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[TapadeiypaTa

* [IoALG TOpaocEiynoTo oTtov KOono: Tropicana
YOUOC TOPTOKAAOV 6TV ANEPIKN, KPpaord (0T
Avotpoiia, ava wotnpt 125 mL eknénednkav 190 g
CO,, 060 ko1 éva Taciol 1-2 @mp@v pe to
oVTOKIVNTO!).

211 Xovnoia og kg CO,/atopo Yo to
Xprotovyevva: 26 yia @oynto, 96 Yo avtokivnTo,
218 ywo moAlovg otolonovs, 310 yia ayopéc
YPLGTOVYEVVIATIKOV OMPMV KUl ELOMV!




Avartrtuecn

* Payoala otov kOopo: N I'oAlia oo to 2011 va
VTOA0YICOVV TO amoTVTTONA C, 01 TEPLGGOTEPOL
KOTovoA®MTES TS Evponng 0&hovy va to EEpovvy.
e 211 Murcia Bp£Onke ne 0AeS TIS ELGPOES KL
EKPOES néEYPL ™ owabeon ot I'epuavia TV TOTIKOV
npotovtov Kobapn agaipeon C amo Tnv
atpocoarpa £m¢ 870 kg/otp, av epapuoovral ot
Op0éc I'eopykég Hpoktikeg! H petagopa kot
GTAYONV APOELCT] Ol KVPLOTEPOL PUTAVTEC!

e XNUOVTIKO Y10 OVTOYOVIGUO TPOIOVTMV Kot
VTN PECLOV




Aev cexvaue

* H poTtoovvleon amoppo@d C amd tTnv atpocoopa, apa 1
aVENUEVT GTTOPPOPN G PMOTOS KO TUPOYOYIKOTNTO TOV
euTOV (Propdlo 1 KoPmo;) ne TaPOUOLES E16POES PonOa

* H xovon kol avamvon EKAVovv

* H opyaviki] DA €lvor T0 KAELOL: EITE TAPAYELS TEPLGGOTENPT
VA HOVAO O ETLPAVELNGS ELTE EMOTPEPELS 06T LTOPELS VO
Bpewc (uéypr evog onueiov!) (@OALa kKAm o€ 1 ypovo 1/3 £mg
1/5 &yer peiver o€ LOVTEVOVS 0PYAVIGHROVS KOl YOVUO)

* 211 YN 10 £060¢0¢ meprEyerl 2400 Gt C, n atpocearpo 750 Gt
Kol 0001 o1 Covtavol opyavieuotl S50 Gt (80% avtov o€ Qutad
Kol poKNtES). Epeic matpvoous amo £00.90g Kot EKAVOVUE
GTOV UEPU, EVO UTOPOVUE KOl TO OVTIOETO 1010LITEPT NE T
oévrpo!




YTroAoylopocg atroTuttwpaTog C

* Kataypag@ovue 0A0 TO GTOLYELO MLOS EKUETAAAEVONS KO
OLES TIS OLUOIKUGLES VA KAAMEPYNTIKN TEYVIKI UE
AETTOUEPELD, GTO £TOG KOAMEPYELOS (OTTMS KL Y10 TO
EVEPYELUKO UTOTVTMUO EKTOS A0 TIS avVOpOTOMPES).

* XpNo1UOTOLOVUE KUTAAANAOVS GUVTEAEGTESG HETATPOTNG
0AMV TOV VMKOV Kol nEc@v o€ 1eodovvoua CO2.

e XpNOLUOTOLOVUE GTOLYELN VL0, OLAPOPO. TAXLOLO: HOVO
OTTMPOVUS, OLOYELPLOTN 1| LETATOLN OGN TPOIOVTOS, TEALKO
TPOLOV 6TV £E000 TOV EPYOGTAGLOV 1) GTO ALOVIKO EUTOPLO
*2KOTOG: YVAOT TOV TOG0V pvmavoens 1 amrodnkevong C kau
‘amoKGAVYN’ TOV KPLGLU®MV OL001KAGIOV ToV 00 pmropovcav
vo. feATim0O0vV.




