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EYXAPIXTIEX

Oa nABeda va euxapioThow Oepud TOV KABNYNTR K. AavaAdaTto. N
emBAETTOVTO KABNYNTH Pou Kal dIeuBuvTr) Tou epyaoTtnpiou lMewpyiag kai
Eapuoopévng duaoioloyiag, yia TRV €UTTIOTOOUVN TTOU POU €TTEQEICE UE TNV
avaBeon TnG TTapoloag EpYaCiag Kal TNV a@iEpwaon TTOAUTIMOU XPOVOU WOTE
va oAokAnpwOei. EuxapioTieg o@eidw oTa  pEAN TIC EMTPOTIAG, OTNV
KaBnyntpia k Zakehapiou-Makpaviwvdkn kal tov ETtikoupo kabnynth K.
MeTpdTTOUAO 2. YIa TNV KABodrynon Kai TIG UTTOBEIEEIC yia TNV OAOKANPwWON
NG EPYACiag.

Agv Ba ptTOopoUCa va TTAPAAEIYwW va EUXAPIOTACW TOUG YOVEIG POU YId TNV
oTApPIEN Kal TV Karavénon Toug Tooa xpovia. TEAog Ba nbeda va
euxapiotThow Tov MNavvouAn Kupidko O1dakTopa Tou EpyaoTtnpiou [ewpyiag
yla TNV oTAPIEN TOu Kal TNV TTOAUTIUN BorBcia Tou yia Tnv OAoKANpwon NG
£PYaCiag auTng.



NEPIAHWH

To switchgrass cival éva TTOAUETEG C4, QWTOEUAIoONTO aypwOTWOEG PUTO
EUKPATWY CWVWYV, JE UYPNAN TTPOCAPUOCTIKOTNTA O€ EUPU YEWYPAPIKO TTAATOG.
2TnVv Tapouoa epyacia dlEpEUVABNKE N KaTtavourl dvBpaka OTo QUTO TNG
KaAAIEpyelag Tou switchgrass “Panicum virgratum L.”, 0€ OUVONKEG PEIWPEVWV
EI0POWV. ZUYKEKPIUEVA O TTPOCDIOPIOHOS TWV XAPAKTNPIOTIKWY AvATITUENG
(Upog) TNG KaTavoung Tou PBApoug oTa emTTEdA Opyava O€ 2 dIAPOPETIKA
oTadla avdamTugng (oTo OTAdIO TIPIV TNV avBogopia kKal OoTo OTAdIO TNG
wpigavong Tou OTIOpou) KATW aTrd TEooEpa  OIAPOPETIKA eTmiTreda N-
Nirravoewg (0, 8, 16, 24 kg N avd oTpéppa) kal dUO dIOPOPETIKA ETTITTEdA
apdeuong (EepIkO Kal peiwpévn apdeuon 250 mm). To TTapaTTavw TrEipapa
ekTrovABnke oTtov MaAapd Kapditoag TTou atroTeAEl avTITTIPOCWTTEUTIKO aypod
NG OUTIKNG Be00aAIKAG TTEdIAdAC PE OTOXO TNG EKTINNONG TWV OPEAWV OTOV
BecoaAIké kauTro. To Treipapa €AaBe xwpa tnv mepiodo 2011-2012. To
TEIPOUATIKO  OXEDIO  TTOU  €QAPUOCTNKE NTAV  TWV  UTTODIQIPEPEVWV
Tepaxiwv(split-plot design) 4X2X4. Ta ammoteAéopara €0€1Eav 0TI O KUPIOG
TTEPIOPIOTIKOG TTAPAYOVTAG TNG aUENONG Kal avaTiTuéng TG KAAAIEPYEIQG gival
n apdeucn. To péyioTo ¢NPo PBapog trapatneribnke 1o 2011 kai Atav 2,94
t/otp. H ouvBeon tng Biopddag tpiv v avBogopia Atav 27-30% @UAAQ Kal
70-73% BAaoToi, Evw KATA TNV TTEPiIOdO wpinavong (ouykouidn) ntav 19-22%
QUAAQ, 68-71% BAaoToi kal 10-12% avBoTtagia Kal yia TIG dUO XPOVIEG.



Mepiexépeva

EY XAPIZTIEZ ...ttt et e e e et e e e e e nnbneeeeans 2
TIEPIAHWH ...ttt e et e e e e nb et e e e e nta e e e e e anraeaaaans 3
(8008107, ¥e )Y Tl o %4 1] o 4 {7 1V 2 6
KOTAAOYOG TTIVAIKUIV ...ttt e e ettt e s e e e e e e e et e e e e e e e e aaeaaaa s 6
R =1 To 1o Y0 1Y o USRS 7
I T =T T ¥ o (o PP 7
1.1.1 TTAgoveKTAUATA KOI PHEIOVEKTANATA TNG EVEPYEIAKAS afloTToinong TNG QUTIKNG

210 [ (o Lo USSP 8
1.1.2 EVEPYEIOKI YEWPYIO . .ouiiiii e eeeteeeeiiiee e e e e ettt s s e e e e e e e eeateaa s s e e e e e e eeaneenaaeeeeaeeennnes 9
1.1.3 EVEPYEIOKEG KAANEDYEIEG ..oovvnnieieeii et e e e e et e e et e e et e e e e e eeees 9
1.2 SWILCNQIASS .. i e ei e 11
22 B I o117 o To (1] o 11
P27 (o 1 o o (o S 11
1.2.3 BN c oo 11
1.2.4 Switchgrass wg eVEPYEIOKN KOANEPYEID .....cceeeieeieeieeeie e 12
1.2.5 OIKOTUTTON - e e e e e e e e e e e e e e e e e e e e e e e e e e aeas 12
RS \Y, (oToT0) o7, Ye)Vi[ (o §5"(e {0 e {1q 1 g o[ 2 1 1o FE S 12
(I TR T o PR PUPRURPPRPIR 12
LRSIV £7.¥ 4 (o [T P PP PPPPPTRRPPPPRPT 13
1.3.3 TG AVOIO ... 13
RS T o ] o T 14
12325 AVBOG - 14
G TS oo {0 1 (o TSRS 15
1.3.7 ®aivoAoyikad aTadIa Kal TTEPIOPIOTIKOI TTAPAYOVTEG AVATITUENG...ccee e 16
1.4 KOANEDYNTIKEG TEXVIKEG «iiieeee e 16
T4 EBOQOG .. 16
1.4.2 TOVIHOTNTA EDAQOUG ... e 16
R 3G T A 1 (o Ao o TSR 17
1.4.4 ATTQUITAOEIG OE VEPOD ... 17
145 ZIQAVION ... 17
1.4.6 EykatdoTtaon NG KAANIEPYEIAG TOU SWILCNQrass.........cooveeeveieiieieeeeeeeeeeeeeeee, 18



1.4.7 TIPOETOIHOCTA OTTOPOKAIVIIG et e e e ettt e e e e e e e e e e eeeaae e e e e e e 18

LR 38 T 2 1 (o o T RSP 18
LR 3R D 1Y (o Vo] o U 19
L 3 O N 5 oo o AN o o P 19
1R T o T X T« 19
08T AT T 1 o o 1) o PSPPSR 19
1.5.2 Evépyela aTTO PIOPACA KEXPIOU ..evvrriniieeeeeieeetiiiiieeeeeeeeeeattiiesseeeaesesaannnnaeeeaaeas 20
(IS TRC T I (o (o To AVZUNAVZ o T €10 o (1= Lo 1Y/ 7, Y o 20
LR TR S o (Uo7 o TSP 20
1.5.5 TTAPAYWYI TTPWTEIVIIV 1.uuiieeeeieeeiiiiiaae s e e e e e e eeeetiaa s s e e eaeeeeaneenaaaeeeaaeeeeneennaaaeaeaes 21
LIRSS =7 A% Yo T o] o { Yo 10N Lo 1 o LS 21
1.5.7 XOPTOTTOATOG .. 21
UG o) 1 {o Il 3 T X0 1Yo (o 1 (o (ol 21
2 NG o (U LS o T Yo T 22
2.1 TOTTOBECIA TTEIPAROTIKUIV OYPUIV. tevrrrrnnseeerereeentnnasseeesrerassnnnasaaeeeeeensnennaaaaeeees 22
225 I T I T o (¥ Lo g 11 T o€ X ) o S 22
P22 = oYVl To 1 F-X il 1 {0 )V AN ¢ 1Y/ o Yo R 23
2 T AN 1 1 o A o1 o 23
D Y o T T (1 Lo 1 o P 23
2.2.3 'ENEYXOG QICOVIUIV . ..o eeee ettt et et e 23
2.2.4 "EAeyX0G EXOPUWIV KOl OOBEVEIIV ...vvvvesieeeeieeiiiiiiaas e e eeeeeeettian s e e eeeeeeaennnnaaaeeees 23
P2 T |V > o o £ PP 24
2.3.1 MeTpAOEIG AUENONG KOI AVATITUGNG ..ttt 24
BZARC IZ (To (1 V7 0, Yo To (R 25
2.3.3 METEWPOAOYIKA OEDOPEVA ... ceevuiieeeeiieeeeeiie e e e et s e e e etis e e e eat e e e e et s e e e anaeeeeenenns 25
CTREN 3 (o) £:9,¥:07 UTo s fo (o (BN o 1 g o o PSP 26
3.1 KNIUOATOAOYIKEG GUVOIKEG ...vvvvvvveeueneennnnenseenneesnsnsnnnsnnssnssssnsnsssnssssnssnssnsssssnnsnnnnnns 26
B T2 AU g o o o Yo 4 1 U o PP 26
B T2 B 11T (111 o 1 PSP 27
I g o Lo I = To (o Lo LTS 28
3.2.3 MeTaBoAA BAPOUG TWV QUTIKWIV OPYAVIIV ...evvverrrrnrrnnennnnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnns 29
ZYMITEPAZMAT A ettt e e et e e e e nbb e e e e e antn e e e e e nraeeas 33
BIBAIOYPOIO ..ottt 34



KardAoyog oxXnuatwv

ZxAMa 2.1. Mepapatikd oxédio yia TNV peAéTn TIc (11 kar 12 1o duo emiTeda
apdeuong kal N1,N2,N3,N4 ta 4 emitreda AiTtavong). ZeA 22.

ZxAHa 3.1. Méon Bepuokpaaia aépa kal BpoxoTTwaon ava 10nuepo Ta étn 2011 Kkai
2012. ZeA 26.

ZxApa 3.2. MetaBoAn Twv Bepuonuepwyv (Growing Degree Days — GDD) yia  Tnv
mepIOX MEAETNG KaTd Tnv didpkeia Twv etwv 2011 kai 2012. Znueio évapéng
avBogopiag: A1 10 2011, A2 10 2012. AvBogopia: n TTPWTN OPICOVTIA YPANMA(------- )
Qpipavon: n deutepn opIfévTia ypaupA (- ).

ZxAMa 3.3. ECENIEN Twv ENpwiv Bapwv Twv QUTIKWVY opydvwy Tou switchgrass utro
TNV emidpaon Twv 2 emmédwy apdeuong (I11:apioTepa, 12:6€€1a) Kal Twv 4 emMTTESWV
alwtouxou Aitravong (N1: 17, N2: 27, N3: 37, N4: 4"). ZeA 30.

ZxAHa 3.4. Méon petaBoAn ¢nperg BIOUAZag TwY QUTIKWY OPYAVWY Yia TNV TTEPIOXA
. 2€A 31.

ZxApa 3.5. Alaxwpiopdg Tou switchgrass (@UAAa, BAacToi, avBotagieg) OTwg
emnpedotnke ammd Ta 2 emimeda apdeuong (11, 12) kar Ta 4 emimeda alwTouxou
Airrédvoewg (N1, N2, N3, N4) o¢ 2 o1ddia avattu¢ng Tou @utou (TTpIv TNV avBogopia
Kal TNV TEAIKN) ouykouidn) yia Tig xpoviég 2011 kal 2012, Zeh 32.

KatdAoyog Mivakwyv

Mvakag 2.1. Huepounvieg kal ToodTnTeEG APdEUTNG YIa TO switchgrass TIG XPOVIEG
2011-2012. ZeA 23.

