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Evepyeiakn avaiuon

e Elval 0AN 1 evEPYELO, OVAVEOGLUT KL U1], TTOV
OTTULTELTOL (1] KATOVOA®VETAL) Y10 VO TOPOy Ol po
LOVEO00. TPOLOVTOS 1] TO L6OLVYL0 ELGPOMV/EKPOMV
EVEPYELOG

‘Kataypa@oous 0A0 To 6TOLELN HLOS EKUETAALEVLONS KO
OLES TIS OLUOIKUGLES VA KAAMEPYNTIKN TEYVIKI UE
AETTOUEPELN, GTO £TOS KOAMEPYELOS (KL TIS AVOPOTOMPES).
* XpNo1UOTOLOVUE KATAAANAOVS GUVTEAEGTESG HETATPOTNG
OAMV TOV VMKOV KOl HECOV GE EVEPYELC.

e 2KOOG: YVOON TS UTOTEAEGUOTIKOTNTOS YPNONS TNS
EVEPYELOS KOL ‘OTTOKAAVYT TOV EPYACLAOV 1] GUVTEAEGTOV
noPay®YNS Tov 0o pmopovcav vo PeAtimOovv.




ANTIKEIMENO
JUpBatika Atmaopata
alwTo

dwodopog

KAALO

acBEotng

XAAKOG

Belo

JupBoatiki Almavon
gALOC

AocBeoTtoU)X0OC VLTPLKN
QUUHWVia

O&euKkn AU WVia
JupBatiki Almavon
UNALAG

AtapuAAiko
11-15-15

BloAoylka Atmacpota
Patentkali

Bopakag

Bnouévoc aocBEotng
KompLa

ENEPTEIAKO
MEPIEXOMENO
(MJ/UNIT)

74.2
13.7
9.7
8.8
111.4
5.0

NMHIH

Lockeretz (1980) and Tsatsarelis (1993)
Lockeretz (1980) and Tsatsarelis (1993)
Lockeretz (1980) and Tsatsarelis (1993)
Pimentel 1980
Pimentel 1980

Wells 2001

Mudahar and Hignett(1987a,b)
Mudahar and Hignett(1987a,b)
Wells, 2001- agricultural lime

Jarach, 1985




BloAoyiwka
HUKNTOKTOVAQ
BopdilyaAioc mMoAToc¢
@claocPéctlo
BloAoyLlka
EVIOMOKTIOVA
@eplvogc moAtocg(Aad)
Spinosad

Jamouvl

BaktAocg
Z\WavioKtova
Roundup
Evtopoktova
Mukntoktova

MetpéAalo

Beviivn

Nepo

HAEKTpLKN EVEPYEL
AvBpwTmivn epyaocia

Kapmol (eAla)
Kapmoil (LAAa)

A.Barber, 27 July, 2007

Barber, 2004;

Green (1987) and Pimentel (1992)
Green (1987) and Pimentel (1992)
Helsel ZR,1992 in Fluck RC

Helsel ZR,1992 in Fluck RC

Fluck (1992)

Fluck and Baird (1992)

Wells,2001

Wells,2001

Bascetincelik et al., 1993
Jarach (1985)

Pimentel et al., 1973

Ugliati et al., 1994

USDA,2007




MHXANHMATA/EPTAAEIA
Tpaktep (41 kW)
AypOTLKO
WekaoTlkn pnxavn
(3,7 kW)
XOPTOKOTITLKA
AovNTIKA/TVOKTLKA
MpLovia XeLpoc¢
Kovtapomnpliovo

AAvoormpiovo
WaAidt
AgpopaAido
Koumpeoép
ToekoUpL
Toana
JKAAEC
KouBadec
Tehapa

Juotnua apbevong m *

ENEPTEIAKO
NMEPIEXOMENO
(MJ/UNIT)

82.2
97.8

69.6
69.6
85.5
0.05
0.05

0.6
0.05
69.6
4.8
0.05
0.05
0.17
0.085
0.085
0.092

MHCH
Ewen Coxworth,1998
Tsatsarelis, C.A.,1992

Fluck and Baird (1982, adapted)
Fluck and Baird (1982, adapted)
Alonso A.M. et al.,2008
Genitsariotis et al (1996, adapted)

Genitsariotis et al (1996, adapted)
Tsatsarelis ,1993; Genitsariotis et
al .,1996, adapted

