLVOU puTlol aVOEKTLKAG 6TO imazamox Kall 1 TPOCAPHOCTIKOTNTA
TOU UTIO GUVONKEG OVTAYWVIGHOU
A. Nananavaywwtov?, I. Meveég?, H. EAeuBepoxwpvog’
L TEI Autikiic Makedoviag, TuApa Texvoloywv Mewnévwy, 53100 QAwpLva
2 Aplototédelo Mavemotipo Osooalovikng, Tuipa Mrewmnoviag, 54124 Osccahovikn
Email: arispapapan@yahoo.gr

e melpapata  ¢utodoxeiwv aflohoynbnkav SVo mAnBuopol (évag duvnTika
avOeKTIKOG Kal évag euaicBntog amd opulwveg tou Nopol AltwAoakapvaviag)
KOKKWvou pulloU (Oryza sativa var. sylvatica) ylo ovOekTIKOTNTO OTO imazamox
[avaotoAéag tng 6pdong tou eviUpou ofikoyalaktikry cuvBdon (ALS)]. O duvntka
avOeKkTIKOC TANBUOPOG 6€xBnke TN ouVICTWUEVN, OUTAAOL], TETPAAGOLA Kol
oktarmAdola 8001 Tou imazamox, T CUVIOTWUEVN Kot Suthdacia §6on tou cycloxydim
Kal TN ouvictwievn 86on tou glyphosate, evw o guaiodntog mAnBuopog 5€xOnke tn
OUVIOTWEVN, UTOSUTAAOLN, UTOTETPAMAGOLO. KOL UTOOKTAMAdoLa 800N Ttou
imazamox, kaBw¢ kot TI¢ ibleg 6oelg Twv AMwv {llovioktovwy. H edappoyn twy
eneppacswy £ylve otav ta putd tou {laviou Bplokovtav oto otddlo Twv 3-5 VAWV
(1-2 abéldla). KaBe eméppaon eixe oktw emavainyelc-putodoyeia, evw to KGOt
nelpapa emavaAnddnke Vo dopég. Ta amoteAéopata £6€€av OTL N TETPATTAACLA KL
oktamAdola 86on tou imazamox Helwoe To vwno BAapog Tou SuvnTikA avOeKTLKOU
TANOUCHOU Katd 32% kat 49%, avtiotolya, EVW N CUVLOTWHEVN 800N Twv glyphosate
Kkat cycloxydim peiwoe to vwmno Bapog Tou Katd 76% kot 89%. H unoduthdoia 6don
Tou imazamox pelwaoe To vwrd Bapog tou gvaicBntou mAnBuopol katd 99%, evw N
avtioton peiwon amd t ocuvictwuevn doon twv cycloxydim kal glyphosate nrav
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97% kat 97%. To mnelpapa dutodoxeiwv, Omou peletiBnke n emidpaon g
nukvotntag (0, 2, 4, 6, 8, 10 ¢uta/putodoxeio) twv Vo mMANBuCUwvV oTOV
QVTAyWVIOUO e TV mowkdia pullol Clearfield ‘Sirio” (10 dutd/Pputodoyeio), £6eL€e
OTL To YAwpPoO PBapoc Twv dutwv Tou pullol PeWwBNKe Katd 29 kot 60% amd Tnv
napoucia Suo dutwy Tou avBektikol Kal euaicBntou MANBuopOU, avtiotola, EVW N
avtiotoyn Melwon tou aplBpol adsAdlwv tou pulol ntav 23 kat 41%. To xAwpo
Bapoc V0 putwv tou avBektikol Kal gvaicOntou mMAnBucopol Atav 29 kal 60 g,
avtiotola, evw o avtiotolyog apldpog adeddlwy Arav 23 kat 41.Ta dedouéva autd
Selxvouv OTL 0 avOEeKTIKOG TTANBUGUOC KOKKLVOU PUTLOU ELXE HELWHUEVN AVIAYWVLOTIKA
LKAVOTNTA €VAVTL TOU pUlloU 0 CUYKPLON HE ToV evaiocBnto mAnbuouo.