Mivakag 2.2. Huepounvieg deiyyatoAnyiag (JD= louAiavég pépeg, GDD= Babuo-
NUEPES, DAE = nuépeg METE TO QUTPWHA). ZEA 24.

Mivakag 3.1. "Yyog Tou @utoU o€ guvapTtnon TNV apdeuan Kail AiTravaon yia Tig duo
Xpoviég Tou Treipdpatog 2011 kai 2012 (LSD: Aiyotepo onuavtiky diagopd oe P
<0,05, ns: 6x1 oNUAVTIKN). ZeA 27.

Mivakag 3.2. =npd Bdpog Tou uToU O oUVAPTNON TNV AGpdeuan Kai AiTravan yia TIg
xpoviég 2011 kai 2012 (LSD: Aiyotepo onuavtiky diagopd oe P <0,05, ns : 6yl
onuUavTikn). ZeA 28.



1. Eicaywyn
1.1 Biopdala

Q¢ Bioydla opiCetal n UAN TTOU €xel BIOAOYIKA (Opyavikr)) TTPOEAEUOT.
MpokerTanl yia pia Ty evEPYEIAG TTOU AVAVEWVETAI OUVEXWGS Adyw TNG
PWTOOUVOETIKAG IKAVOTATAG TWV QUTIKWY OPYaAVIOUWYV. Ta TEAEUTaia Xpovia n
OUVEXNG augnon TnNG TIUAG Tou TIETPEAQiou €xel odnynoel TNV TTapdywyn
Blokauaipwy yia Tnv peiwon e€aptTnong atmd Ta opukTd Kauolya. H Biopala
KOAUTTTEI TTEPITTOU TO 4% TNG OUVOAIKAG EVEPYEIAG TTOU KOTAVOAWVETAI OTIG
HIA kal 10 45% Twv avavewolywyv TINYwV evépyelag (ZToipevidng et al.,
2005).

H Biopdla armroteAeital Kupiwg atrd: TIG QUTIKEG UAEG TTOU TTPOEPXOVTAI EiTE
a1TO QUOIKA OIKOOUOTHUATA, OTTWG TT.X. TA auToQur] QUTA Kal ddon, €iTe atmo
TIG EVEPYEIOKEG KAANIEPYEIEG YEWPYIKWV KAl OQCIKWY €10WV, OTTWG TI.X. TO
OOpYyO TO OOKYXAPOUXO, TO KOaAduI, O €UKAAUTITOG K.4. ETtriong amd T1a
UTTOTTPOIOVTA KAl KOTAAOITTA TNG QUTIKAG, CWIKAG, OQOCIKAG KOl QAIEUTIKAG
TTapaywyng, OTTwg Tr.X. Ta Axupd, OTEAEXN apaBoaitou, oTeAEXN BauPakidg,
KAadodEparta, KAadid dEvOpwY, KTNVOTPOPIKA atroBANTa, O KANUATIOES K.4.,
Q1O TA UTTOTTPOIOVTA TTOU TTPOEPXOVTAI OTTO TN WETATTOINON 1) ETTEEEPYATia TWV
UAIKWV auTwy, OTTWG TT.X. Ta €AAIOTTUPNVOLUAQ, UTTOAEIUPOTA EKKOKKIOHOU
Baupakiou, To TIPIovidl K.4., KABWwG Kal To BIOAOYIKNAG TTPOEAEUONG UEPOG TWV
QOTIKWV AUPATwY Kal okoutdiwyv. H Biopdla artroTeAei pia deopegupdévn Kal
ATTOONKEUMEVN HOPYN TNG NAIAKNG €VEPYEIOG KAl Eival OTTOTEAECUA TNG
QPWTOOUVOETIKAG dpacTnpIOTNTAG TWV QUTIKWY opyaviouwyv. Kar’ auThv, n
XAWPOQUAAN TwV QUTWV PETAOXNMATICEl TNV NAIOKA EVEPYEIQ HPE MIa OEIpa
SlEPYACIWY, XPNOIUOTIOIWVTAG WG BACIKES TTPWTES UAEG Bl0Eeidlo Tou dvOpaka
aT1ré TNV ATHOC@AIPa KABWGE Kal vePO Kal avopyava CUCTATIKA aTTd TO £00¢OG.

H Biopyala atroteAei pia onuavTikrn, aveEdvrtAntn Kol @QIAIK TTPOG TO
TePIBAANOV TTNYHA €VEPYEIOG, N oTToia €ival duvatd va CUUBAAAEI onuavTika
OTNV EVEPYEIAKN ETTAPKEIA, aAVTIKABIOTWVTAG Ta eEaviAoUueva atmmobEuara
OPUKTWYV Kauoiywyv (TTeETpéAaio, avOpakag, QUOIKO agplo K.4.). Ztn Biopada,
OuyKaTaAéyovTal Ta KAQuoOLUAQ Kal oI EUAAVOPOKEG TTOU, UEXPI TO TEAOG TOU
TTEPACHEVOU alwva, KAAUTITAV TO 97% TWV EVEPYEIOKWY AVAYKWY TNG XWPAG.
‘Eva ammd Ta onuavtikotEpa Trpoidvta TnG PBlouydlag eivar Ta KaAuolua,
KUPIOTEPA TWV OTTOIWV €ival N aiBavoAn kail 1o BIoviAleA, Ta oTToia PUTTOpoUV
va XpnoigotroinBolv  avaueuelyuéva  PE  oupPatikd  kauoiga o va
avTIKATaoTAoOUV TTARPWG TN PBevdivn kal To vTiCeA avtioTtoixa. H xpron twv
BIOKQUCiPWY PEIWVEI TV EEAPTNON TNG TTAYKOOUIOG OIKOVOUIOG aTTd Ta OPUKTA
KaUuoIua, evw evioxXUEl onuavTiKG TNV aypOoTIKI) OIKOVOUia.

H Biopdla otn Xwpa hJag XPNOIMOTIOIEITAlI KUPIWG VIO TNV TTapaywyn, KaTd
Tov TTapadociokd TPOTTo, BepudTnTag OTOV  OIKIOKO TOMEQ  (MAYEIPIKA,
Bépuavaon), yia Tn Bépuavon BeppoknTTiwy, o€ eAaloupyeia, KaBWG Kail, YE TN
xprion Mo €geAiypévwyv  TEXVOAOYIWY, OTn  Piounxavia (EKKOKKIOTAPIA
BauPBakiou, Tapaywyr TPoidvTwy EuAciag, aoPeoTokduivol K.4.), O€



TTEPIOPIOPEVN, OUWG KAipaka. Q¢ TpwTn UAN O QUTEG TIG TTEPITITWOEIG
XpnoigoTtrolouvTal  UTToTTpoidvTa NG Plounxaviag &uAou, eAaloTTuprvag,
KOUKOUTOIO POBAKIVWY Kal GAAwWV @poUuTwy, ToOQAIa apuydaAwv, Biopala
OAOIKNG TTPOEAEUONG, AXUPO CITNPWYV, UTTOAEINUATA EKKOKKIOUOU K.d.

Map’ 6Aa auTtd, o1 TTPOOTITIKEG agloTToinong TNG BIOMAlag OTn XWPA Pag gival
€CAIPETIKA EUVOOUMEVEG, KOBWG UTTAPXEI ONUAVTIKO QUVAUIKO, MEYAAO PEPOG
TOU oOTToiou €ival dueoa dl1aBEoipo. MapdAAnNAa, n evépyela TTOU UTTOPEI va
TTapaxOei €ival, OTIC TTEPICCOTEPES TTEPITITWOEIG, OIKOVOMIKA QVTAYWVIOTIK)
QUTAG TTOU TTapAyeTal aTTd TIGC OCUMBATIKEG TTNYES evépyelag (Baolhakdkng M.,
2012).

1.1.1 n)\£OV£KTI"]|J(XTG Kal MSIOVEKTI"]MGTG ™G £V£pY£IGKI"]§
aglotroinong TnG QUTIKAG Blopadag

Ta KUPIOTEPA TTAEOVEKTIUATA TTOU TTPOKUTITOUV ATTO TN XPNOIKOTTOINCN TNG
Blopadag yia TTapaywyn evEpyelag gival Ta akoAouba:

1. O TTEPIOPIOPOG TOU PAIVOUEVOU TOU BEPUOKNTTIOU, TO OTTOIO OPEiAeTal O€
MeEyaAo PBaBud oto diogeidlo Tou avBpaka (CO2) TTou TrapdyeTal ATd TNV
Kauon OPUKTWV Kaucoipwyv. H Bioydla dev ouvelo@épel oTnv auénon Tng
OUYKEVTPWONG TOU pUTTOU auTOoU OTNV OTHOOQAIPA YIATI, EVW KATA TNV Kauon
NG Trapadyerar CO2, KATd TNV TTapaAywyr TG Kal JEow TNG wTooUvVOEoNG
ETTAVAOECUEUOVTAI CNPAVTIKEG TTOOOTNTEG AUTOU TOU PUTTOU.

2. H atmmopuyn tng £mpBdpuvong NG arnoo@aipag Pe 10 d1o&eidio Tou Bgiou
(SO2) TToU TTAPAYETAI KATA TNV KAUOT TWV OPUKTWV KAUCIUWY KAl GCUVTEAEI OTO
@aivouevo TG “6¢ivng Bpoxns”. H tepiekTikOTNTA TNG Ploudalag o€ Begio givai
TIPAKTIKA apeANTEQ.

3. H peiwon TG evepyelokAG €EAPTNONG, TIOU €ival QATTOTEAECHA TNG
€I00YWYNG KaUuoiywv atmd  TPITEC XWPES, ME avTioToixn eEoikovounon
OUVOAAGyuaTOG.

4. H e€ao@dAion epyaciag Kal N ouykpAtnon Twv aypoTIKwV TTANBuouwvY
OTIG TTAPAPEBOPIEG KAl TIGC AAAEG YEWPYIKEG TTEPIOXES, OUUPBAAAEl dnAadn n
Biopala oTnv TTEPIPEPEIAKA AVATITUEN TNG XWwpag (ZToiuevidng et al., 2005).

Ta pelovekTipata amo Tn Xpron tng BIopuadas, wg 1T To TTAEIOTOV, aPopouv
OUOKOAIEC OTNV EKUETAAAEUOT TNG, Eival Ta €ENC:

1. O peydAog OykKog TnG Kal N MEYAAN TTEPIEKTIKOTNTA TNG OE uypacia, avda
MovAda TTapayOuEVNG EVEPYEIQG.

2. H duokoAia oTn ouAAoyr, PETATTOINGN, METAPOPA Kal aTToBAKEUTT) TNG,
EVAVTI TWV OPUKTWYV KAUTCTUWV.

3. O1 datravnpdTeEPEG EYKATAOTACEIG KAl €COTTAICNOG TTOU ATTaITOUVTAl YId
TNV aglotroinon Tng PIoudalag, oe oxEon WE TIC CUPPBATIKES TTNYEG EVEPYEIAG.

4. H peyaAn dlaotropd Kal N €TTOXIOKA TTapaywyr g (ZToiuevidng., et al
2005).



1.1.2 Evepyelokn yewpyia

Me Tnv aQvdamTugn Twv €EVEPYEIOKWY  KOANIEPYEIWY, TIEpA  ATmO  TO
TePIBAAAOVTIKG 6@eNOG, etTiTuyxavovTtal Ta £€¢ng (KATE 2005) :

1. lMpoo@opd evOAAOKTIKWY KAANEPYNTIKWY AUCewv: O1  eVEPYEIOKES
KAANIEPYEIEG UTTOPOUV VA TTPOCPEPOUV EVAANOKTIKEG AUCEIG YA TOUG AyPOTEG.

2. Evduvapwon tou yewpyikou xwpou: Me Tnv avamTtugn KAANIEPYEIWV YIa
evépyela, Ba dnuioupynBei avaykn yia TTpounBeia vEwv TTOIKIAIWY, BEATIwoN
KOaAANIEPYNTIKWYV  PEBOBWYV Kal e€EoTTAIoPoU, TTou Ba  utrooTnpi(ouv  Thv
TTapaywyn Kal amobnkeuon Twv vEwv @utwyv. Autd Ba dwoel wbnon oTn
@Bivouoa yewpylIkr olkovouia kal 6a odnynoel 0TV AvaTiTugn TG €yXwpIog
YEWPYIKAG Blopnxaviag.

