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KAILATIKN aAAayn

Ou TPoKaAEGEL AV000 TNS OEPUOKPEGLOC GEPE KU LELMOT TOV
veTov. Kol avto pe ™ osipd tov Oo mpokaAréoer:

* GALOYEC OTNV TOLOTNTO KOl TOPAYOYIKOTNTO (0ETIKES
OPVNTIKESS)

e gVénon TS ECUTULGOOLOTVONS KUL TOV GVAYK®OV GE APOEVOT)
* TPOLULCT QULVOALOYIKOV GTUOLOV

* DYNAOTEPOS KIVOUVOS UVOLSLATIKMV TOYETOV/ TEPLGGOTEPO
OKPOLES KMUOTIKES oVVONKES

* LELMGT TOV OLHOEGINOV YEUEPIVOV YVYOVS TTOV UTULTOVY T
QpuAlopora



KAILATIKN aAAayn

IHoc ™V avTineTOTIL®; (TOPAOELYHATE OPAGEMV;)
* LELMOT TOV UPVNTIKOV GUVETELOV

* TPOCAPPOYT

* QTTOPULYN
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p Tapayéupevng Enpng ouciag Ot nuI-poOVIpa
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amo 1o¢ onmwpwva.




Ag1popog

V)|

NoprokaAla Pobakwvia

ApvySalia

m ML

= AnOuaspUVE TUL

IxeSaypapypa 3. MooooTd  TNG ETAOIQC

mapayopevng Enprig ouoiag o€ nuI-péviya opyava =
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210VC eAatmvec e Kpnng kow Meoonviog
:n olive orchard

sOC changes

(approx. 3 t/hal/yr C input)

31 .5 t/ha C
(30 cm depth, 1 46 /ym3 BD)

3.5 t/halyr C

(YEAR 2001)




OLIVE CLIMA - Pruned carbon footprint

-Pruned wood is on low average - 2500 Kg d.w./Ha/year,
i.e. equivalent to - 1000 Kg of heating oil, or..

| -lf most of it is shredded & spread on the olive grove floor-

it will provide 14Kg N, 2Kg P and 7Kg K/Ha (10TSP)

The permanent structure of mature trees (root included)

May remove permanently from the air - 15Kg CO,/tree/year*.
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SOM stores an unknown amount of C for unknown length of time |

Can any of these provisions serve as ¢

carben credit for olive oil?

&‘ 3 &‘.m o 'm DTN that a i ™Al I [ e hi'.'t,':t'" 3 cas! \{ll} Kq
q?rxe fresh wemght. It contains 24, 77 moistire Foe
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OLIVE CLIMA - Results

Effect of oLIVE CLIMA on Environmental Performance

Olive trees and Environment - Ecosystem Services directly provided:
Contribution to human nutrition - and to local economy (mills, etc.)

Energy from pruned wood (primary wood, 5o far) as fuel replacement
Nutrient's cycling (olive oil contains no N, P or K) @0 nothing goes out !

Uptake of (O, and C storage, temporary and permanent in trunk and
Erosion control.

And Indirectly - via SOM increase: Water and nutnents retention, biods

mn and on sl et




BioAOyIKOC OTTwWpwVaC Kal
EUTTOPIO C (Hortsci 46 324, 2011)

* BloA0oy1KOL: OKTIVIOEDVUCS, UIEVTATIKOS
UNAEOVOGS, EVTOTIKOS unie@vos ot N. Znhavolo,

* Th e16posc Ko eKpoEC avOpaka; Aev peTpnonkay ot
KOPmol 0!

* 2100G PLoAoYIKOVS OTMPOVES ‘amodnkevdnkav’ 2.4
£m¢ S 1ovor CO,e / ektapro / £€10g

 [Ipéner va mot®Oovv carbon credits?



MISCELLANEOUS

Emissons o NeO and
€02 occur from the
decomposition of fine

Managementi :use
of fuels, fertilisers, spry
maferiaks, equipment
and machinery at the

A portion of CO2 sequestered n the
orchardcrops & retumed © the
orchadsoi in the form of pruned
wood and leaves and decomposing

CO-. sequestered
in vinesftrees and
compost

Fig. 1. Carbon cycle of an orchard system for carbon footprinting.




Table 1. Key description of model organic orchard systems for a typical production year.

Description

Kiwifruit
(800 vines/ha)

Semi-intensive apple

(800 trees'ha)

Intensive apple

(1250 tress'ha)

Area

Soil type
[rrigation
Lime sulfur
Mineral oil
Compost

No. of mulchings
Yield

No. of sprays
Diesel

Tractor power

5 ha

Volcanic loams
No

NA

30 L/ha/year
8 t/ha/vear
b/year

21 t/alyear
7/year

198 L/ha/year
45 kW

10 ha

Alluvial loams
Yes

127 kg/ha/year
20 L/ha/year
NA

3/year

36 t/ha/year
29/year

450 L/ha/year
50 kW

65 ha

Alluvial loams
Yes

406 kg/ha/year
40 L/ha/year
NA

3lyear

54 t/halyear
36/vear

619 L/ha/year
50 kW

NA = not applied.




Table 2. Key coefficients taken from the published literature.