Red rice population resistant to imazamox and it’s fitness under competition
A. Papapanagiotou’, G. Menexes?, |. Eleftherohorinos®
'TEI of Western Macedonia, Dept. of Agricultural Technology, 53100 Florina
2 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
Email: arispapapan@yahoo.gr

Two red rice (Oryza sativa var. sylvatica) populations (one putative resistant and one
sensitive) originating from rice fields in Western Greece, were evaluated in a pot
experiment for possible selection for herbicide resistance to imazamox (an ALS-
inhibiting herbicide). The putative resistant population was exposed to recommended,
two, four and eight times the recommended rate of imazamox, the recommended and
two times the recommended rate of cycloxydim and the recommended rate of
glyphosate. The sensitive population received the recommended, half, one fourth
application rate of imazamox and the same rates of cycloxydim and glyphosate as the
putative resistant population. Herbicides were applied when plants reached the 3-5
leaf stage (1-2 tillers). Each treatment had four replications (pots) and every
experiment was performed twice. Four and eight times the recommended rate of
imazamox reduced fresh weight by 32 and 49%, respectively, whereas the
recommended rate of glyphosate and cycloxydim reduced fresh weight by 76 and
89%. Half the recommended rate of imazamox and the recommended field rate of
cycloxydim and glyphosate reduced fresh weight of the sensitive population by 99%,
97% and 97%, respectively. The impact of various densities (0, 2, 4, 6, 8, 10 plants/pot)
of two red rice populations grown under competition with Clearfied rice cultivar Sirio
(10 plants/pot), was studied in pot experiments. Fresh weight of rice plants was
reduced by 29% and 60% respectively, at the presence of 2 plants of the resistant and
the sensitive population, whereas the reduction in the number of tillers was 23% and
41%, respectively. Fresh weight and number of tillers produced by two plants of each
red rice population grown under competition, was 29 and 60g and 23 and 41,
respectively. The data indicate that the resistant population suffered a fitness cost
compared to the sensitive red rice population.
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MAnBucpoi pouyxpitoag moAAaMAwWG avOEKTIKOL 0 YL{OVLOKTOVA-OVAOTOAELG TWV
evlUpwv ACCase- kot ALS-;
A. Nananavaywwtou?, I. Kapayiavvn?, I. Meve€éc?, H. EAeuBepoxwpivog?
L TEI Autikric Makeboviag, Turipa Texvohdywv Mewmnoévwy, 53100 GAwpva
2 Aplototédelo Mavenotriplo Osooalovikng, Tuiua Nrewmnoviag, 54124 Osccahovikn
Email: arispapapan@yahoo.gr