/ AN Introductory clanfication on the chaos of “Carbon Footpint”

There are many different standards for carbon footprint, ISO/TS
14067, IS0 14040/44 on LCA where one used indicator is climate
change, PAS 2050, the Greenhouse Gas Protocol, etc

Different methodological choices like background data, handling of
muiti-functionality and end of life/re«

ycling/energy recovery
characterisation factors et an le

ad to (very) different results

Through the Environmental Footprint pilot phase. DG Environment

tres to Nix all these chowces imake the &%) SO that the outcome of
twoO PEF studies | wine the EE ¢

mparapie




Lal, 2004, 2uvTeAEOTEC UETATPOTTNG

Table 1
Carbon emission coefficients for different fuel sources and the energy
conversion units {Boustead and Hancock. 1979; Fluck, 1992}

Fuel source/encrgy units Equivalent carbon emission (kg CE)

(a) One kg of fuel

Diesel 0.94
Coal 0.59
Gasoline 0.85
il 1.01
LPG 0.63
Natural gas 0.85

(b) Units

Million calories (mcal) 93.5% 107 °
Gigajoule (GJ) 20.15

BTU 23.6x10 °
Kilowatt hour (kW h) F25 X 107
Horsepower 541 %102




Table 2
Estimates of equivalent carbon emissions for a range of tillage operations

Tillage operation Equivalent carbon emuission (kg CE/ha)

Range Mean + S.D.

Moldboard plowing 13.4-20.1 152 +4.1
Chisel plowing 45-11.1 19+213
Heavy tandem disking 46-11.2 83+25
Standard tandem disking 4.0-7.1 < LS ol )
Sub-soiler 8.5-14.1 11.3 428
Field cultivation 3.0-8.6 40+1.9
Rotary hoeing 1.2-2.9 20+09

The data on fuel consumption (mostly reported as gals of diesel/acre) were
obtained from FEA/USDA (1977), Stout (1984), Frve and Phillips {1981},
Poimncelot (1986), Bowers (1992), Swantoen et al. {(1996) and Born et al.
(1997).




Table 3
Equivalent C emission for installation of irrigation systems (recalculated
from Batty and Keller, 1980)

System Installation energy (kg CE/ha/year)

Surface without IRRS 9.4
Surface with IRRS 24.6
Solid set sprinkle 121.3
Permanent sprinkle 35.5
Hand moved sprinkle 16.3
Solid roll sprinkle 23.3
Center-pivot sprinkle 21.6
Traveler sprinkle 16.9
Trickle 84.9

[RRS =irrigation runoff return system.




Table 4
Estimates of equivalent carbon emissions for other miscellaneous farm
operations

Farm operation

Equivalent carbon emission (kg CE/ha)

Range Mean + S.D.

Knife-down ammonia 10.1 10.1

Spray herbicide
Plant/sow/drill
No-till planting
Chemical incorporation
Fertilizer spraying
Fertilizer spreading
Potato planter
Windrower

Rake

Baler (rectangle)
Baler (large round)

0.7-2.2
2.2-39
3.7—39
3.6-7.8
0.5-13
5.1-10.1
5.6-8.2
4.1-5.5
1.0-2.4
1.6-5.0
2.8—-8.8

1.4+ 1.3
3208
3.8+ 0.1
P21
09+04
768+ 25
69+1.3
4.8 +0.7
1.7+ 0.7
33 £
58130

Com silage 13.2-26.0 19.6+ 6.4
Shred corn stalk 3.5-53 4409
Soybean harvesting combine ~ 6.2—8.6 74+ 1.2
Corn harvesting combine 8.5—11.5 100+ 1.5
Forage harvesting 9.2-18.0 13.6 4.4

The data on fuel consumption (gallon of diesel/acre) are obtained from Frye
and Phillips (1981}, Poincelot (1986), Swanton et al. (1996} and Bowers
(1992}




Table 5
Estimates of carbon emission for production, transportation, storage and
transfer of agricultural chemicals

Fertilizer Equivalent carbon emission (kg CE/kg)

Range Mean + S5.D.