3. Aug¢non Tou aypoTikou elcodriuatog: H dicioduon Twv EVEPYEIOKWYV
KOAAIEPYEIWY OTNV ECWTEPIKI AYOopPd MTTOPEI va €EQCQOANICEl IKAVOTTOINTIKO
QYPOTIKO €1000NUa O OXEON ME OPIOHEVEG CUMPBATIKEG KOANIEPYEIEG Kal va
evioxuaoe€l Tn d1IapopoTIoincn TwV dPACTNPIOTATWY TWV YEWPYWV.

4. Meiwon TwV TTEPIPEPEIOKWY AVICOTATWY Kal avalwoyovnon Twv AlyoTepOo
QVETTTUYMEVWV YEWPYIKWY OIKOVOUIWV: H TTapaywyr Kal eKUETAAAEUON TWV
EVEPYEIAKWYV KAANIEPYEIWV Ba OUVTEAEDTEI OTIC AYPOTIKES TTEPIOXEG. H €10pon,
ETTONEVWGS VEWV €1000NUATWY Ba BeATiwoel TN (W) TWV TOTTIKWYV KOIVWVIWY KAl
Ba oTNPIgEl TNV AVATITUEN O€ AIYOTEPO AVETTTUYUEVEG TTEPIOXEG TNG XWPAG.

5. E€ao@daNion agipdpou TTEPIPEPEIAKNS avaTTuéng: H dnuioupyia ayopdg
yla Trapaywyn Bio Kauoigwy, BEpPoTNTAG KAl NAEKTPIOPOU OTNV TTEPIPEPEIQA,
0a cupBdaAel oTnV TTapapov Tou TTANBUCUOU OTIG AYPOTIKEG TTEPIOXEG, ME TN
onuioupyia Vvéwv Béoewv epyaciag kal TNV €Cac@AAion TTPOCOETWY
€1000NUATWY OTNV TOTTIKH KOIVWVida.

6. EAdTTWON TNG €€dpTnong atrd 1o TeTpEAaIo: H Xprion KaANEPYEIWV YIa
EVEPYEIAKOUG OKOTTOUG 0dnyei oTnV avAaTTTUén OTPATNYIKWY TTAPAYWYNG.

1.1.3 Evepyelakég KaAAiépyeleg

Me Tov 0p0 evepyeIakEG KOANIEPYEIEG MIAGME yIa KAANIEpYOUEVA i auToQU)
€idn, TTapadoaoiakd f véa, Ta oTToia TTapdyouv Blopydla wg KUpIo TTpoidv, TTou
MTTOPEI va XpnoigotroinBei yia dIAQOopouUS EVEPYEIOKOUG OKOTTOUG, OTTWG N
TTapaywyr NAEKTPIOUOU Kal BEpUOTNTAG KAl N TTAPAYWYH UYPWYV BIOKAUCIUWY
Kal TO TEAIKO TTpOIOV TOUG TTPOOPICETAI yIO TNV TTAPAYwWY EVEPYEIAG, EIiTE
TTaPadOOCIOKEG KOAAMEPYEIEG TTOU MTTOPOUV va Xpnolyotroinouv yia Tnv
Tapaywyn Plokauciywyv. To KUpIo TTAEOVEKTNUA TOUG eival OTI n oTaBepn
TTapaywyr Toug PTTopei va eEao@alioel HeyAANG KAiJaKag, HOKPOTTPOBECUN
TTPOUABEIa TTPWTNG UANG, HE OPOIOUOPQA TTOIOTIKA XOPAKTNPIOTIKA O€ HOVADEG
Tapaywyns Plokauoiywy  kal  evépyelag. EIBIKA o1 véeg KAANIEPYEIEG
TTapoucidfouv onUAvTiKa uywnAdTepeS amodooelg avd €dagik povada, o€
ox€on ME TIC CUPPBATIKES yIa TNV TTAPAYWYNH €vEPYEIAS, BewpoUuvTal Kal QUTEC
evepyeIakES KaANiEpyeleg (XprioTou et al., 2006).



2NUOVTIKOTEPEG EVEPYEIOKEG KOAANEPYEIEG TTOU €xOouv HEAETNBEI kal Ba
MTTOpOUCAV va XpNOIKMOTToINBoUV £MITUXWGS XwpilovTal og dUO KATNYOPIES Kal
gival o1 ENG:

A.Emoiec
1. AIBi6ma (Brassica carinata L. Braun)
. HAiavBog (Helianthus annuus L.)
. FAUKO kai kutTapivouxo odpyo (Sorghum bicolor L.)
. Kevdg (Hibiscus cannabinus L.)
. EAaiokpdufn (Brassica napus, Brassica carinata)
. 2ITap1 (Triticum aestivum L.)
. ZayxapoTteutAa (Beta vulgaris L.)
. ApaBdéoitog (Zea mays L.)
. KpiBdpi (Hordeum sativum Nulgare)

©O© 00 NO Ul WDN

B. lNoAverng:
l. lewpyIKEG:
1. KaAdapi (Arundo donax L.)
2. MioxavBog (Miscanthus x giganteus GREEF et DEU)
3. Aypiaykivapa (Cynara cardunculus L.)
4. Switchgrass (Panicum virgatum L.)
Il. Aaoikég:
1. EukaAutitog (Eucalyptus camaldulensis Dehnh. & Eucalyptus globules
Labill.).
2. Wedakakia (Robinia pseudoacacia L.).

MNa va eivar éva @utd atrodoTIKO WG AVAVEWOIUOG EVEPYEIOKOS TTOPOG,
TIPETTEl VA €XEI XAUNAEG EVEPYEIAKES EIOPOEC KAl UWPNAEC KOBAPES EVEPYEIOKES
EKPOEGC.  2aVv  XOPAKTNPIOTIKA MIOG 10QVIKAG  EVEPYEIOKNG  KAANIEPYEIOG
ouvoyidovTtal 0Ta £ENG:

1. YynAi ammodoTikdTnTa XpHiong vepou, BPETTTIKWY Kal NAIAKAG
AkTIVOBOAIQg,

2. YynAS duvapiké rapaywyng (péyiotn rapaywyn Enpdg ouaoiag, kg ha)
kal upnAn evepyelakn agia (MJ/kg),

3. XauNA£G EVEPYEIOKEG EI0POEC KATA TNV TTAPAYWYIKY dladikaacia,

. XaunAo6 K6OTOG TTapaywyng,

. XaUNAEG BPETITIKEG QTTAITHOEIG KAl EI0POES AYPOXNMIKWY,
. Avtoxn otnv éAAelyn vepou,

. AVBEKTIKOTNTA 0€ £XOPOUG Kal 0OOEVEIES,

. XaunAn TTEPIEKTIKOTNTA UYypaCiag KaTd Tn CUyKOMIdON,

. EAGx10TeG duvaTEG TTEPIBAAAOVTIKEG ETTITITWOEIG.

© 00 NO 01~
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1.2 Switchgrass

EmioTnpoviki katdragn
BaoiAeio: Plantae
Alaipgon: Magnoliophyta
KAdon: Liliopsida

Tagn: Cyperales
Oikoyévela: Poaceae
Mévog: Panicum

Eidog : Panicum virgatum L.

1.2.1 NMepiypaen

Panicum virgatum L., KoIvwg yvwoTd wg switchgrass, €ival TTOAUETEG QUTO,
eUKpatwyv Cwvwv gyyev otn Bopeia ApepIKA, OTTOU €P@AVICETAI PE QUOIKO
TPOTTO ammd T0 55 ° B yewypagikd TTAATOC O0TOoV Kavadd voTia TTpog TIG
Hvwpuéveg lMoAiteieg kai 1o Me€ikd (Moser et al.,, 1995). XpnoigoTrolgital
KUPIWG yIa TV TTPOCTACIa ToU €0AQPOUG, TNV TTapaywyr (WoTpoPwy, Kal TTo
TPOoQATA WG KAANIEpyEIa Blopadag yia Tnv alBavoAn kal BouTtavoAn kai Tnv
TTapaywyrn 0eppoTnTag. cival éva avoekTikO, Babid pIlwuévo, TTOAUETH TTOU
geKIva Tnv avamTugn ota T€An Tng avoigng. Mtropei va augnbei €wg kai 2,7
METPA UWOG, Ta QUAAa €xouv pnkog 30-90 cm, JE PIa TTPOELEXOUCA KEVTPIKN
veupworn. Switchgrass xpnoiyotroiei C4 déoueuon Tou dvBpaka, divovtag éva
TIAEOVEKTNUO O€ OUVOAKEG &npaciag kal uwnAwv Bepuokpaciwy. Eivai
Aouloudia Kkai €xouv €va KaAd avatrTuypévo @oBn, auxva uRkoug péxpr 60
cm, Kal QEPEI P KAaA 0odeld Twv oTropwy. O1 oTToépol gival ukoug 3-6 mm
Kar TTAdToug €wg 1,5 mm, kai avarrruooovral ammd éva povo Aaveog TO
oTayudlo. Otav wpipgdoel, oI OTTOPOoI TTAIPVOUV UEPIKEG POPEC O POl il BaUTTO-
MwB ammdéxpwaon Kal va podicouv PE TO QUAAWHA TWV QUTWYV TO PBIVOTTWPO.
To switchgrass ptopei va emBiwoel yia déka Xpovia 1} Kal TTEPICOOTEPO. ZE
avtibeon pe To KaAapTTOKI, switchgrass ptropei va auéndei oe TTepIBLPIaKG
€0A@N KAl ATTAITEI OXETIKA YETPIA ETTITTEOA TWV XNMIKWVY AITTACUATWV.

1.2.2 loTopia

Epgaviotnke otnv Bopeia APepIKA Kal KataAauBavel éva peydAo PHEPOG TNG
Kal Kupiwg Bpiokete ota AIBAdIa Twv KevipiKAG Kal avaToAIKNG. ApXIKA TO
Bépifav o1 18ayeveic cav xopTto pali pe GAAa €idn (orghastrum nutans
tripsacum dactyloides, andropogon panicum sorghastum). 2T1n Ouvéxela
apxlioe va e¢atmAwveTtal SUTIKA o€ OAN TNV ATTEIPO OTTOU KAl GTNV CUVEXEIQ ATTO
ATTOIKOUG PETaPEPONKE Kal oTnv Eupwtn. H kaAAiépyeia Tou switchgrass
dpxioe va avatrTuooeTal otnv Eupwtrn petd 1o 1973.

1.2.3 E&Nign
To yévog panicum éxel TTepioooTepa amo 450 etepoyevr €idn. MNa 1o Adyo
auTd UTTOdINIPOUV TO YEVOG panicum o€ 6 n TTEPICCOTEPA UTTOYEVN.
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1.2.4 Switchgrass wg evepyelakn KaAAIEpyEla

To switchgrass Bswpeital w¢ pia kaAAiépyela BIoAdag yia TRV TTapaywyn
EVEPYEIOG KAl YIA TNV TTAPAYWYH QUTIKWV IVWYV, OTTWG gival:
1. H upnAA kaBapn TTapaywyr evépyelag avd ekTapio,
. To XaunAo6 K6OTOG TTAPAYWYNG,

. O1 YaunAéG atrautiioelg o€ BPETITIKA CUCTATIKA |,

. H uynAA ammodoTikdTnTa TNG XPrioNg TOU VEPOU,
. TO geydAo €UPOG TNG YEWYPOAPIKAG TTPOCAPHPOYNG ,
. H eukoAia Tng eykardotaong amd ordépoug,
8. H mTpocapuoyn pe Ta €dA@n Kal oI duvaTtoTNTES YIA TV OTTOBAKEUCN TOU
avBpaka oTo £00POG.