Ye SUo nelpapata putodoyxeiwv aflodoyndnkav 17 mAnBuopol (ard opulwveg Nopwv
Oeoocalovikng, Zeppwv kat KaBalag) pouxpitoog (Echinochloa oryzicola (Vasing.)
Vasing) yla tnv mubavotnta avamntuéng moAamAnG avBekTikotnTag o€ {l{ovIOKTOVA-
QVOOTOAElG Twv eviUpwWV oflkoyoAaktiky ouvBaon (ALS) kat kapBofuldon tou
akétuho-CoA (ACCase). AElohoynBnkav ta {illavioktova penoxsulam, bispyribac-Na,
imazamox, cyhalofop-butyl otn cuvictwpevn kat duthdota 66on, evw to profoxydim
OTNV UTIOTETPANMAAGCLO, UTIOSUTAGOLA, GUVICTWHEVN Kot SumAdaota §6on. H edapuoyn
Twv enMepPdcswv mpaypatonowbnke otav ta ¢utd tou {llaviou Bpiokoviav oto
otadlo Twv 3-5 UMWV (1-2 adéAdla). Kabe emépPaocn eixe tpelg emavalnPelg
(dutoboyxeia), evw to KGO mMelpapa enavaindbnke dvo dopég. Ta amoteAéopata
£€6elav OTL 6MoL oL mMAnBuopol Atav gvaicbntol oto profoxydim, akopa kot otav
ekteOnKav otnv unotetparmAdota o6on. Emiong, n cuviotwuevn 66on tou cyhalofop-
butyl peiwoe 10 vwnd Bapog entd mMAnBuoupwyv Katd 66-100%, svw n Sl kat n
SumA\dola 66on peiwoe o vwmod Bapog €L mAnBuouwv katd 9-56% kot 73-100%,
avtiotowa. AvtiBeta, n cuvictwpevn kat Suthacia §6on tou cyhalofop-butyl pelwoe
TO VWO Bapog tecodpwv MAnBuopwy katd 0-45% kat 18-57%. H cuviotwpevn 66on
Twv {lavioktovwy penoxsulam kal imazamox peiwoe to vwrno PBapog &éka
mAnBuopwyv katd 0-29% katl 0-47%, avtiotola, evw n avtiotoyn Meiwon amoé t
SumAdola 660n toug Atav 16-77% kot 6-59%. H ouviotwpevn 66an tou bispyribac-Na
pelwoe to vwro Bapog 11 mAnBuouwv katd 0-64%. H cuvictwpevn Kat Suthacia
660N OAwv Twv ALS-{Il{avioKTOVwY Uelwoe To VWO BApog mévte MAnBUoUWV Katd 72-
100% ko 89-100%. Téhog, SUo mAnBuopol £6etav mBavr) MoAAamAR avBekTIKOTNTA
1000 o0t {{OVIOKTOVO-0VACTOAEl tng OSpaong tou eviUpou ALS (penoxsulam,
imazamox, bispyribac-Na) kat ACCase (cyhalofop-butyl). Ot mAnBuopoi autol
Slepeuvwvtal os poplokod enimedo (DNA aAAnAolxnon kat in-vitro &pacn eviipou)
yla ThV TauTonoinon 1 KN TG avBeKTIKOTNTAG.

Late watergrass populations multiple resistant to ACCase- and ALS-inhibiting
herbicides?
A. Papapanagiotou’, I. Karagianni', G. Menexes?, |. Eleftherohorinos’
L TEI of Western Macedonia, Dept. of Agricultural Technology, 53100, Florina
2 Aristotle University of Thessaloniki, School of Agriculture, 54124 Thessaloniki
Email: arispapapan@yahoo.gr

17 late watergrass [Echinochloa oryzicola (Vasing.) Vasing] populations (originating
from rice fields at the prefectures of Thessaloniki, Serres, Kavala) were evaluated in
two pot experiments for possible selection for multiple herbicide resistance to ALS-
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and ACCase-inhibiting herbicides. Penoxsulam, bispyribac-Na, imazamox, cyhalofop-
butyl were applied at recommended and two times the recommended rate, whereas
profoxydim was applied at one fourth, half, recommended and two times the
recommended field rate. Herbicides were applied when plants reached the 3-5 leaf
stage (1-2 tillers). Each treatment had three replications (pots) and every experiment
was performed twice. All populations were sensitive to profoxydim, even when
exposed at one fourth the recommended rate. The recommended rate and two times
the recommended rate of cyhalofop-butyl reduced fresh weight of 7 populations by
66-100%, whereas application of cyhalofop-butyl recommended and two times the
recommended rate, caused reduction in fresh weight of 6 populations by 9-56% and
73-100%, respectively. The recommended and two times the recommended rate of
cyhalofop-butyl reduce fresh weight of 4 populations by 0-45 and 18-57%,
respectively. The application of recommended rate of penoxsulam and imazamox
reduced fresh weight of 10 populations by 0-29% and 0-47%, respectively. The two
times the recommended rate of each herbicide reduced fresh weight by 16-77% and
6-59%, respectively. The recommended rate of bispyribac-Na reduced fresh weight of
11 populations by 0-64%. The recommended and two times the recommended rate of
ALS-inhibiting herbicides reduced fresh weight of 5 populations by 72-100 and 89-
100%, respectively. Two late watergrass populations exhibited possible multiple
herbicide resistance to both ALS- and ACCase-inhibiting herbicides. Molecular basis
(DNA sequencing, in-vitro enzyme activity) of herbicide-resistance is currently being
studied.