(A) Fertilizers

Nitrogen 0.9-1.8 1.3+ 0.3
Phosphorus 0.1-0.3 0.2+0.06
Potassium 0.1-0.2 0.15 £ 0.06
Lime 0.03-0.23 0.16 = 0.11

(B) Pesticides

Herbicides 1.7-12.6 6.31+27
Insecticides 1.2-8.1 501430
Fungicides 1.2-8.0 39402

The data in kecal/kg were obtained from Lockeretz {(1980), Terhune (1980),
Pimente! (1980}, Bonnie (19873, Green (1987), Helsel (1992) and Spugnol:
et al. {1993).




Table 6

Equivalent carbon emissions for common herbicides

Herbicides

Equivalent C emissions (kg CE/kg a.i.)

2, 4-D

2.4, 5-T
Alachlor
Atrazine
Bentazon
Butlylate
Chloramben
Chlorsulfuron
Cyanazine
Dicamba
Dinoseb
Diquat
Diurcon
EPTC
Fluazifop-butyl
Fluometuron
Glyphosate
Linuron
MCPA
Metolachlor
Paraquat
Propachlor
Trifluralin

1.7
2.0
5.6
3.8
8.7
2.8
34
7.3
4.0
5.9
1.6
8.0
5.4
52
10.4
|
9.1
5.8
2.6
S5
2
5.8
3.0

The data in MJ/kg obtained from Green {19873, Green and McCulloch
({1974), Helsel {1992} and Clemens ct al. {19953,




Table 7

Carbon equivalent for production of different fungicides and insecticides
(recalculated from Helsel, 1992; Green, 1987; Green and Mc Culloch, 1974)
Green and MceCullioch (1974)

Pesticides Equivalent C emission (kg CE/kg a.i.)

(1) Fungicides

Ferbam 12
Maneb 2.0
Captan 23
Benomyl 8.0

(1l) Insecticides
Methyl parathion
Phorate
Carbofuran
Carbaryl
Taxaphene
Cypermethrin
Chlorodimeform
Lindane
Malathion
Parthion
Methoxychlor




ANTIKEIMENO
Aunacporta
AlwTo
Dwodopoc
KaAlo
AocBeotLo
Oclo

Mapacttoktova
Z{ovioKTova
Roundup
Evtopoktova
Mukntoktova

SYNTEAESTEZ (kg
CO2 unit™)

1.2
0.2
0.15
0.16
0.3

6.3
9.1
5.1
3.9

Mnyn

Lal, 2004
Lal, 2004
Lal, 2004
Lal, 2004
Wells, 2001

Lal, 2004
Lal, 2004
Lal, 2004
Lal, 2004




YuupBatikn Altavaon

ehag
AcBeotou)o¢
VLTPLKA O wVLOL
OEULKN appwWVia
uuBatikn Alrmavon

LLNALOC
AtapuAALkO

11-15-15
BloAoywka
Autdoporta
Patentkali
Bopakog
>BNOUEVOC
aoPBEoTNC
KompLa

Lal, 2004

Wells, 2001

Wells, 2001

Wells, 2001
Lal, 2004




BloAoyka
HUKNTOKTOVOL
BopOwyaAloc moAtoc kg
OclaoBeotlo kg
BloAoyka

EVTOHUOKTOVOL M)

MetpEAalo M)
Bevlivn M)

AUTOVTIKOL M)
Mnyaviuota /
epyaleia M)
HAEKTPLOMOC M)
1GJ

1.2
0.04

0.08
0.08
0.076
0.04

0.08
0.06
20.15

Wells, 2001

Wells, 2001
IPCC; Wells,
2001
IPCC; Wells,
2001
IPCC; Wells,
2001

Wells, 2001
Wells, 2001
Lal, 2004




Results of LCA analysis on fwo a
GWP 20 years

|
17

pricots orchard management

Sustainable mamngemem

102 kg CO, , perton

Conventional management

125 kg CO,, perton

It 1s enough to consider
the effects of different
orchard managements?




[1EIDAUATIKA (HortSci. 49:265, 2014)

 [IeToOViO TOPOY®YN EVOS QUTOV 6T YAAGTPO.
ACiICel va aAldcovpue €100G YAGoTPOS?