2
3
4. H xaunAn TTEPIEKTIKOTNTA O€ TEQPPA,
5
6
7

1.2.5 OikéTUTTOI

KaBoAa Tn vyewypa@ik TrolkiAopgop@ia TTou KaAuTiTel 1o switchgrass
uttTdpyxouv OUO YEVOTUTTIOI-OIKOTUTIOI TO lowland Trou e€ival oTig TTEdIVEG
TTEPIOXEG, ONAADI O€ uypd Kal vOTIa YEWYPAPIKA TTAATN Kal To upland TToU
gival o€ opeIvéG TTEPIOXEG, BNAAdK 0€ Enpd Kal uWPNASTEPA YEWYPAPIKA TTAATN.
H emAoyr Twv OIKOTUTTWY a@opd TO YEWYPAPIKO TTAATOG TNG TTPOEAEUCNG TWV
TTOIKINWV  (TT.X., XEIMWVA-AVOEKTIKOTNTA), QUTEG Ol TTOIKINIEG PE XAUNAOTEPO
YEWYPOAPIKO TTAATOG ouvhBwg TTapayouv uynAoTeEPES aTTodOCEIC ATTO O, TI Ol
OPEIVEG TTOIKIAIEG OI OTTOiEG OEV £XOUV AVOEKTIKOTNTA OTO KPUO TOU Xelpwva. H
atrédoon TNG PIONALOS O YEWYPOAPIKEG TTEPIOXES ECAPTATAI ATTO TNV TTOIKIAIQ
KAl TOV OIKOTUTTO OTTOU QUTEUETAI, ATTO TNV JIAXEIPION TWV KAANIEPYEIWY Kl
aTrd TOV TUTTO TOU £8A@POouUC Kal atrd To KAipa (Parrish and Fike, 2005).

1.3 Mop@OoAoyIKd XapaKTNPIOTIKA
1.3.1 Pila

Eival éva 1ToAueTég, aypwoTtwdeg QuTO, PE PICIKO CcUCTNUA TTOU UTTOPEI va
cetrepdoel Ta 3 m BAaboug. YO KatAAANAEG OUVONKEG UTTOPET va @TAoEl Ta 2,5
m kai Uywog 3m. H pifa diakpivetar oTnv TTpwToyevr €uBpuakn pila, oTIg
OEUTEPOYEVEIC TTOU €u@avifovTal OTTO TO PECOKOTUAIO KAl OTIG WOVIMES TTOU
ep@aviCovral ammd 1o Aaipod (Silver and Tanya, 2000; Secter and Bob, 2006).
ZxnuatiCel Aemrtd pilwuata Kai a1rd Toug O0@OaAPOUG TOuG eKTITUCOOVTA,
VWPEIG TNV Avolgn, apketd Aemrtd oteAéxn Oiapétpou 10 mm  (Alexopoulou,
2005).
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Eikova 1. Pi{iké ocuoTtnua Tou gutou switchgrass. Mnyn:
https://stopsuckingatlife.wordpress.com/tag/native-grass-roots/.

1.3.2 Z1eAéXn

Ta oTeNéxn TOou switchgrass e€ival avoixTou €wg OKoupou TTIPAcIvou
XPWHATOG, XWPIG TPIXEG KAl TAVOUV O€ UWOGS TTEPITToU Ta 3 M. ATToTEAoUVTAI
aTTO CUPTTOYEIGC KOUPOUG KOl WECOYOVATIO, TA OToid OTa TTpwTa OTAdIA
QavATITUENG €ival JIKPA Kal o1 d1adoxIKoi KOAEOi Twv QUAAwV oxnuaTtifouv €va
WeudoPBAaoTd. Ta véa aTeAéxn oxnuartifovral atrd o@OaAuoUg TTou BpiokovTal
OTOUG KOUPBOUG Tou OTEAEXOUG, €ival TTapOPOIa E TO APXIKO Kal OVOUALOVTal
adéAgIa.

To éAaopa Tou QUAAOU @TAvEl Ta 15 mm o€ TTAGTOG Kal Ta 50 cm o€ PAKOG,
gival ouvBwg TIPACIVOU XPWHATOG XWPIG TPIXEG, ME MEYANO €UPOG
dlaoTropds. O KOAEOS TOU QUAAOU €ival Tou idIOU XPWHATOG PE TO £AAOQ,
QAVOIXTOG OTOV KOUBO. ZTO CNUEIO OUVEVWONG KOAEOU Kal EAAOUATOG UTTAPXEI
MIa  pepPBpavwdng ekBAAoTnon TOU KaAgital yAwoaoidlo. 2tn Pacn Tou
yAwaooidiou kal atmmd TIC dUO TTAEUPES, UTTAPYXOUV HEUPPAVWOEIG TTPOEKTATEIG
TToU KaAouvtal wTidia (Silver and Tanya, 2000).

Eikéva 2. Qtidio Tou @utou. Mnyn: http://www.backyardnature.net/n/h/switch-g.htm.

1.3.3 Taglavlia

H tagiavBia gival opn upnkoug 15 éwg 45 cm kail TTAGToug 10 £wg 25 cm Kai
atroteAeital ammd otayxudia. H pdxn TnG @OPNS @épel ouddeg dlakAadwaoewy,
TTOAUTTAEUPNG diIdTagng, TTou ek@UOVTal aTTO {EXWPIOTO KOUPBO TG pdxng Kai
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TO MAKOG TOUG MEIWVETAI TIPOOOEUTIKA TIPOG Tnv Kopugr. Atd Kbt
S1aKAGdWON &eKIVOUV BIOKAABWOEIS avwTEPNS TAENG OI OTTOIEG KATOAAYOUV O€
Eva PIKPO oTaxudio, pNKoug 4-5 mm, eAAEIPOEIdOUG 1 WOEIdOUG OXAHATOG
(Secter and Bob, 2006).

Eikéva 3. TagiavOia Tou switchgrass. Mnyn:
http://www.bio.utexas.edu/courses/bio406d/images/pics/poa/panicum_virgatum.htm.

1.3.4 ZTtaxudio

Ta oTaxudla €xouv apxIKA KOKKIVWTTO (TTop@Qupd) Xpwua TO OTToi0 OTnVv
ouvéxela yivetar okoUupo PwB. KdaBe otaxudio TtepIfaAAetar amd {euyog
BpakTeiwv @QUANwWvV TTOU ovopdaldovTal AETTUpa Kal aTTroTeAeiTal atmmd €va N
TEPICTOTEPA AVON TTOU BpioKovTal TOTTOBETNUEVA EVOAAGE TTAVW O€ €va PIKPO
agova TOoU ovopddletal paxidlo. Ta Aémmupa €xouv oXAPa AepPoceidég N
ETTIMNKEG KAl KOTAARYOUV OE WIA AIXMr TTOU ovopdadeTal akida. Katw ato tnv
akida dlakpiveTal pia avadiTTAwon ToV KEVTPIKOU VEUPOU Tou AETTUpoU o€ OAO
TO MNAKOG Tou, TTOU ovouddletal TpoTTIda (Secter and Bob, 2006).

Eikéva 4. Ta otaxudia Tou switchgrass. Mnyn:
https://hiveminer.com/Tags/poaceae,switchgrass/Interesting

1.3.5 AvBog

KdaBe avBog TrepiBdAAeTal ammd duo AetTupidia TTou ovoudlovTal XITWvag Kal
Aemmida kal atroteAouvTal aTTd TPEIG OTAUOVEG, MovOXwpn wobnkn, Ppaxu
oTUAO kal O1oxIdéG oTiyua. O xitwvag kai n  Aemmida  TTapéxouv  dia
TTPOCTATEUTIKA KAAUWN YIO TO QVATITUOOONEVO AvBOG KaBwG Kal yia To OTTOPO,
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META TNV wpihavon. Z& TTOAAG €idn Kal TTOIKINIEG O XITWVOG TTPOEKTEIVETAI OTO
AKPO TOU Kal oXnuaTidel pia aixunper) TTPoegoxr TTou ovopdletalr ayavo. H
TeEPiodog avBoopiag eu@avifeTal Katd Ta PECA TOV KAAoKaipioU Kal n
eTTIKOviaon yivetal ye Tov dvepo (Secter and Bob, 2006).

Eikova 5. To avBog Tou switchgrass. Mnyn:
https://www.minnesotawildflowers.info/grass-sedge-rush/switchgrass.

1.3.6 Kap1rog

O kapmdg eivar kapuoywn  PAKOUG 2-3 mm, KiTpIvou £wg KAoTavou
XPWHATOG, ETTINAKNG, WOEIOOUG OXNHUATOG KAl KATTWG TTETTAATUCUEVOG OTh [id
TTAEUPA. 'Exel SIAQOPETIKO OXNMA, HEYEBOG Kal XpWHA avaAoya PE TNV TTOIKIAIA
(Secter and Bob, 2006).

Eikdva 6. O kaptog Tou switchgrass. MNnyn:
http://ffarmenergymedia.extension.org/tags/switchgrass-seed.
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1.3.7 ®aivoAoyikd oTadia Kol TTEPIOPICTIKOI TTAPAYOVTEG
avAaTTTUENG

To oUoTNUA TTOU XPNOIKOTIOIEITAl VIO TNV HEAETN TWV QAIVOTUTTIKWY OTAdIWV
avaTTuéng Tou @uTou. MNeplAaupavel Ta €€R1g 5 oTddia:

1. PUTpwaQ,

2. BAaoTikr TTepiodog/avarttugn @UAAou,

3. Emunkuvon oTteAéxoug,

4. Avatrapaywyr/avBogopia,

5. Avatrapaywyr] oTropwv(avaTTuén-wpigavon).

H Oepuokpacia cival évag TTEPIOPIOTIKOG TTapAyovTag TnG PAACTIKAG
avaTTuéng Tou switchgrass. H Baoiki Bepuokpacia avatTuéng Tou @uTou
gival 10°C kal o1 amraITOUPEVEG PBaABPO-NPEPES yia TNV OAOKAPwWON TOU
oteAéxoug Trepitou 1000. Q¢ QUTO MIKPAG NUEPAG Ta OTAdIO AVATITUENG
eTnpeddovTal ammd 10 PAKOG TNG NUEPAG Kal AlyOTEPO aTTO TNV BEpPoKpaaia n
TNV uypaacia.

1.4 KaAAIEPYNTIKEG TEXVIKEG

1.4.1 'Eda@og

To switchgrass 1TpoocappoleTal Kal avaTITUOOETAlI 0€ €UPU QACUA £DAQPWV.
Avéxetal o€ peydho Babuod Tnv Enpacia kai TNV aAatotnTa Kai amodidel KaAd
oe afabn, Ppaxwdn €daen. Mpotmiyd Ta AiyoTEPO Papid, KAAX
QATTOOTPAYYIOMEVA, QUMWON Kal yoviua €0den. Ta yoviya Kal aupwodn €04gn
EMTPETTOUV OTIG PICEG va avaTTTuxBouv o eUKOAa atr' o1 Ta Mo Bapid Kai
apylAwdn €ddagn. Avetdptnta ammoé TO €idog TOou €dAPOUG TTOU  Ba
XPNOIMOTIOINGEI, N ETTITUXAGS EyKATAOTAON TNG KAAAIEPYEIQG aTTaiTEl N oTTOopd va
TTpaydaTtoTrolEiTal étav n Bepuokpacia edAPOUC €xel auéndei Kal UTTAPXEI
d1a8éo1un uypacia. Ta apuwdn €daen €xouv Tnv Tdon va xAavouv uypaaia 1o
ypriyopa, TepIopifovTag eVOEXOUEVWG, TNV ETTITUXIA TNG EYKATAOTAONG KAl TIG
atmmodooelg o€ Blopdla. To pH Tov €dd@oug yia Tn BEATIOTN AVATITUEN TNG
KaAAIEpyelag KupaiveTal petagu 4,5 kai 7,6 (Guretzzky et al., 2009; Lawrence
et al., 2006; Wolf and Fiske et al., 2009 ).