Carbon emissions from inputs (kg CO,/MJ)
Diesel/mineral oil 0.08
Rock phosphate 0.06
Agricultural lime 0.43
Electricity 0.06
Machinery/equipment 0.08
Agrichemicals 0.08
Carbon flows of an orchard plant Kiwifruit Apple Apple
(500 vinesha) (800 trees/ha) (1250 trees/ha)
Kilograms CO, sequestered in individual 27.46 29.47 21.05
plant (other than fruits)
Percent CO, returned to the soil in the
form of stem, leaves and decomposing roots*

*The remaining CO, constitutes a gain in the plant framework.
Source: Cornell University, 2007; Greer et al., 2003, 2004; Kroodsma and Field, 2006: Lakso et al..
Tustin, 2007; Wells, 2001
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Table 3. Estimates of carbon fluxes associated with various processes in the model organic orchard

systems.
Organic orchard systems
Kiwifruit Apple Apple

Carbon-related processes (500 vines/ha) (800 trees/ha) (1250 trees’ha)
Total CO, sequestration” t'ha/year 19.6 23.6 26.3

CO, sequestration in the biomass® t/ha/year 13:7 23.6 26.3

CO, temporarily stored in the compost* t/ha/year 5.9 NA NA
Total CO»e emissions™ t/ha/year 172 18.9 21.3

CO»e emissions from the orchard soil" t'ha/year 14.4 15.1 16.5

CO»e emissions from energy use" t/ha/vear 2.8 3.8 4.8
CO»> ratio’ 1.1 1.2 1.2
Net CO, sequestration® t’ha/year 24 4.7 5.0
o o i 9

¥Carbon acquired in photosynthesis minus carbon released in respiration, expressed as carbon dioxide by
multiplying with a factor of 3.67.

*The temporary nature of this stored carbon is considered in carbon emissions, which takes place during
decomposition of the applied compost.

hef i 1

“Nitrous oxide emissions from orchard soil (from soil organic matter already present plus prunings and
compost when applied) and carbon dioxide emissions from decomposed prunings and roots. In the
kiwifruit system, 249 kg CO,e/ha/year i1s in the form of nitrous oxide, 4 t CO, e/ha/year is from
decomposing compost and the balance is from prunings and roots. In apples, 394 kg CO,e/ha/year (800
trees/ha) and 122 kg COse/ha/year (1200 trees/ha) i1s in the form of nitrous oxide. The balance is
respectively emitted from the prunings and roots.

*Carbon dioxide emissions from fossil energy use in management practices (direct and indirect). The direct
energy is 21% for kiwifruit, 36% for semi-intensive apple. and 39% for intensive apple systems. The
balance is the indirect energy for the respective systems.

'Ratio of z and w. Indicates the carbon footprint (whether the organic orchard system is a net sink or source
of carbon emissions)

Z—W.

NA = compost not applied.



AtroBnkeuon CO, o€ eAaiwveg Kal
POOAKIVEWVEC (SH 107 17 2005)

* Notwo IToAla: OLG@OPOL ELILMVES KOL POOUKIVEMDVES,
VTOAOYIGNOG TN GL0G 0éapgvarc CO, Kol KaTavoun ota
QPULTIKG nEPN

* 270 TPOTA YPOVIL TOV OTTOPAOVA TO TEPLocoTeEpo CO,
6TOVS PAOGTOVS Kot PICES, GTOVS MPLUOVS OTMPOVES TO
neprecotePo CO, 6Ta PUALG, KAOOEVTIKA KOl KOPTOUG,
apa TOPUUEVEL ALYOTEPO GTOV OTTOPOVA ETNOLU,

* H emfjowa 0éopevon CO, kon arodnkevon C oty
0PYOVIKN OVGLO OLEPEPE AVAAOYQ TO GVGTNNA

OLIUOPP MBS, TUKVOTNTO QUTEVGS KUl KOAMEPYNTIKES
TEYVIKES
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Years after planting

Neapn ema: 1o 70% tov C otovg PLactovg (E0A0)
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Fig. 3. CO, fixed in above-ground permanent structures, roots, pruning
material, leaves and fruits of peach trees trained to delayed vase (A) and
transverse Y (B). Each data point represents the mean of six measurements
(+S.E.) from plants randomly selected in the orchard.

Peach cv Springcrest

Delayed vase: 416 trees/ha
5° £¢tog, 13 tn/ha kapmot

Transverse Y: 1111 trees/ha
5° £tog, 33 tn/ha kapmot

Total above - ground
biomass (t ha)

Intercepted PFD (%)




All data =/ Ha/year




Kal yia Ta AOITTA OIKOCUOTAUATA

* H petoon ¢ avapoyrevons Tov €00.90VS 6TIC
YPURPIKES KadlhEpyereg avéavel £mg 8,9 g C/m?/yr
GTO TAVM S cm £00.(poVC.

* 2T0. QUGIKA OLKOGVGTI O TO ETIONS GVEAVETAL
(WVwttepa ota veapa successional otkocvoTNOTO)
£0¢ 31,6 g C/m?/yr

* AALLa, mopoTL 0 C EVOOUUTOVETUL GTA
CLVGCOUUTONATO TOV £00(POVS G6YETIKA oTa0spd (Y0
YPOVIQ), HE TNV AVOROYAELOT (KOl KATUGTPOPT TMV
GUGGOUATOUATMOV) UTOOEGUEVETAL TOAD YPNYOPU.
(o€ gfoonaosq)