* A0 avaivon arotvrOpotos C n yAaotTpa vl
novo 10 16% tov amoTVTONATOS, EVO 0
NAEKTPLGUOS Y10 EETPA POTIGUO KOt 1) aposvon poll
Ntov 10 47% TOL GTOTVTONATOC,

* ApOo TL KAVOVUE;




[1elpauaTIKA (JHSB, 83:143, 2008)

« 211 B. Evponn éva tpravta@viio amwo Ogpparvopevo
Oeppoxknmo g OALavolog KoL VTUALKO 1) a0 aypo
™¢ Kévoog ko agpomrAavo;

* Aot. C: Ogppoxnmo 670 g, Kévva 335 ¢ ava
otéAE0C. Emionc cvvomko amotvotopna s Kévvog 5,8
POPES MO YOUNA0 O0TOTUOTONC 07t0 OAAavolag.

* AAAG pE T QTOYEL0 6TV AQPPIKN 1| EPYUCLO EVOS
otver Con o€ arrovg 10 g owkoyévaros. Kot kaleg
avOpmmog (epydng;) oty AyyAla KOTOVOA®VEL 9 tn
CO, 10 £toc. To avticToryo Yo AQPKAVO 6TV APPIK
givan 0,3 tn! Mmopovue va 1o GUVTNPNGOVUE KU VO, T
Ppépovue ne mioto?




[1EIpAPATIKA (JCP 28:113, 2012)

* Kohok00a Broroywkn) 1] 0LOKANPpOUENS N HEYAAN
EKUETAAAEVOT 1] 0TTO APYEVTLVY).

210 YOpapL Proroyikn 24 kg CO,eq/otp Kol 0OLOKANPOUET
45 kg CO,eq/otp.

e YUVOMKJ OPOS Y10 TO TEMKO TPOLOV TOPOUOL0 UTOTVTMN,
C, KoO®g N nETOKIVNGN TOV KUTAVUAMTI] Y0 YOVIA ELYE TO
neYaAvTEPO 0moTVTONRA (89% TOVL GUVOLOV TOV TPOIOVTOGS!)
 H neydin eKpetailevon 1o HIKPOTEPO ATOTUTOUA AOY®
KOALOVYOV ATTavVeNS Kol TPITAAoLog Tapaymyns. Kolokvla
a7T0 TNV APYEVTIVI] TOPOUOLO UTOTUTOU AOY® GTNVOV
UETUPOPLKOV NEGOV.




[1EIpaUATIKA (TR 17:293, 2012)

* ATOTUZTOUO UAQ®V TOV TUPAYOVTUL GE
OLUPOPETIKES TEPLOYES KUL TOAOVVTUL GE
OLUPOPETIKES TEPLOYES KL HEYEON KoTaoTNUATOV
AOVIKNG

* Ev cuvtopnia, n HETAQOPA YLAMAOES YLALOUETPO NUE
TAOL0 KOl 0 KOTOVUAMTHS 0LVOVV TIS L0 VYNAES
eknounég C
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Fig. 1. Mapping of supply chains for apples sold in supermarkets. Source: Rizet et al., 2008.
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Fig. 4. GHG emitted by the consumer trip for purchasing fruits or vegetables (in 7C0,e/kg). Source: Rizet and Keita, 2005.




Rajaeifar et al. 2014, GHG emissions olive oil
production and distribution

* AVO@EPETOL KO TTPONYOVUEVA TNV avdiven C




Table 10
GHG emissions of inputs through the olive ail life cycle process.

Inputs/stages Agricultural olive production Olive transportation Olive oil extraction Olive oil transportation

GHG emissions kg ha™' (CO4eq)

Mean T Mean g Mean a Mean 0
Machinery 151 0.70 1.07
0.50
Diesel fuel 3.95 925 3.50
130
Gasoline fuel 3.1 1.10
Electricity 49198 195.9 45.60
153
Natural gas 9.00
420
Chemical fertilizers
Nitrogen (N) 639.70 192,80
Phosphorus (P,0s) 2446 6.50
Potassium (K;0) 74.53 20.40
Sulfur (S) 4,67 1.39
Chemical biocide
[nsecticide 23.77 10.10
Total 1263.70 44630 3.95 55.67 925 3,50
130 2030
Total GHG emission 1332.60 49540

Total GHG emission (allocated) 52540 186.00



[ Tivaxog 2: Exopmég COxe tawv e16pomv e BroAoyikr| kot cupBorikr) koAMEPYEL EAMOS
Kou LmAds ot Moyvnolo. Xe mopevieon 10 % mov GUULIETEXEL KOOE GUVTEASGTNG GTO
oVUVoLO TaV E16powv. Amd [avaryuwtion kon Navog, 2012.