1.4.2 TovipoétnTa £dd@oug

O amaitiosig o¢ OpemTIKA oOToIXEia €CapTwvTal aTmd TO UWOG TNG
QVOUEVOPEVNG ATTOdOONG TIG KAIUATIKEG OUVONKES TNV TTAPAYWYIKOTNTA TOU
€dagpoug. Kuplog TreploploTikOG TTapdyovTag TG Bpéwng Bewpeital To alwTo
(Thomason et al., 2004).
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1.4.3 Aitravon

O1 atraitiio€lg o€ Aitravon eEapTwvTal aTrd TNV YovIuoTNTa ToUu £0APOUG KATA
KUplo Adyo. To switchgrass Trpocapudletal o €dd@n Pe XAPNAG eTTiTreda
yovIuOTNTOG 0€ oX€on WE AAAeG KaAAIEpyeleg. Eival atmapaitntn n éda@OAoYIKA
avaAuon TIpIvV TNV €ykataotaon TnG KaAAigpyelag. Eival onpavtikd va
dlatnpnBbouv Ta BEATIOTA ETTTTEdD QWOQPOPOU Kal KAaAiou oOTO £€80@Og
(P>10ppm) kai (K>90ppm). Ze TTEPITITWON TTOU OV €XOUME TA ETMOUPNTA
ETTTTEdA €QAPPOCOUYE TIG OTTAPAITNTEG TTOOOTNTEG TIPIV TNV OTTOPA OTO
£00@pog TTooO0TNTA AfWTOU ATTO AITTACPATA TTPETTEN va gival yéxpl 4,5 kg/otp. H
alwTtouxog Aittavon yia TNV BEATIOTN eykaTAoTOOn TNG KAANIEPYEIAg
ETMTPETTETAI PETA TO £TOG EYKATACTOAONG TNG KAANIEPYEIAG KATA TNV TTEPIODO TNG
avoigng (Rinehart et al., 2006; Lawrence, et al., 2006).

1.4.4 ATTaITAOEIG OE VEPO

To switchgrass peTd TNV €yKOTAOTOON TOU MTTOPEI va avexXBei akpaieg
TEPIGOOUG Enpaciag, n atrdédoon Tou Opwg o€ Pioudda Ba cival peiwpévn. H
apdeuon TTou TTpayparoTrolEiTal TNV dvoién, Kabwg apxifel n avaTrTuén Tou
QUTOU, augdvel TTEPIOCOOTEPO TNV ammodoon ot Plopdla, oe Ooxéon PeE TNV
Aapdeuan TTOU TTPAYUATOTTOIEITAI OTO TEAOG TNG KAAAIEPYNTIKAG TTEPIGOOU.

2€ Jn apdeudueveg oUuVORKeG, To switchgrass atrodidel KaAd o€ TTEPIOXES ME
péon eTAola BpoxomTwon dvw Twv 400 mm. Otav uttdpxel duvaTtdTnTa
apdeuong ETMITUYXAVETAI KOAUTEPN EYKATAOTOON TNG KAAANIEPYEIOG KOl
MeylioToTToinON Twv a1Tod00ewv o0¢ Blopdla. Otav OuwS TTPAYUOTOTTIOIEITAI
apdeuon Katd TNV eykaraoTaon TnG KOAMEPYEIAg, €ival onuavtikd va
TTapakoAouBouvTai o1 TTAnBucpoi Twv {Ifaviwy, KaBwS Ta TTOo00TA AVATITUEAS
TOug ouxva uttepPaivouv autd Tou switchgrass (Guretzky et al., 2009).

1.4.5 Zigavia

Mpétel va yivetan éAeyxog Twv {ICaviwv KAt Tnv TePiodo eykaTaoTaoNG.
Ytdpxouv dUO TPOTIOI, N MNXAVIKA Katepyaoia f {iIavioktovia. ETreidrn o
oTTéPOG TOU switchgrass €ival PIKPOG, Ta GUTA avatTTuooovTal apyd Kail €ival
euaiobnta oTtov aviaywviopuod Twv {laviwv. Ta Qcavia umopouv va
TIPOKAAECOUV ONPAVTIKA TTPoBARPaTa oTa TTPpWTa OTAdIO TNG KOAAAIEPYEIAC.
AuoTUXWG OpWwG  Oev  UTTAPXEl  KaVEVA  PETEQUTPWTIKG  {ICAVIOKTOVO
ATTOTEAEOUATIKO YIa TOV €AeyXO Twv (iICaviwv oTa apXIKA OoTAdIa avATITUENG
ToV QuTOU (XprioTou et al., 2006).

O avraywvioudg Twv QiCaviwy givar 181aitepa eMRAABAS yia TO TTPWTO £T0G
TNG KAANIEPYEIAG, yIa TO DEUTEPO £T0G O EAEYXOG YiveTal Aiyo BUOKOAOG Kal TTIO
OIKOVOMIKOG. To swicthgrass eTTw@eAEiTAI HE TO KAWIPNO TWV UTTOAAEINATWY TNG
KaANIEpyelag TTpIv TNV €vapén Tng avdamTuéng, tnv davoign Kaiyoviag Toug
aypoug uia @opd ava 3-5 £€1n. Me Tov TPOTTO AUTO PEIWVETAI O AVTAYWVIOPOG
TwV {ICaviwyv Kal UTTOKIVEITAI N auénon TWV KOUPEVWY QUTWV.
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O kaAuTepog €Aeyx0G TwV QICaviwy EYIVE PE TNV XPAOTN TOU PETAQUTPWTIKOU
(iICaviokTovou nicosulfuran TTou €QAPUOOTNKE PE PEIWUEVEG BOOEIS CUNPWVA
ME €PEUVA TTPOPUTPWTIKA KOI PETAPUTPWTIKA (ICAVIOKTOVA O€ OUVOUQOUO HE
AAAeG KOANIEPYNTIKEG TTPAKTIKEG O€ KaAAIEpyela 1 £Toug switchgrass.

2uoTtivetal: 1) E@apuoyn glyphosate (Round-up). 2) Kot Qiaviwv 2-3
POPEG KATA TNV JIAPKEIQ TNG TTPWTNG KAANIEPYNTIKAG TTEPIOOOU, N KOTTA €ival
MO QATTOTEAECMATIKA yia Ta €TA0IA (ICAvia OTav Yivel 0TO OTAdIO WpPihNavong
oAANG TTpIV dwoouv oTTépPOo, PE QUTH TNV PEBODO pEIVOVTAI KOl T TTOAUETA
¢iICavia (Alexopoulou et al., 2008).

1.4.6 EykatdoTaon Tng KaAAIEpyelag Tou switchgrass

Ta @uTd switchgrass TTPETTEl VO avaTITUEoOUV dUO N TTEPICOOTEPA ABEAPIA YIA
va ETTIRILWOOUV TOV XEIHwVa. YTTO KAVOVIKEG KAIPIKEG OUVBNKES TO QUTO PTTOPEI
va emmTUXEl T0 50% Tou TTAPpoug duVApIKOU atrdédoong KaTd Tnv dIdpKEIa TOU
£€TOUG gykaraoTaong (Schmer et al., 2006) .

1.4.7 TpogToipacia cTropoKAivng

H trpoctoipacia tou e€dd@oug TrepIAapPBAvEl Opywua Kal KATEPyOOoia ME
oBdpva. To Opywua eTITPETTEI TOV KAAUTEPO QEPIOPO TOU €BAPOUC Kal TNV
€EUKOAOTEPN Kivnon Tou vepou. H xprion dlokooBdpvag eivalr atmrapaitntn yia
TOoV BpuppaTiIond Kai TNV 1I00TTEdWON Tou €dAPouc. H eykatdoTaon Tou QuToU
MTTOPEI va YiVEl Kal XWpPig va TTponynBei dpywpa av n eTIQAVEIA TOU £DAPOUG
gival atraAAaypévn atrd ICavia Kal UTTOAEIJpaTa TTANIOTEPWY KAAAIEPYEIWV.

1.4.8 Xtropa

H eykatdotaon NG KaAAIEpyelag yivetal pe oTropoug kal otnv EAAGda
AauBavel xwpa 1o Mdio étav n Bepuokpacia eddgoug cemmepdoel Toug 10-15
°C. H avaBAdoTtnon Ttou @uTtoU Yivetal TO OeUTEPO OEKATTEVONUEPO TOU
MaprTiou. O1 veapoi BAaoToi €ival guaicOnTol 0TOUG TTAYETOUG AAAA TO QUTO
EXEl TNV IKAVOTNTA va avapAacTavel akOPa Kal PETA atmd  ONUOVTIKEG
VEKPWOEIG BAaOTWV AOYW XaunAwv Bepuokpaciwy. MNMapdyel TTOAU WIKPOUG
omépoug pe Papog 1000 omoépwv petatl 0,7 éwg 2,0 g avaAdywg Tng
TTOIKINIQG. 2T OUVEXEIQ ETTITEAEITAI PEIWON TNG UYPACIAG TWV QUTIKWY 10TWV
Kar péExpl Tov lavoudpio éxel katéABel oto 25%, Trepitrou. ETTopévwg
KATAAANAN €1TOXH OUYKOMIONG €ival TO XpovIKO didoTnua atrd TéAn Noguppiou
wg Kai Tov lavoudpio (XpAoTou, 2006). H otropd utropei va yivel €ite ypapuika
€iTE OTA TTETAXTA QPKEI N ETTIPAVEIA TOU £DAPOUG VA €ival OPOAN Kal XWpig
iICavia. H ypapuik oTmopd YiveTal n PE OTTAPTIKA OITNPWV 1 ME OTTAPTIKA
aKpIB€iag. 21N oTTopd TTPETTEI va OWOOUKE UEYAAN TTPOCOXH OTnV TToIOTNTA
TOU OTIOPOU, TIPETTEI va €ival TTIICTOTTOINUEVOG KAl PE UWNAR AUTPWTIKN
ikavoTtnTa. Ytméapxouv 500-1000 otropol o€ éva gr. To BABog oTTopdg TTPETTEI
va givalr 10 ¢éwg 15 mm (pikpd BaBog Adyo pikpou peyéBoug Tou otrdépou). H
Bepuokpacia TpéTel va gival TTvw atrd 10°C. H TToodtnTa OTTOPOU TTPETTEI VO
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gival atd 0,75 éwg 2 kg avaloya pe TNV TToikIAia. Mepitrou o1 TTooOTNTEG Eival
200-400 oTopol avd m2.

1.4.9 Zuykouidn

H ouykou1dr) Tou switchgrass pia @opd 1o xpovo @aiveTal va gival To TTIo
OIKOVOMIKO 0UCTNHO OUYKOUIONG yia Thv TTapaywyr Bloudlag. H eToxn Tng
OUYKOMIOAG Ba TTPETTEI va gival TTEPITTOU €va HAVA PETA TOV TTPWTO
@OIVOTTWPIVO TTaYETO. H cuyKopIdn Tov TTPWTO Kal SEUTEPO XPOVO YiveTal UE
at1TAf} BEPIOTIKI uNXavr]. 2Ta €TTOPEVA XPOVIA OUWGS OTAV TO QUTO PTACEI O€
TA PN avAaTTTUEN Ba TTPETTEI VA XPNOIYOTTIOIOUO0UV BEPIOTIKEG PNXAVEG TUTTOU
OioKoU N pe apBpwTEG TAAAVTEUOPEVEG AETTIOEG DIOTI Eival TTIO ATTOTEAEOUATIKEG
yia Ta euTd (Lewandoski et al., 1997; Boateng et al., 2006).

1.4.10 AmroBnikeuon

MeTd Tnv cuykouidn To switchgrass ptropei va deB¢i o€ PeyaAeg opBoywVIEG
N OTPOYYUAEG MTTAAEG N va OUYKOUIOOEi Kal va a1ToBnKeuTei O€ HOPYN
evolpwuartog (Vogel et al., 2011). Baoikoi Tapdyovteg oTnv €AaxioToTroinon
TNG QATTWAEIOG aTTOBNKEUONG aTTd TNV POP®R MUTTAAGG cival n €Cac@daAion
XOaunAoU emTTEDOU UypaCiag TTPIV TNV ATTOBRKEUON Kal TV TTPOCTaCia atrd
TNV uypacia katd tnv didpkeia TNG atmmoBrikeuong. XaunAég BepuoKpaaieg
TEPIBAAAOVTOG Kal XAUNAR OXETIKA uypacia Kai TNV ammoBrikeuon UEIWVOUV TIG
ATTWAEIEG ENPAG oUTiag.