Avainitnon véwv ouotwv e rBavi {oavioktovo Spdon ota GapUaKEUTIKA GuTd
A. Acoapiwtdkng’, E. @avoupiov?, E. Fappui)’, N. Tapavtilng, K. ZwtnpdkoyAou?,
I. Owovdpou®
'Touéag Mrewpylag, BeAtiwong putwv kat lewpykol MNepapatiopoy, Epyactriplo
Frewpytag, TuRua Emwotnung Outikng Napaywyng, Nrewmnoviko Mavemotnuo ABnvwy,
11855 ABrva
2TuApo Emotipng Tpodipwy kat Alatpodrig tou AvBpwriou, Epyaotrplo Mevikig
Xnueiag, Fewmovikd Navemnotrpo ABnvwy, 11855 ABrRva
}Tunua Eriotriung Outikic Mapaywync, Epyaotiplo BeAtiwong Outwv & Mewpykol
Mepapatiopol, Fewmoviko MNavemotrpo ABnvwy, 11855 ABrva
Email: alexandros181@hotmail.gr

H aio tg eAAnvikng dappakeuTikAg xAwpidag sival maykoopiwg yvwoth, evw o
ITmokpATnG, MPWTOG avayvwploe th Bepameutikr afia twv OO, xpnolLomoOLWVTAS
neplocotepa amo 40 evonuika €6n katd tnv doknon tng latpikng. Oplopéva amno
QUTA OMWG Ta 16N, Hypericum hircinum L, Hypericum empetrifolium Willd, Crithmum
maritimum L., Artemisia arborescens Vaill, Origanum vulgare spp. hirtum L. kai Salvia
officinalis L., epdavilovtal akopo o LEYAAOUC I UIKPOTEPOUG TANBUGHOUG oTn XWwpa
pag. Komog TnS LEAETNG eival n Stepelivnon TS GUTOTOEKOTNTAG TOUC UE OKOTIO TNV
aflomoinon twv PLOSPACTIKWV OUCLWV TOUC OTNV OVTWUETWILON Twv {oviwv.
SUudwva pe tn peBodoloyia, culMéxBnkav otnv mANpn Avlion TUAMATA TWV
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npoavadpepBévtwy OO (bUAAa Kot taglavBieg) kal anognpadnkav pe Gpuoilkd tpomo.
3TN ouveyeia, pe vdpoandotatn (cuokeun Clevenger) mapaiidpOnke to abéplo éAato
Kal to uSpoAupa touc. Eywvav apalwoelg Twv udpoAupdtwy (100, 50, 25, 12.5, 6.75,
3.125, 1.56, 0.28, 0.14, kat 0.07% v/v) kat aflohoynBnke n mapsunodiotiky dpaon
TOUG KE TN Xpnon twv Blodektwv Lemna minor L. kat Avena sativa L., kaBwg Kot Twv
QWoaviwv Cyperus rotundus L. kaiL Lolium multiflorum Lam. 3t BLOSOKIUEG
ekTiuAOnKav, a) n avamtuén tou pulibiov tng A. sativa kat tou L. multiflorum, B) n
avapAdaotnon twv kovdUAwv tng C. rotundus kot y) n avamtuén tng L. minor. OL
peTproelg AaupBdavovtav kabnuepvwg emi 10 nuépeg. AflohoynOnkav ol TWEG Tou
OUVTEAEOTH MOPEUTIOSLONG (lsox), HEOW TNG EdapUoyNG ‘Probit analysis’, cOudwva pe
TG omoleg mpoékude OTL TOo USPOAUMA TNG plyavng emeESelfe TN MeEYOAUTEPN
dutotoikotnta otig BloSokIpEG e ta €16n A. sativa, L. multiflorum and C. rotundus,
evw akololBnoav ta udpolluota twv A. arborescens, H. empetrifolium, C.
maritimum, S. officinalis kat H. hircinum. Qotéco, to udpoAupa TN S. officinalis
napoucioce tnv udnlotepn dutotofikotnta oto Puodeiktn L. minor. H
Sdltadpopomoinon ™G ¢utotofikig Spdong twv unmd peAétn OO amobidetal otn
Sltadopetikn Bloxnuikn e¢elbikeuon Twv BLOSPAOTIKWY EVWOEWY TIOU TIEPLEXOVTOAL OFE
VP NAEG OUYKEVTPWOELG oTa alB€pLa EAaLA TOUG.