BloAoyu 2uuPortian BioAoyu 2uuPortian
e kg ha yr! EAd Ehd MnAd M
Evtouoktova - 31 (2,0%) 383 (15,7%) 57 (1,3%)
Mipoviuoeo 125(13,9%) 654 (42,4%) 924 (37,9%) 537 (12,7%)
Kooo 144 (16,1%) 477 (30,9%) 1003 (41,1%) 321 (7,6%)
Autdoporo 600 (66,9%) 213 (13,8%) 38 (1,5%) 868 (20,5%)

Muknroktova 27 (3,1%) 31 (2,0%) 62 (2,5%) 52 (1,2%)
Z1LovioKTOVOL - 137 (8,9%) : 91 (2,2%)
Nepo dpdevonc 32 (1,3%) 32 (0,8%)
Hiextpiopog : 2268 (53,7%)
2OVOA0: 1543 2442 4226




[Tivaxog

KAlaogpa
Apatopa,
Apogvon

Almavon

Zalavio-
KTOVio
dvutonpo-
oTOGlO,

2VYKO-
pion
Aowég
gPYyOoleg
20vVoAo

1. Exmoumég

Ay.
I'eapy.

526,0
+696.,4
208,1
== WK
R11Z%)
+247.7
456,0
+303,5
775,3
+430,5
1298,0
+316.,4
337,9
+249,1
16,9
+26.4
3922.4

AvijMo-
Moaokp

52,2
+35,2
53,7
+36,1
23,3
+14.8
155,0
+170,9
1228.3
+325,7
732,3
+21,2
205,7
+97,7
0

2450,5

weoovvapwy  CO,

Bulitoa

592.9
+581,6
140,7
+103,2
74,4
+58.,9
313,8
+30,7
725,5
+299.8
906,3
+345.7
207,9
+104,1

3,6 £7,1

2965,1

Apaxero,

427,7
+248.2
77,8
+23,4
57,2
+12,0
2423
+138.2
567,2
+91,7
882,2
+82,1
211,0
+42.2
21,1
+1,0
2486,5

avl  KOAMEPYNTIKN
TOPOVGLALOVTAL Ol LEGOL OPOL KOl TUTIKY OTOKALGT o0 3-6 UNAE®VES avAl TEPLOYM
nerétnc tov IIniiov (kg COse ha™') AtovéAhoc k.a., 2014

Mnég

526,8
+212,5
85,0
+19,1
46,2
+7,6
69,0
+65,4
489,2
+55,1
766,1
+416,0
115,6
+26,8
15,3
+13,4
2113.2

Neoympu

254.,0
+155,5
140,9
+163,7
77,8
+32,7
268.,4
+135,8
550,2
+100,1
1093,6
+404,3
555,7
+366,1

0,1 +0,2

2940,6

epyoocio:

Zoyopa

140,3
+89,5
136,9
+90,8
35,5
+24.6
341,5
+215,9
2448
+85,8
1020,7
+499.5
210,2
+47.4
13,2
+19,9
2143,0




Kepaaoid: BloAoyikn vs ouparikn, EAAGOQ

 [1évte meproyég ne 2 Proroyikovg Ko 2
SVUPUTIKOVS KEPUGEMVES VA TEPLOYN].

* AvadAivon weolvyiov evépyerag Kot ekmopunés GHG
* YNUAVTIKES OLOPOPES OTTO TEPLOYN GE TEPLOYN)
 H un avaveoowun evépyera tov 1o 83% ot
cvupotik) kot 1o 52% otn Prodoyikn

*Broroywkn pikpotepeg eknopunég CO,e amo
ocvupoTik




Table 2 — Agricultural practices for organic and conventional in sweet cherry orchards in the study locations.