1.5 Xpnoeig

To switchgrass uTropei va xpnoiuoTroindei yia pia eupeia oeipd XpAoEwV:
. ZwoTpoon,

. Evépyeia atroé Blopdla kexplou,

. Mapaywyn BroaiBavoAng,

. Kauon,

. Mapaywyn TTpwTeivwy,

. 'EAgyxoc¢ diappwong,

. XOPTOTTOATOG.

~NOo ok WN P

1.5.1 ZwoTtpoon

XpnolyoTrolgital yia TN 8péwn Twv TTEPICCOTEPWY {WWV OAAG KUPIWG TWV
Booeidwyv. XpnaoiyoTrolgital Kupiwg yia Bookry aAAd Kal yia TTapdywyn oavou.
H T1roidétnTa Tou wg KTNVOTPO®N €ival TTAPOMOIa hE TwWV GAAWV aypwoTwWdWV
Katd tnv didpkeia TG dvoi¢ng 1o switchgrass £xel oxedov 15% TrePIEKTIKOTATA
O€ OKATEPYOOTEG TTPWTEIVEG Kal TTAvw atmd 70% TTEPIEKTIKOTNTA OE EUTTETTITEG
&npég ouoieg. KatdAAnAn etroxr yia cuykouidr | Bdéoknon eival n 1Tepiodog
OTToU Ta QUTA €xouv UWog 20-30 €KaTOOTA KAl N TTEPIEKTIKOTNTA TOUG O€
OpeTTIKA cuoTaTik& €ival PeyaAuTepn. Aev gival Opwg KatdAAnAo yia {wa
OTTWG Ta AAOYa Ol KATOIKEG Kal Ta TTPORATA yIaTi TTEPIEXEI TOEIKEG EVWOEIG TTOU
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OovONAZovTal COTTWVIVEG 01 OTTOIEG £TTNPEACOUV Ta ECWTEPIKA dpyava Kal Tnv
NTTaTIKA Asitoupyia (Cowie et al., 2006; Gyretzky et al., 2009).

1.5.2 Evépyeia atro Biopdla Kexpiov

H Bioudla utropei va PETATPOTTEI O€ evepyEia HE BEPUOXNMIKY) UETATPOTIN N
ME CUPWON TWV TTEPIEXOUEVWY UDPOYOVaVOPAKwWY Kal TTapdywyn uebaviou kai
BiaiBavoAng (Hamelinck et al., 2005).

1.5.3 Mapaywyn BroaifavoAng

To switchgrass ecival pia uttooxOdevn TTPWTN UAN yia TNV TTapaywyn
BloaiBavoing (Va Hu et al.,, 2010; Isci et al., 2008), Adyw TnNG UWNANG
TTOPAYWYIKOTNTAG TOU, TNG KATAAANAOGTNTAG TOUu yia Tnv avamTuén o€
TepIOwplaka €daen. (McLaughlin et al.,, 1999). H BioaiBavoAn civar €va
KaUoIJo uwnAou apiBuou OKTaviwv Kal XpNOIYOTIOIEITAI yia TNV augnon Tou
apliBuou okTtaviwv TNG PBevdivng Kkai yia TNV BeATiwon TG TTOIOTNTAG TNG,
ONAadr wg BEATIWTIKO KAUGiUOU.

1.5.4 Kauon

Ta Pacikd XapakTnEIoTIKA TTou  KaBopifouv TNV  KATOAANASTNTO  TWV
EVEPYEIOKWY KOAAIEPYEIWV YIO KaUon n agplotroinon €ivalr ta €gng: 1) T0
OUVOAIKO TTEPIEXOUEVO EVEPYEIOG 2) N TTEPIEKTIKOTATA O€ uypacia 3) n XnNUIKA
oUveON TNG OTAXTNG TTOU TTAPAYETAI ATTO TNV KAUOoTN. To oUuVOAIKO TTEPIEXOUEVO
evepyeiag kaBopilel TNV peyioTn TTOOOTNTA OEPUOTNTAG TTOU WTTOPEI  va
TapOxBie Kal TEANIKA Tnv TTOOOTNTA NAEKTPIKAG EVEPYEIOG TTOU MTTOPEI va
TapaxOel. To TTepIEXOUEVO EVEPYEIOG yIa TO switchgrass eival atmd 16,4 Mj/kg
¢wg 18,4 MJ/kg (Mc Laughlin et al., 1996).

Mapaywyn Bloagpiou

To Bloaépio, €va agpio piypa pe 65% pebdvio, 10 utméAoimo CO2 Kal ixvn
GAAWV agpiwv, TO OTTOI0 XPNOIKOTTOIEITAI WG KAUCIUO OE PNXOVEG ECWTEPIKNAG
Kauong yia Tnv Tapaywyn NAEKTpIopou Kai Bepudtnrag. Mapdyetal ammd TNV
avaePOBIO XWVEUON KTNVOTPOPIKWY KUPiwg aTToBAATWY, OTIWG E€ival Ta
A\UUATO  TWV  XOIPOOTOCiIWY, TITNVOTPOYIKWY, PoucTaciwy, KaBwg Kal
BIOUNXAVIKWY KOl ACTIKWY OPYAVIKWY ATTOPPIMUATWY.

Mapaywyn TTEANETAC

To switchgrass dedopévou 0TI Xapaktnpidetal ammd TTOAU UWPNAEG aTTodOOEIG
o€ ¢npen Biopada kal atraitei Aiyotepn eVEPYEIA IO TNV ENPAvVoN TWV QUTWYV O€
oUyKpION ME TO EUAO gival pia KaAR TpwTn UAN yia mmapaywyn TTeEAAETAg. Ol
1IB10TNTEG TNG TIEANETOC €Xel BpeBei 6Tl £xel TTUKVOTNTA Walag ion pe 445 kg/m?®
Kal Bepuoyovo duvaun 19,2 MJ/kg kai otaxtn 4,5% (Mani et al., 2006).
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1.5.5 Mapaywyn TpwWTEIVWV

To oupTttukvwpévo QUANO TTpwTeivng (LPC) kepdilel TepioadTepn TTPOCOXN
AGYO Tou augnuévou KOOTOUG TWV TPOYiNwYV Kal Twv {woTtpopwyv. H LPC civai
n mpwrteivn atrd mowdn PBlopdla 6TTwG XAOGES N UNdIKN ,aTTd TNV OTToia £XOUV
a@aipeBei o1 udATAVOPOKEG TOU KUTTAPIKOU TOIXWHATOG KOl  YEVIKOTEPQ
atroteAei katd 50-80% katd Bapog TpwrTeivn. H kaAAiépyeia Tou switchgrass
MEAETABNKE wg KaAAIEpyela (woTpo@ng Kal n dlaBéoiun TpwTEivn ATaV Avw
Tou 12% TOU OUVOAIKOU BAPOUG TOU QUTOU OTAV N CUYKOMION YIVOTAV apXEG
kaAokaipiou (Lee et al., 2007).

1.5.6 'EAgyxog diaBpwong

To switchgrass atroTeAei pia eAMOOPOPA KAANIEPYEIQ yIa TNV TTPOCTACIA
TOoU €0AQYOUG yIaTi £xel BaBU IVWOES pICIKG ouoTnua oXedOV i00 PE TO UYOG Tou
UTTEPYEIOU TUAMOTOG KOl O€ OUVOUAOMO HE TNV QAVETTITUYMEVN UTTEPYEIQ
BAGOTNON uTTOPEI VO TTPOCTATEWE! ETTIKAIVA) €6APN OTTO TNV APVNTIKHA £TTIOPACN
Bpoxns. To pIQik6 ouoTnua Bonba Tnv auénon Tng YOovINOTNTAG TNG
TTAPAYWYIKOTATAG KAl TNG dIATTEPATOTNTAG TWV €00PWV O€ EUTTAOUTICOVTAG TO
£0a@pog o€ opyavikr oucia (Carter et al., 2011).

1.5.7 XapTOTroATOGg

AugNTIKEG TAOEIG TTAPOUCIACEl TA TEAEUTAIO XPOVIO N TTAPAYWYr XOPTIOU KAl
XOPTOTTOATOU QTTO TNV XPENOIMOTTOINON IVWV TTou OgV TTPOEPXOVTAl OTTO TO
¢UAo. To switchgrass e€ival pia €VOAAQKTIKE) TTNYR IVWV yia TNV TTapaywyn
XapPTIOU YIOTi O XOPTOTTOATOG TOU gival TTAOUCIOG € TTEPIEKTIKOTNTA TOU O€ iVEG
Kal KATaAANAOG yia TNV TTapaywyr OKANPWY XOPTIWV KAl XOPTOVIWV .
2nUavTIKG €TTioNg €ival OTI N PNXAVIKI TTOATOTTOINCN TOU QUTOU KATAVOAWVEI
AiyOTEPN evépyeEld O OXECON ME TNV PNXAVIKA TTOATOTTOINON TOU &UAOU
(Girouard et al., 2000).

1.6 ZKOTrdGg TNG gpyaciag

21OX0G TOU TTEIPANOTOC gival n dIEPEUVNON TNG KATAVOMNG AvBpaka O0TO QUTO
NG KaAANi€pyelag Tou switchgrass “Panicum virgratum L.”, o€ ouvOnkeg
MEIWPEVWV EICPOWV. ZUYKEKPIMEVO O TTPOCDIOPIOUOS TWV XOPAKTNPIOTIKWY
avaTmTuéng (UWog) TG KaTtavoung Tou Pdapoug oTta QuTIKA Opyava o€ 2
d1a@opeTIKA oTadIa avaTTugng (oto oTddio TTpIv TNV avBogopia Kal 0To oTadIo
TNG wpIigavong Tou oTTépou) KATW aTtd Téooepa OIAPOPETIKA eTmiTreda N-
Nitradvoewg (0, 8, 16, 24 kg N avd otpéuua) kar dUo dIOPOPETIKA ETTITTESQ
apdeuong (Eepikd Kal peiwpévn dapdeuon 250 mm). To Tapatdvw TrEipaua
ekTovABnke oTov MaAapd Kapditoag TTou atroTeAEl avTITTIPOCWTTEUTIKO aypod
NG OUTIKAG Be00OAIKAG TTEDIAdAC PE OTOXO TNV EKTINONG TWV OPEAWV OTOV
0e00aAIKO KAUTTO.
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2. YAIKA Kol péBodol

2.1 Tomrofeoia TEIPAUATIKWY AYPWV.
Ta TTeipdpara Eyivav tnv TPITN Kal TNV TETAPTN XPOVIA PETA TNV EyKATAOTAON
NG KaAAiEpyelag (2011, 2012) oTov MNaAaud Kapditoag.

2.1.1 NeipapaTikd oxédio

To TreipapaTikd oxédio ATav Tapayovtikd 2x4 (split-plot), ye 2 Tapayovreg
kal 4 eravaAnyeig (blocks). O1 TTapdyovTeg ATav:

A) AUo dia@opeTIKA eTTiTTeda Apdeuong
Emritredo [1: 0 mm dpdeuong (un apdeuduevo)
Eritredo 12: 250 mm dpdeuong (apdeuduevo)

B) AlwTtouxog Aitravon (N)
Eritredo N1: 0 povadeg alwTou

Eritredo N2: 8 povadeg alwrou
Eritredo N3: 16 povadeg alwTou
Eritredo N4: 24 povadeg alwTou

KaBe emmavaAnwn (block) eixe diaotdoeic 200 m x 3,2 m (epuBadov 640 m?)
Kal atroTeAEiTo atrd 8 meipapatiké uttd-Tepaxia eppfadol 25 m x 3,2 m = 80
mZ2. To oUvoAo TNG £KTAONG TOU TTEIPAPATIKOU aypoU fAtav 15 x 200 = 3000 m?
(ouptrepiAauBavopévwy Kal Twv d1adpouwy). OTTwS @aiveTal oTo TTAPAKATW
TTEIPAUATIKO OXEDIO.