Searching for new substances with potential herbicidal action in the medicinal
plants
A. Assariotakis’, E. Fanouriou®, E. Gavriil’, P. Tarantilis?, K. Sotirakoglou?, G.
Oikonomou*

!Sector of Agriculture, Plant Breeding and Biometry, Laboratory of Agriculture, Faculty
of Crop Science, Agricultural University of Athens, 11855 Athens
?Department of Food Science and Human Nutrition, Laboratory of Chemistry,
Agricultural University of Athens, 11855 Athens
*Faculty of Crop Science, Laboratory of Plant Breeding and Biometry, Agricultural
University of Athens, 11855 Athens
Email: alexandros181 @hotmail.gr

The value of the Greek medicinal plants (MPs) is worldwide known, while Hippocrates,
was first who used more from 40 Greek MPs for therapeutic aims acting the Medicine
practice. Some of them, such as the species, Hypericum hircinum L, Hypericum
empetrifolium Willd, Crithmum maritimum L., Artemisia arborescens Vaill, Origanum
vulgare spp. hirtum L. and Salvia officinalis L., still are occurred in high or lower
populations in our country. The objective of this study is the assessment of the
aforementioned MPs’ phytotoxicity aiming to the future development of their
bioactive compounts with herbicidal action. According to the methodology, plant
tissues (leaves and inflorescences) of the studied MPs were collected at full blooming,
and they were dried naturally. Subsequently, their essential oil and hydrosols were
received by hydrodistillation using Clevenger apparatus. Hydrosols were diluted (100,
50, 25, 12.5, 6.75, 3.125, 1.56, 0.28, 0.14, and 0.07% v/v) and evaluated for their
inhibitory action using the bioindicators Lemna minor L. and Avena sativa L. as well as
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on the weeds Cyperus rotundus L and Lolium multiflorum Lam. During the bioassays
the following measures were carried out: a) the redicle growth of A. sativa and L.
multiflorum, b) the tubers regrowth of C. rotundus and c) the growth of L. minor. The
measurements were received daily for 10 days. Analyzing the data based on the
Inhibitory Index values (Iso%) applying “Probit analysis”, the results showed that
Origanum hydrosol had the highest phytotoxicity in A. sativa, L. multiflorum and C.
rotundus bioassays, followed by A. arborescens, C. maritimum, S. officinalis and H.
empetrifolium hydrosols. However, hydrosol of S. officinalis presented the higher
phytotoxicity in L. mino bioindicator. The differential phytotoxic action of the tested
MPs may be attributed to the different biochemical specificity of their bioactive
compounds which are constituted in high concentrations in their essential oils.

A&LOAOYNON TNG EKAEKTIKOTNTAC TTPODUTPWTIKWYV {L{AVIOKTOVWV O KOAAALEPYELDL
paivravou
B. Mwkou, A. Kapkavng, X. Metpomnoulog, I. Zovinag
MNavemnotiuio Oeoocahiag, TuRpa Fewnoviag Gutikng Mapaywyng kat AypoTtikou
MNepBariovtocg, 38446 BoAog
Email: fangio57gr@gmail.com