Genitsariotis et al (1996, adapted)
Fluck and Baird (1982, adapted)
Genitsariotis et al (1996, adapted)
Genitsariotis et al (1996, adapted)
Genitsariotis et al (1996, adapted)
Fluck and Baird (1982, adapted)
Jarach (1985, adapted)

Jarach (1985, adapted)

Pimentel et al.,1973; Fluck, 1985




[TavayiwTion K.a., EAIG + MnAiq,
[BIoAoYIKN N cupBaTiKn

® Meg Aemrtopepn EPOTNRATOAOYLO KATAYPAPNKAV OLES Ol TPUKTIKES TOV EKTEAOVVTUL
07T0 TOVG TOPAYMYOVS VIO TUPAYOYN EACLOTOMOLUTNS ENPIKIS EMAS OTNV TEPLOYN
IIteleo Alpvpov kot Yo mapaymyn uniov Starking Delicious a0 mapa00610K00g
UNAe®veS (apar] GUTELON, HEYAANS NAIKIOS KOl OYKOV OEVTPA) TNV TEPLOYN APAKELOS
IInAiov.

* O KOAMEPYNTIKES TEYVIKES TOV EKTEAOVVTUL GTNV ENPLKT] EAMLG EIVOL OTEAEIS KO
YIVOVTOL YO PLS GUYKEKPLUEVT] EMOTIROVIKT KaO001ynon. O Broroykog erar@vog iye
62,5% pkpotepeg e1opoic evépyerag (12909 MJ ha-1 yr-1) ano 1o copfotiko ehar@va
(34424 MJ ha-1 yr-1) kor A0y® TOV TPOTOV KOAMEPYELUS GAAA KOl AOY® TOV HEYALOV
neyé0ovg tov. Otav n evepyelokn avaivon £ywve Bacer opOOV TPUKTIKOV, KUl TAAL OL
ELOPOEC EVEPYELNS TOV PLOAOYIKOV EAOIOVE NTAV MIKPOTEPES 00 TO svufatiko. Or
EKPOES TOV ENPLKAV ELJLAOVOV LE TOVS KUPTOVS 1) TAV CTLOVTIKA OLUQPOPETIKES KOL
0QELAOVTAL KUPLO GTNV TAPEVIAVTOPOPLA (TTOAD VYN Tapay®YN 6T0 GVUPATIKO
ghorova, 113600 MJ ha-1 yr-1, ko pikp1 mrapoaymyn oto froroyko eharova, 31338
MJ ha-1 yr-1).

* O £16P0EC evEPYELOS TN UNALA NTAV L0 DYNAES OTO TV EALG KOL OL ELGPOES
gvépyertag onuavtika vynilotepes (katd 20%) otn Broroyikny unia (55447 MJ ha-1
yr-1) o€ oyéon pe ™ ovpPotikn (46349 MJ ha-1 yr-1) Loyo T@v morAlov




e MJ ha! yr!

Evtopoktova

Mnyaviuato
Kavowao
Awmdopota

Mvoxkntoktova,
Z1LovioKTOVO
Epyacia

Nepd dpogvong

HAextpiopodg

2VVOAO E1GPOMDV:

Expoéc (kg ha'l)

Evépyela kapmov

[Tapayoyikdtnra
(kg MJ ™)

BiloAoykn
EMé

1561 (12,1%)
1892 (14,7%)
7490 (58,0)

1270 (9,8)

696 (5,4%)

Xvpupatikn Ead

2178 (6,3%)
8171 (23,7%)

6269 (18,2%)
11340 (32,9%)

792 (2,3%)
3570 (10,4%)
2104 (6,1%)

34424

16000
113600

0,46

Bioloyikn MnAid

4789 (8,6%)
11553 (20,8%)

13007 (23,5%)
17500 (31,6%)

2850 (5,1%)
4163 (7,5%)
1575 (2,8%)

XouPatikn
Mnhd

4083 (8,8%)
6712 (14,5%)

4212 (9,1%)
9264 (20,0%)

1867 (4,0%)
2380 (5,1%)
3797 (8,2%)
1620 (3,5%)

12414 (26,8%)

46349

29250
63765

0,63




[Tivaxog 3. Eiopoég evépyelog avi GUVIEAEGTT] TOPOYMYNG: TAPOLGLALOVTOL Ol

LLEGO1 OPOL KOl TUTTIKY] OTOKALoT 0o 3-6 UnAeveg avd meproym pHeleétg tov Iniiov

Evtopoktova
Mvukntoktova,
Z2ALovioKTOVO,
Mnyovipoto
Kavowyo

Awtaopato,

AvOpomivy
gpyooio
BonOntika
néoa

Nepo
apogvong
Konpua

(MJ ha™)