IIN1 IIN2 IIN3 I1IN4
I1IN2 IIN1 I1N4 IIN3
IIN3 I1N4 IIN1 I1IN2
I1N4 IIN3 I1IN2 1IN1
12N4 I12N3 I12N2 12N1
12N3 I12N4 I12N1 12N2
I12N2 I12N1 I12N4 I2N3
I12N1 I12N2 I12N3 12N4

ZxAMa 2.1. Meipopatikd oxESIo yia TNV PEAETN TIG KAANIEPYEIOG OTNV TIEPIOXT TOU
MaAapd (11 kar 12 Ta duo emimreda dpdeuong kai N1, N2, N3, N4 1a 4 emitreda
AitTravong).
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2.2 Epyaocieg oTov aypo

2.2.1 Aitravon

H Aittavon tpayuatotroiifnke ocUP@WVa PE TO TTEIPAPATIKO OXEDIO, OTO
oTroio TTpoBAETTovVTal TECOEPA dlaPopeTIKG eTTiTreda Aitravong alwTtou (N1=0,
N2=8, N3=16 kai N4=24 povadeg N). MNa 1n Airavon Twv uTToTEPaxiwv
xpnoigoTtroinénke oupia (46-0-0) kai Tig duo xpoviéG. H Aitravon yia Tnv TpiTn
XPOvia eykaTaoTaong Tou @uUTOU oTov [MaAaud TTpayuaTtoTToInenke oTIg
11/6/2011 xai yia Tnv  T€TOPTn OTIG 3/6/2012. O1 T1O0OTNTEG TTOU
xpnoigotroinénkav o€ kKaBe utrotepdyio nrav 0 ,1,391 , 2,782 , 4,172 gr yia 0O,
8, 16, 24 amd 1o AiTracua VITPIKAG apuwviag (46-0-0).

2.2.2 Apdeuon

MNa v diggaywyr Tou TTEIPAPATOS TTPpAyUATOTTOINONKAV 5 apdeUoEIS OTO
apdeudpevo Tepdyxio 12. 'ETol Ta QuTa oTo Tepdxio 11 gixav otn d1a8gon Toug
TO VEPO TWV BPOXOTITWOEWYV Kal YIa TO apdeuduevo TePAXIO eTTITTAEOV Gpdeucn
ion pe 12 250mm.

Mvakag 2.1. Huepopnvieg kal ToodTNTEG Gpdeuong yia To switchgrass otnv
mrepioxn Tou MNaAaud yia Tnv mepiodo 2011-2012.

2011 mm 2012 mm
417 50 8/7 50
14/7 50 16/7 50
25/7 50 26/7 50
4/8 50 9/8 50
14/8 50 22/8 50

2.2.3 'EAgyxog QiCaviwv

H QiCaviokTovia TTou TTPaYHATOTIOINBNKE ATAV UNXAVIKI ETTEION N KAAIEPYEIQ
BpiokdéTav oTO TPITO €TO0C TNG eykatdoTaong. [MpaypaTotroifOnke e
OKAMIOTAPI XEIPOG POVO avapeoa oToug dIadPOUOUG.

2.2.4 "EAeyXo0g eXBpwvV Kal acBeveiwv

Aev utpEe kapia ocoBapr) TTPoaRoAR KaTd TNV dIAPKEIa TOU TTEIPANATOS ATTO
a0B€veleg 1 exBpoUs. Opwg KpiveTal OKOTTIMO va ava@epBei n UTTapén HeEYAAng
BIOTTOIKIAGTNTOG OTNV KAAAIEpyeEla OTTWG PaTpdxia, apdxveg, Oid@opa €idn
TTOUAIWV K.dQ.
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2.3 MeTpRosig

2.3.1 MeTpRoeig aignong Kal avarrTugng

2€ KABE UTTOTEPAXIO TTPAYATOTTOINBNKAV OEIYUOTOANWIES TWV QUTWYV ATTO TA
TEAN Mdiou péxpr kai TiG apxés OkTwRpiou ava 18-25 nuépeg. e KABe KOTM
ETMAEYOTAV TUXAIO PMECO OTO KABE TTEIPANATIKO UTTOTEUAXIO TTAQicI0O 1Tm X 1m
Kal koBévroucav OAa Ta QuUTA péoa o€ auTd. H emAoyr Twv QUTWV YyIvoTav
ouvnBwg atrd To KEVTPO TOU UTTOTEPAXIOU yia TNV atro@uyr TnG ETTidpacng
TWV TTEPIBWPIWV.

MeTa TNV KOTTA TWV QUTWYV, PETPIOTAV TO UYOGS Kal TO BApog 0AOKAnpou Tou
OeiypaTog Kal 0Tn ouvEXeIa TTIAEyauE 20 QUTA aTTO KABE TTEIPAUATIKO TEPAXIO
(uttoTepdyxio) TTOU TOTTOBETOUVTAV PECA O€ TTAQOTIKI) OOKOUAQ TTAvw OThV
OTToia avaypa@oTav o apIBPOG Tou TePaxiou atmd 1o o1Toio ARPONnKe To deiyua.
Metd amd kKABe KOT Ta €TMAEyHEVA QUTA HETAQEPOVTAV OTO EpyaocThpio
lewpyiag 61Tou pe TN xPron nAekTpovikou Cuyou peTpidTav TO0 XAwpd Bdapog
TOU UTTOOEIYMATOG TO UWOG, Kal ETTEITA YIVOTAV SIOXWPICKOS Tou BAACTOU, TWV
QUANWV (XAwpAa Kal ¢epd) Kal Twv Taglavliwy (META Tnv €kTTTUEN). Katdtmv Ta
ETTIMEPOUG MEPN TWV QUTWV Kal €QOOOV €iXe TTpayuaToTroindei n Pérpnon Tou
¥AWpPOoU Toug BAPOG, TOTTOBETOUVTAV PHECA O€ XAPTIVEG OOKOUAEG YIa {hpavon
Méoa o€ agpognpavtiplo oc Bepuokpacia 65°C PExPI va ATTOKTAOOUV OTABEPQ
Bdpn. Emonuaivetal 0TI T QUTA €ixav avatrTugel avBikd OTEAEXOG aTTO TNV 4N
KOt Kal émeira. Metrd tnv Enpavon (Trepi TIG 6-7 NUEPES), METPIOTAV TO ENPO
TOUG BAPOG e TN Xprion NAekTpovikou {uyou akpifeiag.

Mivakag 2.2. Huepounvieg deiypatoAnyiag (JD=louAiavég pépeg, GDD=Raduo-
NUEPES, DAE=NUEPEG METE TO QUTPWHA).

‘ETOZ 2011
DATE 11/6 2716 11/7 25/7 9/8 29/9
JD 162 178 192 206 221 272
GDD 557 804 1036 1301 1556 2326
DAE 79 95 109 123 138 189
‘ETOZ 2012
DATE 5/7 24[7 21/8 8/9 7/10
JD 186 205 233 251 280
GDD 1482 1876 2443 2840 3295
DAE 99 118 146 164 193
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2.3.2 Qaivoloyia

2.€ KABE TTEPIOXN KAl KABE £TOG KATAYPAPNKAV:
1. ApIBUOG nUEPWV €WG TNV TEAIKN dElyPaToAnyia,
2. ApIBUGG NuEPWV £wg TNV €vapgn TG aveiong,
3. ApIBUGG NUEPWV YIa KABE NUEPOMNVIA KOTTHAG TWV QUTWV.

MNa va uttoAoyicoupe Tov puBuod QUOIOAOYIKAG wpihavong uia KaAAIEpyEIag
XPNOIUOTTOIOUHE TN PEBODOO TWV TTPOCTIBEUEVWY Bepuopovadwy (Accumulated
Heat Units, A.H.U) viati €ivar kaAutepn atrd Tnv nuepoAloylakr PEBodo
(Ritchie et al., 1991).

2€ aut TNV PEBODBO O ATTAITOUUEVEG BEPUOPOVADEG OTTO TO PUTPWHA £WG
KATTOI0 OEOOUEVO PaIVOAOYIKO OTADIO TNG KAANIEPYEIQG, uTTOAOYi(ovTal PJE TNV
abpoion TwV NUEPNOIWV BepuoKpaciwy TTavw atmd Tn Baciki Bepuokpaacia
QvATITUENG TNG KAAAIEPYEIQG.

2.3.3 MeTewpoAoyikd dedopéva

MpayuaTotroinOnke CUAAOYH TWV PETEWPOAOYIKWY OTOIXEIWV UE TNV BorBeia
€EVOGC QUTOMOTOU METEWPOAOYIKOU oTaBuou. O JETEWPOAOYIKOS OTaBUOC
meplhauBavel kataypagéa tutTou DATALOG 2 ERIES ¢ etaipiag SKYE
INSTRUMENTS LTD., o o1r0iog atmapTifeTal a1rd TOUG TTAPAKATW aloBnTAPES

METPNONG:
1. dwtéc (PYRANOMETER)

2. O¢ppokpaoiac (THERMISTORS)
3. Bpoxomtwong (ARG 100)
4. Tayxutntag avépou (THIES CLIMA)
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3. AmroTteAéopara Kal ZulATNON

3.1 KAipaTtoAoyikég OuvORKeg

To meipapa OTTWG TTPoavVAPEPBNKE TTPAYMATOTTIOINONKE OTNV TTEPIOXA TOU
MaAapda Kapditoag. O1 mTeploxég  Xapaktnpidovral atrd PJECOYEIOKO KAIJO WE
CeoTd, ¢npd KaAokaipia Kal ATTIOUG UYPOUG XEIMWVEG OTO TTAPOKATW OXAMO
QaiveTal ol HEOEG TINEG BepUOKpaTiag aépa Kal BPoxOTTwong avd dEKanUEPO
KATA TNV TTEPIOdO AVATITUENG TNG KAOANIEPYEIAG.

MaAapdag 2011-2012
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ZxApa 3.1. Méon Bepuokpacia aépa kal BpoxoTrTwan avd 10nuepo Ta €1n 2011 Kai
2012 oTov lNMaAapa Kopditoag.

Otmrwg @aivetal n péon Beppokpacia aépog KATd TOUuG MAVEG AVATITUENG
KaAAiépyelag (ATTpiAlog- OkTwRpPI0g) oTnv TTEPIoX Tou lMaAapd fTav 22,4°C
yia 10 2011 ka1 26,5°C 10 2012. Toug kaAokaipivoug uAves (louviog-
AlyouoTog) n uéon Beppokpaacia ATav 26,5°C 1o 2011 kai To 2012 30,9°C.
Qaiveral 611 TO KaAokaipl Tou 2012 ATav 10 MO Bepud .

Ocov agopd Tnv PPOoXOTTWON Tapatnendnkav Kartd Ttnv TrePiodo
avamrugng Tigég 310,6 mm 10 2011 kKo 228,6 mm T1O0 2012. Toug
KAAOKQIPIVOUG UAVEG N BPOXOTITwOoN oTnv Trepioxr Atav 71,4 mm 10 2011 Kai
26,2 mm 10 2012. H BpoxdétrTwon oTtnv 1epioxn Tou MaAapd xapaktnpieTal
AlyooTH.

3.2 AU¢non avarmrTuén

To switchgrass cival KaAAIEpyEIa TTOAUETHG PE KUKAO CWAG TTOU KUUAIVETQI
amd 12 éwg 14 xpdvia. Me katdAAnAeg Beppokpacieg £dAPOUG Kal aEPOG
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(oTaBepn) Bepuokpacia amd 10 €wg 12 BaBuoug) To uTd eTTavOBAACTAVEI.
Eival @utd HIKPAG nuUEPAG Kal n avatTuén Tou emTnpeddeTal Aueca atmo TO
MAKOG TNG NUEPAG. Ta emmunkuvon Tou oTeAEXOUG Xpeladovtal trepitrou 1020
BepUONPEPEG YIA TNV CUYKEKPIKEVN TTOIKIAIO (TTOIKIAIO Alamo).

3.2.1 "Yyog @uTtou

Mapatnpnénke 6T TO VYOGS TWV QUTWYV ETTNPEACTNKE PHOVO KaTd To £10G 2012

ME MEYIOTO UWPOG QUTWV TTEPI Ta 2,63m.

Mivakag 3.1. "Ypog Tou @utoU oc ouvaptnon Tnv dpdeucon Kal AiTTavon yia Tig
xpoviég 2011 kai 2012 (LSD: Aiyétepo onuavtikiy diagopd oe P <0,05, ns: oxi

ONPavTIKN).