O paivtavog mapoAo mou KOAALEPYEITAL OE OXETIKA UIKPEC EKTAOELG OTNV XWPA HOG
TMPOOHEPEL  ONUOVTIK  OWKOVOMIK Tpdoodo otoug yewpyols. Eva amd ta
ONHUAVTIKOTNTA TIPOPAALATA TIOU QVTLETWTI{OUV oL KAAALEPYNTEG paivtavol eival n
avtipetwrnion Twyv {laviwv e€attiag Tou meploplopévou aptbpol {L{avIOKTOVWY Ta
ormolia elval eyKekpLUEVA 0T XWPEA KAG yla auThv tnv KaAALEpyeLa. M’ auto to Adyo oe
nelpapa aypol TmOU TpPAyUoTomOONKE OTto aypoktnuo Tou [avemiotnuiou
Oeocaliag oto Beheotivo tnv mepiodo Malog-ZemtéuPplog 2014, afloloyndnke n
EKAEKTIKOTNTA TECCAPpWVY {IlAVIOKTOVWVY ot KaAALEpyela paivtavol (Petroselinum
crispum cv. ltalian Giant). AkoAouBnBnke TO OXESLO TWV TUXALOTIOLNUEVWY TIANPWV
opadwv pe tpelg emavaAnPelc kot 5 emepPacelg. O emePACELS ATOV A) LAPTUPAS
(xwpic edappoyn Uwlavioktovou), B) pendimethalin (91 g 6.0/01p.), y) oxyfluorfen (24
g 6.0/otp.), 8) linuron (90 g 6.0/0tp.) kat ) s-metolachlor (76 g 6.0/ctp.). OAa ta
{llavioktova edpappootnkav mpoduTpwTKA. Ma TtV afloAdynon TG EKAEKTIKOTNTOG
Twv {LaVIOKTOVWY MEAETABNKaV Tta €€G XOPOKTNPLOTIKA: o) N TUKVOTNTA TNG
KaAALEpyeLag, B) To uPog kat y) To Enpo Kat To vwo Bapog (anodoon) Twv Gutwy Tou
poivtavoul. Ao tnv enefepyacio Twv amoteAeopATwWY Pogkue OTL To {IAVIOKTOVO
oxyfluorfen ennpéaoce oe onuavtikd Baduo to puTpwHA TG KAALEPYELOC OE oxéon
UE TO paptupa, evw to {illavioktovo s-metalachlor €8e1€e pikpr apvntkr emidpaon.
Jupntwpata GpuToTofIKOTNTAS Kataypadnkav povo otnv enéufacn pe oxyfluorfen.
Emiong, ta {Wavioktova linuron kat pendimethalin Sev emnpéacav tnv avantuén tou
paivtavou, oe avtiBeon pe to {Wlavioktovo oxyfluorfen mou eixe apvntikn enibpaon.
H pkpotepn amodoon (1211 Kg/otpéppa) tng KOAMEPYELQG KaTtaypddnke otnv
enéppaon pe oxyfluorfen, evw n peyalitepn anddoon kataypddnke otig eMeUPAOELS
pe pendimethalin kat linuron (2432 kat 2165 Kg/otpéupa, avtiotowa). Ta
anoteAéopata Seiyvouv otL to {illavioktovo oxyfluorfen otn 66on mou epapudoTnke
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oTNV Tapoloo UEAETN, EMNPEACE QPVNTIKA TNV avarmtuén kal thv amodoon Tng
KOAALEPYELOG TOU paivtavol, wotoco emBAANAETOL N MEpALTEPW afLOAOYNGY TOu oF
Sladopetikég 660l Kat ebadn.