Agricultural prgc:tices. i ' . Frequency - comnients

Conventional s Gt Organic

Pruning ' Every 3-7 years late winter - early spring annual pruning | Same practices
(thinning out annual branches). |
Fertihzer - 80-100 kg N/hafyr, 80-100 kg P/hafyr and 100 kg K/ha/yr. Every 2 or 4 years ~10 tons/ha
application spreading around the trees of mixed sheep and goat manure
with a moisture content 20 £ 3%,
matured for six months,
M e i spread around the trees,
Pesticides | 4~9 times from early spring to November. (thiacloprid, ethoprophos, No treatment
deltametrine, bitertanol, tebuconazole, triadimenol, iprovalicar‘b, Cu)
Irrigation ' 3-8times from April to September in drier lower parts, drip irrigation only.  Same practices
60-600 mmy/season. No irrigation in the areas above 650 m alt.
Weed control Field cultivator, rotary machine 1-3 times in Sprng to early summer Same practices
Harvesting . Farmers harvest the fruit every year by hand Same practices




Table 4 — Parameters of energy balance (means; n = 10)
for conventional and organic sweet cherry orchards. For
each parameter, farming systems’ means followed by
different uppercase letters are statistically significant
different at P < 0.05 according to Mann—Whitney test.

Parameters _ Unit Conventional Organic

Total energy inputs GJ ha™?* 55.21° 60.15%

Renewable energy inputs . GJ ha* 9834 28__6'1B

Non-renewable =~ = GJha? 45.62" ¢ 31.53%
energy inputs =

Energy shootoutputs  GJha! 33.94% 238

Energy fruit outputs GJha* e 5.68%

Energy shoot + fruit Gl ha? 45.26% 28.68%
outputs

Fruit production Mg ha? 4305 2.162

Energy use for irrigation Mg MJ 0.38% 0.1
application®

Energy use for fertilizer Mg MJ 0.58% 0.05°
application®

Energy use for fuel® MgGy?t 0.22% 0.13%

Energy use for fertilizer® Mg GJ * 0.54% 0.08%

Intensity® MJ kg™t e 27.85%

Energy shoot efficiency® 0.61% 0.38"%

Energy fruit efficiency® 0.21% 0.09®

Energy shoot + fruit 0.82% 0.48%
efficiency®

Non-renewable energy 1.08% 0.91%
efficieney” 10 - o

Non-renewable energy = GI Mg’ ©10.52° 14.93®
consumption® . :

a Fruit production/energy inputs for each factor.

b The reciprocal of energy productivity.

c Shoot outputs/toetal inputs.

d Fruit outputs/total inputs.

e Shoot + fruit outputs/total inputs.

f (Shoot + fruit) cutputs/non-renewable energy inputs.

g The ratio of non-renewable energy inputs/fruit production.
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Fig. 5 — Mean (x1 standard error; n = 10) CO,, CH, and N,O-emissions in area related in organic and conventional sweet

cherry orchards. Bars labeled with different letters correspond to mean values, which are statistically significant different
according to a series of Mann—Whitney tests at P < 0.05.




AuTTEAOC: BloAoyIKn vs cupaTikh, EAAGDQ

e X¢ 3 meproyéS ne 3 ovpuPatikovg kot 3 ProAoyikovg
OUTELMVES OVA TEPLOYN

* Ov ovuPOTIKOL CUTEAMVES ELYOV VYNAOTEPT
TOPUYOYN GTEPVAMOV KOl VYNAOTEPES ELGPOES
evépyewng ko CO,e o€ 0AeS TIC TUPUAUETPOVS KL
GUVOMKO 00 TOVS PLOAOYIKOVS OUTEAMVES




Table 1 - Agricultural practices for organic and conventional vineyards in the study locations.

Agricultural practices

~ Frequency - Comments

Conventional

Organic

Pruning _
Fertilizer application

Insect and fungus sprays

Soil cultivation (plowing at 15 cm
and disk harrowing at 10 cm)

Weed control

Transportation to wine industry

Every year.