Ay.Jsopyrog Avijamo-

2950 £ 1670

1707 £1123

0+0

16915 +
5260
15756 +
6014
20192 +
19731

3679 £ 1330

18419 +
18254

1049 + 755

26040 +
28855

Moaxpopaym
1450 + 750

PARRERLRR
357 + 505
14803 + 1862
10653 £ 1717
8278 +

11707

3548 + 745
8890 + 2406

2111 £ 2717

7753 + 10964

Bulitoa

1029 +
846
567 £
352
0+0

13722 +
1563
10744 +
2129
10079 +
4566
2735+
1332
19781 £
19430
857 £
1303
33746 +
7949

Apaxero,

807 £
181
369 + 83

111 £
110
11267 +
263
8776
+1670
36965 +
24671
2492 +
525
18993 +
R
1484 +
838
5914 +
11829

Mnég

446 +
312
296 +
408
0+0

10456 +
3600
7592 +
1844
1424 +
2164
2348 +
291
14967 +
6413
121+ 73

15613 +
13814

Neoympu

1276 +
1074
894 +
1167
179 £
357
15058 +
5791
10912 +
2625
11361 +
10807
3780 £
2343
10547 +
11982
580 +
522
3938 +
5026

Zayopa

1824 +
997

2307 +
2665

540 + 854

11874 +
5107
8769 +
3452
3122 +
4335
1954 +
579

908 £+ 230

0+0

1564 +
2829




[Tivaxag 5. Mécot Opot ko Tumiky) amokAton yuo: Expoéc oe kg kon MJ avd
ektdplo, cuvolikéc Elopoéc avad ektdpro, Hopaywyuodmmra, ‘Eviaon, ko Babuoc
Amdo00NG Yo KAOe TEPLoym
Ay.T'e- Avijmo Buli-  Apa- Mn- Néo- Zayo-
@PYL0G -Mokp Tow KEL0, MEC LOPL pa.
Expoéc 16600+ 16894 13917 20197 8395+ 13692 15101
(kg ha™) 10968 +5035 +£4622 +3543 2653 @+ + 3397
16239
Expoég 36188+ 36829 30338 44029 18302 29848 32919
(MJha') 23910 + + +7723 +5783 + + 7405
10977 10075 35400
Ewopoég 106707 59998 93260 87178 53263 58525 33045
(MJ ha™)
Mopoyon (.16 028 0,15 023 0,16 023 046
kotnto (kg
MJ?
Eviaon, 643 355 6,70 432 634 427 2,19
(MJ kg™
B.A. 034 061 033 051 034 051 1,00
(exposc/er
GPOLQ)




[Mapaywyn BepIKOKwWV: BioAoyYIKN
VS OUMBATIKN

* Tovpkio, HIKPES EKUETUAAEVGELS, Broloyikol
ocVUPaTIKOL OTTOPOVES PEPIKOKLAG

* H Broroyikn kaimépyera 38% Myotepn
KOTOVIA®ON EVEPYELNGS 0TO TN sVUPATIKN
‘Expoéc/siopoés: cvpuPatikng 1,45 ko Brodoywkny 2,22




Table 4

Energy consumption and energy input—output relationship on conventional apricot production

Input Quantity per Energy equivalent Total energy Percentage of total
unit area (ha) (MJ/unit) equivalent (MJ) energy input (%)
Human labor (h) 594.6 1.96 1165.42 7.95
Cultural practices 279.1 1.96 547.04 2.33
Harvesting 315.5 1.96 618.38 5.62
Machinery (h) 16.3 62.70 1022.01 4.35
Soil cultivation 4.1 62.70 257.07 1.10
Cultural practices 10.7 62.70 670.89 2.85
Transportation L5 62.70 94.05 0.40
Chemical fertilizers (kg) 183.6 8903.61 37.86
Nitrogen 138.7 60.60 8405.22 35.74
Phosphorus 4.9 11.10 498.39 2.12
Potassium - 6.70 - —
Farm manure (kg) 741.9 0.30 222.57 0.95
Pesticides 344 3261.10 13.87
Insecticides 0.9 199.00 179.10 0.76
Fungicides 33.5 92.00 3082.00 13.11
Herbicides - 238.00 ~ -~
Diesel-oil (1) 132.3 56.31 7449.81 31.68
Electricity (kW h) 49.4 11.93 589.34 2.50
Irrigation water (m?) 314.0 0.63 197.82 0.84
Total energy input (MJ) 22,811.68 100.00
Total energy output (MJ) 33,166.10
Yield (apricot fruit)(kg) 13,592.0 1.90 25,824.80
Yield (apricot pits)(kg) 815.7 9.00 7341.30
Energy output/input ratio 1.45