Evaluation of selectivity of pre-emergence herbicides in parsley crop
V. Mokou, A. Karkanis, S. Petropoulos, S. Souipas
University of Thessaly, Department of Agriculture Crop Production and Rural
Environment, 38446 Volos
Email: fangio57gr@gmail.com

Although parsley is considered a minor crop in Greece, it offers a significant income to
farmers who cultivate it. One of the most serious problems that parsley growers
encounter is weed control due to the fact that for crops such as parsley or celery the
availability of registered herbicides is limited. Therefore, a field experiment was
conducted throughout the growing period on May-September 2014 in order to
evaluate the selectivity of four pre-emergence herbicides in parsley crop
(Petroselinum crispum cv. Italian Giant). The Randomized Complete Block design was
implemented with three replicates per treatment and five treatments. The treatments
were as follows: i) control, ii) pendimethalin (910 g a.i. ha™), iii) oxyfluoren (240 g a.i
ha?), iv) linuron (900 g a.i. ha) and v) s-metolachlor (760 g a.i. ha). The tested
herbicides were applied pre-emergence. Selectivity was evaluated by crop density and
plant growth assessments (plant height, fresh and dry weight of parsley plants). The
results showed that oxyfluorfen reduced significantly the density of parsley crop,
while s-metolachlor had a small negative effect on crop emergence. Injury symptoms
on parsley plants were also observed in plots treated with oxyfluorfen. Moreover, the
herbicides pendimethalin and linuron did not affect parsley growth, while oxyfluorfen
had a negative effect on crop growth. The lowest fresh biomass yield (12110 kg/ha)
was recorded for oxyfluorfen treatment, while the highest yield was recorded for
pendimethalin and linuron treatments (24320 and 21650 kg/ha, respectively). From
the results of the present study, it could be concluded that oxyfluorfen affects plant
growth and biomass yield, however, further evaluation is needed in terms of various
soil conditions and application rates.

MAnBucpog BEAloupa pe SLaoTAUPWTH AVOEKTIKOTNTA OE {L{OVIOKTOVA-OVOLOTOAELG
™¢ 8pdong tou evipou ACCase
A. Nananavaywwtov?, I. Meveég?, H. EAeuBepoxwpvog’
LTEI Autikiic Makedoviac, TuApa Texvoldywv Mewndévwy, 53100 OAwpva
2 Aplototéhelo Mavemotipo Oecoalovikng, Tuipa Mrewmnoviag, 54124 @socahovikn
Email: arispapapan@yahoo.gr