YWO3 (m)

2011

2012

2011

2012

Eritreda dpdeuong

AMnAeTTidpacn (Apdeuon Kai Aitravon)

11 (0 mm) 2,01 2,31 1N1 1,96 2,22

12 (250 mm) 2,01 2,47 11N2 2,01 2,05

LSDo 05 ns Ns 1N3 2,05 2,56

Emritreda Aitravong (kg N ha?) [1N4 2,02 2,42

N1:0 2,05 2,26 12N1 2,14 2,31

N2 :80 1,92 2,22 12N2 1,83 2,38

N3:160 2,01 2,56 I2N3 1,97 2,55

N4:240 2,06 2,53 12N4 2,1 2,63
LSDo,05 ns 0,258 LSDo,05 ns ns

CV% 8,4 10,3
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3.2.2 =npo6 Bapog

2T0 TTAPOKATW TTiVOKA TTapouciddovtal ol TTooOTNTEG Tou {npou BAapoug yia
TOug TTapdyovTeg MEAETNG (Apdeuon kai Aittavon). H ¢npr Blopdla katd 1o
Bepud kal ¢npd €tog Tou 2012 emnpedoTnke TOCO aTTO TNV Apdeucn OCO Kal
ammd TNV Aitravon. Ommwg @aivetal Kal atmd Tov TTivaka 3.2 O apdEUOUEVEG
METAXEIPIOEIC ONUEIWOAV OTATIKWG ONUAVTIKEG dIaPOPES Kal N ouyKouioBeioa
Biopala ayyie Toug 2,3 t/oTp.

2TNV TEPITITWON TNG alwTouxou ANITTAvoewg TTapriyayav 1a 2 uwnAdtepa
etTireda Aitravong trapriyayav uwnAotepn Blopgala TTou OTATIOTIKWG JIEQPEPE
amoé 1a uttéAoitma etmitTreda Aitravong. 2uykekpigéva 10 N3 Ttrapriyaye 2,94
t/oTp.

Mivakag 3.2. =npd Bdpog Tou uTOU G ouvapTtnon TNV dpdeucn Kail AiTravon yia
TIG duo Xpoviég 2011 kai 2012 (LSD: Aiyétepo anuavtikf diagopd o€ P<0,05, ns: oxI
ONPavTIKn).

=npo Bapog (t/oTp)

MaAapdg MaAapdg MaAapdg MaAapdg

2011 2012 2011 2012

Emireda apdeuong AMnNAemidpacn (Apdeuon Kai Aitravon)
11(0mm) 2,32 1,97 IIN1 1,92 1,61
12(250mm) 2,65 2,28 11N2 2,63 1,44
LSDo.05 ns 0,17 IIN3 2,61 2,61
Emrireda Aitravong (kg N hat) I1IN4 2,02 2,21
N1:0 2,25 1,78 12N1 2,58 1,95
N2:80 2,62 1,64 I2N2 2,61 1,85
N3:160 2,77 2,66 I2N3 2,94 2,71
N4:240 2,29 2,42 12N4 2,46 2,63
LSDo.05 ns 0,51 LSDo.05 ns 0,63
CV% 33,5 22,9
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3.2.3 MetafoAnR BAPOUG TWV QUTIKWV OPYAVWYV

3500 -+
3000 -
2500 -

2000 -
a
o 1500 -

1000 +
500 +

0 I T T T 1
50 100 150 200 250 300

louhiavég Huépeg

MaAapdag 2012
,,,,,,,,,,,,,,,,,,,,,,,,, Mpiv amé TV Gvenon e KOTE T OUYKOMIOH

===-<TaAapdag 2011

ZxAHa 3.2. MetaBoAn Twv Bepuonuepwy (Growing Degree Days — GDD) yia v
TTEPIOX MEAETNG KaTd Tnv didpkela Twv €Twv 2011 kai 2012. Znueio évapgng
avBogopiag: A1 1o 2011, A2 10 2012. AvBogopia: n TTPwTN opPICOVTIA YPAMM(------- )
Qpipavon: n deutepn opICOVTIA YPAUMA(- ).

2T0 TTaPATTavw OXAPa @aiveTal n METABOAA TNG OUYKEVTPWONG TwV
Bepuonuepwyv yia TNV KaAAiEpyela Tou switchgrass yia 1o 2011 kai o 2012.
Mapatnpnénke OTI N KAANEpyEIQ EI0EPXETAl OTO OTAdIO TNG avBogopiag
mrepiTrou TNV 210" louAiavA nuépa (1500 GDDS) yia 10 2011 evw 10 Bepud Kal
ENPG KaAokaipl ME TIC TTAPOTETAPEVEG Kal UWNAEG OepUOKPOTIiEC TTOU
EMKPATNOQV OTNV TTEPIOXN EI0EPXETAI OTO OTASIO TNG avBoopiag o€ TTOAU
MIKPOTEPO XpPOVIKO didoTtnua (Trepittou 190" louAiavh nuépa), K&vovTag Tnv
KAANIEPYEIQ VO TTPWIMIOEL.

H wpipavon Twv oTrépwy, N OTTOIa CUMPTTITITEI JE TO OTABIO TNG CUYKOMIOAG—
wpigavong Tou @uTou, EéAaBe Xwpd Tnv 2277 louAiavr) nuépa yia Tnv
KaAAIEpynTIKY TTEPiIOdO Tou 2012 kai Tnv 256" louNiavry To 2011, dnAwvovTag
aKOUN MO OPA TNV TTPWINIOTN TNG KAANIEPYEIQG.

[evIKOTEPA N TTEPIOXN XOPAKTNPICETAI ATTO UWPNAEG aTTOdOCEIC KOl OTA dUO
emmieda apdeuong AOyo Tou uTTOyEIOU UdPOPOPOU OpifovTa TToU €XEl N

TEPIOXN.
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ZxAMa 3.3. ECENIEN Twv ENpwiv Bapwv Twv QUTIKWY opydvwy Tou switchgrass utro
TNV €TTidpaon Twv 2 emmTédwy dpdeuong  (I1:apioTepa ,12:5€€1a) Kal Twv 4 eTITTEOWV
alwTtouxou Aitravong (N1:17, N2: 27, N3:3", N4:4") oTtnv trepioxn Tou MaAaud.
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210 OUVOAO AWV Twv PETAXEIPICEWY TO switchgrass ouvéxioe Tnv augnon
NG ¢NPNng Propdlag ato Tnv eTavapAdoTnon JEXPI TV wpipavaon.

Méon MetaoAn Tou {npou BAPOUG TWV PUTIKWYV OpYyAVWYV

3,0
2,4 -
1,8 -
Q
=
o
= 1,2
0,6
0,0 f T T T 1
186 205 233 251 280
louhiavég Huépeg
O@UAAa @BAaocToi BKagpé UAAa OAve@otasia

ZxnHua 3.4. Méon petaBoAn Enpng BIOPAZAS TwV QUTIKWY OpYyAavwy yia TNV TTEPIOXH
Tou lMNaAaud.

To switchgrass éxel Tn duvatdTnTa va TTapayel hEXpl kal 1o 1/3 Tou duvauikou
TNG TTAPAYywYnG TOou KATA TO TTIPWTO £TOG e€yKaTtdoTaong kKal Ta 2/3 Tou
OUVAMIKOU TOU TO QUECWG ETTOPEVO £TOG PETA TN oTTopd (Bransdy, 2008). Ao
TO OXAUa @aiveTal TTwG MEXPI TNV avBogopia Tou @UTOU 01 OIaPOPETIKES
METaXEIpioEIC alwTouxou Aittavong O€ @EPOUV  UEYAAEG AANQYEG OTnNV
TTapaywyry Tou ouvoAikoU &npou Bdapoucg. O dla@opég cival PIKPEG Kal eV
gival oTamoTIKA onuavTikd UTtoAoyioIgeG TTpIv TNV avBogopia Ta @UAAQ
KataAdpBavav 1o 35 % Tou PUTOU, evw TO 65% atroTeAouvTtav atrd 1o BAACTO
Kal yia Tig duo xpoviEg (2011, 2012). (Exnua 3.5).
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MoaAapag 2011-2012

2011 NPIN THN ANOGO®OPIA 2012 MPIN THN ANOODOPIA

100% - 100% -
80% - 80% -
60% - 60% -
40% - 40% -
20% - 20% -

0% 0%

2011 TEAIKH ZYTKOMIAH 2012 TENIKH ZYTKOMIAH

100% - 100% -

80% - 80% -

60% - 60% -

40% - 40% -

20% - 20% -

0%~ « 0%

Zxnua 3.5. Alaxwpliopog Tou switchgrass (@uAAa ,BAacTol, avBotagleg) OTTwG
eTNpPeacTnke amo Ta 2 emmeda apdeuong (11, 12) kal Ta 4 emrTeda alwouxou
ANimavoewg (N1, N2, N3, N4) og 2 otadia avatrtuéng Tou gutou (TTpiv TV avBogopia
KAl TNV TEAIKN ouykouidn) yia Tig xpovieg 2011 kai 2012,

O AOyog Twv €MMIPEPOUG OPYAVWY TOU QUTOU TTPOG TNV OUVOAIKN Bloudla
Katd 10 OTAdIO TNG WPIMAvVONG KAl OTn CUVEXEID yia Tnv ¥povia Tou 2011
otaBepoTtroieital w¢G €¢AG: 19-22%, 68-71% kai 10-12% yia Toug Adyoug
@UAAa/ouvoAikn Biopala ,BAacToi/auvoAikr Bioudla kai avBoTagieG /auvoAikn
Biopala avroioToixa. MNaparnpABbnke AoITTOV TTwS o1 AGyol auToi TTaPANEVOUY
oTaBepoi aveEapTATWS NAIKIAG TOU QUTOU Kal JETEOPOAOYIKWY CUVONKWV.
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2YMMNEPAZMATA

H kaAN€pyela Tou QuUTOU switchgrass Kal CUYKEKPIPEVA TNG TTOIKIAiag Alamo
otn AuTikiy ©coooaAIKA TTedIAda deixvel va €xel EUKOAN TTPOCAPUOCTIKOTNTA HE
upnAn Tapaywyn Blopdlag Adyw Tng UTTapEng TOou uwnAou uTtTOyEiou
udpOoPOPOU OpifovTa Kal ToUu TTAOUCIOU PICIKOU CUCTAPATOG TNG KAAMIEPYEIQG.

H kataAnAdétepn tmoodTnTa AiTTavong yia Tnv auénon TnG TTapaywyng
Taparnenénke va civalr n Airavon ue 8-16 kg N/oTp, KATOOTWVTAG TNV
KAANIEPYEIQ WG KAANIEPYEIQ XAPUNAWY EICPOWV.

To UYog TWV QUTWV ETTNPEACTNKE POVO KATA TO £10¢ 2012, TO OTTOIO ATAV
Kal 1o Bepud Kal avaykaoe TNV KAAAIEPYEIQ va TTPWIMIOEI PJEIWVOVTAG TOV
BioAoyikd TNG KUKAO KaTd 20 TrepiTrou nuéEPES. To PEYIOTO UWOS PUTWV TTOU
onueEIwBnke ATav 2,63m.

To péyioto ¢npd Bdpog TTou TTapatnpAbnke oTtnv Teplox Atav 10 2011
(2,94 t/otp), urodnAwvovtag TTws N KaAAiEpyela Tou switchgrass ptropei va
TTapdyel apkKeTd UWPNAEG TTOOOTNTES PIOPALAG PE XOUNAEG EI0POEG.

H ouvBeon 1ng Blopadag Trpiv TV avBogopia Atav trepitrou 27-30% QUAAa
ka1 70-73% PBAaoToi, evw Katé Tnv 1Tepiodo wpipavong (ouykopidr)) Atav 19-
22% @UAAa ,68-71% BAaoToi kal 10-12% avBoTtagia kai TIg U0 XPOVIEG.

MNa Toug TTapatTdvw AGyoug Ba UTTOPOUCE KAVEIG va TTElI TTWG N KAAAIEPYEIQ
Tou switchgrass atroteAei pia TTOAAG utTOoOXOPEVN KOAMIEPYEIQ XAPNAWY
€I0POWV Kal uYnANG TTapaywyng Blopdlag ue otabepr katavoun avbpaka yia
TN OUTIKN @ccoaAia.
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