Table 3
Energy consumption and energy input-output relationship on organic apricot production

Input Quantity per Energy equivalent Total energy Percentage of total
unit area (ha) (MJ/unit) equivalent (MJ) ‘energy input (%)
Human labor (h) 645.9 1.96 1,265.96 9.19
Cultural practices 3442 1.96 674.63 4.90
Harvesting 301.7 1.96 591.33 4.29
Machinery (h) 14.7 62.70 921.69 6.69
Soil cultivation 39 62.70 244.53 1.78
Cultural practices 9.7 62.70 608.19 4.4]
Transportation 1.1 62.70 68.97 0.50
Chemical fertilizers (kg) - - =
Nitrogen ~ 60.60 - -
Phosphorus - 11.10 - -
Potassium - 6.70 - —
Farm manure (kg) 2402.0 0.30 720.60 5.23
Pesticides (kg) 38.3° 3523.60 25.57
Insecticides - 199.00 - -
Fungicides 38.3 92.00 3523.60 25.57
Herbicides - 238.00 - -
Diesel-oil (1) 110.1 56.31 6199.73 44.99
Electricity (kW h) 81.0 11.93 966.33 7.01
Irrigation water (m°) 288.0 0.63 181.44 1.32
Total energy input (MJ) 13,779.35 100.00
Total energy output (MJ) 30,555.20
Yield (apricot fruit)(kg) 12,404.0 1.90 23,567.60
Yield (apricot pits)(kg) 776.4 9.00 6987.60
Energy output/input ratio 222

* Fungicides that permitted on organic farming.




Table 5

Total energy input in the form of direct and indirect renewable and non-renewable on apricot production

Renewable energy®  Non-renewable energy®

Farming types Total energy input  Energy forms (MJ/ha)

(M/ha) Direct energy*  Indirect energy”
Organic 13,779.35 8432.02 (61.19) 3165.89 (37.49)
Conventional 22,811.68 9204.57 (40.35)  13,409.29 (58.78)
Organic/con. X 100 62 92 39

1986.56 (14.42) 11,611.35 (84.27)
1387.99 (6.08) 21,225.87 (93.05)
143 55

Figures in parentheses indicate percentage of total energy input,
* Includes human, animal, diesel and electricity energy sources.
® Includes seeds, fertilizers, manure, chemicals and machinery energy sources.
® Includes human, animal, seeds and manure.
4 Includes diesel, electricity, pesticides, fertilizers and machinery.

Table 6
Economic results of organic and conventional apricot production

Farming types Cost of production (US $ ha™") Gross product value (US $ ha™) Net income (US $ ha™') Benefit/cost ratio

Organic 22253 4742.]
Conventional 2265.9 4843.0
Organic/con. X 100 98 97

2516.8 2.13
2371.1 2.14
97 99




Rajaeifar et al. 2014, Energy, olive o1l production
and distribution

Energy and economic flows and greenhouse gas (GHG) emissions of
olive oil production in Iran were investigated in four main phases:
agricultural olive production, olive transportation, olive oil extraction
and oil transportation to the customer centers. Data were collected from
150 olive growers in Guilan province of Iran.

The total energy consumption through the olive oil life cycle was 20344
MJ ha-1. The total energy output was estimated as 23568 MJ ha-1.

The total GHG emissions were estimated to 1333 kg ha-1 (CO2eq). The
agricultural production phase was the most important in GHG emissions
among the four stages with 94% of total GHG emissions.

High impact of human labor, farmyard manure and electricity on olive
oil yield and high impact of electricity and chemical fertilizers on GHG
emissions.




Rajaeifar et al. 2014, Topayomyn EAcrwoddaoov Ipav: Evépyera

0426 MT Gasoline fuel

N- Fertilizer 4080 80 MJT—
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Table 3
Agricultural management practices for olive production.

Period (month)

Harvesting 1

Agricultural practices Average frequency

Land spading 2 |anuary—April
Pruning 1 December—January
Fertilization 2 January—April
Insect bait sprays 243 August—October
[rrigation 42.24 April—-September

October—December
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2 14%
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Fig. 2. The share of energy inputs in the agricultural olive production stage.