Je melpapata dputodoxeiwv aflodoyndbnke €vag mMANBuouog (amd povokoAALEpyELa
BapBakiov tou vopoU Ieppwv kot cuvexny xpnon fluazifop-P-butyl) BéAoupa, yia
mBavr avamtuén SlooTaupwTtAg avOekTIKOTNTAG Ot ({OVIOKTOVA-AVAOTOAE(C TOU
evllpou kapPofuhdon tou akétulo-CoA (ACCase). H olykplon tng SuvnTIKAG
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avBekTikdTNTOC £YyLve pE TMANBUOoUO PBEALoupa amd To aypOKTNUO Tou AploToTteAEiou
Mavemotnuiov @sccalovikng, o omolog Sev eixe dexOeil emepPaoelg {illavioktovwy. H
EYKOTAOTOON TWV TELPAUATWY EYLVE HE PUTEUON pLWHATWY TwV §Uo MANBUCUWY Ot
dutodoxeia. Aflohoynbnkav ta apulodawvofuadkavoika {illavioktova fluazifop-P-
ethyl, quizalofop-P-ethyl, propaquizafop kat ot kukAoeavéiloveg cycloxydim kot
clethodim (avaotoAeic g Spdong tou eviUpou ACCase). O SuvnTika OvOeKTIKOG
mAnOuopdg BEAloupa eKTEDNKE OTN OUVIOTWHEVN, SIMAGCLa Kal tetparidoila 6on
Twv {{avIoKTOVWY, EVW 0 evaicbnTtog MANBUOUOG OTN GUVICTWHEVH, UTTOSUTAAGCLO KOt
UToteTpamAdota 86on Twv dlwv {IlaviokTovwy Kal tou hicosulfuron (avaoctoAéag Tng
Spaong tou evlupou ALS). H edappoyn Twv emepPfacewy €yve otav ta Gputd ixav 4-
5 ¢UAa (UPog dutwv 25-30 cm). Ze Seutepo Melpapa, o SuvNTIKA OVOEKTIKOG
TANBUOUOG BEAlOUpa eKTEDNKE OTN CUVIOTWHEVN, SUTAGCLA KoLl TETpAMAACLa 500N
tou fluazifop-P-ethyl kat toutdxpova oOTn  OUVIOTWHEVN, UTOSUTAGOLD Kol
unotetpamAdola 86on Ttwv nicosulfuron kat cycloxydim. Kd&Oe eméuPaon eixe
téooepelg emavaAnelg (dutodoyeia), evw to kaBe melpapa emavaAnddnke Svo
dopég. Ta anoteAéopata (PEool Opol emepfacewv and dedopéva §Uo MElpAUATWY)
€6elkav oOtL n SutAdola 66on tou fluazifop-P-ethyl peiwoe to vwnd Papog tou
Suvntikad avOektikol BéAoupa katd 24%, evw n avtiotoln uelwon amd tnv idla
86on twv propaquizafop kot quizalofop-P-ethyl Atav 53 kot 38%. AvtiBeta, n
UTIOSUTAAOLO, UTTOTETPATIAGCLA KOl GUVIOTWUEVN 660N Twv cycloxydim kat clethodim
pelwoe to vwnd PBapog tou katda 81, 100% kat 100%, avtictowa. Emiong, n
unotetpamAdola 66on tou nicosulfuron pelwoe t0 vwno Bdpog tou SuvnTika
avOektikoU PéAoupa katd 100%. TéAog, n umoteTpamAdola 66on OAwv Twv
{LZavioKTOVWY PElwoe To VWMo Bapog Tou euaiodntou mAnBuopol katd 98-100%. Ta
aroteAéopata autd Seixvouv otL 0 aflohoynBeic mMAnBuopudg BEAloupa avemtuée
Slaoctaupwth avBektikotnta ota {Wavioktova fluazifop-P-butyl, propaquizafop kot
quizalofop-P-ethyl (avaotoAeic tng dpdong tou eviupou ACCase).

A johnsongrass population, cross-resistant to ACCase-inhibiting herbicides
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Pot experiments were performed to study a johnsongrass population, originating from
cotton monoculture (northern Greece, county of Serres) treated repeatedly with
fluazifop-P-butyl, for possible development of cross-resistance to ACCase-inhibiting
herbicides. The putative resistant population was compared with a population
originating from Aristotle University farm that had never been exposed to herbicide
applications. Rhizomes of the two johnsongrass populations were planted in pots and
plants were allowed to reach the 4-5 leaf stage (25-30 cm height).
Arylophenoxypropionate (fluazifop-P-butyl, quizalofop-P-ethyl, propaquizafop) and
cyclohexanedione (cycloxydim and clethodim) herbicides were applied at the
recommended, two times and four times the recommended rate of all herbicides. The
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sensitive johnsongrass population was treated with the recommended, half and one
fourth application rate of the above mentioned ACCase-inhibiting herbicides and also
with nicosulfuron (ALS-inhibiting herbicide). In another experiment, the putative
herbicide resistant population was exposed to recommended, half and one fourth the
recommended field rate of nicosulfuron and cycloxydim. Each herbicide treatment
had four replications (pots) and each experiment was performed twice. The two times
the recommended rate of fluazifop-P-butyl, propaquizafop and quizalofop-P-ethyl
reduced fresh weight of the putative resistant population by 24%, 53% and 38%,
respectively. On the contrary, the one fourth, half and recommended application rate
of cycloxydim and clethodim reduced fresh weight of the putative resistant population
by 81%, 100% and 100%, respectively. The application of one fourth the
recommended rate of nicosulfuron reduced fresh weight of the suspected resistant
population by 100%. The application of one fourth the recommended rate of all
herbicides reduced fresh weight of the sensitive johnsongrass population by 98-100%.
These results indicate that one johnsongrass population evolved cross-resistance to
arylophenoxypropionate (acetyl-CoA carboxylase-inhibiting) herbicides.
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