Applications of synthetic fertilizers (11% N, 15%
P,0s, 15% K,0; 500 + 30 kg ha ) and/or Patentkali
(0% N, 0% P,0s, 30% K;0; 500 £ 25 kgha Al
Complesai super (12% N, 12% P,0s, 17% K50, 2%
Mg: 500 + 25 kgha ), Magn ifert (14% N, 7% P,Ox,
14% K40, 5% Mg; 500 £ 25 kgha "), Blue star (12%
N, 12% P,0s, 17% K30, 2% Mg; 500 + 25 kgha_l},
Borax (25 = 2 kgha ™) and foliar application of
KNO3 (13% N, 0% P,0s, 44% K0). Fertilizers are
applied every year.

All farmers are spraying each year with Bacillus
thuringiensis (12 times), sulfur (8 times), copper (8
times), Topsin M (thiophanate methyl $7% w/w; 8

~ times), dithane M-45 (mancozep 72% w/w; 8

times) and thiodan (endosulfan 47% w/w; 8
times).

Farmers are irrigating 1-2 times per year based on
water availability. The method used is drip
irrigation (80 + 7 mm).

Farmers are usually cultivating their vineyards
every year while, some farmers didn’t cultivate
their vineyard during the experimental period.
Farmers are cutting weeds (1-3 times per year)
every year by using machinery (driller, rbtary:
tiller, field cultivator and disc harrow). Also, some

_ conventional farmers used herbicides 2-3 times

per year [Paraquat (20% v/v), Glyphosate (36% v/
vl '

Farmers are harvesting every year by hand.

2-3 times per year.

Same practices as conventional farmers.
Farmers apply Patentkali (0% N, 0% P,0s, 30%
K20; 500 + 25 kgha *), Humomix (4.8% N

1.7% P;0s, 1.9% K,0; 200-1500 kgha ),
Agrobiozol (4.8% N, 1.7% P.Os, 1.9% K;0;

500 + 25 kg ha %) Gold humo M80 (4.8% N

1.7% P50s, 1.9% K-0; 500 + 25kgha Y and
Borax (25 + 2 kgha ™). Fertilizers are applied
every 3—4 years and were not applied during
the experimental period.

All farmers are spraying each year with

Bacillus thuringiensis {12 times), sulfur (8 umes)
and copper {8 thes)

Same practices as conventional farmers.
Same practices as conventional farmers.

Farmers are c:uttmg weeds (1-3 times per
year) every year by using machinery (dnller =
rotary tiller, field cultivator and disc harrow)

Same practices as conventional farmers.
Same practices as conventional farmers.




Table 3 — Parameters of energy balance (means; n = 9) for
conventional and organic vineyards. Means with

different letters for each parameter between two farming
systems differ at p < 0.05 except for the energy efficiency
(erapes + shoots) at p < 0.1 according to LSD test.

Parameters

Unit

Conventional

Organic

Energy inputs
Energy outputs (grapes)
Energy outputs
(grapes +shoots) =
Grape yield '
Man ours
Energy productivity?
Intensity""
Energy efficiency
(grapes)”
Energy efficiency
(erapes + shoots)*

MJha™?*
MJha™?

MJha?

o kgha™
" hha

kgMJ
Mjkg™?

43,880°
40,5697
91,463°

14,722
625.5%
0.33°
3.2°
0.50°

22 e

32 246P
28.856°
49 513"

10171

5225
0.322

3.24°
0.95%

1.62°

1 The ratio of grapes produced to the energy inputs in producton.
2 The reciprocal of energy productivity.

3 Outputs (grapes)/inputs.

4 Outputs (grapes + shoots)/inputs.
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Fig. 6 - Mean CO,, CH, and N,O-emissions in area related (n = 9) in organic and conventional vineyards. Bars labelled with
different letters were different according to LSD at p < 0.05.




| — »
Provamel

’

With organic chocolate
[ Wit Bio Schokolade
+ Con chocolate biologico
L]

CO/ 1

neutra

s
Provamel

| Orga nic Blo

La

SOYA

CHOCOLATE -9

, "’ t ‘

With erganic chocolate
{ Mit BioSchokolade
+ Con chocolate biclogice

Organr’c Bio




